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Chicago Iron-working Establishment, Induction Motors In a.
Illustrated
359, 360
Chicago, Local Organization of the Institute in...
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Circuit-breaker. Car, Westlnghouse Automatic. Illustrated
Circuit-Interrupter on Overhead Wires, Automatic.
Illustrated
City Electricians Wanted. Two

308
438

Cleveland

May Have

Three-cent Fare

2

126

442
461

87, 1?1

306, 307

305,

•

Drainage Canal, Waterpower Development on, below
Joliet.
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G. Marconi.
(Royal Society)
87
Day's Electrical Steering Gear.
Illustrated
272

Dayton's Automatic Exchange
Deaf, Telephone Transmitter for

396
the,

Hutchinson.

Illustrated

Decatur County,
phone System

296
Ind.,
in

Farmers' Co-operative Tele-

A.
(Metropolitan Railway System of
Paris.
Illustrated)
439 440
De Courcy. A.
(Milan-Gallarate Electric Railway.
Illustrated)
323, 324 325
De Forest, L. (Two Wireless-telegraph Messages' Read

Simultaneously)

De Forest-Smythe Wireless Telegraph.

Demand (Wright) and
ments
Dental

39.

104.

Illustrated.
Ill, 195,

Electrolytic Meters, ImproveIllustrated
Surgery, Electrical Aniesthesia in.
Illusin.

trated

m

468
3

191

Denver. Rate War in
38,
39
Depth of Submarine Cables
241
Des Moines City Railway, Power-plant Extensions
for

Des Moines Telephone Strike
Detroit. Electric Railways in and Around.

126, 127
26, 5si 109
Illus-

trated
221. 222, 223, 224, 225, 226. 227, 228
Detroit's Electric Railway System.
(Editorial)....' i34
Detroit, Mich.
(Correspondence)
319, 337, 355, 373. 391. 435, 453, 454, 471
Detroit, Possible Power Transmission
from the

"Soo"

to

Detroit Telephone Situation
Detroit United Railway.
Illustrated

8,

290
109

Generators. Compound-wound, ,Steinmetz Method of Adjusting.
Illustrated
Direct-current Instruments, New
Weston.
Illustrated
Direct-current Potential-changer,
Thomson.
Illustrated
Direct Unltcfl States Cable Company's Report
Distributed flighting. By Douglass Burnett. (American Institute of Electrical Engineers)....,
Distribution. Stelnmetz Alternating-current System
of.
Illustrated

273
363

424
75

6
211

11

310
34
277
307

Electric Pumping for Stock Wells, Proposed.' 'bv
A. J. Bowie, ,Tr.
(Pacific Coast Electric Trans'

mission Association)
Electric Railways.
(Notes)

141

14, 15, 30, 48, 64. 82, 98, 99, II4'
130, 146, 162, 184, 202, 203, 210, 243, 266, 284
285, 302, 320, 338, 356, 374, 392, 412, 436 455
Electric Railways Affect Carriage Trade
Electric Railways and Macadam Roads, Relation of
Electric Railways, Freight Traffic on
Electric Railways in and Around Detroit.
Illustrated
221. 222, 223, 224, 2'>5 026 2*^7
'..".". .'.7
Electric Railways, The Field for
'
Electric-railway Project, Big, Swedish Government

472
169
228
180

'

'

Considering

Electric-railway Service, Sleeping Cars (or.
Electric-railway System, Sperry.
Illustrated
Electric Space Telegraphy, The Progress of.
By
G. Marconi.
Illustrated.
(Royal Institution)
24,
".
;,
25,
35,
59,
36,
„,
','r
Electric 'c"
Specialty
Company s Train Connector. Illustrated
Electric Storage Battery Company's ConTe'nt'ion in
Philadelphia, October 1.3-15, 1902
Electric Storage Battery Company
Electric Stove, Traveler's (Simplex).
Illustrated!!.'
Electric Traction, Single-phase
Electric Variable Speed Control.
Illustrated.
(Papers and discussions before the American Institute
.

.

.

'

.

.

•

334
294
469

.

:

60

214

180
450

Direct-current

362
43
349
123

312
362

299
74
42
179

of Electrical Engineers)
380, 381. 404. 405, 408, 432, 433

Electric-vehicle

Equipments,

Westlnghouse.

trated
Electrical
trated
Electrical

Anajsthesia

Apparatus

Dental

and Supplies,

on
Electrical Apparatus,

Illus-

12
in

Home-made.

Surgery!

"lil'us-

191

Census Report
150, 151 152

By

D.

(Communication.)

E.

Mann.
193

Electrical Casualties. Curious
!!!!!!
52
"Electrical Catechism."
(Book Table)
240
Electrical Education, Place of Correspondence Schools
in.
By Harris C. Trow. With discussion. (Chicago Electrical Association)
316
Electrical Engineering in Great Britain. (Editorial).
6
"Electrical Engineering Testing."
By G. D. Aspinall Parr.
(Book Table)
73
Electrical Engineering Course. The Ideal. By Charles
P. Stelnmetz.
(American Institute of Electrical

Engineers)

221, 222, 223, 224, 225, 226
Detroit United Railway, Interurban Lines of.
Illustrated
226, 227
Detroit. Ypsilantl. Ann Arbor and .Tackson Railway.
Illustrated
227, 228

Dlcke Lineman's Cart. Illustrated
Dickson, F. S.
(Telephone Competition)

53
135
137

'

298

De Courcy,

89
271

(Book Table)

'

Sub-station.
pers)

,,

Qf)

1

Chicago Electrical Association.

211

Dortmund, Germany, Three-phase Pumping Installation at.
By Frank C. Perkins. Illustrated

Compound-wound Direct-current Generators, Steinmetz Method of Adjusting. Illustrated
362
Compressed-air Cars, Rome, May Be Abandoned in

Copper Mining

Illus-

Equipment

discussion.

Engineers)
381, 432, 433
Coal Mines, English, Electrical Apparatus in. Illustrated
291
Coal Strike. Settlement of the.
(Editorial)
274
Coal, World's Production of, in 1901
334
Coho, II. B.
(The Storage Battery as a Factor in
Speed Control.
Illustrated)
404,405,432,433
Cole, II. K.
Portrait
395
Coleman, E. M.
Portrait
395
Collect Messages in Buffalo, No
237
Collins, A.
Frederici:, on Space Telegraphy.
(New

cians)

01
2B4
401

of Street-railway Wage Ques79, 158, 169, 174. 216. 351

and Elgin Electric Railway.

With

Distribution System of Stelnmetz, Synchronous-motor.
Illustrated
326, 327
Distribution
System,
Stelnmetz
Rotary-converter.
Illustrated
290, 291
/ Divers' Operations, Electric Lights and Telephones

Condensers. Electrolytic, in Alternating-current Cir-

SSO
ISO
160

298

for

Coal Battery, The.
By Hugo Tone
324,
Coal Deposits of the United States. By W. L. Abbott.
(Association of Edison Illuminating Companies)
280.
Coal Hoist Having Variable-speed Control, Electrically Operated.
By P. O. Keilholtz. Illustrated.

Electrical

Equipment

By Frank

In Belgian
Blast
C. Perkins.
Illustrated

Electrical

Equipment

inating

Companies)

44
Furnaces'.
101, 102, 103

of Chicago Railroad Clearing
Yards.
Illustrated
133, 134, 135
Electrical Features of the Aurora, Elgin and Chicago Railw,ay.
By Howard Brooks. Illustrated.
(Chicago Electrical Association)
417. 418, 419
Electrical Instruments, Checking.
Bv Clayton H.
Sharp. Illustrated.
(Association of Edison IllumElectrical Manila.
By R. G. Mayse. Illustrated....
Electrical Manufacturing Companies, Possible Combinations of
Electrical Patents Granted bv the United States. A
Survey of. By Story B. Ladd. (Census Bulletin).
181, 182, 198, 214,
Electrical Plants, Gas-power Development for
Electrical Protectloii for Government Vaults
,.

197
309

215
367
442

F,90l'

..

.

,

WESTERN ELECTRICIAN
Rbetovic in Nevada
48,
(Notes)
Secui-itles.
•
Electrical Workers' Strilves
BlectricallT Operated Bascule Bridge Over
Electi-ical

•

•

•

400

•

114, 102

i>-,

Electrkal

;,;.-'°°'

„'*•
Ilhistrated
Kiver. New.
-.•••i*''Electrician Killed, but tlie Plant Continued to Op.
erate
Electricity. Applied, The Advance in
Electricity and Animal Orowth
v
By Charles H.
-Electricity and Its Similitudes.
(Book Table)
Tyndall.'
Electricity as a Factor in Automobilism
IllusElectricity Building at St. Louis Exposition.
- -^
"*
"'
-'
trated
Electricit.v Displacing Gas as an Illuminating Agent.
(Editorial)
"i"
do-t.
oy
Electricity. Seeing at a Distance
.

.

.

176

Chicago

••,•,

•

109
312
447

.

386
ISS

.

399

2)0
442
23.3
Sheep Shearing by
79
lilectricity. Steel Smelting by
By Alfred
Electrochemical Calculations 'Units for.
32-}
Society)
Electrochemical
(American
Cowles.
II
By Carl
Electrochemical Paradox. An Apparent.
(American Electrochemical Society).... 211
tiering
By
Louis.
St.
Fair,
World's
the
at
Electrochemistry
(American Electrochemical
E Goldsborough.
-^^ 214
;;
Society)
161
...
Electrodes. Arc. Improved Composite
Electrolytic Condensers in Alternating-current CirBy A. Trowbridge and E. K.
cuits. Effect of.
(American Association lor the AdvanceWoleott.
Electricity.

;•;

-369,
Series-parallel System of
404,432,
Illustrated)
Speed Control.
France,Long-dlstance Electric-railway Pro.1ect in..
France. Mountain Streams in. Electric Power Possi(Paper)
Franklin Institute,
bilities of
Portrait
Frazee, L. A.
(Editorial)
Freight Handlers' Strike.
Freight TrafHc on Electric Railways..
12,
French Smoke-preventing Device, Novel
Frontage Consents (or Street Railways. (Editorial)
Frontier Telephone Company of Buffalo, Work of

W.

Foster,

(Signal Circuits)

B.

George W.

Fowler.

•

(A

370

433
465
334
197
395
38
180
13
384

.

ment of Science)
-^ '"' 'o' '"/.'' 't' '''' '„'
Electrolytic Meters. Wright Demand and. Improve,";,'.;
ments in. Illustrated
.1'.^;
Electromagnetic Impulses Over Long Distances, Ibe
By
Effect of Daylight Upon the Propagation of.
'
(Royal Society)
n. Marconi.
Electrometallurgy of Iron and Steel. Developments
(American ElecBy Marcus Ruthenbcrg.
in.
:•',', "'
trochemical Societyl
Commercial MeasureElectrostatic Wattmeter in
By Miles Walker. Illustrated. (Ameriments
18, 10.
can Institute of Electrical Engineers)
Electrotechnical Industry in Russia. By Thomas E.
•

'

(IT.
S. Consular Report)
Heenan.
(Paper) .JO, 21
Elektrotechnischer Verein of "^'lenna.
174
Electrotherapeutics at the St. Louis Exposition,
Ij
By 'lyson
"Elements
neuts of Electrical Engineering."
386
(Book Table)
Sewell.
01, ,SC1
Elevated-railroad Improvements. Chicago. .61
Elevated Railway, Boston, Power Stations of the.
.

.

•

.

,

105
IS
299

Illustrated

Elevated Railway. Liverpool, Improvements on
Elevator, Electric, of Oreat Magnitude Proposed...
Elevator, firain,

New

Motor Equipment of

Buffalo,

a.

67,

Illustrated
By Charles
Elevators, Electric.
York Electrical Society)

R.

Pratt.

(New

312
Loss in Commercial Insulating Materials
When Suhiected to High-notential Stress. By
(American
Charles Edward Skinner. Illustrated.
90. 110, 111
Institute of Electrical Engineers)
Engine Builders' Association of the United States.
12
11.
(Paper)
Engine Builders' Association of the United States.
(Annual meeting in J^ew York on December 1 and
2. 1902)
Illustrated.
r'ngine. Ilaberkorn Double-piston-valve.
I-'.ngine. Large, for Ijondon ^lelrouolltan Railway.
Engineering ^Building, New, at University of Michi-

Energy

.

1 08.
Illustrated
Ensineer of the Twentieth Centurv. q^he. By Charles
(Engineers' Club of Philadelphia) .451 452
F. Scott.
(Paper)
451, 452
Engineers' Club of Philadelphia.
(PaEngineers' Society of Western Pennsylvania.

gan.

208
and Belgium. Telephone Service Between.. 298
126
C(u-resDnndence-scbool System lor
318
Electric Parcel Delivery in
I'^iigland. Municipal Telephone Control in.. 256, 384, 408
IllusEnglish Coal Mines, Electrical Apparatus in.

I'Tngland
t'lnglaud.
I'^ngland.

291

trated
English Steam Roads to Be Electrically Operated... 360
Telephone System, Old. Broker's Estimate of the. 212
Elioiielte.
Professional, for Electrical Engineers.

Ei-ie

348
318
Europe. Edison's New Storage Battery
194. 216. 260
Evanston. Central-station Heating in
Evansfon Electric Illuminating Company Purchased
95
.
by Samuel Insull
IllusEvansville. Ind., Evolution of Street Cars in.
443
trated
Evansville. Ind., Telephone Situation
1 24,
388, 399, 448, 466
Everett, I-Ienry A.
Portrait
225, 314, 355
Exports. A Year's Electrical
91
Exports and Imports.
(Editorial)
(Editorial)

in

72, 154, 192,

254,

Exports, Electrical

and Electric Lamp Renewals Compared

.

By

George

Gear Wheels, Paper
Geary Street-railway Proposition

.

.

Stradling.

F.

334
442
in

San Francisco.

(Queer Quirks of the Quad)
Geer, lienry Burns.
61
General Electric Company
202, 263,
Illustrated
Generators. Ceeo.
Generators, Cimipouud-wound Direct-current, StelnIllustrated
meta Method of Ad.iusHng.
By Frank H.
German Electrical Manufacturers.
(ITnitcd .States Consular Iteoort)
Mason.
German Pherophon S\:<leni. Tlluslrated
German War Jlaiinnii-^ S|i;i(r j'rl,'i;rnpby at the.
.

.

Association)

Express and Package Delivery

in

397
372
74
264

i

I

.

.

'

(Joad,

Electric, for Cattle
Prof.. Work

Gcldsborough's,

for

the St. Louis Ex-

174

(Editorial)

position.

Goldsborough, W, E.
(Extent of the Universal ExIllustrated)
position of St. Louis in 1904.
(Electrochemistry at the
Goldsborough. W. E.
213.
World's Fair)
(government Building in Chicago, New, Electrical
Features of the
275,
Government \'aults. Electrical Protection for
Government Telegraphs of Great Britain, Inefficient
Operation of the.
(Editorial)
Crovernor. New Replogle Waterwheel.
Illustrated..
Grade Crossings, Interlocking Switches at.
(Ed-

382
214

346
442
90
00

itorial)

New

Grain Elevator,

Buffalo,

Motor Equipment

of

Illustrated

a.

68

67,

Grand Rapids, Grand Hayei\ and Muskegon Railway.
460, 401

Illustrated
Cirease Cup, Besly

Badger.
Illustrated
Great Lakes, Wireless Telegr.anhy for the
Great Northern Underground Railroad in London.
Greely, Gen.. Annual Report of. as Chief Signal Officer of the United States Array

42

348. 352. 353. 366. 367,
Grinder, Gardner, Motor-driven (Besley & Co,),
Illustrated
Ground-detector, Fort Wayne Electrostatic.
Illustrated
Guarini. Emile.
(Progress in Space Telegraphy.
Illustrated)
170. 171, 172,
Guliot Svstem of Train Lighting.
Illustrated
Guayaquil, Bids for Lighting

387

54
86

.

334
280
251

302
443

273
318

England

Haberkoru Double-plston-vaive Engine. Illustrated. 215
Ilaggin's Stock Farm in Kentucky, Elaborate Iso^all

Business Prospects

174,

1

lo,

Electric Ceiling. Lubricated Bearing for, Weston Patent for. Sustained
42
Three-cent. Cleveland May Have
87, 121
'arnier. Thomas.
Portrait
225
'ans.
'are.

'jirmers' Telephone System. Co-ojierative. in Indiana.
'ar West. Iligii-lension Work in the.
By George II.
Lukes.
(Association of Edison Illuminating f'om-

panles)

208

West, Telephone I'rogress in the,
(Correspondence)
109,
ast Rim rm Lake Shore Kleclric Railway
"cddcri. S. E.
(Slealn Tiirlilnes)
125,
Icral 'relcplKMif Company, AITalrs of llie
314,
'[•ll(jw Servants, 'I'he Hoclrlne of.
(EdlloruiM
rL'iiHoii.
L. A., A
W'l'll-deservc'd Complliiienl
lo.
(Edilorhili
'eiTjiris Mfniuiniuit and Award
eiMcnden S.VHlem of Space Telcgriipliy.
llluslralcd.
inn. 120. 121,
leld (.Marslialll & Co., Power, Lighting and Telephones for, llluslralcd
165, 166, 167.
IliiirierilM.
Incandi'Kcenllamii, Jlnniifacture of, from
.

.

.

.

1116

II.

(l)eveloiiinent of n
.Molor.
Illimlralcili

I.

I

l.'lrfllb.s"

llie

01,

Sniail

Pliniii

342

Singe

In

rcriian, .Mlllon
'orr^Ml

,r.

HesiTvcs,"

Wayne

Elecl rostatlc

irt

Wilynn Men

Worlh

firolind-di'lechM'.

In Conferi'iice
Telejihoiii. Enl.-rprlMi.

,

E.

11

I'llecd-ical.
Il.il

in

the

McKniglH.

Evanston".

House

of

..

.194,

Mr.

216, 200

Barnes

With

a Central Station.
By
discussion.
(Ohio Electric

Assoi^lallrnr)

I'raiik.

318

I.englh

of

the.

By

II.

c.

Eddy.

91
Apiioluled General Superinlendent' ol
Inlcrhorongh Comiiauv.
Portrait.. 405

343
17

Heenan. Thomas
lleliizc's

(Book
IIIiih-

280
95
2:10

Russia

.'.

(Eleclrolecbulciil

K.

Industry

In

)

59
255
308
1

iMagiiellc Wheel for Railways.
Illustrated
llcraeiis Eleclrlc Furnace,
llluslralcd
llerlng, Carl.
(,\n Apparcul Elecl rocbemlcal Parado.'O
llerr. Henry
eleplioiie

lis

440
from

waler.

Healing Season.
Hedley.

1,

] 7.'i

in

Rni'hesler
11.

.

Eleclrlc

36.'i

.'136

Haled
>l'l

rroiinscd.

United Stales Navy to Protect.

Ccnl rnl-slnlion.

New York

271

KeporL on.

to.

395
149
(Editorial)
22
216

in

(Coiulinniica(ioii)

37(1

I'orlnill

(iovei'nnieni

Table)
Hi

;..

<'al)le.

Ileadlighls.

I,lghl

9:)

199

b!

I

llayli.-iii

of

310
152
173

Illustrated
to Use the Telephone.
Hudson River Road, Receiver for
Hudson River "Valley, Power Transmission
Hudson Valley Railway Company's Strike

,

,

.

.

.

.

S.
i'I'Im.
C(.iiip:iiiy

oj[

Sliding Scab' of Rates for the '

44s
High polcMllal Power Iransmlsslon Circuits, Remarkaide Aci^ld..nl Involving Telephone and
204
High polciilliil SIress, Energy Loss In Commercial
I

in the.

433
308
386
193
449
277
288
443
'

318
241

108
314
275
79

.

197, 21 0, 233, 324
Illustrated
Hulfish's Telephone Patents.
332
Hull's Radiometric Receiver for Electric Waves....
21
Hull, Charles E.
Portraits
395,422
Hutchins, ,T. C.
Portrall
225
Ilutchius, -lere C. President American Street Railway Association. Portrait
245
Ilutchison's Akoupboue in England
142
Hutchinson, A. L. Portrait
395
Hutchinson Telephone Transmitter for the Deaf.
Illustrated
296
Hydro-electric Development, Central California Electric

Company's

24

llydrodynamic Phenomena and Long-distance Alternating-current Piienomena Compared.
By Henry
T. Eddv.
(American Association for the Advance-

ment of Science)
Lamp with Pendant Switch.

llvio

Illinois

25

407

Illustrated

)

InNiihilliig
M
rials.
When Suhlecled to.
By
Charles lO.hvard Skinner.
IlluHtratod.
(American
In.slllulc ol' Eleclrlcnl Engineers)
96, 110. Ill
lllgh-siieed Eleclrlc i\liiii Delivery
200,399

Central Teiepluuic

Line.

Illustrated

4, 5,
27,
Illinois CJIass Company, Electrical Equipment of the
Illinois, Northern, Internrban Roads in
Illinois Telephone and Telegraph C'ompany's Operations.
Ilhistrated
140. 178. 205, 206, 207,

76
79
440

315

Illumination of English Fleet During Royal Review. 121
Ilhistrated. 136
Illumination, Street, in San Francisco.
Incandescent Lamp Trade in the Netherlands
193
Incandescent-lamp Filaments, Manufacture of, from

Paper
161
365
Incandescent Lamp as a Pyrometer, Use of
Independent Belted Motors in Chicago Printing
Plant.
Illustrated
269, 270
Independent Telephone Association of the United
States.
(Papers)
77
8,
Independent Telephone Men in Conference
196
Independent Telephone Movement in Ohio and Surrounding States
124
Independent Telephony. Needed Improvements in.
By L. W. Stanton. (Independent Telephone Association of the United States)
8
Independents Seek Toll-line Connection with Chicago
424. 430
308
Indiana and Oliio, Railway Combinations in
Indiana Electrical Association.
(First re.gular meeting in Indianapolis. September 17 and IS, 1902).
105, 207, 20s
Indiana, luterurhan Electric Railways in.
With
map
231, 232, 233
Indiana, Information from.
(Correspondence)
.

14. 29, 47. 63. 81, 98, 113, 128,
129, 145, 161, 183, 201, 217, 218, 242, 265, 283,
301, 320. 337, 354, 373, 391, 410. 411, 435, 454.
Indiana Mutual Telephone Association.
(Annual
meeting in Indianapolis. October 14, 1902).. 230.
Indiana. Southern. Telephone Situation in.... 448,
Indiana Telephone Toll-line Valuations
Indiana, Telephone Profits in
Indiana Telephone Items.
(Correspondence)
40,
26,
9,
58. 77. 93. 109. 124. 140. 157. 158. 178, 196, 213,
237,256,278.297. 315, 333,351.368,431,449,466.

Indianapolis Interurban Terminal Question
Individual Electric Motors, Tiie Operation of Machine Shops by. By R. T. E. Lozier.
Illustrated.
With discussion. (American Institute of Electrical
Engineers)
380.
Induction Coil, -A New Laboratory.
Illustrated....
Induction Motors in a Chicago Iron-working Establishment.
Illustrated
359.
Induction Motors in a Wood-working Establishment.
Induction Motors, Steinmetz Starting Device for.
Illustrated
Induction Regulator, Steinmetz Polyphase,
Illustrated
In.indicinuK Superlative. The.
(Editorial)
In.iudicioiis Superlative. The.
By T. J. Johnston.

471

296
466
178
76

467
Ill

.381

21

360
409
421

320
22

53

(T'ointniiiiication)

InstKule. Proposed Developments of the. By Charles
F. Scott.
(American Institute of Electrical En330. 331

.gineers)

Instruments. Electrical. Checking.
By Clayton
Sharp.
Illustrated.
(Association of Edison

H.
II-

luminadng Companies)

'^l

C.

Space Telegraphy

Healing.

168

II.

(Book

Table)
Portrait
Uydro-electric Irrigation

llciiliiiK,

120

By

Hawaiian Cable Sbippcil rnnn London
llayler. Gem^ge. .Ir.
Methods of Increasing Centralslnlinti Business and Improving Load Curves).... 205

Alleriiallng-

lioiien. Elec^lrli'.
Illiislraled
PrcsldiTil. K. I'., Tiiliss
']y]i.
'•Ish
Sloi'v. An Eleclrlfiil.
(Ediloihill
''laslicr. Eleclrlc.
In
liilerlor Llglilliig
•'loiiling I'JxiirjKllloii for Ihc l''iir Eiisl, A
'brur .Mills, Magnclli- Hi'lianilors In
'Ir.^

^9g
for Street-railway Engineers."

.1.

Healing,

161
Inch.

"Handbook

Ilavvaii,

140
363
126
350

.

.

Andrews.

'"ar

.'

lated Plant on
7
Hall, Leon M.
(Electrical Mine Equipment of the
C. & c. Shaft at 'Virginia City, Nev.
Ilhistrated).
117. Its
Hamlin & Russel Lamp Guard. Illustrated
276
Hammer. .Tackson Portable Electric. Illustrated.

Harper.
Hawaii.

199,

(Communication)
Illustrated
Mook-swltcb. Stroinberg-Carlson.
Hopewell, Charles P.
(.loint Use of Conduits)
Hoskins, William.
(Large Electric Furnaces Near
287,
Penn Yan, N, Y. Illustrated)
Hotel, San Francisco. Electric Equipment of a.
Hot-water Heating from a Central Station.
By
With discussion. (Ohio Electric
E. H. McKnight.
Light Association)
Houses. Dwelling, Central-service Plant for
Howell's Composite Telephone and Telegraph System.

200

362

155
421
195
470
,,niliiii;il i.m in
Germany, Allgenn-iii'' ii
192
Germany at tlie S(, l.niiis l^xiinsti inn
(Editorial) ...... 154, 402
Germany, The Situation in.
Germany's Alarm at the Extension of American
122, 402
(Editorial)
Trade.
233
Germany's Electrical Trade with Russia
179
Illustrated
G. I. Automatic Arc Regulator.
397
Portrait
Giliboney. Robert II.
142. 17. ). 174, 241
rjiris as Telegraph Messengers
79
(Jlnss Factory to Be Electrically Equipped
(EdGlasgow, Performance of the Allis Engines in.
192
itorial)
349
<:iidden. Mr., Telegraphs Around the World..
Ar.c
Lamp.
lilns<ilnl)e
Direct-current Enclosed

'

154. 155. 245, 254, 328, 329,
Exporters to Slam. Hints to
Exposition for the Far East. A Floating
Express and Package Delivery, Electric. By George
W. Parker. Illustrated.
(American Street Rail2, 91,

way

135
425
Engines for the St. Louis Exposition. Large.
Engines Used for Electric Driving, Regulation
292
(Editorial)
Engines.
154
(Editorial)
Explosions in Manholes.
Illustrated... 407
Gas-engine Generating Set, Walrath.
192
(Editorial)
Gas Mains. Leakage from.
241
Gas, Natural
Gas-power Development lor Electrical Plants

Gas
Gas
Gas
Gas
Gas

.

OS

,

How

.367
Galveston. Large Power Station in
42
Illustrated.
Garrigus Mechanical Boiler Cleaner.
Combined.
System,
Car-lighting
Gas and Electric
53
Illustrated

Illustrated
of.
of.
Ionization
Gases,
(Franklin Institute)

159

37

By George II.
lligb-tension Work In the Far West.
(A.ssociatlon of Edison Illuminating ComLukes.
199,
panies)
Hoist, Coal, Having Variable-speed Control, Electrically Operated,
By P, O. Kellholtsi. Illustrated.
(American Institute of ElecWith discussion.
381
432,
trical Engineers)
Illustrated
Holhorn Electric Furnace.
(Book Table)..
Iloman's Self-propelled Vehicles."
By D. E. Mann.
I-Iome-made Electrical Apparatus.

Illustrated

W

.

Illns-

l)-ated

212

235
Portrait
Fry. .Tolin il.
122
(Editorial)
Fuel Bricjuettcs.
421
Fuel, Oil as. Government Report on
'
225
Portrait
Fullerton, Irwin.
Illustrated
Furnaces, New Electric.
103, 287, 288, 308. 424
408
Furnace, Stewart Magnet-beating. Illustrated
Illustrated
Fuse, Plug, D. & W. 250-volt.

106

(Editorial)
High-Speed Electric Railroading.
High tension Circuits, Static Interrupter for.

197

Instruments, Measuring, Magnets in.
A Consideration of the Constancy of.
Illustrated.
Instruments, New
Weston Direct-current.
Illus'.

trate.l
Insull. Samuel.

Makes Central-station Purchases.
lusulaHon. Clothed with, as with a Garment.
(Ed.

itorial)

9

43
95
2.54

Insulaling IMaterials, Commercial. Energy Loss in,
MHien Subiected to High-potential iStress.
By
Charles Edward Skinner.
Illustrated.
(American Institute of Electrical Engineers) ... .96. 110, 111
Insulator, Third-rail, iManbattan.
Illustrated
194
lulerior Ligliting, Electric Flasher in
452
Inlerlakc Re.gatta, Mr. Warren's Wemco Wins.
IIluslrated
75
International Association of Municipal Electricians.
(Convpntion in Richmond, Va,. Octolier 7 9, 1902)
176,

Inlernntlonal Electrical Congress at
IIMI-I
Proposed.
(Editorial) ^
InteruMlional Telephone Company
liileniallonal

Appanilus

Telephone
af

IrMcnKillonal
l.""don

St.

Manufacturing

Sarnloga. N. Y.

253,

270, 277

Louis in

444
237, 314

Company's

Illustrated

Tramways Congress and Exhibition

5
in

57

,

hilcnnplcr. Circuit, Autoiuaric, on Overhead Wires,
lllnsnalcd
442
Inhriirl.an Electric Railways in Oliio, Indiana and
Mlcblgan.
Willi maps.. 228, 229. 230, 231, 232, 2,33
liilcniihau

Electric

Rallwaj's.

(Editorial)

Inlcnirbaii Road, Steamboat Connection with
Inlerurban R.vstem, Extensive, Proposed In Texas,
Inlerurlinu '.I'ermlnal Question, Indianapolis

.

234
317
299
Ill

G
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IlInterrupter. Static, for Higb-tenslou Circuits.
lustrated
Interrupter.
Schucider's
New Automatic. Illustrated
'Inrerstiuo Independent Telephone Association. (Convention in Chicago, Decemher 9. 10 and 11. 1002.)
lOG. SS2. 3SS, 305.
Illustrated
::ilO. 4112. 422, 42.-?. 424. 42t>, 427, 42.S, 420, 430,
Intramural Railway for St. Louis World's Fair. Elec.
105. 211,
tric
Gases.
Ionization
of
By George F. Stradling.
Franklin Institute)

37
30S

44S
272
334

(

Independent Telephone Consolidation Proposed

liiwa.

100
Electrometallurgy of. Developments
in.
Ry ilarcus Ruthenberg. {American Electrochemical Society)
370, 371
Iron-workins Establishment. Chicago. Induction JIoIllustrated
350, 300
tcrs in a.
Isolated IMant. Elaborate, on a Kentucky Farm....
7
Italian Scheme for High-speed Mail Delivery .. .200, 300
lijtiy. Milan-Oallaratc Electric Railway in.
By A.
De Courcy. Illustrated
323. 324, 325
Iialv. Spai-e Telegraphv in.
Bv Euiile Gnarini
.^
171. 172
in

Inai

and

Steel.

A New

Switchboard.

.Tack.

By

Laboratory.

C.

F.

(American Association for
raldwell.
Illustrated.
3 52
the Advancement of Science)
.)ju-kson, Georire W.. on tiie Telephone Tunnels in
Chicago,
lllustrarcd
205. 206, 207, 45S, 450
Portrait
271
.Tackson. William S.
330
.lamestown. N. Y., A Railway Franchise in
.lamestown. N. V.. Bell Telephone Extensions in and

Near

20(5

.lamestown.

N.

Independent Telephony

Y.,

and

in

Near

212

.lamestown. N.

Y..

Pole Question

By

in.

T. S. Lane.

2
74

(The Injudicious Superlative)

Tse of Conduits. By
International Association

277

on.
Illustrated
43, 57, 72, 75. S5. SO.

.S7.

Fred A.
Equipment
.Tone. Hugo.
(The Coal Battery
.Toplin, ilo.. Telephone Matters in
July. 1002. Electrical Exports in
Juniper for Poles. Use of
Jury Regulations for St. Louis World's Fair

45

324,325

i

157
155
264
200

106
1002)
(Editorial)
174
Kaiser,~The. and Electric Cars.
Keilej-. J. D.
(Some Brake Tests and Deductions
Therefrom.
Tllustratedl
463, 464. 465
(Electrically Operated Coal Hoist
Kcilholtz. P. O.
Havins Variable-speed Control. Illustrated) ....
.^
.381.
432. 433
Keller Electric Furnace.
(Editorial)
424
IlKellv-Stanlev Alternating-current System, New.
lustrated
345, 346
Kelvin's. Lord. Opinion of Space Telegraphy
91
Kentuckv and Other States. Telephone Statistics of.
(Editorial)

34.S

Kentucky Farm. Elaborate Isolated Plant on a
7
Kentuckv Telephone Association. (Annual ^Meeting
in Louisville, October 28 and 20. 1002). .256. 333. 350
Kewanee. 111., to I-Iave Central-energy Telephone
System
351
Krieger Electric Automobile. Illustrated
173
.

.

.

.

Laboratory Induction Coil. A New. Illustrated...,
Laboratory Switchboard Jack. A New. By F. C.
Caldwell.
Illustrated.
(American Association

21

152

Ladd. Storv B.
(A Survey of iillectrical Patents
Granted by the United States). LSI. 182, 198. 214. 215
Lake Shore Electric Railway, Fast Run on
363
Lamme. B. G. (Washington. Baltimore and Annapolis Single-phase Railway.
Illustrated)
238. 239, 240
216
Lamp. Economical Turn-down. Illustrated
276
Lamp Guard, Hamlin & Russel. Illustrated
334
Lamp. Osmium. More About the
153
Lamp. Potter ^lercury-^apor. Illustrated..
135
Lamp Renewals. Gas and Electric. Compared
Lamp. Sterling Spiral-filament. Illustrated
127
Lamp. The Brpmer, By Siegmund Saubermann. Il(Elektrotecbnischer Verein of Vienna)
lustrated.

40?
407
Land Anchor, ^liller. Illustrated
(I'ole Question in Jamestown. N. Y.)..
40
Lane. T. S.
Langdon. W.
(A Remarkable Lightning Flash.
HSwitch. Hylo.

Illustrated

70
56
395

i

(Editorial)
Large Cars in City Streets.
Portrait
Laj-ne, John W.
League of American >runicipallties. National ICIectric Light Association and the
Legal Contest over I'ermunency of Electric-power
Supply
(Editorial)...
Legal Statti.s of Submarine Cables.
(Multii)!e-unit Voltage Speed
I^onard. IL Ward.

Trunk-line

216
365
210

Illustrated) ....
405. 432. 433
Light Distribution. A Portable Photometer for Meas21
uring
Licht. Heat and Power at the TJnIversity of ChiIllustrated
ago.
33.
34.
35

Control

1

iL'lit.

Railway and

.>wisH.

Light.

for

Service,

Powei'

Plant,

An

Interesting
41."V, 41

Illustrated

Waves

of.

An Instrument Wanted

(Editorial)
mit the Impul.'«*-.s of.
Lighting and I'owcr fur Marshall Flrdd
hi.'itrated

.

.

-

.

Lukes. George H.
(High-tension Work
West)
Lumpkin, I. A. Portrait

.

.

432,433
the Far

381,

380,
in

109, 200

395

E.

93
3')en-

101

Illustrated

Surgery.

tal

II.

(Hot-water Heating from a Cen-

Station)

Macadam Roads and

Electric Railways. Relation

Mackay, Jolin W., Deatli of. Portrait
Mackay, .Tohn W., In Memory of
Machine Shops. The Operation of. by
Electric Motors.
discussion.

By

With

of.

318
228
53
71

Individual

R. T. E. Lozier.

(American

Ilhistrated.
of Elec.380. 381, 432, 433

Instit"ute

Engineers)
Machine Tools, Continuous-current Motors
trical

1

65.

to

Trans364

&
1

Co,
60.

Telephone
JNIagnets in Measuring
of the Constancy of.
"Mamictic liiM-lination
I

I'.Mok

System Needed
Instruments.

A

Illustrated

Tables."

By

for.

By

the
256
Consideration
9
L. A. Bauer.
in

By

Drysdale.

V.

C.

1

68

the.

100. 191

Illustrated

Magnetic Separators in Flour Mills
Magnetic Wheel for Railways.
Illustrated
Masrnetism as an Aid to Traction
Mail Carrier, Rural. Automatic
Mail Delivery. High-speed Electric

370
255
447
20
200, 399
Mailloux Gift to the Institute
235
Maine, Electric Railways in
408
Mann. D. E.
fITome-made Electrical Apparatus)
193
Manhattan Railway Company of New York. Power
House of the.
Illustrated
400, 401
Manila. Electrical.
By R. G. Mayse. Illustrated.. 309
Manufactures in the United States, Statistics of.
(Census Bulletin)
401
Marconi and His Affairs
245. 311, 325, 347, 380, 441
Marconi and Solari
73
Marconi, (Editorial)
72
Marconi, G.
(The Effect of Daylight Upon the
Propagation of Electromagnetic Impulses Over
Long Distances)
S7
Marconi. G.
(The Progress of Electric Space Telegraphy.
Illustrated)
60
24, 25, 35. 36. 50.
Marconi in Nova Scotia
.325, 347, 441
Marconi Invention. A New, Reported
441
Marconi, Long-distance Wireless Tests Over T-and by
^
39, 122, 105. 311
Marconi-Postal Telegraph Arrangement ... .82, 104. 142
^Marconi Sends Messages Across the Atlantic Successfully
468
Marconi System of Space Telegraphy.
By Emile
Gnarini.
Illustrated
"...170. 171
Marconi Towers at Cape Breton. Illustrated. 67. 104, 441
Marine Electric Signaling System. Daft and Williams'
295
Maiianna, Fla.. Electric-light Apparatus Wanted in.
By Robert -T. Boone. (C'ommunication)
215
M.TriniMte Iron Works' Gas-engine Generating Set.
Tllusl rated
407
Marsliall Field & Co., Power, Lighting and Teleplioncsc for.
Illustrated
165, 166, 167.. L68
Massena (N. Y.) Power Plant
17. 22,
.^3
Master Car Builders' Association.
(Paper)
95
Mason. Frank H.
(German Electrical Manufactur<?»'«)
155
,
Master Mechanics of Street-railway Companies to
Organize
200
.

.

,

.

.

.

•.

.

.

.

.

•.

Matthews

&

Bro.'s

"Scale

Knocker"

for

Boilers.

lilusti-ated

01

Matthews. Charles P.
(An Integrating Photometer
for fJIow Lamps and Sources of Like Intensity.
Iliusti'ated

31.3

)

Mayor. William.
Portrait
May. 1902. Electrical Exports for
Mayse. R. G.
(Electrical Manila.
Illustrated)
Maypole, William T. Portrait.
Meadowcroft;. William II.
Portrait
Mea.suring Instruments. Magnets in. A Consideration
of the Constancy of.
Illustrated
Mechanical Draft in an Electric-railway Power
Plant
Mercury-vapor Lamp. Potter,
Illustrated
Messengers' Strike in Chicago. Telegraph
68.

67.

470
80

T:\}}\r)

l-^xperimeuts on Metals
Magnetic Qualities of Materials in Bulk, Testing
]\fagni:tic

II1

Bv Douglass P.tiniett. (AmerLighting, DiHtrllMitedican Institute of Electrical Engineers)
Lighting. Interior. Electric Flasher In
382,
Lighting Effects at St. Louis Exposition
By L. T. Canfield. (Master
Lighting. Railroad Ctp.
Car Builders' Association)
Lighting. Spectacular Electric
By W, Langdon.
lightning Flash. A Remarkable.
Illustrated
Lightning. Johnny's Poem on the
Lightning Phenomena. Remarkable
Lightning Takes an Unexpected Path
Lineman's Cart, Dicke. Illustrated

A

Madeiras.

j

Advancement of Science)

In.strated

443

Machinery Hall of Armour

Kansas City. City Electrician Wanted in
461
Kansas City. Electrical Parade in
272
Kansas City Home Telephone Company
27S
Kaiisiis Independejit Telephone Association.
(Convention in Kansas Citv. September 11 and 22,

Lamp with Pendant

57
142
353

F. O. Blackwell.
With discussion. (American Institute of Electrical Engineers)
405. 406. 432, 433
Institute.
Illustrated.
341, .342

iC

for the

172
86

.

tral

107. 12.3, 200. 353. 431
(Selection of Street-railway JNIotor

.Tones.

11

25
Science)
Long-distance Telephone Business. Is the. Unprofit(Editorial)
able?
138
Long-distance Telephony, Improvements in.
Illustrated
92
Long-distance Power Transmission, Success in. By
70
(Society of Arts)
78.
F. A. C. Perrine.
Long-distance Telephone Reporting
406
421
Long-distance Transmission for Montreal
Long-distance Wireless Tests Over Land by Marconi
30. 122. 195. 311
:
212
Long Telephone Spans
Longwell. Henry E.
(Requirements for the Parallel12
11,
ing of Alternators)
448
Los Angeles, Bell Activity in
Illustrated.
Loud-speaking Telephone. Ducretet.
^449
r^ovejoy and Bradley's Method of Fixing Atmospheric'
Nitrogen.
Illustrated
252. 253
Lozier. R. T. E.
(The Operation of Machine Shops
Illustrated)
bv Individual Electric Motors.

McKnight.

Drainage Canal Below. Waterpower Develop-

ment

:\reston

142.

173.

271
2

300
271
335

fifl

153

174. 241

Patent for Lubricated Bearing for Electric

Celling Fans Siistjiined

312
452
390

'

95
365
70
70
142
52
180

Mexico.

(Correspondence)
129,

283,

242,

284,

42
Mau'iii-i
l-Jxtierlments on
SO
Meter. Edison Eb-ctric.
Hiustrated
2
Meters.
(Ohio Electric Light Association)
203
Meters, Wright Demand and Electrolytic, Improve^letals,

ments

ii-

in.

Illustrated

3
91

System. Elilui Thomson on the
Metroj)olitan lOlcvated Terminal In Chicago
^feli'ic

Metrojifilitan Street
Power Houses of

Railway Company

of

Illustrated
System of Paris.

the.

New

361
York,
400. 401

Metropolitan Railway
By A. Dc
'•ourcy.
Ilhistrated
430. 440
Metropolitan Railway Power Plant In London.. 103, 142

454
448
38

319,

Mexico, Telephone Opposition in
Mica.
(Editorial)
Michigan, Electric-railway Consolidation

Proposed
121, 105

Michigan.

luterurban

Railways

Electric

maps

Long-distance Alternating-current and Hydrodynamic
Henry T.
Plienomena
Compared. By
Eddy.
(American Association for the Advancement of

McConnell. E. P., Death oi
McCue"s Apparatus for lOlectrical Anaisthesia in

Charles F. ITonewcll.
Municipal Electri-

cf

cian.*;)
.Tiiiiet.

295
54

34S
70
53

on the Lightning

•Toint
I

31-t

3S1
18

n.

With

230, 231, 232

Michigan Railway to be Equipped with Arnold' Elee
tro-pueumatic Railway System
Michigan Telephone Company Defaults Interest on

Bonds

26,

Michigan. Telephone

News from.

58.

Michigan, University

of,

New

76.

]

08, 314,

20

333

(Correspondence.)
406,

351,

I

40

(Communication^
.Tapan. Telegraph and Telephone Advancement in...
.Tenkins. Edward H.. Death of
.Tib Crane. Large Electric
(Ed"Jim Crow" Street-car Law in New Orleans.
itorial)
.Toliuny's Poem
•Tidniston, T. .T.

Lion. Why the. Roared.
(Editorial)
Livoipnol Klevatt'd Railway. Improvements on. ...
Load Curves. liiiprn\iiig, Methods of Increasing
Cenlral-stntiou BusiiicKs and.
By L. G. White,
E. J. Bechtel and <;eorge Hayler. Jr.
(Ohio Electric Light Association)
204.
Locomotive, Electric Mountain. Illustrated
Locomotive. Steam, and Electric Motor Cars, Comparative Acceleration
Tests with.
By B. J.
Arnold and W. B. Potter. Illustrated.
(American Institute of Electrical Engineers)
10,
Locomotives, I-:iiMtric Jlining
I^ondon. Gnjii Northern ITnderground Railroad in..
London. Interna liona Tramways Congress and Exhibition in
London Metropolitan Railway Power Plant. .. .103,
London Underground Uoads, Power Plant for
London. Yerkes-iVIorgan Railway Contest in
55. 95. 160. 327,

Engineering Building

Illustrated
I6S.
Milan-Gallarate Electric Railway. By A. De Courcy.
Illustrated
323, 324,
Miller Land Anchor.
Illustrated
Miller's Portable Pliotometer lor Measuring Light
Distribution
Mine Equipment. Electrical, of tlie C. & C. Shaft
at Virginia City, Nev.
By Leon M. Hall. Illusti-iited
117,
Mines. English Coal. Electrical Apparatus in.
Illustrafrd
Mineral Products of the T'nlted States
Mining Locomotives, Electric
Minneapolis and St. Paul, New Power Plant of Twin
City Rapid Transit Company in.
Illustrated....
288. 280.
Minwe.gen, John.
Portrait
at.

.

169
325
407
21

118
201
123
172
200
271

Miscellaneous

Notes
15.
31, 48, 49, 64. S3. 00. 114. 130, 147, 163, 184, 203,

210, 285, 303, 321. 339, 356. 375. 412. 436. 472, 473
Missouri, Important Telephone Deal In
157
Mock, J. C.
(Signal Circuits)
369, 370
Molecular Attraction and the Electron Theory. (Editorial

462

)

Montreal. Long-distance Transmission for
Montreal, Steam-turbine Plant for
Moore. E. W.
I'ortrait
Morgan-Yerkes Railwav Contest in London

421
74
225

55. 95. 160, 327, 443
Morgeustern, G. H.. on Pay-station Service
351
Motor Equipment of a New Buffalo Grain Elevator.
Illustrated
07.
6S
Motor Equipment, Street-railway. Selection of. Bv
Fred A. Jones.
(Southwestern Gas, Electric and
Street Railway Association)
45
Motor. Small Alternating-current, Development of a.
By II. I. Finch. Illustrated. (Chicago Electrical
Association)
.^42, 343
Motor. Synchronous, Distribution System of Steinmetz.
Illustrated
326. 327
Motor, Wagner Single-phase, Upheld in Patent Suit. 280
Motor Work. Variable-soeed. Three-wire System for.

By

N.

W.

Storer.
Illustrated.
V^''ith discussion.
Institute of Electrical Engineers)
381, 432,
Ceco.
Illustrated
262. 263,
133-cycIe Single-phase. Use of. on 60 Cycles.
Electric, Individual. The Operation of" MaShops by. By R. T. E. Loxier. Illustrated.
discussion.
(American Institute of ElecEngineers)
380, 381. 432,
Independent Belted, in Chicago Printing
Illustrated
269,

(American
Motors,
Motors.
Motors,
chine

With
trical

Motors,
Plant.

.

.

433
264
346

433
270

Motors, Induction, in a Chicago Iron-working Establishment.
Illustrated
359, 360
Motors. Induction, Steinmetz Starting Device for.
Illustrated
421
Motors. Induction, in a Wood-working Establish-

ment

409

Motors for Machine Tools. Continuous-current.
By
F. O. Blackwell.
With discussion. (American Institute of Electrical

Engineers) ... .405, 406, 432. 433
282
74

Motorman, The
Motormen and Conductors, Rules for
Mountain Electric Railwav at the Cape.

Illustrated.
346, 347

Mountain

Locomotive, Electric.
Illustrated
Multiple-unit Voltage Speed Control for Trunk-line
Service.
By H. Ward Leonard. Illustrated. With
discussion.
(American Institute of Electrical Engineers)

54

432, 433

405,

Multiplex Telegraphy, Pupin Awarded Priority in..
Municipal Electrical Association of England.
(Paper)

89

125, 126

Municipal Ownership in Chicago, Aldermanic Argu-

ment

for

451, 470

450,

Municipal Ownership in Newton, Iowa
Municipal-ownership Agitation in Chicago.

240
(Ed-

444
Municipal-ownership Agitation, How to Oppose
318
Municipal-ownership Challenge, That
216
Municipal Street Railwav in Canada
433
Municipal Telephone Control in England. .. 256. 384, 408
Municipal Telephone Experiment at Tunbridge Wells^
384, 408
Municipal Trading in America. By Robert P. I'orter 61
Muslcegon. Grand Haven and Grand Rapids Railway.
Illustrated
460, 461
itorial)

National A.ssociation of Stationary Engineers.
veutiou in Boston, September 2-5. 1902)
National Bureau of Standards
National Electrical Contractors' Association.
vention at Philadelphia, .Tuly 16, 1002)
National Electric Light Association

(Con-'

.177
420
(Con-

52

210, 216, 308. 425
Natural Food Company's Plant, TTnusual Features of
the.
By Fl-ank C. Perkins. Hiustrated
55
54,
9.

Natural

70,

Gas

Navies. Modern,

241

Submarine Boats

Navy and Army Maneuvers

in

349, 365
I55, 194, 195

Navy. Electrical Appliances in the
440
Naval Tests of Space Telegraphy
105, 363, 441
Nebraska Independent Telephone Association.
(Annual Convention in Lincoln, December ]9 and 20,
1902)
4G6
New Britain. Conn., Stringent Wiring Regulations
in. Modified
1 on
Newcastle, England. Suburban Steam Lines in. Electrical Operation for
161
New England News. (Correspondence)
13, 28. 29, 46. 62. 80, 97, 112,
128, 144, 1.82, 201. 217, 264. 265. 282, 300, 319
336, 353, 354, 372. 373. 390, 409. 410, 4-34. 453, 470
Nernst Lamp Installation in Chicago, First Commercial
245
Nernst Laiu[is T'sod for Decorative Street Lighting.
01
Nelhfi-lands. Im andcscent-lamp Trade in the
193
Nevada, Kl.'ci rical Rhetoric in
409
Newman's TeIei>honc Attachment. Illustrated
332
New (^>rleans, "Jim Crow" Street-car Law in. (Ed-

itorial)

News Service by Space Telegraphy. Parisian ...
New South Wales. Electrical Associalion of

34.S
.90, 311

2

Newton. Iowa. Municipal r)wnerKliii» in
240
New York Edison Company. Waterside Station of
Illustrated
the.
400, 401
New York Electrical Society.
(Meetings and papers)
312, 468
New York Notes. (Correspondence)
127,
282,

13, 28, 45, ^6. 62. 80, 97, 112,
128. 144. 161, 182. 201, 217, 241, 242, 264,
300, 319, 336, 353, 372, 390, 409, 434, 453, 470

"

,

WESTERN ELECTRICIAN
New yoi-Iv-Philadelphia Electric BaUway
New York Itapid Transit Subway System, Power

307

in

tions

(Annual
Street Bailway Association.
Meeting in Caldwell, N. Y., September 9-11, 1B02). 194

New York

New
New

The Pennsylvania Railroad

York,

With

in.

253

13y W. P. Wells.
Stations, Five.
(Association of Edison Illuminating
400,
Companies)
New York Traction Systems Inspected by Chicago

Illustrated.

New
New

S

"4,

Aldermen

Zealand. Telegraphy and Telephony in
Zealand, Single-phase Power Transmission

(

90
125

in.

152, 153
Illustrated
w/jTiagara Falls as a Center ol Interest to Electri154
(Editorial)
clans.
yj5iagara Palls, Canadian Power Deyelopment at. By
382, 383
Orrin E. Dunlap. Illustrated
46, 410
(Correspondence)
Niagara Falls.
•

•

^

^

Niagara

Compounds

of Nitrogen

Manufacture

Palls,

232,

Illustrated

at.

149, 150, 151,
\
Pails, Remarkable Blasting Accident at. ..
Palls. Rival Canadian Power Companies at.

.

Niagara
Niagara
Niagara Power Developments. Magnitude of
Niagara Power Plant, Canadian. Progress on

.

383
331
20
329

Niagara
252, 253
Northern g'alilornia Power Company's Project. 194, 409
Northeastern Iowa Independent Telephone Associa430
tion
2o0, 312
North Jersey Traction Deal
(Correspondence)
Northwestern Notations.

Manufacture

Compounds,

at

of,

Illustrated

Falls.

.

-

14, 29, 47, 63,
si, 98, lis. 129, 145, 161, 162, 183, 202, 21S, 242,
284, 301, 320, 337, 355, 373, 374, 411, 433, 454,

(Correspond-

Northwest, Telephone News from the.
ence)

26, 40,

9.

58. 7G. 93, 108, 124, 140, 157, 178, 196, 213, 237,
250, 27S, 297. 315, 332. 350, 368, 388, 406, 431, 449, 466
325, 347
Scotia, Marconi in

Nova

October, 1902. Electrical Exports for
O'Connell's Receiving Device for Wireless-signal SysIllustrated
tems.
O'Neil. Admiral, on Submarine Boats
Oerlikon Company's Single-phase Railway

397
119

Experiin

255. 292, 293. 294, 205, 318
102
(Editorial)
Olrio, Franchise Question In.
With map.
Ohio. Interurban Electric Railways in.
.

228,

.

Ohio,

220,

230,

(Correspondence)

News from.

29, 46. 47,

13. 14,

62. 63, 80, 81, 07, 9S,

112, 113, 182, 183, 201, 217, 242, 265, 283, 300,
301. 319, 337, 354, 373, 391, 410, 434, 435, 453,
(Correspondence!
Ohio Telephone Notes.
9, 40, 58, 76, 93, 108, 178, 196, 250, 278.
297. 315. 332, 333, 361, 368, 388, 406, 431, 449, 466
Ohio and Surrounding States, Growth of Indeoendent

124
328

Telephone Companies in
(Editorial)
Ohm-sifter Needed, An.
Oil as Fuel. Government Report on

421

276
Pump. Sterrett. Illustrated
(Reunion in Salt Lake City,
Old Time Telegraphers.
152, 1S8
September 10-12, 1902)
389
Oral Agreement in Relation to Patent Ownership.
79
Orling-Armstrong System of Wireless Telegraphy..
334
Osmium Lamp. i\Iore About the
Oudin's "Standard Polyphase Apparatus and Sys71
(Book Table)
tems."
Overhead Trolley in Paris
Overhead Wires, Automatic Circuit-iuterrupter on.
442
Illustrated
32.5
Overhead Wiring in Chicago
292
(Editorial)
Ozone, Recent Uses ol.
Oil

.

.

311

(ConvenPennsylvania Street Railway Association.
tion at York, Pa., September 10, 1902)
194
I'ensions lor Street railway Employes.
(.\merican
259
Street Railway Association)
Penn Yan, N. Y., Large Electric Furnaces Near. By
William Hoskins
Illustrated
287, 288

Frank C. (Alternating-current Railway Systems.
Illustrated)
208, 209, 232. 233
Perkins, Frank C.
(Diisseldorl Industrial and
IS
17,
1'rades Exposition.
tUustrated)
Perkins, Frank C.
(Electrical Equipment in Belgian
101.102, 103
Blast Furnaces.
Illustrated)
Perkins. Frank C.
(Three-phase Pumping InstallaIllustrated)
tion at Dortmund, Germany.
305. 306, 307
Perkins. Frank C.
(Unusual Features of the Nat53
Illustrated) ....54,
ural Food Company's Plant.
Perrine, P. A. C.
(Success in Long-distance Power
70
78.
Transmission)
Perrine on the Transposition of Alternating-current
107
Lines
309
Personal-injury Claims, X-ray in
(Notes)

145, 146, 162, 184, 202, 218, 242, 243, 266, 284,
302, 320, 338, 355, 374, 392, 411, 412, 435, 454, 472
21
Peters, A. E.
Portrait
IllusPetrol or Alcohol Engine, Dynamo Set witli.
441
trated

Peruvian Development

Phelps Company's Hylo

Lamp with Pendant

Switch.

407
421
Pherophon, The. Illustrated
126
Philadelphia-New York Electric Railway
Philippine Islands, Signal Corps Operations in.... 366
Photograplilc Detector, tor Passenger Cars, Auto327
Illustrated
matic.
-Photometer, A Portable, lor Measuring Light DisIllustrated

tribution

.

21

,

Photometer, An Integrating, for Glow Lamps and
By Charles P. MatSources of Like Intensity.
thews.
Illustrated.
(American Institute cl Electrical Engineers)
Physical Theory, Revision of. By Henry S. Carhart.
(Central Association ol Physics 'Teachers)
.,445, 446, 447
Illustrated. 169
Wireless-telegraph Apparatus.
195
Plckard's Experiments in Space Telephony
Pictures, Reproducing at a Distance, Palmer Process

Pickard

Illustrated
of.
Pike's Peak Power Company's Transmission System.
Illustrated
Illustrated....
Pile Driver, Electrically Operated.
Pino's Submarine Inventions
Pipe Covering, Steam, and Its Relation to Station
(AssoEconomy. By H. G. Stott. Illustrated.
.385,
ciation ol Edison Illuminating Companies)
Pittsburg. Bell Rates in. Competition Forces Reductions in
308,
I'ittsburg. Institute Meetings in
Pittsfield Accident, Responsibility for
Pitt River, in California, Great Project for Power Development on the
Poles, Use ol Juniper lor
Ulus
Polyphase Induction Regulator, Steinmetz.
trated
Portland, Ore., Electrical Develoiiment at
America)
(Municipal Trading
Porter, Robert P.
Postal Telegraph-cable Company, Affairs ol the....
1, 82, 104, 112, IGO.
Postal
Telegraph
Company's Arrangement with
Marconi
82. 101.
IllusPotential-changer, Thomson Direct-current.
trated

.

m

Potter Alternating-current

Railway System.

Electric,

Permanency

of.

Power.
Pacific Cable. British. .73, 153, 329. 349. 364, 360, 379
329, 379
Pacific Cable, British. Completion ol the
Pacific Cable, United States
20, 55. 107, 216. 366, 379, 402, 447
Pacific
Coast Electric Transmission Association.
.

141

(Paper)

On

Pacific Slope.

(Correspondence)
the.
14, 30, 47, 81, 113,

129,

130,

184. 218, 265, 266. 301, 337, 374, 411, 454
347
Space Telegraphy on the
Pacific States Telephone Company's Extensions.... 431
(Signals lor Urban and InterPalmer, G. W., Jr.
urban Railways)
Palmer Process of Reproducing Pictures at a Dis363
Illustrated
tance.
442
Paper Gear Wheels
Paper Manufacture of Incandescent-larap Filaments
145.

183,

I'aciflc.

.

.

.

".

from

I'arallcling of Alternators, Requirements lor the. By
Henry E. Longwell. (Engine Builders' Association
11,
12
of the United States)
318
Parcel Delivery in England, Electric
I'aris,

Lighting

System

for,

American

Capitalists

Plan

467

:

Metropolitan Railway System of.
By A.
439,
Dc Courcy. Illustrated
Paris Metropolitan Underground Railway. .2."»7, 439,
Paris, Overhead Trolley in
Parisian News Service by Space Telegraphy. .. .00,
(Railroad Car Braking. Illustrated)
Parke, K. A.
Paris,

.

440
440
272
311

.

464, 465
Parkei',

George W.

Delivery.

(Electric Express
Illustrated)

Parker, George W.
I'arr's

"Electrical

and Package
273
273

Portrait

Engineering

Testing."

(Book

Party-llno

System,

A New

for.

Illus-

Selective

Patent Commissioner Allen. Report ol
Patents. Electrical. Granted by the United States,
A Survey ol. By Story B. Ladd. (Census Bul-

39S
76
279

181. 182. 198, 214, 21.5

letin)

Patent Ownership. Oi'al Agreement in Relation to.
Patent Record, Electrical, Illustrated

.

380

I'ay-statlon

Power Plant
Service

Eichhorn.

Illus70. 88,

09,
Circuits, Remark-

lor

151

440

89

330, 331

60
*

82, 99, 114,

Association)

;

Three-phase, at Dortmund,
Illustrated.
Germany. By Prank C. Perkins.
,...305, 300, 307
Pupin Awarded Priority in Multiplex Telegraphy.. 80
Pupln's Asymmetrical-current Device for Telegraph
Installation,

78
351

'.

ClrcullH.

Illustrated

Pyrometer, Use ol Incandescent

Lamp

36

Illustrated

208, 209, 232, 233, 250, 251
System, Potter Alternating-curi-ent.
Illus-

Railway
trated

344

Randolph Street Rotary Sub-station

in Chicago.

Il-

lustrated

377, 378, 379, 384
Raney, H. C, Address ol, as President ol the Interstate Independent Telephone Association
422, 423

Kaney, H. C. Portrait
395
Rapid Railway System of Detroit and Port Huron.
Illustrated

226,

;

Rapid Transit Subway System in New York, Power
House and Cars of. Illustrated
176, 400,
Rates (Space-telegraph) Low but Not Available.
Rates, The Sliding Scale ol, lor the Telephone Company.
By Henry S. Herr. (Interstate Independent Telephone Association)
Raymer, Walter J.
Portrait
Receiver, Fessenden Electromagnetic.
Illustrated..
Receiving Device lor Wireless-signal Systems. Illus.

.

401
216
448
271
420
397

tratetl

System, Steinmetz Improved.

Rectifier

Illustrated.
104, 103
lor Electric Driv-

Illustrated

452

forts

326
100
284
60
2.34

447
467
72
235
158
430
409
442

Formed
Rockford,

Rival

State

Telephone

Associations

at

Home

Telephone System. Illustrated. .396, 397
Railways
440
the.
(Correspondence)
29,

Electric

III.,

Among

30, 81, 120, 145, 183, 2S4, 301, 320, 33T, 355, 411,
.Miiuntain Region, Telephone News from the.

Rocky

333
307

'.irrcs|.,.iHlence)

Rolling

Rome

ilills,

Electric

Compressed-air

Power
Cars

in

May Be Abandoned

in

Payor of Electricity
Rooney-Westbury

Electric

Lamp

234

Company.

Por-

333

Roosevelt. President, Accident to
.174, 210,
Roosevelt's Message, President.
(Editorial)
402

Walter.
Portrait
Distribution
Rotary-converter
Ross,

Illustrated

344,

as a

in

Steinmetz.
290,

Chicago, Randolph Street.

lustrated
377, 378,
Rouen, Electric Fire Pump in. Illustrated
Rowland. The Late Professor
(Paper)
Royal Institution of London.
24,

25,

35,

Il-

379, 3,84

363
44

36,

59,

(Paper)
Royal Society ol London.
(The Speaking Arc and Wireless
Ruhmer. Ernst.
Illustrated)
Telephony.
Ruhmer's Improvement in the Speaking Arc. Illus-

60
87

398, 399

trated

Ruhmer Wireless Telephony, Experiments with
itules for Motormen and Conductors

124
74
20
Rural Mail Carrier, Automatic
Russia. Electrotechnical Industry in. By Thomas E.
150
(United States Consular Report)
Heenan.
233
Russia, Germany's Electrical Trade with
(Developments in ElectrometRuthenberg, Marcus.
370,
allurgy of Iron and Steel)

I., House Burned by Remarkable Acci264
dent
407
Joseph River Power Development
Lawrence Power Company's Plant at Massena,
17, 22,
53
N. y
182
St. Louis, Elevated Roads Proposed in
St. Louis, Universal Exposition ol. in 1904. Extent
ol the.
By W. E. Goldsborough. Illustrated.... 382
By
St. Louis World's Fair, Electrochemistry at the.
(American Electrochemical
W. E. Goldsborough.
213, 214
Society)
IllusSt. Louis World's Fair, Preparations for the.

Sabin's John

St.
St.

trated
3S. 42. Ill, 141, 174. 102. 195, 209, 211, 213, 214,

259, 272, 290, 346. 382, 399, 419, 425, 420, 440. 444, 408

Paul and Minneapolis, New
City Rapid Transit Company

St.

Power Plant
In.

...'

ol

Illustrated
288.

Twin
280,290

Petersburg, Large Exchange in, American Plant
350, 466
lor
433
St. Thomas (Ont.) Municipal Street Railway
St.

351
.Salt Lake City. Telephone Improvements in
211
Salt Lake, Suburban Electric Road at
12
Pan Diego, Improvements in
San Francisco, American Pacific Cable Landed at.. 447
San Francisco. Geary Street-railway Proposition in.
2, 397
San Francisco Hotel, Electric Equipment ol a.... 443
J

.Sun

Quad, Queer Quirks ol the. By Henry Burns Goer. 372
(Editorial)
......
90
Quarantine, Kough-aud-Rcady.

System,
:

Rotary .Sub-station

93
Chicago Reduced.
Public Telephone Rate
363
Pump. Electric Fire, in Rouen. Illustrated
Pumping for Stock Wells, Proposed Electric. By
(Pacific Coast Electric TransmisA. J. Bowie, Jr.
sion

Perkins.

Rorty and BuUard's Automatic Telephone Patents.. 236

in

Pumping

sociation )

Railway Switchboard, A Recent British. Illustrated.
Railway Systems, Alternating-current. By Prank C.

traits

130,
147, 102, 163, 184, 203, 219, 243, 266, 285. 302,
303, 321, 338, 339, 356, 374, 392, 412, 436, 455. 472
254. 444
(Editorial)
Public Ownership.
64,

245

Rood's Measurements ol Resistances

348

30, 31, 48.

(Sydney, Australia)

tor

((

168

272

Railway Signaling Club.
(Paper)
369, 370
Railways. Magnetic Wheel for. Illustrated
Railway Trials, Berlln-Zossen High-speed
106,
Railways, Urban and Interurban, Signals foi".
By
G. W. Palmer, Jr.
(American Street Railway As-

Rockies.

416

42

408
367
308

Railway Power House, Largest, South of the Equa-

Rockford

11

290
158
237

415, 410

Illustrated

340

Proposed Developments of the Institute. By Charles
(American Institute ol Electrical EnP. Scott.
gineers )
Prussia, Novel Use of the Electric Arc in
(Notes)
Publications.

.

469
153

61

ICngineers.

Electrical

Swiss.

.

Rochester,

320
43

."

Etiquette

.

142

194
264

Power-transmission and Telephone
264
able Accident Involving
Power Transmission. Electric, in the Far West. By
(Association of Edison IlluminatGeo. H. Lukes.
109, 200
ing Companies)
Power Transmission in the Hudson River 'Valley... 70
Power Transmission in New Zealand, Single-phase.
152. 153
Illustrated
Power Transmission, Long-distance, Success in. By
79
(Society of Arts)
78.
P. A. C. Perrine.
15, 48,
Power Transmission. (Notes)
64, 82. 146, 184, 243, 285, 302. 320, 321, 338, 356, 472
Power Transmission, Possible, from the "Soo" to
290
Detroit
Power Transmission System of the Pike's Peak Com71
pany.
Illustrated
Power Transmission, Wireless, Wanted for St. Louis
38, 42, 111, 141
E.xpositlon
312
(Electric Elevators)
Pratt, Charles R.
Preece. Sir William, on "The Science of Business."
424
(Editorial)
"Primary Batteries."
By W. R. Cooper. (Book
21
Table)
Printing Plant, Chicago, Independent Belted Motors
Illustrated
269, 270
in.
Private Power, Central station Supply and. Relative
160
Economy of. By M. B. R
Professional
(Editorial)

133, 134, 135

Illustrated

ol.

194

123
386
288

.

16, 31, 32, 40, 50. 05,
)16, 131, 132, 148, 163,
104, 185, 186, 204. 219, 220, 244, 267, 2(i8, 286,
::ii3, 3114. 321, 322, 339, 340, 350, .357, 358, 375,
376. 393, 394, 413, 414, 437, 438, 455. 450. 473, 474
(Editorial).,. 254
Patents, Electrical and Otherwise.
Patent Suit. Wagner Single-phase Motor Upheld lu. 280
467
I'atentH Uphold, Weston Instrumenl

60. K3, SI, 90, 100, 1)5,

Payctte-Boisc

J.

trated

15,

Table)

Party IJncs, Selective Telephone Switch

By M.

of.

ment

',

365

The Cost

,

Railroad Elevator of Great Magnitude Proposed,
Railroad Telephone Line in Canada
liailrcad Telephone, The
Railroad Trains, Use ol the Telephone in Operating.
Illustrated.
(Association of Railway Telegraph
Superintendents)
4, 5, 6, 27, 28, 41,
Railrcad Work, Heavy, Storage Battery for
Railroad Work. Heavy, The Alternating Current lor.
Railway Combinations in Ohio and Indiana
Railway, Electric Intramural, for St. Louis World's
Pair
195, 211.
Railway, Light and Power Plant, An Interesting

ing.

Legal Con-

test over

Waves.

Regulator, Steinmetz Polyphase Induction.
Illustrated
Relative Economy of Central-station Supply and Private Power.
By M. B. R
Remarkable
Accident
Involving
High-potential
Power-transmission and Telephone Circuits
Replogle Waterwheel Governor. Illustrated
Resistance of Certain Insulators
Revision of Physical Theory. By Henry S. Carhart.
(Central Association ol Physics Teachers)
445, 446,
Ringer. New Telephone. Illustrated
Rival Telephone Conventions.
(Editorial)
Roadmasters. Electric-railway
Robinson, Elisha, The Sad Plight ol
Robinson, II. II.
(Toll Rates)
Roche's Dresser Light.
Illustrated
Rochester. Mr. Barnes of, and His Electrical Com-

197

France

Power Supply,

Electric

A New Element

Itadion,

Regulation ol Gas Engines Used
7)

420

Illus-

trated
344,
Illustrated
Potter Mercury-vapor Lamp.
I'otter, W. B.
(Comparative Acceleration Tests with
Steam Locomotive and Electric Motor Cars. Illus10,
trated)
Power Distribution Scheme lor Scotland, I-arge.
Witli map
Power and Lighting for Marshall Field & Co. Illus105. 166. 167.
trated
Power Plant No. 2 at Niagara Falls. N. Y., Progress
on.
By Orrin E. Dimlap. Illustrated. .149. 150,
I'ower Plant. St. Louis Exposition
Power Possibilities, Electric, of Mountain Streams in

Radiometrlc Receiver lor

Railroad Car Lighting.
By L. T. Canfleld. (Master Car Builders' Association)
Railroad Clearing Yards, Chicago, Electrical Equip-

.

.

179
308

ments
Ohio and Indiana. Railway Combinations in
(Convention
Ohio Electric Liglit Association.
Columbus. October 14-16. 1902)

.

14, 30, 47, 03, 81, 82, 08, 114, 130,

123, 3S2, 333

.

Nitrogen

•

.

in

Personal.

S-*;

Niagara Palls. N. T.. Pro,gress on Power Plant No. 2
By Orrin B. Dunlap. Illustrated
at.

.

.

Niagara Falls, Natural Food Company's Plant at.
Unusual Features of the. By Frank C. Perkins.
Illustrated

.

.

I'erkins,

Power

Y'o'rk

Penington, T. C.
235
Portrait
253
Pennsylvania Railroad in New York. With map.
Pennsylvania Railroad and the Telegraph Companies
1
Pennsylvania, Southeastern. Electrical Development
.'

17G, 400, 401
House and Cars ol. Illustrated
361
New York State Electrical Laboratory
New York State Independent Telephone Association. 76
New York State, Long-distance Telephone Connec-

Francisco,

Street Illumination

Illustrated. 136

in.

San Francisco, Telephone Application
San Antonio, Improvements In

in
,

29S
365

.

WESTERN ELECTRICIAN
New

Saratoga. N.
lustrated

Telephone Exchange

at,

II

(The Bremer Lamp.

II

Arc and Wireless Telephony, The.
By
Ruhmer. Illustrated.
(Communication)
53
Arc, Improvement in the.
Illustrated. 39S, 390
Arc Lamp, The Arcophone or. By G. K.
and R. .1. L. Snyder.
Illustrated.
(Engineers' Society of Western Pennsylvania)
208

Speaking
Ernst
Speaking
Speaking
Smith

5

Saubermaun, Siegmund.

21

lustrated)

Sault Ste. Marie Waterpower Development.

.

107. 200, 311, 452
61
Illustrated
"Scale Knocker" lor Boilers, A.
Scheeter Meter and Tesla Victor Patents in Litiga300, 361
tion.
Illustrated
Schneider's New Automatic Interrupter. Illustrated. 308
Scotland. Large Tower Distribution Scheme for.
.

With map

.

Insulator.
Illustrated
Portrait
Stanley, Albert I-I.
Stanley Electric Manufacturing

Momans.
386
329

(Book Table)
September. lOuii. Electrical Exports for

By
of Speed Control, A.
George W. Fov\-ler. Illustrated. With discussion.
(American Institute of Electrical Engineers)....
404, 432, 433
Seweli's "Elements of Electrical Engineering." (Hook
Series-parallel

System

386

Table)
Sharp, Clayton H.

(Checking Electrical Instruments.
Illustrated)
Shawinigan Falls, Long-distance Transmission from.
Sheep Shearina: by Electricitv
Portrait
2SS,
Short, Sidney H., Death of.
Siam, Exporters

Smith Storage Battery Company's Apparatus
Smoke-preventing Device, Novel French
12,
(The Steam Turbine Its ComSniffin, Edward H.

—

mercial Aspect.

197
421
235
307

Illustrated)
248. 249, 250,

-

Steel Smelting by Electricity
Steering Gear, Day's Electrical.

295

170
346
280

3ui

Stockyards

111
204

448
308
79

13

78,

Space

Motor Work.

Illustrated)
to Station Economy.
Stradling, George F.
(Ionization of Gases)
Street Cars in Evansville, Ind., Evolution of.

7
79
73

91
.

.

ence).

Developments.

9, 26. 40, 58. 76,

77, 93. 108. 109. 124. 140,

Space

Telegraphy,

Fessenden

25, 35.

System

trated

109,

120,

121, 420

138
91

15, 48,
321, 374, 375, 412, 436
Space Telegraphy, Parisian News Service by.... 90, 311
Space Telegraphy, Progress In. By Kmile Guarlnl.
Illustrated
170. 371. 172.
Space Telegr-iphv to Hawaii Proposed.
(Editorial).
Space Telegraphy, The Effect of Daylight Upon.
By G. Marconi. (Royal Society)
Space Telegraphv. Various Testa of
39, 60,
104, 111. 121. 122, 19.5, .311. 325. 347, 363. 389, 441,
Space Telegraphy.
(See also Marconi and Wireless

64,

82,

163.

219.

Telegraphy.)
Space Telephony,

24.1.

Castelli

302,

(Solari?)

Receiver

IIlu.strated

Space Telephony, Plckard's Experiments In
Spnniah Electric-railway Project
Spans, Long Telephone

38G
360

126
154
74

421

ing.

44
22
389
127
276

111
298
468
200
1

318
408

42

137
269
384
200

272
282
351

.

33-1

Illustrated

An

Hulfish.

Interest415, 416

332

Illustrated

.Tack, A New Laboratory.
By F. C.
Illustrated.
Caldwell.
(American Association for
152
the Advancement of Science)
Switchboard, Railway, A Recent British.
Illus36
trated
Switzerland. Three-phase Electric Railway In.... 123
245
Sydney. Australia. Railway Power House in
Synchronous-motor Distribution System of Steinmetz.

Switchboard

326, 327

Illustrated

Tacoma-Seattle Interurban Electric Railway-

for.

91
] 95
60

212

trated
Taylor's Electric Furnace.
Illustrated
Technical Education.
(Editorial)
Technolexicon, The

Co.

Illustrated

Illus-

136, 317
103, 287, 288

364
335, 336

to

Use

the.

108

448
92
450
22
408
449

.

386
406
Il-

lustrated

How

264
143

167, 168
(Notes)
125, 212, 430

"Telephone Green Book."
(Book Table)
Telephone Holder. Chicago. Illustrated
Telephone Hook, Gravity (Swedish-American).

406
314

Illustrated

Operating Railroad Trains, Use oi the.
Illustrated. (Association of Railway Telegraph Suin

perintendents)

4.

5,

6,

Telephone Line, Railroad, in Canada
Telephone Manufacturers and Dealers.

27, 2S, 41,

42
158

(Notes) ....

26. 41,

58,

77,

109, 125, 158, 196, 213, 237, 257, 278, 368, 3S9, 449, 467

Telephone Men.

(Notes)

26, 41, 77,

*

140, 158, 196, 212, 257, 278, 296, 368, 406, 449, 407
Teleplione News, General.
(Notes)
8, 26, 41, 58, 77, 93, 109, 125. 140, 158,
178, 213, 237, 257, 27S, 333, 368, 389, 406, 431, 449, 467
Telephone Operator, A Woman, in Texas
77
Telephone Patents, Bell Company's Automatic
236

Telephone-patent Suits, Recent
Telephone Patents, New.
Illustrated
92,

Telephone
Telephone
Telephone
Telephone
Telephone

40

108, 236, 296, 332, 466

Profits in Indiana
in Chicago, Public,
Rates.
(Editorial)

Rate

76
93
56
406
467

Reduced

Reporting, Long-distance
Ringer, New.
Illustrated
Situation, The Church, at

Washington,
Ind
77
Telephone Spans, Long
212
Telephone Switch for Party Lines, Selective. Illus398
trated
Telephone
System,
Strowger
Automatic.
Illustrated
156, 157
'J'elephone System, The
58
Telephone, The Railroad
237
Telephone Toll-line Valuations, Indiana
178
Telephone, Traction or Mine.
(American Electric
Illustrated
Telephone Company).
315
Telephone Transmitter for the Deaf, Hutchinson.
Illustrated
296
Telephone
Transmitters,
Disinfection
of.
(Editorial)
292
Telephone Tunnels in Chicago, Progress on the.
Illustrated
205, 206, 207, 210, 315, 458, 459
Telephones and Electric Lights for Divers' Operations
211
Telephones, Central-energy, for Mines and Interurban Railways (Stromberg-Carlson).
Illustrated.. 407
Telephones, Central Telephone and Electric Company's Intercommunicating.
Illustrated
297, 298
Telephony, Independent, Needed Improvements in.
By L. W. Stanton. (Independent Telephone Association of the United States)
8
Telephony, Long-distance, Improvements in.
Illustrated
92
Telluride Power Transmission Company Engaged in
Important Litigation
365
Tesla Motor Patents in Litigation.
Illustrated.
360, 361
Testing the Magnetic Qualities of Materials in Bulk.
'telephone

443

Project

Swiss Light, Railway and Power Plant.
cuits,

Illus-

Space Telegraphy in Warfare.
(Edltorlalj
Space Telegraphy, Ix»rd Kelvin's Opinion of
Space Telegraphy.
(Notes)

11

Switchboard Apparatus for Telephone-exchange Cir-

36. 59,

of.

way

the.
By Henry S. Herr. (Interstate Independent Telephone Association)
Telephone Competition Advantageous
Telephone Competition.
By F. S. Dickson
Telephone Contracts.
(Editorial)
Telephone Control, Municipal, in England.256, 384,
Telephone, Ducretet Loud-speaking.
Illustrated....
Telephone Exchange, Private, for Marshall Field

Telephone

;

.

Telephone Company, The

Telephone,

334

.

(Correspond-

178,-213, 256. 297, 3.33. 350. 351. .368, 388. 431. 440. 407
Southwestern Gas, Electric and Street Railway As(Paper)
sociation.
45
Space- telegraph Inventors. Troubles of.
(Editorial).
90
Space- telegraph Patents. Stone
468
Space-telegraph Rates Low but Not Available
216
Space-telegraph Station at Cape Breton, Marconi. Illustrated
67, 104. 441
Space Telegraphy. Automatic Selective System for.
Illustrated
123
Space-telegraphy Congress at Berlin
234. 311
Space Telegraphy. Electric, The Progress of.
By
G. Marconi.
Illustrated.
(Roya! Institution)...
24.

37
317

:

35(»

Telephone

421

407
Stromberg-Carlson Farewell Party
298
Stromberg-Carlson Flook-switch.
Illustrated
449
Stiomberg-Carlson Telephone Ringer. Illustrated.
467
Strowger Automatic Telephone Svstem.
Illustrated
150, 157
Sturtevant Company, B. F., at Hyde Park, Mass.,
317
New Works of the. Illustrated
Submarine Boats, Admiral O'Neii on
119
Submarine Boats.
(Editorial)
328
Submarine Cables, Legal Status of the. (Editorial) 210
Submarine Cables, The World's
158, 241
425
Submarine Inventions, Pino's New
Submarine Boats in Modern Navies
349, 365
Susrjuebanna River Power Plants, Proposed
52,
311, 386
Swedish-American Gravity Telephone Hook.
Illustrated
406
Swedish Government Considering Big Electric-rail-

1 3. 28. 46, 62. 80.
128. 144. 145, 182, 201. 217. 242. 264. 301.
311), 336. 337. 354. 372, .390. 391. 410. 434, 453, 470. 471
(Annual
Southern Indiana Telephone Association.
meeting in Louisville, October 28 and 29, 1002)

97.

G4,

375, 412

338,

.

&

Illus-

Illustrated...
136,
(ConStreet Railwav Accountants' Association.
vention in Detroit, October S-10, 1902)
260,
(Editorial)
Street Railways, Frontage Consents for.
Street-railway Master Mechanics to Organize....
Street-railway Motor Equipment, Selection of.
By
Fred A. Jones.
(Southwestern Gas, Electric and
Street Railway Association)
Street-railway Problem in Chicago, The.
By Frank
Bennett.
Portraits
270, 271,
I.
(American Street Railway
Street-railway Standards.
Association)
281,
Street-railway Wage Questions in Chicago, Arbitration of
79, 158, 169. 174, 216,
Stromberg-Carlson
Central-energy
Telephones for
Mines and Interurban Railways. Illustrated

303,

Telephone Extensions and Improvements.

385,

trated
Street Illumination in San Francisco.

(Editorial)
138
215
Western Union to Make.
South Side Elevated. Proposed Extensions of....Gl, 301
212
South Side Telephone Exchanges in Chicago, New.
(Annual
Southeastern Iowa Telephone Association.
meeting in Oskaloosa, October 14 and 15, 1902)..
Southern D(;veIopmcnts.
(Correspondence)

Soatbem

346

3S1, 432, 433

Illustrated)

Electric, Traveler's (Simplex).
Illustrated. .
Stott, H. G.
(Steam Pipe (I!overing and Its Relation

Telephony.

Illustratecl
Soporific, Electricity as a.
South, Extensions in the.

Illustrated.

Stove,

(Notes)
Societies and Schools.
15, 48,
64. 99, 114. 147, 184, 203. 243. 321, 338, 374, 412. 472
Society for the Promotion of Engineering Education.
(Annual Meeting in Pittsburg, June 27 and 28,

for

282

404, 405, 432, 433
Storage-battery Trade Aboard
300
Storage Battery Without Jars. A
390
Storer. N. W.
(Three-wire System for Variable-speed

208
390

260, 274, 279

1902)

Wiring

Stone Space-telegraph Patents
Storage Batteries, Durability Tests of
Storage-battery and Booster Equipment of the ChiIllustrated
cago City Railway.
Storage-battery, Edison
36, 159,
Storage Battery for Heavy Railroad Work
Storage Battery, The, as a Factor in Speed Control.
By H. B. Coho. Illustrated. With discussion.
(American Institute of Electrical Engineers)

285,

371

79

Stoker, Peerless Automatic Smokeless.

367

219,

467

443
Stieringer's Work, Luther
160
Stocks, Electric, Said to be a Good Purchase
Stock Welts, Proposed Electric Pumping for. By
(Pacific Coast Electric TransmisA. J. Bowie, Jr.
141
sion Association)

234

15, 4S,

203,

77, 125, 212, 314, 388,
Sliding Scale of Rates for

Illustrated

IllusSteinmetz, Charles P., Recent Inventions of.
104, 105, 200, 291, 326, 327, 349, 362,
trated
Steinmetz, Charles P.
(The Ideal Electrical Engineering Course)
Steinmetz Receives an Honorary Degree
Sterling Electric Company, Cook Against
Sterling Spiral-rtlanieut Ijcmp. 'Illustrated
Illustrated
Sterrett Oil Pump.

162,

17
264

469

248. 249. 250, 260. 274,
Association)
IlSleet and Ice, Third-rail Contact as Affected by.
459
lustrated

310

(Notes)
130,

99,

139
364
89

433
127
210

way

Snoquaimie Falls Company, White River Development
329
by
(The Arcophone or Speaking Arc
Snyder, R. A. L.
208
Lamp. Illustrated)

Society of Arts.
(Paper)
Solari and Marconi
Solari or Castelli Receiver

.42,

Telegraph.
82,

Steam Turbines in Europe
Steam Turbine Patents, Col. .T. J. Astor Gives His,
to the World
Steam Turbine, The. By Edward II. Sniffiu. IllusWith discussion. (American Street Kailtrated.

Hints to

to.

By J. C. Mock and W. e: Foster.
Signal Circuits.
(Railway Signaling Club)
300,
Signal Corps, Work of the
195, 348. 352. 353, 3(;U, 3(j7.
(Editorial)
Signaling, Electric-railway.
Signaling System, Marine Electric, Daft and Williams'
Signals for Urban and Interurban Railways. .By
(American Street Railway AsG- W. Palmer, Jr.
sociation)
Simplex Company's Electric Stove for Travelers. Illustrated
Single-phase Electric Traction (Oerlikon Systems..
Single-phase Motors on 60 Cycles. Ltse of 133-cycle.
Single-phase Motor, Wagner, Upheld in Patent Suit
Single-phase Power Transmission in New Zealand.
152,
Illustrated
(Editorial)
Single-phase Railway Operation.
Single-phase Railway System. Arnold's ....20. 234,
Single-phase Railway, Washington, Baltimore and
Illustrated
Annapolis.
142, 143, 160, 234, 23S, 239, 240,
(Energy Loss in ComSkinner, Charles Edward.
mercial Insulating Materials When Subjected to
High-potenital Stress.
Illustrated)
96. 110,
Sleeping Cars for Electric-railway Service
Sliding Scale of Rates, The, for the Telephone Company.
By Henry S. Herr. (Interstate Independent Telephone Association)
Small Electric Furnaces. Illustrated
Smelting Steel by Electricity
(The Arcophone or Speaking Arc
Smith, G. K.
Lamp. Illustrated)

Company.

Technology School for University of Chicago....... 470
Telegraph and Telephone System, Composite. Illustrated
108
Telegraph Circuits, Pupiu's
Asymmetrical-current
Device for. Illustrated
344, 345
Telegraph Companies' Competition
l
Telegraphic Communication with Alaska
Telegraphing Around the AVorld
349,
Telegraphy, Multiplex, Pupin Awarded Priority in.
Telephone and High-potential Power-transmission
Circuits, Remarkable Accident Involving
Telpherage, Applications of.
Illustrated
Telephone and Telegraph System, Composite. Illustrated
Telephone Companies, New.
(Notes)

194
225
74, 390

IlStanley-Kelly Alternating-current System, New.
345.
lustrated
Stanton, L. W.
(Needed Improvements in Independent Telephony)
Starting Device for Induction Motors, Steinmetz. Illustrated
IllusStatic Interrupter for Migh-tension Circuits.
trated
Steamboat Connection with Interurban Road
Steam Locomotive and Electric Motor Cars, ComBy B. J. Arparative Accelerating Tests with.
(American
nold and W. B. Potter.
Illustrated.
Institute of Electrical Engineers)
10,
Steam Pipe Covering and Its Relation to Station
(AssoEconomy. By H. G. Stott. Illustrated.
ciation of Edison Illuminating Companies) ... 385,
Steam Roads, English, to Be Electrically Operated..
(Municipal
By S. E. Fedden.
Steam Turbines.
Electrical Association of England)
.125,
(Editorial)
Steam Turbines.
122,
Steam-turbine Plant for Montreal

i

E.

365

Illustrated.
(Papers and discussions before the American Institute
of Electrical Engineers)
380, 381, 404, 405, 406, 432,
Specd-rcguiating Device. White. Illustrated
(Editorial)
Speed of Electric Cars, Regulating the.
Sperry. Elmer A., Electric-railway System of.
Illustrated
Stage Lighting Effects
Standard Pole and Tie Company
"Standard Polyphase Apparatus and Systems." By
Maurice A. Oudin.
(Book Table)
Standards, Street-railway.
(American Street Rail281,
way Association)
Standard Vitrified Conduit Company's Third-rail

416

By James

.

Electric Lighting
Speed Control. Variable, Electric.

Charles F.
(The Engineer of the Twentieth
451, 452
Century)
Scott, Charles F.. on Electric Variable-speed Control.
(American Institute of Electrical Engineers).... 380
(Proposed Developments of the
Scott. Charles F.
Institute)
330, 331
IllusScribner, C. E., Telephone Signal System of.
466
trated
104
Searchlights in Mimic Warfare
212
Seattle, Poor Bell Telephone Service in
IlSeattle-Tacoma Interurban Electric Railway.
lustrated
136, 317
3G4, 442
Seeing at a Distance by Electricity
76
Selective Party-line System, A New
Selective System for Space Telegraphy, Automatic.
123
Illustrated
illusSelective Telephone Switch for Party Lines,
398
trated
Selection of Street-railway Motor Equipment.
By
Southwestern Gas, Electric and
Fred A. Jones.
45
Street Uailwav Association)
Self-contained Engine-dynamo Plants for English
444
(Editorial)
Railway Cars.
Vehicles."

.

Spectacular

Scott,

"Self-propelled

vi:

,

By C. V. Drysdale. Illustrated
190, 191
Texas.
(Correspondence)
129, 319, 354, 355, 454
Texas, Extensive Interurban System Proposed in.
299
Third-rail Contact as Affected by Sleet and Ice. Illustrated
459
.

Third-rail Insulator, Manhattan.
Illustrated
Third-rail Roads, Operation of, in Sleet Storms.
(Editorial)
Third-rail System in the Baltimore and Ohio Tunnel.
Illustrated
Thomas' Static Interrupter for High-tension Circuits.
Illustrated
Thomson Direct-current Potential-changer.
Illustrated
Thomson, Elihu, on the Metric System
Three-cent Fare, 'Cleveland May Have
87,
Three-phase Electric Railway in Switzerland
Three-phase Pumping Installation at Dortmund,
Germany. By Frank C. Perkins. Illustrated...
305, 306.
Three-wire System for Variable Speed Motor Work.
By N. W. Storer, Illustrated. With discussion.
(American Institute of Electrical Engineers)....
381, 432,

Thunderstorms, What Causes
Toledo-Cincinnati Electric Railway a Possibility....
Toll-line Connection with Chicago, Independents Seek

194
462
139
37

349
91
121
123

307

433
13
2

424, 430
Toll Lines,
trated
Toll Rates.

Signal

System

By H.

II.

for,

Scribuer's.

Illus-

466

Robinson.
(Interstate Independent Telephone Association)
Toronto, City Electrician Wanted in
Traction Brakes, Braking and. Illustrated.
(Papers
and discussion before the American Institute of
Electrical Engineers)
463, 464,
Traction, Magnetism as an Aid to
Trade News.
(Notes)
15,
31, 49, 64, 65, 83, 99, 114, 115, 130, 131, 147,
163, 184, 185, 203, 219, 243, 244, 266, 285, 303,
321, 339, 356, 375, 392, 412. 413, 436, 437, 455,
Trade Unionism Gone Mad.
(Editorial)
Trafford City, Pa., New Westinghouse Industries at.
Train Connector, Electric.
Illustrated
Train, Fast Express. Wireless Telegraphy on.. 408,
Train Lighting by Electricity.
Illustrated
53, 72, 95, 174,
Train-lighting System. Novel.
Illustrated
Tramways Congress and Exhibition in London, International
Transatlantic Space Telegraphy
389,
Transfers, Street-railway, Registration of.
(American Street Railway Association)

430
461
465
447

473
138
240
214
409
362
362
57
462

259
Transformer, Charging Extra for, When Wiring of
7
Building is by Another
Transformers, Stanley Company's, Non-infringing... 300
Transportation Building at St. Louis Exposition.... 4GS
Transposition of Alternating-current Lines
107
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Traveler's
'Crol ley-car

Illustrated..
Stove (Simplex).
Journey, Misleading Account of.
(Ed-

Electric

42
348
272
177

itorial)

Trolley, Overliead, in Paris
Trolley Wire, Aeronaut Falls on a
Trowbridge, A. (Effect of Electrolytic Condensers in
Alternating-current Circuits)
GS
Trow, Harris C.
(Place of Correspondence Schools
in Electrical Education)
316

Trusts Must Advertise
Tunbridge Wells, Municipal

351

Telephone Experiment
3S4, 408

at

Tunnel, Niagara
pacity

Falls

Power, Tested to Full Ca-

Turn-down Lamp, Economical.

380, 381, 404, 405, 406, 432,
Vaults, Government, Electrical Protection for
Venezuelan iiinl Uiiytlan Waters, Cables Cut in....
Virginia t'Uy. \ev.. C. & C. Shaft at, Electrical
Mine Equipment of the. By Leon M. Hall. Illus117,
„ trated
Vreeland, H. I-L, Address of, as President of the
American Street Railway Association
24G, 247, 258, 259.
^ reeland, II. II.
Portrait

433
442

US
118

274
235

383
21G

Illustrated

3!)
Proposed Arizona Power Plant
Twentieth Centurv. The Engineer of the. By Charles
F. Scott.
(Engineers' Club of Philadelphia) .451, 452
Twin City Rapid Transit Company. New Power Plant
of.
Illustrated
288, 289, 290
"Two-telephone Nuisance," The.
(Editorial)
138
Two Wireless-telegraph Messages Read Simultaneously.
By L. Ue Forest. (Communication) .... Ill

Tutt's,

Variable Speed Control, Electric.
Illustrated.
(Papers and discussions before the American Institute of Electrical Engineers)

Similitudes."

(Boolt

386

KJ

in Patent Suit.
280
(The Electrostatic Wattmeter in
Commercial Measurements.
Illustrated) .18, 19,
20
Ware, J. B.
Portrait
395

Walker,

280, 281

panies)

ISl,

tin)

1S2,

198,

.

123

279

Illustrated
168. 169
Units for Electrochemical Calculations.
By Alfred
H. Cowles.
(American Electrochemical Society).. 325
Universal Exposition of St. Louis in 1904, Extent
of the.
By W. E. Goldsborough. Illustrated
382
Unusual Features of the Natural Food Companv's
Plant. By Frank C. Perkins. Illustrated
55
54,
at.

Utah, Telephone Opposition Assured in

Electric Plant
of.

Interlake Regatta.

Il-

lustrated
75
Wasliington, Baltimore and Annapolis Electric Railway.
Illustrated
142, 143, 169. 234, 238, 230. 240, 367
Washington, Ind., The Church Telephone Situation at 77

Portrait

Illustrated
43, 57, 72, 75, 85, 86, 87, 107, 123, 299, 353,

388

318
442

431

Waterpower Development, Sault Ste. Marie. 107, 200, 311
Waterpower Possibilities in Arizona
39,
73
Water Supply, Purification of, by Ozone.
(Editorial)

Waterwheel Governor, New Replogle. Illustrated.'
Wattmeter, The Electrostatic, in Commercial Measurements. By Miles Walker. Illustrated.
(Amer."

Waves, Electric, A Radiometric Receiver for
Webb on the Accuracy of the Zero in a Dynamophone.
Wells, W. F.
(Five New York Power Stations.
Illustrated)

208
118

lustrated
143
University of Chicago, Light. Heat and Power at the.
Illustrated
.33, 34,
35
. 470
University of Chicago. Technology School of.
University of Illinois, Branch Meeting of the Institute at the
403
University of Michigan, New Engineering Building

Van Home, John, Death

Wemco Wins

ican Institute of Electrical Engineers) ... .18, 19,

214, 215

United States, Mineral Products of the
United States Mining and Trading Company's Automatic Smokeless Stoker.
Illustrated
United States Navy to Protect Haytian Cable.. Ill,
United States Patent Office, Report of the, for the
Year Ended June 30. 1902
United Telpherage Company, Appliances of the. Il-

Vanderbilt's, Alfred.

.

Miles.

Warren's, Mr..

Joliet.

United States, Electrical Patents Granted by the, A
Survey of.
By Story B. Ladd. (Census Bulle-

ISO
135
Wilmington's Claim to Distinction
388
Wireless Power Transmission AVanted for St. Louis
Exposition
38, 42, 111,
Wireless-signal Systems, Receiving Device for.
Illustrated
397
Wireless-telegraph Apparatus, Pickard.
Illustrated. 169
Wireless Telegraph, De Forest-Smvthe.
Illustrated.
39, 104, 111, 105, 4GS
Wireless-telegraph
Messages,
Two, Read Simultaneously.
By L. De Forest. (Communication). 111
Wireless Telegraphy, Armstrong-Orling System of.
79
Wireless Telegraphy for the Great Lakes
54
Wireless Telegraphy on Fast Express Train. .. .408, 409
Wireless Telegraphy. The Seamy Side of.
By A.
Frederick Collins
94,
95
Wireless Telegraphy.
(See also Marconi and Space
Telegraphy.)
Wireless Telephony, Ruhmer, Experiments with.... 124
Wireless Telephony. The Speaking Arc and.
By
Ernst Ruhmer.
Illustrated.
(Communication)
53
Wireless Tests Over Land, Long-distance, by Marconi
39, 122, 195, 311
Wires, Electrical, Used in Railway Signaling, Aver(Editorial)
age Life of.
348
Wiring of Building Is by Another, Charging Extra
for Transformer when
7
Wiring, Overhead, in Chicago
325
Wiring Regulations, Stringent, in New Britain,
Conn., Modified
160
Wisconsin Traction, Light, Heat and Power Company's Plant in Appleton, Wis
299
Wolcott. E. R.
(Effect of Electrolytic Condensers in
Alternating-current Circuits)
68
Woinan Telephone Operator in Texas, A
77
Woodbury, C. J. H., on the Telephone System
58
Wood-working Establishment. Induction Motors in a. 409
World's Submarine Cables, The
158
AVright Demand and Electrolytic Meters, Improve.

Wagner Single-phase Motor Upheld

Waterpower Development on Drainage Canal Below

Underground Railroad in London, Great Northern ... 86
Underground Roads, London, Power Plant for
353
Underwriters' Electrical Committee Meeting
447
Unlon-Allgemeine Combination in Germany
470
United Gas and Electric Company
95
United States. Coal Deposits of the.
By W. L.
Abbott.
(Association of Edison Illuminating Com-

320
127

-.

Mrs.,

Tyndall's "Electricity and Its
Table)

White River Development by Snorjuajmie Falls Company
White Speed-regulating Device. Illustrated
Wiley, II. W., Combats Crooke's World-starvation
Theory
179,
Wiilcox on Gas and Electric Lamp Renewals

;

Wemco, Mr. Warren's, Wins Interlake Regatta.

292
60

20
21
24

400, 401

lustrated
Werno, Charles.

Il-

75
271
Westbury.
335
Western Electrical Supply Compauy's Portable Electric Hammer.
Illustrated
108, 199
Portrait
Harry.
Portrait

(Editorial)

.

of

,

Western Electrician's Estimates of Electrical Manufactures Compared with Census Report.
(Editorial)

,

,'

Western Electrician, Annua! Fall Trade Number
the.

,

X-rav,

174

Curious

Use

of

the,

Projjoscd

for

Japan.

444
309
300

(Editorial)

X-ray in Personal-injury Claims
X-ray Work, New Development

in

1:14

Western Telephone and Telegraph Company
212
Western Union's Annual Report
275
Western Union Telegraph Company. Affairs of the.!
1, 135, 160, 194, 215, 275, 447
meats in. Illustrated
.3
Westinghouse Automatic Car Circuit-breaker. Illustrated
]26
Westinghouse
Electric-vehicle
Equipments.
Illustrated
12
Westinghouse Industries at Trafford Citv. Pa., New! 240
Weston Direct-current Instruments, New.
Illustrated
43
Weston Instrument Patents Upheld
467
White. L. G.
Qiethods of Increasing Central-station
Business and Improving Load Curves)
294

An Interview with
Yerkes-Morgan Railway Contest

443

Yerkes.

in

London
5.5,

95,

York, Pa., The Lighting Situation in

Zambesi River Power Plant, Proposed
Zero in a Dynamophone, Accuracy of the
Zinc. Production of

Zossen-Berlin

High-speed

160, 327, 443

3G2

95
24

75
Trials

lOC, 340

WESTERN ELECTRICIAN
EVERY SATURDAY.
CHICAGO, JULY

XXXI.

\"ol.

Storage-battery and Booster Equipment
of the Chicago City Railway.
downtown

Tlie

portion

electric-railway

the

of

system of the Chicago City Railway Company became so hea\-ily taxed during last year that it became necessary to raise the voltage on the feeders
This has now been accomplished
in that section.
by a booster and storage-battery plant which was
installed
in the company's cable-power plant at
Twenty-first and State Streets. The plant takes the
peak of the load in the business district and is
charged from the line at 450 to 500 volts. The
specifications of the storage battery designate that
it

the

generator panel is a 2,500-ampere
mechanically connected to the cir-

cuit-breaker on the motor panel, so that the machines
can be cut out simultaneously. This panel also contains a 2,000-ampere switch for throwing the booster
on the line, and a two-pole switch of the same capacity for connecting the battery either to the line
or generator end of the booster. A recording voltmeter is also provided.
There are three feeder panels and each is provided with an ammeter, circuit-breaker and switch.
These panels are connected to taps brought in fron:three feeder sections, and are so arranged that

from the

battery, to be charged
line

of

top

circuit-breaker,

1902.

be operated as a line

to

is

the

5,

when

the voltage

is

No.
is

built,

which the company now has under con-

sideration, rotary-converter sub-stations will be used
to distribute the direct current, and this booster
outfit will

in

some

be used as
section,

and

from

a.

m. to 3:30

a.

I

from

7

to

a.

8

new shops

are
completed at
Seventy-seventh
Street.
These
changes are being made under
the general direction of General
Manager Robert McCulloch and

more immediate supervision
of Richard M-cCulloch, assistant
general manager of the company.
the

Telegraph Companies'

m., dis-

the upper

shown

Competition.

m.,

Official

has

announcement

been made of the agreement between the Postal Telegraphcable Company and the Pennsylvania railroad, by which the

in

illustration, is located

Postal

on the second floor of the building and consists of 250 type-G39
Chloride cells, installed by the

company acquires the ex-

clusive

right to transact commercial telegraph business on
the lines belonging to the railroad system east of Pittsburg
and Erie, Pa., and to string
wires on the railroad company's
poles
and rights-of-way. The
agreement was expected to take
effect July 1st, and transfer of
offices to the Postal system will
be made as rapidly as possible
after that date.
It
is
understood that similar agreements
covering the remainder of the

Storage Battery Comhas a capacity of 1,520
amperes on a discharge of one
hour, or nearly 800 kilowatts.
Each cell has room for 51
Electric

pany.

to help out the peak
be located directly at a

to install additional generating capacity
at
Twenty-first and State Streets this fall. The
machinery will consist of two Wheelock-Corliss
engines, direct-connected to 650-kilowatt
General Electric railway generators.
These units will be placed
in the machine shop, which
is
to be vacated as soon as the

6 :30 p. m.

storage battery,

now

ning

again from 10 to 12
m., and discharged from s to

The

is

will

As a further help to take care of the increasing
load in the downtown district, the company is
plan-

at least

a.

it

sub-station.

450 and discharged on morning
and evening peaks, the voltage
to be increased at these times
as high as 500, to throw the load
on the batter}'. The plant was
placed in operation early in the
present year and has served its
purpose ver>' satisfactorily. As
a rule, the battery is charged

charged
charged

I

It

plates, so the battery's capacity
can be increased to 2,000 amperehours. Tlie maximum voltage
of the battery is 623 volts.
The booster and switchboard
for regulating the equipment are

railroad company's system will
be put in force as soon as the
existing
contracts
with
the

located on the ground floor, as
shown in the lower picture. The
former is of the Western Electric Company's make and con-

Western Union company expire.
The agreement just consummated will take away from the
Western Union system and add

of a 170-horsepower, shuntmotor, mechanically connected on the same shaft to the
sists

to the

wound

Postal

system

and the telegraph
miles of railroad

and fmportant

generator, which has a differentially wound field and is so ar-

offices

all

lines
in a

section

on 4,74s
populous
of

the

country.

This is certainly a serious
blow to the Western Union
company, and the allied Postal
Telegraph and Commercial Cable companies have been active

ranged that the current through
The motor
it may be reversed.
is fed from the line at 500 to
625 volts and has a capacity of
290 amperes. It draws its current from either or both of the
company's two electric generat-

in
other directions also. One
great stroke is the laying of
a Pacific cable, which now seems
assured, by the cable company.
ing stations located at FortyThe Postal company has within
ninth Street and Oakley Avenue
the last two years made suband Fifty-second Street and Wastantial gains in various other
bash Avenue. When it is dedirections, notably in the acquirSTORAGE-BATTERY AND BOOSTER EQUIPMENT OF THE CHICAGO CITY RAILWAY.
sired to draw particularly from
ing of branch offices in all the
principal hotels of the country.
It has also won
one of these stations, that plant's outgoing voltage
the discharge of the booster may be thrown on any
numerous condemnation suits in various states, thus
is raised above that of the other station.
one or any combination of those feeders, as the load
establishing its right to construct its lines upon
The generator end of the booster is wound for
demands. The sections mentioned supply the Clark
railroad rights-of-way.
It is said to be expending
a current of 1,333 amperes at from 75 to 175 volts,
Street, Archer Avenue and Wentworth Avenue lines.
over $1,000,000 a year in the extension of its lines
the unit revolving at 600 revolutions a minute. The
Before the battery plant was placed in operation
in all directions.
booster adds its voltage to that of the line or battery.
the voltage of the Clark Street end of the' comIt is understood that the Pennsylvania Railroad
the
battery
the
actual
amount of
In discharging
pany's system would frequently be as low as 300
Company has made an offer to purchase the existing
pole lines belonging to the Western Union
current discharged can be regulated exactly by
or 250 volts. While this has been bettered to some

booster, and by means of a special
rheostat the battery can be used to Tielp out only
the pcak.i of the load or to take care of the peaks
and also part of the regular load. Usually the bat-

means of the

is discharged on a two-hour run at about t,oo<:
amperes.
The switchboard comprises a motor panel, a generator panel and three feeder panels, all built of
white marble. The motor panel contains a 500ampere General Electric circuit-breaker, a Weston

tery

750-volt

illuminated-dial
switch,

a

voltmeter,
switch,

field

a

a

three-pole

principal

advantage of the new plant
possible to handle on the

making it
Wentworth Avenue line

cars, that could

system.

These

125 new large double-truck
not have been operated by the old
cars are each equipped with four

3S-horsepower, GE67 motors and measure 47 feet
over the bumpers. Each car weighs 48,000 pounds
when empty and will seat 52 people. The smaller
been
single-truck cars that were
replaced have
transferred to other lines of the company's extensive
system.

two-pole

switch
for throwing the motor on either the battery or line
and a controlling handle for the rheostat. At
starting

the

extent,

has been in

is

In a way this storage-battery-booster installation
of a temporary nature, in its present location.

When

the

new

alternating-current generating station

Telegraph

Company

occupying

its

territory.

The

poles are valued by the Western Union at $300 a
mile and the VvJire at $50 a mile for copper and S30
The upset figure offered by the
a mile for iron.
Pennsylvania company, it is said, is $50 a mile for
poles and $10 a mile for wire. Claim is made that
as both poles and wire are old they are of considerably less value than actual construction prices. There
is hint of litigation before the matter is finally settled.

There is some newspaper gossip of the possibility
of a consolidation of the two great telegraph companies, but the report is probably pure conjecture.
Benson, Minn., has decided in favor of municipal
ownership of the electric-light plant.
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Edison Electric Meter.
On October 23, 1900, Thomas A. Edison was
granted a patent for an electric meter in which there
motor, which drives a
is employed a constant-speed
register at a speed substantially proportional to the
current consumed. Certain improvements in the melast
ter are covered by a patent issued to Mr. Edison
week, the object of these improvements being to
simplify the construction and increase the efSciency

of a meter of this type.
Fig. I is a front elevation, partly in section, showing the operative parts of the improved meter; Fig.
(i) represents
2 is a diagram of the motor circuits,

an electric motor of any suitable type, the armature
(2) of which is mounted on a vertical shaft (3).
This shaft is stepped on a block (4) of phosphorbronze, or other hard material, which is received in
a vertically adjustable cup for holding oil, so as
the shaft.

to lubricate

The
are

and the elements carried thereby
by counterbalance
Connected to the scale beam at one

register (25)

preferably

counterbalanced

weights (34).
end by means of a knife-edge connection (35) is a
core (36) of an ampere indicator, the core being
made, preferably, of the purest Norway iron. In
order that this core may be made as light as possible, it is

preferably hollow, as indicated, and

may

July

current influences the ampere coils on either or
both the outside mains the core (36) will be attracted to the proper proportionate extent, swinging
the scale beam (19) on its pivot and causing the
friction wheel (33) to be engaged by the proper part
of the cam (18), as to give the desired rate of reg-

This movement of the scale beam (19)
under the influence of the current to be measured
can take place without resistance during that portion
istration.

of the rotation of the shaft

(14)

when

the

cam

is

Cincinnati-Toledo

Electric

igo2

5,

Railway a

Possibility.
Writing from Columbus, under date of June 28th,
Ohio correspondent of the Western Electrician
"According to an interview with H. C. Lang,
says

the

:

a

member

Mandclbaum-Pomeroy syndicate

of the

of

are contemplated for this
and next spring in the way of long-distance
great

Cleveland,

summer

things

electric-railway service.

It

was hinted

in this

cor-

respondence some time ago that there was possibly
a plan on foot to connect Cincinnati and Toledo

withdrawn from engagement with the friction wheel.
At this time the ampere indicator will be free to
adjust itself to the current to be measured .absolutely independent of any friction other than the
negligible friction imposed by the knife-edge pivots

by means of the Cincinnati, Dayton and Toledo
Traction Company's lines and the Western Ohio
Traction Company's system, and now, according to

(20).

ern

At each rotation of the shaft (14), therefore, the
cam (18) will engage the friction wheel (33) to
move the same in a smaller or larger arc, according
to the current to be

measured, and

in this

engage-

cam and

the friction wheel the
latter will be slightly elevated to lift the free end
of the shaft (30) from the adjusting screw (32),
the shaft falling back upon such adjusting screw

ment between

cam has ceased

the

after

the

to

engage the

friction

thus regulating the adjusting screw (32)
so that the lower edge of the friction wheel vfill be
slightly below the plane of the cam (18), whereby
the latter will slightly elevate the friction wheel at
each engagement therewith, Mr. Edison does away
with the necessity of securing a constant and deli-

wheel.

By

cam and
same time prevents the

wheel

cate adjustment between the

friction

and

possibility

at

the

of

The Southextend from Cincinnati to Dayton.
From the latter city to Piqua, the Clegg-Winters
people own the line, and from Piqua to Findlay, a
distance of 80 miles, the Western Ohio Traction

this interview, this report is confirmed.

Ohio

Company

lines

controls a road, the part from Wapakoin operation.
From Findlay to

neta being already

Toledo the Toledo, Bowling Green and Southern
Company operates a line. Hence, the only building
now required is between Piqua and Wapakoneta.
According to Mr. Lang, all the roads mentioned will
be used, and an electric express will be put on to
make the distance between Cincinnati and Toledo
in eight hours.
Sleeping cars, buffet and parlor
cars will be put on, and a freight business will also
be done. It is said that the Western Ohio company
will have its line in operation within 60 days, and
that the entire line will be running late this fall or

The Mandelbaum-Pomeroy

early next spring.

now

syn-

140 miles of this line, which
will be 204 miles long.
The Western Ohio Traction
Company, at a meeting of the stockholders a few
dicate

controls

days ago,

made arrangements

worth of

securities,

and

this

to dispose of $500,000

money

used

will be

in

completing the system."

Death of Edward H. Jenkins.
Edward H. Jenkins of San Antonio, Texas,

the

Southwestern

and

president

of

the

Gas, Electric
and of the San

Street Railway Association
Antonio Gas and Electric Company and the San Antonio Traction Company, died recently.
Mr. Jenk-

was prominent and energetic

in promoting the
of the Southwestern Association. H. A.
Evans, secretary of the association, says of him
"He was recognized as possessed of exceptional

ins

interests

talent, and
was thoroughly conversant
with all minor details of the trade. His wide acquaintance throughout the country has greatly extended his beneficent influence, for he held to a
marked degree the confidence of those he became
associated with.
His thoughtful consideration of
the necessities of the employes of the companies un-

executive

Fig.

I.

Elevation and Partial Section of Improved Meter.

FiR.

2.

Diagram

of

Motor Circuits.

EDISON ELECTRIC METER.
be provided at its ends with plugs (37). At the
opposite end of the scale beam is an adjusting weight
(38), which sufficiently counteracts the weight of
the core (36) as will permit the latter to be moved
extents proportional to the current consumed
the coils are energized by such current. The
ampere-indicator coils are wound, preferably, on a
copper tube (39), which is suitably carried by a

to

when

secured to the plate (8). The meter
intended specifically for use on a threewire system, in which case each of the outside wires (see Fig. 2) is in series with one set
of solenoid coils, which are wound on the tube
Preferably with the three-wire meter, these
(39).

support (40),
illustrated

is

arranged in the four sets (41), (42), (43)
and (44), as shown in Fig. i, each set being formed
of a single layer of comparatively coarse insulated
wire helically wound in position. The outside coil
(41) is connected with the inside coil (44). as
shown, and the coils are arranged in series, for example, with the negative main, as shown, while the
inner coils (42) and (43) are connected together
and are arranged in series with the other main.
By this arrangement the combined magnetic effect
on the core (36) of the coils (41) and (44) is substantially equal to the combined magnetic effect

coils are

thereon of the coils (42) and (43), whereby corresponding movements of the core (36) will be produced by a corresponding current in either the positive or negative main.
NorThe operation of the meter is as follows
mally the friction wheel (33) will be almost in engagement with the narrow end of the cam (18).
When the meter is properly connected up for use
;

with the motor in multiple, the latter will commence
to operate until its .speed reaches the desired point,
whereupon such speed will be maintained constant
by the centrifugal-speed governor (10). The slight
current which traverses the motor also influences
the corrective coil (45) to overcome the magnetic inertia of the core (36), so that when any

any

lo.';t

motion due to ordinary wear of either of

the elements.

By winding the solenoid coils upon a copper tube
he dampens or makes sluggish the movements of
the core (36), (without, however, affecting the accuracy of the indicator), owing to the generation
of Foucault currents in the tube, due to variations
in the strength of the coils produced by changes in
the current to be measured. When a destructive
current traverses the circuit, as may occur in the
case of a short-circuit beyond the meter, the magnetic cut-out or cut-outs (46) will close one or both
of the shunts (48) to short-circuit the ampere coils.

der his management and his careful attention to
matters involving their comfort, welfare and happiness won for him their lasting affection."

Electrical Exports in May.
from the United States in May,
at $907,727, of which $443,345
represents electrical machinery and $464,382 electrical appliances, including telegraph and telephone
Electrical exports

were valued

1902,

instruments.

This

a decrease in the exportation

is

of electrical machinery of $46,849, as compared with
the corresponding month in igoi. Classified by
destination, the principal exports of electrical mafor May, 1902, were as follows
United
Kingdom, $260,475 British North America, $90,078
countries of Europe not elsewhere mentioned. $24,Mexico, $17,024 Central American states and
383
British Honduras, $11,271; Germany, $10,160; Brit-

chinery

Geary Street - railway Proposition
San Francisco.

in

City Engineer Grunsky of San Francisco has
completed his estimate of the cost of reconstructing
and maintaining the Geary Street railway under
municipal ownership. The project is explained as
follows
Main line, electric conduit system, 4.9
miles long from the ferry to the junction of Market
and Geary Streets, thence along the present route
to Fulton Street and Tenth Avenue; an extension
to the ocean, overhead trolley, 2.35 miles long on
C Street, from- Tenth Avenue to Great I-[ighway
extension on Nineteenth Avenue, overhead trolley,
three miles long, from C Street across Golden Gate
Park, to Ocean Avenue; crosstown line, overhead
trolley, 5.8 miles long, on Chestnut Street, from the
Presidio to a terminus at Illinois Street. The Second Street branch is not included in the present
report, it being assumed that transfer arrangements
can be made with other roads. The total cost is
estimated at $2,250,000. Eliminating the lines from
C Street to the ocean and from Nineteenth Avenue
to the Sunset District, the cost would amount to

:

;

;

;

Cuba, $2,855;
France, $2,153; Japan, $1,820; Africa, $1,742; Colom-

ish Australasia, $9,550; Brazil, $7,989;

bia,

$1,359-

:

An

estimate of the cost of operation and
the line proposed from the park
direct to the ferries, without laterals is as follows:
Operation per annum. $144,290; maintenance and
deterioration account, $33,000; interest, $29,750; to-

$1,836,000.

maintenance of

tal,

$207,040.

Electrical
The

New

Association of
Wales.

New South

1902 session of the Electrical Association of
at Vickery's Chambers,

South Wales was held

Sydney, in the early part of April. Officers for the
President, J.
ensuing year were elected as follows
R. Bainton; vice-presidents, J. H. D. Brearley and
J. R. W. Gardan; counsel, A. C. F. Webb, O. W.
Brain, F. E. Bradford, E. C. Daubeny, A. A. Dircks,
treasurer, G. R. Hodson
O. Haes and E. Noyes
secretary, E. F. Moates. J. R. Bainton, president of
the association, delivered the annual address, reviewing the work undertaken by the association. He
showed that the inauguration of the federal tariff, if
left without any further alteration, would seriously
hamper the progress of the electrical industry, by
reason of its high duties on electrical material and
machinery generally.
:

;

—
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Improvements

in

Wright Demand and

Electrolytic IVIeters.

and

Extensi\e iniprovenieiits have been brouglit out
by Arthur Wright of Brighton, England, in his wellIcnown type of maximum-demand meters and also
in the integrating electric meters of the electrolytic
mercury type. It is claimed that meters of the latter
type have hitherto been unsuccessful in practice, but
good results have been obtained by means of Mr.
Wright's improvements.
Fig.

I

illustrates

meter which
in practice.

form of electrolytic mercury
have given excellent results
form (i) is the main chamber

a

In this
(2)

where

it

is

all

points except

closed by the ground-

glass stopper (3')
(4) is the electrolyte, which may
consist of a solution of mercurous nitrate or other

a

suitable type of a

demand

indicator

—that

is

to say,

an indicator for recording an extreme limit or
range of a variable characteristic of an electric
current within a certain period of time, or, more
specifically stated, an indicator which will record
the maximum or minimum current which has passed
during any given period of time. This indicator

now

is

said to

is

of the meter, hermetically closed at
at the point

which both a Wright demand indicator
Wright meter of the mercury electrolytic type
arc employed. In the drawing (D) represents a
to the case in

is

common

in

use.

The heating strip (6) of the demand indicator
wrapped around the bulb (s) in any well-known

The passage

of the current through the
heatin.g resistance causes expansion of the gas in
the chamber (5), and thus forces the liquid in the

manner.

:

suitable solution;

(5)

the anode

chamber containing

U-tube (3) to the top of the limb of the tube
removed from the chamber (5) and causes its overflow into the receptacle (31), which rnay be calibrated.

the

It is

receptacle

evident that the amount of liquid in
(31) may be taken to measure the

ment, and the further to the right is the position
taken up by the index finger. The position, therefore, of the index finger on the scale gives a reading
of the current which has passed.
An ingenious form of maximum-demand indicator
invented by Mr. Wright is illustrated in Fig. 4.
The indicator consists of a vessel of such form that
liquid is cut off from one part, known as the reservoir, and is transferred by decantalion to another
part, known as the receiver, in proportion to the
angular movement or tilting of the vessel. The
instrument is shown in front elevation in the dia-

gram.

The

liquid container (5) when the instrument is
put in position has no liquid in the receiver
(8), but only in the reservoir (6), and in the feed
pipe (7), such liquid extending up to the level of
the lip.
When a current is passed through the coil
(i) angular movement of a free armature core
(3) takes place, (2) being a fixed armature core,
and the container (5) is tilted to such an angle
that some of the liquid flows over the lip and into
the receiver (8), and the amount of liquid so transferred to the receiver is a measure of the current
passed through the coil. If the current is cut off,
the parts will be returned to their normal position
by virtue of the weight (11), whose position is adjustable upon the bent rod (12) attached to the
frame, but the liquid in the receiver will remain
first

there.
If now the current be switched on again and be
a smaller current than that previously passed, tilting will again take place, but no more liquid will

pass from the reservoir (6), as the angular movement will not be so great as on the previous passage
of the current.
If, however, a current be passed

through the
a greater

coil

greater than that previously passed,
tilting or of angular movement

amount of

will take place than was formerly the case, and
more liquid will be transferred to the receiver.
Hence the amount of liquid found in the receiver

after a definite period of time will give an indication
of the maximum current which has passed through

Fig.

I.

Electrolytic

Fig.

2,

Automatic Maximum-demand

Combioation of Demand Indicator and

—

Meter.

Electrolytic Meter.

Mercury Meter.

the coil during that period.
To enable the liquid to be returned to the reservoir and feed pipe after the maximum current
at
the quarterly reading of the meter has
been taken, the upper part of the receiver may be

WRIGHT DEMAND AND ELECTROLYTIC METERS.
maximum amount of current which
(7) the cathode chamber

PROVEMBNTS

IN

the mercury anode (6),
containing the mercury cathode (8), (11) the intermediate chamber, (20) the U-shaped tube constituting the equivalent of the first dial of a clock-train
meter and measuring in units; (17) the scale for

lias passed
through the heating coil (6), since the instrument
has been reset and the receptacle (31) has been

(21) the
receptacle constituting the equivalent of the second
dial and measuring in tens or hundreds; (22) the
tube connecting the receptacle with the upper part

trolytic

showing the reading of the

first

dial;

(23) of the second limb of the U-tube; (24) the
tube connecting the receptacle with the main chamber (i); (25) the scale for reading off the level
of the collected mercury in the receptacle; (28) the
heating wire for setting up convection currents to
the chance of crystallization at the anode;
(55) the anode feeder, consisting in this case of a
long tu'be, which tube may be graduated, and serves
as a check upon the reading obtained in tube (20),
or in tube (20) and receptacle (21). Such check is
not necessary, but is sometimes expedient to adopt
for the purpose of convincing consumers of the ac-

lessen

curacy of the registration.
The action of the meter is as follows," the instrument being usually arranged in shunt: When current passes, the volume of mercury constituting the
anode decreases, while the volume of mercury constituting the cathode

increases, the increase of the

cathode being a measure of the electricity passed.
The mercury overflows through the intermediate
chamber (11), which allows the mercury to go
through in very minute quantities, into the measuring
tube (20).' This tube or chamber is constructed so
as to

empty

its

entire contents

into the receptacle

Instead of employing
at a single operation.
mercury cathode, a platinum one may be used, or

(21)
a

may be made of a platinum-iridium
bon. The instrument is adapted for
it

alloy or car-

resetting

by

turning upside down.
In the metering of electricity it is now a common
practice to employ not only an electricity meter as
usually understood such, for example, as a current
or energy meter but also in order that the charges
may be determined in a more equitable manner another instrument such, for example, as a demand
indicator.
A disadvantage which results from this
practice is that as each instrument entails a drop
By means
in volts a double drop is thus involved.
o£ another of Mr. Wright's inventions, however, he
says he is able to employ both instruments with
no further loss than is entailed by a single instrument.
Fig. 2 illustrates the application of the invention

—
—
—

emptied.

The

meter (M)
As shown, it

electricity

type.

ceptacle closed at

all

is

of the mercury elec-

consists of a glass repoints and filled in part with

mass of mercury (41) and in part with an electrolyte (42).
The anode {43) and the cathode (44)
communicate with the masses of mercury, as shown.
The manner of connecting the demand meter (D)
and the electricity meter (M) to the mains is shown
The supply leads are numbered
in the drawing.
i) and (2), and the heating coil ^o) of the demand
a

connected to the upper part of the reservoir by a
(14), termed the "replacing tube," so that
on turning the container upside down the liquid
will flow from the receiver into the reservoir.
The
strength of the field and the repulsion between
the armature cores will vary with the ampere-turns,
so that the field may have two windings and may

tube

be adapted for a three or more wire circuit.
Mr. Wright has also devised a direct-current elec-

(

placed in circuit therewith. The elec(M) is connected by the wires (7)
and (8) in shunt to the demand indicator. As shown,
it
is connected in shunt to the heating resistances
indicator

of this

As

is

meter

tricity

a

demand indicator.
means of automatically metering

the current

which passes through an electrolytic mercury meter,
Mr. Wright has devised several appliances. These
automatically indicate the decrease of weight of the
mercury anode or the increase in weight of the
mercury cathode, or, in still another method, reg-

movement

ister the

which
trolyte.

which

of that part of the instrument

two electrodes and the
Such an instrument is shown in Fig.

contains

the

elec3,

in

containing the electrolyte
(2), the anode (3), and the cathode (4), the anodehaving an anode feeder (20). The vessel (i) is
held by a clip (21) pivoted at the point (22)
(23)
is a cord passing from a clip (24)
attached to the
lower part of the vessel (i) and passing over pulley
(25) to a spiral spring (26), whose other end is
attached to the fixed support (27). To pulley (25)
is attached an index finger (28), adapted to traverse
the scale (29)
(30), (31) are platinum terminals
connected with the anode and cathode, respectively.
When current is passed through the instrument,
some of the mercury of the anode is dissolved in
(i)

is

the

vessel

;

;

•he electrolyte, which also deposits mercury on the
cathode. The consequence is that the mercury of
ihe anode decreases and that of the cathode increases
in the well-known manner.
As this takes place
angular movement of the vessel (l) takes place in
the direction shown by the arrow. This causes a
slackening of cord (23), which is taken up by spring
C26), and the index finger is moved along the scale

from

The

greater the current which
has passed within a given time, the greater the
transfer of mercury, the greater the angular moveleft

to right.

FIG. 4.

WRIGHT MAXIMUM-DEMAND INDICATOR.

meter, by means of which the drawbacks
from polarization or back electromotive force
are obviated, and has constructed accurate and reliable meters through which only a fraction of the
trolytic

arising

need be passed. The invention consists
of a battery, a thermal couple, or the like, arranged
to counterbalance or compensate for the back electotal current

tromotive

force of the electrolytic cell. Improvements in maximum and minimum recording meters
have also been devised by Mr. Wright, comprising

various types of expansion bulbs, index tubes, etc.
All these inventions enumerated are covered by a
series of seven United States patents, numbered
702,844 to 702,850, consecutively, granted on June
17th.
The patents are all assigned to the Mutual
Electric Trust of Brighton, England.

The county commissioners at Logan, Utah, have
granted the Telluride Light and Power Company
a franchise for a single-track electric railroad.
The
franchise covers the principal thoroughfares from
Logan to Hyrum and from Wellsville to Mendon.
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Use

of the

Telephone

in

Operating

Part

One

of the

I.

most interesting

topics considered at

the convention of the Association of Railway Telein Chicago on June i8th20th last was the use of the telephone in railroad

graph Superintendents held

Following is given an abstract of this
service.
important discussion, starting with a description by
U. J. Fry, superintendent of telegraph of the Chicago,
Milwaukee and St. Paul Railroad Company of Milwaukee, of an apparatus used for operating a duplex
circuit in connection with a quadruplex circuit

We have found that it is a very useful
Mr. Fry
accomplishment to be able to work a wire from
Chicago to Milwaukee quadruplex and a wire from
:

Milwaukee

Minneapolis, 350 miles, single with
17 offices with which Chicago alone works locally.
From ilivestigation we found that 50 per cent, of the
messages handled between Chicago and those offices
were with the Minneapolis office. It occurred to us
to

work quadruplex

or duplex over a
should be considered so, I am
unable to say. Duplexing of a single wire over
Morse relays is an easy matter. If you have a

impossible to

Morse

Railroad Trains.

Why

relay.

it

single circuit on which most of the business, or as
much as 50 per cent., is handled between terminals,
you might as well duplex it and work double between terminals, and locally wdien they are clear.

W. W.
Chicago

:

Ryder, Chicago, Burlington and Quincy,
In this connection, it may be of interest

that the idea that originally prevailed that a composite telephone and telegraph system could not be
worked as a part of a quadruplex circuit is a fallacy
there is an idea prevailing that an impedance coil,
which is necessary to confine a telephone current
within certain limits, would act as a bar to the successful working of a quadruplex, particularly the
common side but experiment has proven that that
is not the case
and for some time I have been using
a composite circuit as part of a quadruplex circuit
with perfectly satisfactory results.
H. V. Miller, Chicago and Alton, Bloomington,
111.
are using two telephone wires that have been
put up for telephone purposes, only they are trans;

;

:

We

July

By properly
noise on it.

5,

igo2

transposing
It

those wires there is no
as quiet as if strung around this

is

room.

We

C. F. Annett, Illinois Central, Chicago
say, about a 1,000-mile metallic circuit,

:

have,

with 2,000
miles of wires, in different parts of our .system,
quadruplexed, phonoplexed, and everything else and
the lines are perfectly quiet.
We have between Chicago and Kankakee 56 miles of quiet circuits, phono;

Between Indianapolis and Fulton, Ky., and
between New Orleans and Jackson, Miss., they are
transposed every half mile, and perfectly quiet.
Mr. Ryder: I want to ask if Mr. Annett has
ple.x.

successfully transposed against the inductive effect
of the phonoplex?
Mr. Annett
do not get any effect from it
whatever.
have phonoplexed the whole distance
from Chicago to New Orleans with the exception
of 'a small piece between Water Valley, Miss., and
Jackson, only a few miles. Our telephone circuit
is completed 190 miles north from New Orleans;
then north of Fulton, Ky., to Memphis, about 350
miles, the phonoplex runs parallel with the telephone
circuit; then from Chicago south at the present time
about 60 or 70 miles. You cannot hear anything at
all from the phonoplex or quadruplex there.
It is
transposed every half mile.
President Jacoby
long is your longest
telephone circuit?
Mr. Annett: The longest at the present time is
about 400 miles but this is increasing every day, because we have four or five gangs of men stringing
wire right along. By Juiy 8th we will have Chicago
and New Orleans connected; by way of Memphis it
is 933 miles on that circuit.
President Jacoby
You have, as I understand,
400 miles of wires parallel with other wires that
have the phonople.x thereon?
Mr. Annett
Yes, sir we are using those circuits
right along; the telephone wire is what we call a
No. 10 B. & S. gauge; but it is larger than that.
It is 173 pounds to tne mile, and of copper.
President Jacoby: Are there many cables in that
telephone circuit of 400 miles?

We

:

We

:

How

;

:

:

^

;

Mr. Annett: There is one place, like Poncharwhere we are using cable, but not in the same
cable as the Western Union. We keep out of telegraph cables leading into offices. We use a duplex
train,

twisted insulated wire.
President Jacoby
One more question
Is your
longest phonoplex running parallel with those telephone wires?
Mr. Annett
The longest phonoplex running
parallel with telephone wires is the circuit, Chicago
to Carbondale, 306 miles.
Then, on the same wire
we have practically from Carbondale to Jackson,
Tenn., about 167 miles.
use the ordinary small
spark coil furnished by the Edison company, and
about 14 cells battery; we are working 306 miles
phonoplex; that is practically the best circuit we
have.
P. W. Milder
I would like to ask where those
telephone lines terminate?
Mr. Annett:
are constructing line at the rate
of about 30 miles a day at present.
have one
circuit from Chicago to Dubuque, 186 miles, which
is working perfectly.
Then we have a circuit, Carbondale to Memphis, of 351 miles.
have also
one extending south, through New Orleans to Jackson, Miss., that is 186 miles.
are using that
circuit right along.
At St. Louis we work through
what is called the railroad "phonex," with which
all the different railroads have a connection.
In our
office in St. Louis we have a number of departments
there on circuit to Carbondale, 93 miles. That was
the first circuit; that has been in operation about
two months. It is used for all sorts of train details,
yard details, communications between superintendent and trainmasters, instructions as to handling
trains, arranging equipment, and arranging for special
trains. The traffic department is using it in quoting
rates.
expect to use it considerably for that.
In fact, I think this morning we were a little short
of telegraph facilities betwen here and Kankakee,
between the superintendent's office and the trainmaster's, and it was suggested by the chief dispatcher
that his stenographer be utilized part of the time
to copy any of those messages.
So we will send
messages of that kind from the superintendent's
office, some of which would be otherwise handled
by mail it will relieve the telegraph circuits, however, of probably about 50 messages a day in that
particular locality.
L. B. Foley, Delaware, Lackawanna and Western,
New York, N. Y, I wanted to ask Mr. Annett if
it was the object of his company in constructing so
much telephone circuit to do away eventually with
telegraph operators?
Mr. Annett: Of course, they say the main object
was to increase our facilities for handling business,
:

:

:

We

:

We

We

posed every half mile for 126 miles. We couple
in our quadruplex on these two wires without any

Of course, the long-distance company has
been doing the same thing for a great many years.
C. Selden, Baltimore and Ohio, Baltimore, Md.
I wish to say that I worked over two wires worked
quadruplex from Chicago to New York in 1886.
It was a patented system.
Mr. Ryder
The Bell company is making the
offer publicly, that is, through railroad companies, of
a blanket contract that covers the furnishing by
difficulty.

:

DIAGRAM

O?

TELEPHONE CONNECTIONS ON
CENTRAL RAILROAD.

ILLINOIS

if we could increase the capacity of that single
wire during the time Chicago was working we would
decrease the working hours of the wire 25 per cent.
In connection with the duplex wire now handling it
we found it practical to drop one or two of the local

that

offices
at the

at

the distant

Minneapolis

end and relay the messages

thus increasing the capacity
of the wire, that was previously worked single, 30
or 40 per cent.
While we were considering the matter of duplexing this single wire with 17 offices with iso-ohm
relays a great many of our friends were inclined to
be sceptical.
installed the apparatus and started
out with a resistance in our rheostat of 10,800 ohms,
that being our balance, as we were using a dynamo
current, which, of course, included the resistance
behind the machines at each end. During clear
weather we balanced at 10,800 ohms
rainy
in
weather we would get a resistance down as low as
6,500 ohms, and it worked all right. As to the
.static, we have used only a portion of one condenser.
The wire works perfectly. It works so well that
our chief operator in Chicago sent a message shortly
after we had introduced the service asking me if it
would not be advisable to remove some of the local
offices and relay the work at
inneapolis
he said
at the same time that the No. 134 (what is known as
office,

We

;

M

:

our singile wire when duplexed) worked better than
any other wire out of Chicago.
It has been generally understood by us, and no
doubt perhaps by a great many others, that it was

the railroad company of circuits for their own use;
and there is absolutely no specification in so far
as particular use that may be made of those circuits.
I do not believe there is any infringement question
involved
I think that the Bell company will meet
us more than half way on that question.
President J. H. Jacoby, Lehigh Valley, South
Bethlehem, Pa. I would ask Mr. Ryder what the resistance of the impedance coils is that he uses with
the quadruplex?
Mr. Ryder
use 500 ohms, iixed magnets.
Mr. Miller:
find that this hardly can be
called an impedance coil in the sense of the diagrams
or prints that we got up.
use no bar magnets
across the top of the coils at all
they are simply
a helix of wire with a certain amount of resistance
in each one.
It works better that way than it does
with bars across the top or across the top and
bottom both. It works perfectly quiet at all times
except when one of the telephone wires should
happen to have a bad connection or a little more
resistance for any cause that may come on on the
other side. You can use that for simple Morse as
well as for quadruplex, of course
but we found
in our experience that the line was very much more
when
quiet
the quadruplex was cut in than it was
when we had simple IVlorse sets cut in.
Mr. Ryder: Apparently Mr. Miller and I are
getting at the same thing in 'different ways. The
coils that we are using are strictly impedance coils
with closed magnetic circuit, so that apparently the
same law will apply to both of them.
President Jacoby
I-Iave the gentlemen had any
experience with quadruplex parallel with telephone
lines from inductive noises?
Mr. Miller:
have, I presume, probably eight
or 10 quadruplex wires in the same line. The line
we have our telephonic wires on has 27 wires on it.
;

:

:

We
We

We

;

;

:

We

We

We

We

;

:

and whatever comes

after that;

and

if

we

find

we

can handle business at certain points by telephone
might not be necessary to have operators. We
it
may handle train orders if deemed advisable. The
conductor may call for train orders himself, if it
station; probably we will equip
is not a telegraph
the cabooses with telephones. We intend
very
shortly to equip wrecking cars with telephones, and
let
them be supplied with a connector so as to
connect on to the two-wire metallic circuit, so that
the wrecking crew can at once communicate with
the train dispatcher at any point on the line, and conductors can communicate. Of course, those things
A good deal of the busiwill develop afterward.
ness that will be handled will be new business that
never was thought of being handled by telegraph.
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Just about a week or two ago the superintendent
of the St. Louis division met me here, and gave me
an instance of the usefulness of the telephone. He
received a telegram to come to Chicago and sec the
general manager and talk with him in regard to
certain improvements that were to be made at the
East St. Louis yards. He was in St. Louis at the
time: the message had been sent to him at his
licadquarters at Carbondale, and it was forwarded.
In order for him to make the train for Chicago and
take with him certain papers it was necessary for
him to reach his office by wire and arrange to get
the papers. He called up the phonex from the
office of our general agent at St. Louis, where he
was at the time, and made connection with our line
at Carlx>ndale. got his chief clerk, explained what
papers he needed to be ready for him at Carbondale,
and when he reached there the papers were in
and he frankly stated that he could not
readiness
have arranged that without stopping over a train, and
do it surely and properly by means of telegraph
messages, that it was necessary for him to explain
But the
in detail the nature of the papers, etc.
papers were all ready and he came right on to
Chicago in the morning in time for his appointment.
He instanced this as an illustration of the many
benefits that we are receiving from that line since
it
has been in operation.
have only a few way offices on that line, Carbondale. Murphreesboro, and East St. Louis three
There are at East St.
offices at the present time.
Louis a trainmaster and the yard officers, who conThese
nect through that line with St. Louis proper.
officers have communication in this way direct with
the general offices. About a week ago or more
the superintendent at Freeport was arranging for
some excursion trains at Rockford, and thought
if he had a telephone connected there it would be a
great advantage so we got a telephone in the fol
lowing morning: and he told me that it proved of
great benefit to them in arranging for those excursions, and in going into detail as to just what was
;

We

—

;

wanted.

W.

want to ask Mr. Annett if
I
phonex at St. Louis is not a privatebranch exchange of the Bell telephone exchange?
.\l50. if his lines from Chicago out do not terminate
in a private-branch exchange of the Chicago Telephone Company?
Mr. Annett I have had a diagram made (page 4)
showing these connections. The Chicago end is a
P.

Miller:

this so-called

circuit at the office pole,
that, which has a double

and bring
connector.

the

end

like

The lineman

chasing trouble comes to this station, and he opens
and puts in connection his test end. That is the
standard the Central Union and Chicago Telephone
companies use these connectors, and we have already found them of great advantage. When we
first started in we were not using them, but in a
short time we found it was very important to have
them we put those right in between the two arms,
double cross-arms, at the office pole. I believe it
is a very simple cut-out.
At times when we would
want to get the best results along the line we would
want an office cut out; we might have private conversation.
So that cuts an office out. You can tell
at once if anybody cuts in.
Those plugs are also
fused «ith lo-ampere fuses. In our short-line work
we use down as low as one-half ampere, which
blow out very rapidly. But now we are using fiveampere the Central Union has adopted the same.
In fact, we copied that from the Central. This
idea of using an Edison cut-out struck me right at
tlie first start, wdien we began building long lines, as
being very simple and sure. It is either open or
;

;

:

closed.

[To be continued.^

New Telephone Exchange

at Saratoga.

Many new

features that are of vital importance
to the durability as well as the efficiency of a telephone system are embodied in the construction of
the parts comprising the Independent system recently installed at Saratoga, N. Y. The main
switchboard of the exchange, shown in the accompanying illustration, is a full central-energy lampsignal multiple board', with double-supervisory clearing-ont lamps. It is built with a frame capacity for
2,400 lines, with a present equipment for 500 subscribers.
The frames are built with eight panels
to the section, and arranged for three operators'
positions.
They are constructed of angle iron and
well braced to make them strong and rigid.
The
sections are so made that when two or more are
joined, they have the appearance of one solid frame.
The front and side of the switchboard, excepting
the space for the jacks and signals, are covered with
highly polislicd. dark-finish, solid mahogany cabinet

In the front of the trough of the board under
the key shelf, in each position, is mounted a pair
of spring jacks, for operator's receiver connecting
jacks.
The answering jacks and the lamp-line signals are placed alternately in strips of 10, with 100
to the position.
They are arranged in columns of
five strips, or 100 signals in two panels, leaving
one vacant panel between each operator, in each
section.
The multiple jacks are duplicated in every
six panels, thus greatly reducing the space necessary for an operator to reach in making a connection.
The transmitters are mounted on a nickel-plated
brass octagon-shaped adjustable arm. provided in
front with nickel-plated cord pulleys, set in oxidized
hangings. The arm passes through an oxidized
plate,
which also forms an escutcheon on each
side of the transmitter cords.
Each operator's position is provided with three
pilot lamps, mounted in the leather-covered panel
back of the plug board. One lamp is to indicate
\vhen a call is received, one when a disconnect
signal is given, and one when an operator rings a
subscriber.
All line relays, cord relays and operator's set relays are mounted on the relay rack.
In the back
of the switchboard no relays, condensers nor coils of
any kind can be seen. All like apparatus is placed
together at all times.
The battery plant of the exchange consists of a
set of Chloride accumulators, with cells of leadlined wooden tanks. The battery rack is constructed
of heavy angle and channel-iron, well braced, to
make it strong and rigid. The batteries are set on
shelves of heavy slate slabs, supported on the angleiron cross-bars of the rack. The power switchboard
is
constructed of a heavy marble slab, containing
the switches and instruments, and mounted on a
stand built of heavy angle iron, all suitably braced.
All metal parts on the face of the power board are
copper-plated, highly polished.
The power equipment consists of a two-horsepower Wagner motor, directly connected to a twohorsepower Roth charging dynamo, for the charging
set.
For the ringing set is furnished one Roth
combination generator and a one-half-horsepovver
Wagner motor, Tlic combination generator may be

:

furnished by the Chicago
Telephone Company, and connecting with about 50
lines: then we have another exchange at Twelfth
Street, connecting South Water Street, our local
The line- runs south
there, with another exchange.
that is
to Carbondale, the next branch exchange
3aS miles. Next comes Memphis, Tenn., about 225
The line from
miles, with a switch at Fulton.
Fulton to Louisville is not started it will be when the
other lines between Chicago and New Orleans are
completed, about July 8th. Memphis, Tenn., the
next exchange, connects all our dififerent offices and
private-branch exchange,

:

:

depots at Memphis. From Memphis the line goes
by way of Granada, which is practically 100 miles.
There is a switch at Granada, a small three-prong
switch, with a line running north to Water Valley.
which is the headquarters of the division that is 29
miles from Granada. From Granada the line runs
south through Durant, Miss., Canton, Miss., Jackson,
At New OrMiss., and Macomb, to New Orleans.
leans we have a' branch exchange, which we lease
from the Cumberland Telephone and Telegraph Company, a lessee of the American Bell Telephone Company.
have about 50 telephones in connection
with that exchange. This line will be in operation
to-night [June 19th] to Canton, Miss., 206 miles.
The distance between Granada and New Orleans is
305 miles. The total distance from New Orleans
to Chicago on this copper metallic circuit is 933
miles, and from Memphis, Tenn., to Fulton, Ky.,
and Louisville. 273 miles, where the private-branch
exchange will be in operation in 30 days, with 30
telephones in connection. The line west to Omaha,
516 miles, is now completed to Dubuque, 183 miles.
.\t Fort Dodge we have a tw'O-way switch, with a
The aggregate disline to Sioux City. 135 miles.
tance of all these circuits will be 1,950 miles when
they are completed. There are now completed about
have about 75 offices here in Chi1,000 miles.
cago.
From Chicago south we are working with
Kankakee. There is a gang now working south
;

We

We

toward Champaign.
In

my

first

experience in telephone lines

difficulty in locating trouble

The

in

I

our long yard

found
lines.

that we had of these was about 13
miles. I started in using a fuse block, bringing the
two ends in. I first started using that in Memphis.
Tenn., at one of our dispatcher's offices there in
connection with the roundhouse
when there was
trouble north he could not reach the roundhouse:

longest

:

.so,
by opening one
There is a metallic

side,

circuit

we

test

comes

in this manner.
in with a duplex

It brings both ends to that station: if there
a .short-drcuit on that, or a ground, you cannot
If a line is in such shape, so much
noise, that you cannot call up a station on the
telephone, we call him up on the Morse, and tell
him to open. Probably the first thing we will say
is to cut
out.
The trouble man, as we call the
lineman, can go to a telephone if hunting for trouble,
and first open one side, and then the other.
You will notice that on this diagram we have
hetween Chicago and Dubuque. 183 miles, only
five offices ; but at every station we dead-end the

wire.
is

do anything.

NEW TELEPHONE EXCHANGE AT SARATOGA,
work. The back of each section is provided with
dustproof roller curtain, made of heavy canvas
and covered with dark red felt. The plug board is
covered with mahogany-stained leather belting. The
plug used is a two-way or metallic plug. It is of
small, neat construction, but each part is of sufficient strength to make it strong and durable.
The supervisory lamps are placed into a fiber
tube, which is provided at its top with a collared
The glass
setting, holding the opalescent jewel.
jewel is protected from impact by the plugs, by an
arched-wire protector fastened to the collar of the
setting.
This arched wire also serves as a handle,
so the tube with lamp may be readily removed
and replaced at any time from the top of the board.
At the top of the switchboai;d, in front of each
section, is mounted an Acme trough reflector, with
incandescent lamps. These reflectors are adjusted
so that the light may be thrown properly on the

N.

Y.— MAIN SWITCHBOARD.

operated from the motor or from the storage-battery

a

set.

front of the board.
The key shelves are made of five layers of wood,
and are hinged, so they may be raised for inspecting
and testing the keys and wiring. The plugs and
double-supervisory clearing-out lamps are mounted
on a mahogany-stained leather-covered board, back
of the key shelves.
The keys are set on the key shelf with all their
contact points toward the front, and the one key
cable connects all the terminals along the bottom
when the shelf is raised for inspecting the working
parts.
In each position is also placed a pair of
circuit-changing keys for four-party, selective-ringing line use, for which the entire board is equipped.

subscribers' desk telephones are constructed
of their metal parts of brass heavily nickelplated.
The switch is mounted in the head of the
pedestal, with all of its contact springs for both
sides of the circuits mounted in hard rubber, perfectly insulating the circuit from the pedestal and
hook, and avoiding the use of any of the exposed
metal parts for any part of the circuit at any time.
The pedestal is provided with an adjustable head for
the transmitter, so it may be raised up and down.
This adjustable head is provided with a concealed
stop for allowing its adjustment the proper distance
only.
The induction coil is mounted on a neatly
constructed heavily japanned base. The cord terminals are supported on a fiber insulated bar
mounted on the induction-coil base.
The wall instruments are con.structed with the
usual back board with shelf, the induction coil being
mounted in the base of the arm. The coil box is
provided with a false bottom, to which it is hin.ged
and locked. The false bottom is permanently fastened to back board and can be conveniently opened
All
for inspecting and testing the working parts.
wire terminals and connecting wires are mounted in
the coil box, fully concealed when the box is closed.
On this instrument, as well as on the desk set, there
are no exposed metal parts, binding posts, screws
or connecting wires that form any part of tlie circuit
The instruments and all the exchange
at any time.
anparatus were furnished by the International Telephone Manufacturing Company of Chicago.
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Storage-battery and Booster Equipment ot
City Railway. Illuslrated

the

ChicaEO

of the

at Saratoga.

W.

Stanton. (Indepebdent
the United States)
The Situation inDetroit

L.

the

electric

stir

light

is

valuable

information

from prac-

derived

experience with the use of the telephone in

the operation of railroad systems

Railway Telegraph Superintendents. No specific
paper was presented on the subject, But the greater
of

portion of the time of the association at the con-

vention was

devoted to

its

discussion.

some of the

superintendents of

largest

Telegraph

and most

progressive railroad companies in the country gave
the results of their experience, and a long abstract
of the discussion

Western

the

is

begun elsewhere

in

this

issue

Electrician.

and would

lines

of lines,

sixin

connecting Chicago with

Cum-

great de-

The experiences

of the Lackawanna, Northern PaLehigh Valley and other railroad companies
were also given by their telegraph superintendents,
and many valuable points were brought to light,

Engineers.)

such as pertained to the use of composite

lo,

Portrait

Automobile Regulations
Requirements for the Paralleling of Alternatcrs. By Henry
E. Longwell. (Engine Builders' Association.)
ir,
Improvements in Sao Dieeo
Westinghouse Eltctric-vehicle Equipments Illustrated
Chicago Street-railway Situation
Novel French Smoke- preventing Device
12,
What Causes Thunderstorms?

DEPARTMENTS.

protection

be profitably read by

Correspondence
New York Notes
New England News
Canadian Intelligence
Southern Developments

circuits,

from high-potential circuits, testing for trouble, etc.
However, all the discussion did not indicate the same degree of success
with telephone lines, as Mr. Miller of the Chicago
and Alton recited many of the difficulties which he
had experienced. As a whole, the discussion is a
valuable contribution to electrical literature and can
transpositions,

New

all

interested in telephone de-

13

velopment.
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Information from Indiana
Northwestern Notations
On the Pacific Slope
Personal
electric Lighting
Electric Railways
Power Transmission
Societies and Schools
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or so ago the Western Electrician

made
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CONVENTIONS AND EXPOSITIONS.
Electrical Contractors" Association of New York, Albany
N Y ''
July 15th.
National Electrical Contractors' Association of the United
States, Philadelphia, Pa., and Atlantic City, N.
J., July i6th and
17th.

Independent

telephone men,

Rochester

'

American Electrolherapeutic Association. Hotel Kaaterskill
Catskill Mountains. N, Y.. September 2d, 3d and 4th.
New York State Street Railway Association, Calclwell N V
September glh and roth.
Association of Edison Illuminating Companies, White Mountains. September 9th to nth.
American Electrochemical Society, Niagara Falls, N. Y. September i;ith, i6th and i7tb.
Indiana Electrical Association, Indianapolis, September I7tb
'
and i8th.

'

disabilities

is scarcely of less importance
country than in England. It is of interest,
therefore, to observe that a deputation froin the
Institution laid the subject before the Right Hon.
Gerald Balfour, president of the Board of Trade,
on June 17th. Lord Salisbury had been asked to

States,

in

this agitation

this

'

'

International

Association ot Municipal

Electricians

Rich-

mond. Va., October 7th, 8lh and gth.
American Street Railway Association, Light Guard Armory

Detroit, Mich., October 8th, gth and loth.

'

systems. Municipal ownership was not specifically
opposed, but the local authorities should not abuse
their legal powers.
The Board of Trade should
have a larger electrical staff. Its classifications and
regulations, so far as electrical enterprises are con-

should be revised. The question of overhead wires, and others like it, should be I'eopened.
Mr. Swinburne, who is the president of the Institution, concluded by asking that a royal commiscerned,

sion

of

be

appointed to consider the whole

electrical

question

legislation.

Colonel Crompton said that the Board of Trade

should protect private electrical enterprises from unreasonable hostility on the part of local authorities,

and he recited

his

own

experience with the

Hove

(municipal) corporation.

Others spoke in the same
strain.
Mr. Ferranti pointed out that although the
Board of Trade rules were very good originally,
they were now too narrow. At present the rules
tended to hamper the progress of the industry, because its promoters had not only to get over the

and electrical difficulties of doing the
work, but also over the inertia attendant upon the
which

drafting of these rules,

fitted

circumstances

some years back, but which did not fit the present
rate of progress at all.
Germany and Ainerica had
gone ahead in electric-railway work and had gained
a great deal of practical experience before England
had made a start. The present time seemed to be
one of international industrial war, and the speaker
thought that everything which would encourage the
progress of

work of

would be to

that country's advantage in supplying

all

kinds

in

Great

Britain

markets of the world. The Board of Trade
should investigate what was being done in other

the

countries.
ever-" six

Its

regulations

might

well

be

revised

months.

Mr. Balfour asked if this continual change would
add to the uncertainty. He said the Board
would be glad to have the Institution lay before it
a statement of proposed regulations to amend or
not

now in vogue. He went on to say
was in sympathy with much that had been
said.
He was afraid it was undeniable that the
electrical industry in Great Britain was behind what
it was in America and Germany, and perhaps some
supersede those

He did not contend that legislation, as applied to electrical industry, was not susceptible to considerable amendment,
other of the continental countries.

but he
the

doubted whether that fully accounted for
comparative backwardness of the country in

America is a new country, sparsely
towns growing up like mushrooms;
above all, with comparatively few established interests to contend with.
The field was open and
capital could
readily
flow
in
from these new
channels. England is an old country with a very
dense population
and with a large number of
strongly established interests, and strongly estabthese matters.

inhabited; with

lished interests

government to remove "the
and restrictions which prevent
electrical engineering from making the progress that
the national interests demand and attaining at least
the same level as in America, Germany and other
industrial countries." Inasmuch as Great Britain
and her colonies take nearly three-fourths of all
the exports of electrical machinery from the United

V.V.

limit

whidh was strongly developed in England. He believed that it was these fundamental conditions
rather than any actual local enactments which had
tended to retard the development of the electrical
industry in Great Britain as compared with the same
industry in other countries. But the Board of Trade
would always be glad to listen to any suggestions
that might come from such a body as the Institution
of Electrical Engineers, and it was just as anxious
as anyone to secure that the public interests should
be properly served by the great industry represented
by the deputation. As to the appointment of a cominission, he must consult his coUea.gues in the cabinet.
Without further consideration he could not
say what he should recommend to them. And so

in

to influence the British
'.".'.'.

boundaries,

Electrical Engineers

adopting a report prepared
by an influential committee of its members designed

*..',*..'.',

..,"]*.'

Arbitrary

inention of the action of the British Institution of

'.'.'.'.'.'..*

/.'."

progress.

that he

cific,

Comparative Acceleration Tests with Steam Locomotives
and Electric Moior Cais. By B.J. Arnold and W. B.
Potter. Illustrated. (American Institute of Electrical

Illustrated Electrical Patent

certainly indicative of a

electrical

of medieval ecclesiastical origin, should not
the distribution or the growth of electrical

inechanical

in the southern cities with the

is

1902

to the injudicious action of local authorities in op-

was made public

Chicago convention of the Association

at the recent

lished.

in Measuring
Illustrated.
of the National Electric Light Association

State
23d and 24th.

present,

at

velopment along this line. The account contained
in this discussion is probably the best and most complete description of the system that has been pub-

8,

By

Telephone Association of

Instruments.

New York

Much
tical

other orders

Farm

Telephone Developments in the South
Telephone News from the N orthwest
A Consideration of the CoustaLcy of Magnets

J uly

while the telephone

Company. That
such a prominent railroad company as the Illinois
Central should go so extensively into the adoption
of telephones for the transmission of train and

General Telephone News
Indiana Telephone Items
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ton, Mr. Ferranti and Mr. Swinton.
Mr. Swinburne stated the case of the electrical engineers, the
report of the committee having been previously laid
before Mr. Balfour. He asked that a stop be put

would hardly suppose that there were under the
jurisdiction of the Department of Electricity of the

equivalent).

York.

growing.

steadily
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receive the deputation, but the premier turned the

the

always prodivced that conservatism

deputation withdrew.

matter over to the Board of Trade, as the subject
is one of which that department of the government

will be seen that Mr. Gerald Balfour is not
without the tactfulness of the politician, with which
we are familiar on this side of the Atlantit-. The

would naturally take cognizance.
The deputation was a notable one, embracing
such men as Lord Kelvin, James Swinburne, Professor Perry, Prof. S. P. Thompson, Colonel Cromp-

whole subject is one of much interest, and its consideration shows that the English electrical men
are not so lethargic as some contemporary American comment would lead one to believe.
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Society for the Promotion of Engineering Education.
[Special correspondence of the Western Electrician,]

—

More than ordinary interest
shown throughout the country in this year's meetings of the American Association for the Advancement of Science and affiliated bodies, now being
held at Pittsburg. The advance registration indicates
Pittsburg. June 28.

is

that this meeting will outnumber, numerically, that

any other meeting held during the last decade,
while the preliminary' programmes assure an ex-

of

number of papers of much interest in
the fields of mechanical and electrical engineering.
The Society for the Promotion of Engineering
Education, comprising 300 members, was in session
traordinary

yesterday and to-day. On Friday morning Professor
Robert Fletcher, president of the society, and dean
of the Thayer School of Engineering at Dartmouth
College, delivered his presidential address, the subject being "The Efficiency Factor in Engineering
Education." Professor Fletcher dwelt at length on
the advantages and disadvantages attending the time
spent on manual training in the engineering courses

He deplored the fact that perin the universities.
haps too much was sacrificed for the sake of teaching
tile engineering student in the mechanical and electrical courses the handicraft of the machinist and
artisan.
The keynote of Dr. Fletcher's address was
that the real engineering knowledge the teaching
of the principles underlying the profession was endangered by the tendency to devote time that should
be spent in the classroom to the handling of tools

—

—

the machine shop.
Following Dean Fletcher, Clifford Ricker, dean
of the College of Engineering at the University of
Illinois, addressed the society on "The Needs of
Engineering Colleges." He, too, pointed out that
a concentrated effort should be made to inculcate
in

7

in use at most technical schools. Arthur W. Franch,
professor of civil engineering at the Worcester Polytechnic Institute, led a discussion regarding the

abuses of the lecture system.
During the progress of the meeting on Friday
word was received from Madison. Wis., of the
sudden and tragic death of Professor J. B. Johnson,
dean of the Engineering School of the University
of Wisconsin.
Professor Johnson was to have taken
an active and prominent part in the general discussions at Pittsburg, and his terrible death caused a
feeling of intense sorrow among his colleagues.
Suitable resolutions were adopted and a telegram of
sympathy sent to Mrs. Johnson.
All the sessions of the Society for the Promotion
of Engineering Education were held in the main
lecture hall of the Carnegie Institute.
In addition,
the Alicroscopioal Society of America held a two-

day meeting in the Phipps Botanical Conservatory
in Schenley Park, and the American Association of
Economical Entomologists and the Society for the
Promotion of Agricultural Science held a joint twoday session in the east lecture hall of the Carnegie

W.

Institute.

Charging Extra for Transformer When
Wiring of Building Is by Another.
In the case of Snell against the Clinton (111.)
Electric Light, Heat and Power Company, a petition
for mandamus to compel the company to
the petitioner with electricity for lighting
his house, as was alleged, upon the same terms and

was

filed

furnish

conditions that

The

it required from its other consumers.
alleged that the company refused to
wires with the petitioner's house unless

petition

larly the

engineering principles in the student, more particuelectrical-engineering student, who should

connect its
he would pay for a transformer or converter, in
addition to the usual charge of electric lighti;ig,
which payment he refused to make, on the ground
that the company did not require it of its other
consumers, but furnished them a transformer with-

have a comprehensive and thorough knowledge of

out any additional charge.

the facts that are the basis of the electrical-engineering profession.
William D. Pence, professor of civil engineering
at Purdue Universitjr; George F. Swain, professor

The facts found by the jury were, substantially,
that the petitioner applied to the company to furnish

of civil engineering at the Massachusetts Institute
of Technology', and Palmer C. Ricketts. president

and director of the Rensselaer Polytechnic

Institute.

discussed at length the value of non-resident lectures
on engineering subjects. The gist of this discussion was that though no apparent great good could

be expected from these lectures, owing to their
being of a more or less general nature yet the
practice of ha\nng them should be encouraged.
They
tended to show to the students that outside the
university world there is a larger world, where the
principles of engineering are applied with beneficial

—

results to humanit}-.

At the afternoon

electricity

for lighting his residence

upon the same

terms and conditions required by it from other
consumers, and that the company refused to do so;
that the company had not required other persons
to pay for the use of transformers for dwellings,
and that it was its general practice and custom to
furnish the use of them free of charge for its customers; that it refused to furnish the use of a
transformer to the petitioner because it had not been
employed to wire his house, he having had such
wiring done by one not connected with the company; that the company refused to connect with the
petitioner's house, on the ground that his residence
was not properly wired, but the jury also found that
such residence was properly wired that the company
had furnished transformers free of cost to consumers in cases where it had furnished the wires
and had done the wiring of the building for compensation, and that it considered the profits accruing
to it therefrom to justify it in furnishing the use
of transformers without a specific charge for them.
Thus was raised the question, whether or not, upon
the evidence as found, the company made an unjust
discrimination against the petitioner in charging for
a transformer in addition to the regular rates for
electric lighting.
The Supreme Court of Illinois,
;

session

Friday

on

Professor

Charles P. Matthews, assistant professor of electrical engineering at Purdue University, presented
a paper on "The Methods of Gradin.g Students in
Engineering Colleges." He was followed by Edward Orton, Jr., professor of ceramics at the Ohio
State University, who proposed a plan for the "Subdivision of the Field of Chemical Engineering Education."
Charles F. Burgess,
assistant
professor
of electrical engineering at the University of Wisconsin, presented an exceptionally able and interesting paper entitled "Electrochemistry as an Engineering Course."
On Saturday morning the election of officers for
the ensuing year took place. The following were
President, Calvin M. Woodward, dean of
elected
the School of Engineering, Washington University,
St. Louis; vice-presidents, John J. Flather of the
University of Minnesota and Fred, W. McNair of
secretary, Clarence
the Michigan College of Mines
A. Waldo of Purdue University treasurer, .\rthur
N. Talbott of the University of Illinois; members
of the council, W. M. Esty of Lehigh University.
Henry S. Jacoby of Cornell University, Lewis J.
Johnson of Harvard University. E. S. Orton of the
Ohio State University, Arthur Rice of the American
Society of Mechanical Engineers, and W. M. Toole
of Syracuse University.
After the election of officers Elwood Mead, expert
in charge of irrigation investigations in the United
States Department of Agriculture, read a comprehensive and more than ordinarily interesting paper
on "Courses of Instruction in Irrigation Engineering." He pointed out that to the profession of
irrigation engineering the country owed the prosperous and vigorous cities of Denver, Salt Lake and
Los Angeles.
Francis Caldwell, professor of electrical engineering at the Ohio State University, followed with a
plan for substituting a more thorough system of
records of laboratory notes and reports than are now
:

;

;

reversing a judgment of the Appellate Court, holds
that the company did.

The Supreme Court says that there
the manner under which

regulating

is

no statute

electric-light

companies

shall do business in Illinois.
They are
therefore subject only to the common law and such
regulations as may be imposed by the municipality

which grants thein privileges. At cominon law,
whether or not a diff^erence in the treatment accorded
to different patrons amounts to a discrimination must
depend upon the surrounding circumstances. A
mere difference does not, of necessity, constitute
unlawful discrimination. The company had been in
habit of furnishing transformers, as needed,
without any extra charge, for all houses which were
wired for electricity by it, but asserted the right to
charge for transformers in cases where it did not
do the wiring, as it made no profit on wiring in
such cases. If it did the wiring, that was a business
distinct from that of furnishing electricity for lighting purposes, just as the putting in of gas and
water pipes into a house is a distinct business from
furnishing the water or gas to flow through them.
Being organized to do a business affected with a
c interest, it must treat all customers fairly
and without unjust di.scrimination. While it was
not bound, in the absence of statutory enactments,
to treat all its patrons with absolute equality, still
it was bound to furnish light at a reasonable rate to
every customer, and without unjust discrimination.
the

It has been held at common law, and, in
the
absence of statutes, in the case of common carriers,
that, as long as they carry at a reasonable rate
for
every shipper, no one can complain if they are

willing to carry for others at a less rate. If this
rule be applied to this case, it will be noticed that
the company demanded of the petitioner more
than
of any of its other customers. This was not the
favor

allowed by the common law, as just cited, but
an
unjust discrimination. And the court says

that

company discriminated unjustly against the petitioner in any view of the law and
the circumthe

stances that

was

it can take, so it followed
that the latter
entitled to the writ asked for.

Elaborate Isolated Plant on a Kentucky

Farm.
About seven miles north of Lexington, Ky.,
extensive

stock

farm,

comprising

5,000

is

an

acres

of

and and owned by J. B. Haggin. The owner has
built a fine mansion and has installed a complete
electrical equipment, consisting of a power
house, transmission lines, electric motors and lamps, and a 25station telephone system.
The contracts were let
and work done under the supervision of Cary T.
Hutchinson and Louis Duncan of New York city!
The power house is a 25 by 50-foot, one-story building of bronze tile, with slate roof, and contains
a
battery room, 25 by 25 feet, and engine room,
25 by
25 feet. Two generating units, consisting of two 50htprsepower Westinghouse three-cylinder gasoline engines each direct-connected to a multipolar, 25-kilowatt Eddy 500-volt generator, furnish all the power.
One generating unit is used at a time, the other being held as a relay.
The engines are remarkably even in their running,
says A. R. Sawyer, who describes the equipment in
the Wisconsin Engineer. They are started by compressed air, which is stored in a large tank, by a
''bristensen air pump, driven by -a storage battery.
The ignition circuit is supplied by a small dynamotor,
the driving motor being 220 volts, while the ignition
circuit is eight to 15 volts and four amperes.
This
circuit can be used for either engine.
Each engine
also drives a small sparking dynamo, giving two
amperes at 10 volts. The ignition circuit of either
engine can be changed at the switchboard from one
of the generators to the other without stopping.
The generators are of the standard Etldy type
compound-wound built to run at 300 revolutions
per minute ani;l to carry a 50 per cent, overload for
three consecutive hours. The switchboard consists
of six marble panels, four feet wide by eight high.
In the engine room are also two motor-driven
Crocker-Wheeler boosters one is series-wound for
raising the voltage on the main house feeders when
fully loaded, and is wound to carry 50 amperes and
to generate 50 volts
^^the other is shunt-wound and
is used in charging the storage battery so that the
voltage of the charging generators can be constant
as the battery becomes fully charged.
In each of
these boosters the 500-volt clriving motor is directconnected to a generator on each side
The generators may be run in multiple or used separately
either to charge the storage battery or to furnish
power to the various motors about the farm.
Three voltmeters are provided for registering the
output, thus enabling the management to estimate
accurately the cost of power or light.
The main house is wired on the three-wire system, with 450 volts between outside wires, and the
neutral is grounded. The middle point of the storage battery is also grounded. The switching is so
arranged that the charging booster can be used or
not in charging the battery.
Circuit No. I leads to an elevator, where motors
are used entirely for power for running the elevator,
crushing feed, grinding feed and pumoing water.
Circuit No. 2 leads to the main house. The feeders
are of No. 00 copper in duplicate on 30-foot poles.
They are a mile long to the rear of the coach house,
from which point they are carried 650 feet underground to the main house. Circuit No. 3 is 1,000
feet long, of three No. 4 wires, and runs to the blacksmith shop and sawmill, where there are several
motors, and temporarily the telephone exchange.
Circuit No. 4 runs to the south entrance and lodge.
This circuit extends along the pike roads part of
the way on the interurban telephone poles. The
wiring in the main house, and in all the buildings,
stables, etc., is in Greenfield conduit.
The storage battery consists of 224 cells of type
F-13 Chloride accumulators, and type F-7 plates,
giving a 180-ampere-hour capacity, which can be
doubled by putting in F-13 plates at any time.
Power is furnished for pumping water to the
various parts of the farm antl to the main house, for
two elevators in the main house, grinding corn and
oats, shelling corn, grain elevator, sawmill, blacksmith shop, carpenter shop and lighting.
The cost of the electric equipment was between
The main house, which cost
.$35,000 and $40,000.
$300,000, is said to be wired more elaborately than

—

—

—

—

—

more than any
its class, perhaps
other house in the United States.
to find with
surprised
Mr. Sawyer says that one is
this lavish expenditure a 25-station telephone
all
system, with a central requiring an operator. In
fact, an automatic central was tried and because it
most houses of

gave some trouble was thrown out without an
to improve it.

effort
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DEVELOPMENT OF THE TELEPHONE
Needed Improvements

in

Independent

Telephony.'
Bv L, W. Stanton.

—

There are three giant problems tariff, traffic and
equipment which are deserving of especial con-

—

sideration.
cities there are thousands of famiand hundreds of small tradesmen that cannot
afford to pay for flat-rate individual service, neither
can the telephone company from a financial standpoint afford to reduce its rate to meet these requirements. Party lines and measured service are the

In our larger

lies

inevitable

result.

With a good system of
with the

traffic

details well

four-party-line

worked

selective,
out, the party-

line service for the small user is almost as good as
individual service. You say that it works an injustice to the subscriber who has individual service.
It is optional with him
It is quite the reverse.
whether he will use the party line or not. but in
gg cases out of 100 he is glad to have a chance to
telephone to his party even though it be over a
party line.
Let us now look into the financial aspects of the
will assume the exchange from
party line.
which we draw our figures to be one of 4,000 lines,
built at an average cost of $100 a line, and $25 extra
for each additional party-line telephone, including
the telephone, interior wiring, line drops, etc.
will assume the rate for individual service to be
$48 a year; $15 a year for operating individual
service telephones, and $7-50 a year to operate each
additional party-line telephone. Figuring interest at
five per cent, and depreciation at 10 per cent, on
the amount invested, we find, by referring to the
upon doubling the number
table
below, that
of telephones on the line and decreasing the rate
one-fourth we decrease the net revenue per telephone and increase the net revenue per line. What
is most noticeable is that the net profit earned on

We

We

subscriber very prompt and efficient service. This
class of measured service used in connection with a
four-party line will give excellent results. Suppose
you allow each party-line subscriber 600 or 1,000
outgoing calls a year on a four-party line, or 1,200
to 1,800 on a two-party line, at a minimum charge,
with a fixed rate per message for all additional
calls;

the

than

all

incoming calls free. Handled in this way
"line busy" will be no more frequent
with individual unlimited service in fact,
will probably average less per four-party

report
it

is

the calls

;

with unlimited individual lines.
In a peg count which the writer examined where
there were nearly 5,000 party-line telephones, all
of which were either measured meter or nickel
service, the average call per day, per telephone was

Number

Cost to
per
per Operate per
Line.
Year.

of

Average

Rental

Cost per

Line

per Line.

Line.

I

gioo

2

125

4

175

8

275

S48
36-72
27-108
24-96
20-160
18-144

515
22.50

Interest

on

Investment
per Line.
S

1.3.

In regard to secrecy or privacy of a properly designed party-line telephone, it is almost as private
With a lamp-signal
as an individual telephone.
board and selective ringing, the different parties on
the line have no means of knowing when a party
is calling or being called, and if a line is in use
they can readily hear another party come in on the
line.

Up

to the present time the call for the party-line

equipment has not been very great, and the Independent manufacturers who have done so well in
furnishing equipment have not given this subject
the attention that it should receive in the future.
One of the leading manufacturers is just placing
on the market a four-party selective system which
depends upon the number of frequencies to operate
From the limited experiments the writer
the bells.
has had an opportunity to make, the system seems
to possess valuable points over the pulsating bell
type, which has been used by the Bell company.

One

of the greatest needs of the Independent telephone interests is either for this association or a
kindred association to take up. in a technical way,
the practical subjects of traffic engineering and equip-

Total Cost
Operation,
Depreciation Interest and
10 Per Cent. Depreciation
per Line.
per Line.

5

6.25

Sio
12.50

8jo
40.75

37-50

8.75

17-50

63-75

67,50

13-75

27-50

108.75

line is greater for both the two
and a fo'ur-party line than for either a greater or less
number.
point that should not be lost sight of
in establishing party-line rates is that a dollar or
in the rate makes considerable difdifference
two

investment per

A

ference in the net percentage earned on the amount
invested, as is shown by the two rates on the four
and eight-party lines.
will now look at the party line from a traffic
and tariff standpoint, which is an exceedingly comThere are three nrincipal objecple.xed problem.
tions to the party line
First, the annoyance from the bells ringing when
someone else is wanted; second, the frequent report
of "line busy ;" third, service is not private.
The first objection can be almost entirely eliminated on party lines of four or less, providing the
equipment is of proper design and the operating is

We

good.

problem. If there
The second is a more
are two or more parties on the line with unlimited
To
service the line will frequently test "busy."
remedy this some form of measured service will be
is
admitted that measured
it
necessary. While
service adds complications it is undoubtedly the
charging. While there
method
of
most equitable
are several forms of measured service, there are
none that entirely fill the requirements. Automatic
apparatus either at the telephone or on the switchboard is not satisfactory, for in case the line
called for should be busy there would be a call
registered without the party securing the service.
With either a meter or slot machine placed at the
telephone it renders the service slow, for the opdifficult

erator must remain in on the line until the calledfor party is secured, and the calling party h.as regThis also
istered or deposited the required coin.
works a hardship on the party called for, as it is
necessary to wait until the party calling deposits
measured
the coin or registers. The system of
service where a meter is used is also more expensive, inasmuch as it requires a visit to each telephone to take the reading of the meter before a
bill for service can be rendered.
The system in use in a number of the largest Bell
exchanges and the one which gives the best general results is that in which the operator marks
down the number of the telephone of the party calling, and in case the call is not completed she draws
a line through that number. Each hour these sheets
containing the record of the calls are collected and
sent to the billing department.
Measured service handled in this way gives the
Abstract of paper read before the Independent Telephone
I.
Association of tlie United States at Philadelphia, Jnne 26, 1902.
for the Federal Tele-

The author is superintendent of equipment
graph Company of Cleveland.

1902

FIELD.

from a view of economically and properly handling
the Morse. It is important froin the fact that the
operators should be able to switch their messages
to any point of the compass, and third, it saves the
expense of building and maintaining additional
switching stations. From the foregoing I am in
hopes that the Independent companies will realize
the absolute necessity of an association to solve the
problem that cannot be solved by such companies
working separately.

line than

COMPARATIVB DaTA OF PaRTY-LINE SERVICE FrOM 4,000-HNB EXCHANGE.

TelephoDes

5,

The
When

Net Earning

ing per
Line.

per Telephone.

S18
31-25
44-25
32.25
51-25
35-25

818
15.62
11.06
8.03
6.41

Mr. Burton added that ne.xt Monday the
directors would receive bids from construction companies for outside wiring, and will be ready to close
a lease for a building for the switchboard, when the
v.'ork of installing it will be begun.
It is intended
to start with a section capable of taking care of
1,000 local telephones and 200 toll lines.
When asked point blank how much money the
company had received on its 20 per cent, assessment,
Mr. Burton declared it was about $27,000.
They have four places in view for the switchboard,

but an option has been obtained on only one of them,
and it is feared that a disclosure of the possible

would force up the rent demanded.
Fred Williams, who has been doing the company's
work, is no longer connected with the enterprise, and the directors are now looking for a practical telephone man to act as manager.
They comlocation

offices

4.40

ment. There are thousands of dollars being wasted
through ignorance, which could be avoided to a
considerable extent by action on the part of such
an association.
With the millions there are invested and the
opportunities there are open, it is a crime to the
Independent telephone interests that a little closer
union and more uniform equipment is not adopted.
The day for long-distance telephony is ju.st in its
inyfancy,
and for the Independent companies to
handle their share of the traffic and give the class
of long-distance service that will be demanded, they
will be compelled to adopt a more standard form of
ennipment.
The writer's experience on the United States

Telephone Company's long-distance lines is that
where 20-volt and 40-volt common-battery systems

made by

different manufacturers are connected the
results are unsatisfactory.
So much so in one case,
where a 40-volt system was installed, the former
toll business at that place was almost lost for a
period, owing to the inefficiency of the system for
long-distance work. Later a change was made that
remedied the condition to some extent, but the
system has never given the service it should. The
trouble just cited was not due to the fact that it

probably
was a 40-volt system, which
nearer correct, but due to the fact that the system
was improperly designed for receiving incoming
voltage

is

business.
If the Independents expect to handle long-distance business in an up-to-date manner, deriving
the greatest amount of revenue from the capital invested, building their connections by ticket wire and
leasing their wires to brokers and large corporations
to use for telegraph, while the telephone company
is using the same for telephone purposes, consider-

that
all

it takes too
the details.

much

of their time to look
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asked this morning

they were going to
throw up their hands, the directors of the Detroit Cooperative Telephone Company entered a positive denial.
Messrs. Burton, Ingram, Carhartt, Danziger
and Gates held a meeting to-day after which Mr.
Burton announced that a week ago they entered
into contract with the International Telephone Manufacturing Company of Chicago for a switchboard
with a capacity of 12,000 telephones. The agent
of the company was present and confirmed the re-

plain
after

Net Earn-

Situation in Detroit.

[From the Detroit Evening News

J. A. Hamilton and others of Marissa, 111., have
incorporated the Marissa Telephone Company.

The Randall Telephone Company of Randall, Kan.,
has been incorporated with $2,500 capital stock.
The Windsor Mutual Telephone Company of
Windsor, 111., has been incorporated by H. S. Lily
and others.
At a regular meeting of the City Council recently
the Bell Telephone Company was refused a franchise
to enter Charlottesville, Va.
N. D. Ravenscroft, Ed C. Roth and others of
Buckner, Mo., have incorporated the Jackson County
Telephone Company of Buckner.

The Ellis County Independent Telephone Company of Waxahachie, Texas, has been incorporated
with a capital stock of $100,000 by A. E. Shaffer and
others.

The Texas and Western Telegraph and Telephone
Company has been incorporated, with $200,000 capital stock, by James Douglass, Wm, E. Dodge and
others.
The headquarters of the company will be
at

Douglas, Ariz.

men of Des Moines, Iowa, are
sympathy for the striking telephone
of that city by holding mass meetings and

The

laboring

showing
girls

their

formulating plans for the carrying
to a successful termination.

of the

strike

The Independent Telephone and Telegraph Company of Oakland. Cal., has been incorporated with
H. C. Stillwell, A. J. Snyder, F. C. Watson and
others as directors. The authorized
of the company is $500,000.

capital

stock

toll

able forethought and sound engineering will be required.
If the long-distanced -trunk lines are to be built
by different companies, they should consult each
other, decide upon the class of construction and
equipment, and, more important still, the location
of their relay or switching stations; I mean locations along the trunk lines where testing for trouble
for switching
is done, where operators are located
purposes, and where telegraph apparatus such as
relays, repeaters, Morse panels, batteries, etc., are
located for handling leased'-wire work. The proper
locations of these switching stations is a very imThey should be located a certain
portant matter.
distance apart to get the best results from the
telegraph apparatus. They should be located at

junction points on the east and west and north and
south trunk lines. This location is very important
from three points of view. It is very important

The Home Telephone Company of Jamestown,
N. Y., is kept busy by the Bell company, which
company, although it has abandoned the poles which
the Home company was ordered by the City Council
to use, refuses to allow the Home company to
string its wire on the poles and tears the lines
down as fast as they can be put up.

The Delaware Long-distance Telephone and Telegraph Company has been incorporated with a capital
stock of $250,000. The incorporators are Jesse Slinghuerr and Carroll T. Bond of Baltimore and John G.
Gray of Wilmington, Del. The purpose of the company is to construct a long-distance telegraph and
telephone line in Delaware, Maryland and Pennsyl-

—

Advertising the telephone that is, advertising the
use of the telephone, to extend its use by the public
is of comparatively recent date, but some clever work
in this direction has been done in Chicago. New
York and other cities. Printers' Ink. the advertising journal, praises the efforts of the Bell Telephone
Company of Buffalo along this line. The "ads" of
that company are prepared by C. A. Spaulding, the
traffic manager of the company, and are effective.

Spaulding is a former newspaper man, and his
training has stood him in good stead.
Air.

;
;
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Indiana Telephone Items.
The

People's Co-operative Telephone Company of
Colfax has been ineorporated with a capital stock
of $5,000. The incorporators are J. A. Morrison,

Darby and

L.

E.

others.

One

of the severest storms that ever visited the
state occurred recently and considerably damaged
telephone property in six or eight counties. The
highways were blocked with telephone poles and the
wires were scattered over the tiekls.
The farmer.s.
in clearing the roadway, chopped a large number of
serviceable poles in two. Lightning destroyed the
local exchange of the Central
Union Telephone
Company at .-Me.xandria, burning out the toll-line
switchboard and disabling a part of the local instrn
nients.

the Central Union Telephone
damages to trees, caused by wires, the
Indiana Supreme Court holds that an abutting property holder must allege ownership in fee to the middle of the street, and the location of the trees within
the strip so owned. "Such an omission is fatal,"
In

a

suit

Company

against

for

porated at Broken Bow, Neb., with a capital stock
of _ $35,000.

The Interior Telephone Company at Grinnell,
Iowa, has increased its capital stock to $70,000.
Contracts have been let for the Northwestern
telephone-exchange building at Fargo, N. D., and
work on the conduit has been begun also.
R.

A

Consideration of the Constancy of

Magnets

in

Measuring Instruments.

It is remarkable how many electrical measures depend upon the constancy of a permanent magnet.
Good results have been arrived at in this direction,
but the magnet generally remains, if not a cause of
error, at least a cause of anxiety, and necessitates

frequent operations of standardizing. Besides, it is
diflicult to distinguish the instruments with good
magnets from the inferior ones. The Physico-Technical Institute of Germany, while recognizing that
8..

said the court.

The Indiana State Board of Tax Commissioners
will meet on the 14th of July for the purpose of
fixing the annual assessment for taxation of all the

;

property of telephone and telegraph companies, and
the hearing of appeals from the county board assessments. It was generally understood that the
state board intended to increase the assessment for
telephone companies on some sort of good will or
increase of earnings' basis, but the Supreme Court
during the week upset such plans by holding that
there was no law in the state authorizing or pernnlting the taxation of the good will of a business
F.

enterprise.

Fig.

Fig.

I.

A CONSIDERATION OF

3.

THE CONSTANCY OF MAGNETS

IN

Ohio Telephone Notes.

MEASURING INSTRUMENTS.

Henry A. Everett and J. B. Hoge, president and
secretary of the Federal Telephone Company, have
sent a circular letter to all the stockholders of the

such instruments are often sufUciently exact, has
been obliged to give up delivering certificates for
apparatus with permanent magnets, on account of

Federal and Cuyahoga Telephone Companies, recommending that they purchase stock in the United
States Telephone Company on the terms offered
by Messrs. Barber and Hoffman. They consider it
a good business proposition.

A system of direct-current measuring instruments
which was presented to the Societe Internationale
des Electriciens of France recently by Pierre Weiss,

said that the Bell Telephone Company will
oppose the repeal of the section of the Cleveland
ordinance desired by the Cuyahoga Telephone Company, giving the company the right to change its
rates slightly and alter its service to some extent.
The Citizens' Telephone Company of Batavia has
increased its capital stock from $50,000 to $TOo,ooo.
Suit has been brought by the village of Hamler,
near Napoleon, to prevent the County Mutual Telephone Company from building a line into the tov.'n.
It is said the Independent companies are opposing
the Mutual company.
The stockholders of the Citizens Telephone Company of Columbus have held a meeting to discuss
the switchboard matter, but no decision has been
arrived at. The officers are said to be favorably
impressed with the automatic board which thev saw
O. M. C.
in operation at Fall River, Mass.
It

is

Telephone Developments

in

the South.

and lighting of the city
of New Orleans has reported unfavorably on two
telephone ordinances, one from the Telephone Company of .America, for a franchise, and a second
known as the McFall ordinance, for telephone privi-

The committee on

fire

leges.

The telephone exchange
recently destroj'ed by

fire

at
at

Demopolis, Ala., was
a loss of about $1,200.

The National Telephone Equipment Company has
brought suit for $25,000 damages from the People's
Home Telephone Company of Birmingham, Ala.
The plaintiff asserts that this amount is due it for
apparatus furnished, while the defendant alleges
that the plaintiff did not keep the contract in the
matter of supplies.
The Southern States Telephone Company of Norfolk. Va.. has completed connection with the Tidewater Telephone Company of Gloucester Court
House, Va.
The town of Henderson, N. C, has refused a
franchise to the Bell Telephone Company. A local
Independent company is already operating.
At Spartanburg, S. C. the Citizens' Telephone

Company has been

sold at public auction to satisfy

a mortgage. L. W. Floyd of Newberry, S. C. was
L.
the purchaser at $23,000

Telephone News from the Northwest.
Belt Line Railway Company has put
telephones in all its cars, so that the conductor can
talk with the engineer in charge of the power .station
at the top of the hill.
The suit for the right-of-way in certain streets
in Minneapolis between the Northwestern and the
Twin City companies has been settled in favor of
the former, the latter being forbidden to string
wires below those of the other where they arc constructed first.
The Litchfield CMinn.) Telephone Company has
re-elected its old board of directors and declared a

The Duluth

10 oer cent, dividend.

The Arlington Telephone Company has been

or-

ganized at Moville, Iowa, with a capitalization of
S5.000.

The

Central Telephone

Company has been

incor-

tained by adding the ordinates of Curves 3 and i,
the latter being multiplied by a greater or "less factor, according to the importance of the elastic force.
This curve possesses in general a minimum (A) and
a riiaximum (B), and there arc thus two values of
the field Hi and H:, for which a small variation of
this field produces no error.
By properly choosing
the spiral springs, one can bring the minimum to
confound itself with the maximum, in a point of
inflexion with a horizontal tangent (s), which corresponds to a constant sensitiveness over a very wide
extent of field. In a trial apparatus provided with
an electromagnet in place of the permanent magnet,
it was possible to show that the sensitiveness varied
by only one six-hundredth part about its mean value,
while the field passed from 1,000 to 2,000 gauss. Tlie
above considerations relate to a determined value of
a, but may be extended to all the values of a relatively small for which the elastic and magnetic
couples both increase proportionally to a
It is stated that the instruments constructed on the
above principle by a French manufacturer have been
remarkably successful, such as a loo-aiiipere ammeter and i2S-yolt voltmeter. They are of the usual
round type, with the needle pivoted at the bottom
and moving over a graduated arc at the top they
are designed mainly for industrial use. The magnet
is a square bar bent into circular form, with a short
air gap, having parallel faces
(Fi.g.
In this
3).
space turns a bobbin of aluminum, carrying the coil
of wire and having in its center the small iron piece.
The coiled springs arc formed of very thin silver
strips.
The regularity of such an instrument is .said
to be very good, as is shown by readings taken at
diff^erent currents to produce deviations in the needle,
while the magnet field has values of 500 and 600
gauss, respectively. The sensitiveness is shown to
be independent of the field over the whole extent
of the scale. When the field increases 20 per cent,
the slight variations which occur are of the same
order as the errors of observation. The compensation thus gives even more than was expected, in
correcting equally well the effect of weakening of
the magnet on the large and small deflections. When
the magnet is made of good magnetic steel it gives,
when freshly magnetized, a field of 700 to 800 gauss
in the air gap.
It is then demagnetized down to 600
.gauss and the field which remains has a great stability and any notable weakening is quite excluded.
But once calibrated, it is said, the instrument will
even hold good for a new weakening of 100 gauss, or
about 17 per cent.
One good point about these instruments is that
printed dials can be used without having to be very
accurate in the mounting. This is due to the fact
that the movable coil may be shifted considerably

the inherent variability of that part.

is

said to preserve the practical advantages of per-

manent magnets and to be at the same time free
from their capital disadvantage, the lack of constancy in their ma.gnetization.
The usual type of instruments presents different
kinds of errors. In those which are based upon
the use of a fixed current-coil and a movable magnetic arrangement, the controlling magnet furnishes
the couple which opposes the deviation of the movaWhen the controlling magble part by the current.
net weakens, therefore, the sensitiveness increases.
On the contrary, in the instruments with movable
current-coil, such as the Desprez-d'Arsonval, it is
the magnet which furnishes the deviating force, and
the sensitiveness diminishes as the magnet weakens.
These defects may be counterbalanced one by the
other, by taking both the opposing and the deviating
couple from the same magnet. Suppose, for instance, a Duprez-d'Arsonval galvanometer (Fig. i)
in which the wires carrying the current to the movable coil (B) are deprived of rigidity and whose
movable portion carries a small piece of soft iron
(M), which moves solid with it and which the magnet (NS) tends to keep in the direction of its field.
It is easily seen that in order that the deflection
produced by a given current traversing the coil should
be independent of the field of the magnet, it suffices
that the magnetic moment of (M) be constant. This
condition is realized approximately by arranging the
parts so that (M) is magnetized to about saturation.
In reality it is not necessary to satisfy exactly the
two conditions proposed' infinitely flexible conducta small opposors and magnetic saturation of (M)
ing elastic force may compensate for the imperfect

—

;

saturation.
Graphically,

the conditions of the problem are as
The abscissa; of the curves shown in Fig.
follows
2 represent the values (H) of the field in which the
moving part turns and the ordinates the currents
For
(I) necessary to produce a given deflection a.
supposed to be uniforrn.
simplicity the field
is
represent the total area of the coil
Then let
and /i the magnetic moment of the small piece of
iron
(M). When the opposing couple is of an
" where
elastic nature, it may be represented by C
C is a constant, and this gives
Ca
AHI C05 a

A CONSIDERATION OF
IN

:

A

X

=

thus in inverse ratio to H, and the curve is an
equilateral hyperbola (Curve i). Again, suppose
that the opposing couple is of a magnetic nature the
equation for equilibrium will then be
AHI cos a =: ^ H sin a
I

is

;

sin a

H

Hj

H,
FIG, 2.

THE CONSTANCY OF MAGNETS

MEASURING INSTRUMENTS.

from the center without affecting the graduation.
Voltmeters (125-voIt type) have been made which
differed from each other and from the printed scale
by only

0.3 to 0.4 volt.

constructed, the voltmeters have a movable
of fine manganin wire, which, with the extra
For the
resistance, brings the total to g,ooo ohms.
ammeters a deciamperemeter, mounted with a shunt,
The movable bobbin, with its coil, is of
is
used.
aluminum, which gives extreme lightness and diminishes the friction on the pivots.

As now

coil

New Members

of the National Electric
Light Association.

The

action of the National Electric Light Associaits recent convention ire Cincinnati in reducing
the membership dues in the cases of companies operating in small cities and towns is bearing fruit. In
the short time which has elap-sed since the convention companies in the following-named cities and
towns have become members: Altoona, Pa. Atlantic
City, N. J.; Auburn, N. Y. Bloomin.gton, III; Covington. Ky. Clinton, III. Edwardsvillc. 111. EvansFishkill-on-HudElizabeth City. N. C.
ville, Ind.
Fulton, N. Y.
Jackson, Mich.; Lead,
son, N. Y.
Macon, Mo.; Manheim, Pa.; Muscatine, Iowa;
S. D.
tion at

therefore proportional to the magnetic moment
will represent nearly the magnetic intensity
of the material of M, in function of H.
Experience shows that this curve has not quite
the above form, and should lie replaced by Curve 3,
in which the horizontal asymptote corresponding to
the saturation is replaced by a slightly descending
asymptote. This is because the magnetization, instead of preserving an invariable direction in the
iron piece (M), turns slightly with relation to the
material, and this efi^ect is stronger as the field is
more powerful. Curve 4 of an instrument having
an opposing force both magnetic and elastic is obI is

Curve 2

ij-

;

:

;

;

;

;

:

;

;

;

Plymouth, Mass. Red Oak, Iowa Rockford, 111.
Wheeling, W, Va. Columbus, Ga,
Scranton, Pa.
;

;

;

Zanesville, Ohio.

;
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Comparative Acceleration Tests with
Steam Locomotive and Electric
Motor Cars.'
By

B. J.

Arnold and W.

B. Potter.

In connection with the preparation of a report on
the use of electricity for the propulsion of trains
of the New York Central railroad in the tunnel
entrance and terminal in New York city, an invitation was extended by the General Electric Company
to Mr. W. J. Wilgus, chief engineer of the railroad
company, to use its experimental track (Fig. i)
and apparatus at Schenectady, and a series of tests
were accordingly carried out under the direction of
the authors of this paper. The tests were priricipally for the pui-pose of determining the compari-

July

Central
Central
Central
Central

coach
coach
coach
coach

No.

60,250
53,7oo
51,450
54,600

545

No. 1709
No. 508
No. 1798

During the tests many runs were made, but for
the illustration of this paper representative and average runs only are given.
The electric runs were made upon the General
Electric experimental track against a head wind of
The rail was dry, the temperaIS miles per hour.
ture 8° C, and the grade practically level. In the
middle of the run there was a curve having a miniradius of 875 feet, equivalent to about a 6%°
curve, the effect of which may be assumed as approximately equivalent to the one per cent, up grade
of the steam runs.

mum

son between steam and electric traction on shorthaul suburban-passenger service. Owing to the short
curves in the connecting tracks, the General Electric
Company's track could not be used for the steamlocomotive tests. The steam tests were, therefore,
made on the New York Central main-line tracks
west of Schenectady.
The steam locomotive was built from the speciMr. A. M. Waite, superintendent of
fications
of
motive power and rolling stock of the New York
Central, by the Schenectady Locomotive Works.
It was designed specially for the rapid acceleration

a

Watt-hours
per Ton Mile.

^s

OH

No. of Character
Run.
of Load.

"H

a

&D-

1^

"rt

I

6 Trailers

3

5

5

4

"

7

3

9

2

"

II

I

"

H

^^

^^

157
130
104
77
47
23

228.5
20r.5
175-5
148.5

94-5
71-5

From

>i

Am-

Watt-

peres.

meter.

75.9

79.4
82.0
86.9
93-4
99 4

From

Volts

27-2
28 6
29.8
30.6
32.0
33.1
34-6

36.4
37-9
39-t
41.0
42.8
44-7
46.7

118.

aiT3

78.

S4.3
84.7
98.5
115.

114.

132.3

129.0

All steam-locomotive runs were made upon the
Central main-line track west of Schenectady against an up grade of o.i per cent, and a head
wind of IS miles per hour. The temperature was
4° C, and the rail wet with a very light-falling snow.

New York

Character
of Load.

No. of

Run.

Weight
of Load,

Total

Maximum

Average

Weight

Speed.
Miles per
Hour.

Speed,
Miles per

390

28.2

41.3
40.9
45-7
48.0
50.9

284

of Train,

Tons.

map of
FIG.

I.

2

6 Trailers

4

10

5
4
3
2

12

I

"
"
"

Line

23

130

154

In starting, the throttle

eration.

Hour.

27.4
27.3
30,1
33.0

was opened wide

°

wheels.

1

motor cars were similar in form,
54 feet over all, each weighing about 35 tons, including the electrical equipment, which consisted of
four General Electric 55 motors and type-M control.
All axles being equipped with motors, the two cars
together gave approximately the same weight upon
electric

The accelerathe drivers as the steam locomotive.
tion was, therefore, directly comparable for trains
of equal net weight, and to secure this comparison
the same trail cars, arranged in the same order, were
used in both the steam and electric tests.
In the steam runs the draw-bar pull, speed and
time were recorded by an Illinois Central dynamometer car, and the same car was used with the electric motor cars to determine the relation between
current input and draw-bar pull. The dynamometer
car had to be returned before the electric runs were
completed, but not before a large number of readings
were taken, from which curves were plotted showing
the relation between amperes and draw-bar pull with
different weights of train behind the motor cars.
The draw-bar pull thus determined has been plotted
on electric-motor-car curves, which were taken
subsequent to the return of the Illinois Central car.
The order of the tests, both steam and electric,
was as follows
train of six cars, including five standard passenger coaches loaned by the New York Central rail-

A

road,

264
237
211
184

with a large firebox, giving it facilities for rapid
steaming, the pressure dropped from 200 pounds to
less than 1S5 pounds during the first part of accel-

work required in suburban service, being provided
with large grate area and heating surface, and a
very large proportion of weight on its driving
The two

157
130
104
77
47

Although this locomotive was especially built for
suburban or acceleration work, and was provided

COMPARATIVE ACCELERATION TESTS.

and the dynamometer

car,

was

started

and

run over a mile of track, acceleration being made
These same runs were reas rapidly as possible.
peated, dropping off one car at a time, until only

dynamometer car remained. Automatic records
were kept of the draw-bar pull, speed, time, distance
and the strength and direction of the wind. The
condition of rail and temperature were also noted.
The same runs were repeated, using the two motor
cars in place of the steam locomotive, the dynamometer car being used in some of the runs and a
box car loaded to equal weight in subsequent runs.
In the electric runs, additional records were kept
of voltage, ampere and wattmeter readings.
The
wattmeter was not carried on the car, but was placed
tl'ic

stationary at the point of feeding the third rail, thus
avoiding any inaccuracy due to jarring. The voltage leads of the wattmeter were connected to the
extreme end of the third rail and track, thus receiving at .ill times the exact voltage at the train, so
that the energy delivered to the motor cars represented the net input and did not include losses in
the feeder system.
The cars used in this test and the weights are
given below
Pounds.

New York Central locomotive
General Electric jnoto)' car
General Electric motor car
Illinois Central dyoainometer car
New York Central coach

No. 107
No.
4
No.
5
No.
17
No. 1885
.]

214,000
73,000
70,000
45,640
48.200

I,
A paper presented at the nineteenth annual convention of
the American Institute of Electrical Engineers at Great Bari^inffton, Mass., on June 19, igo2.
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COMPARATIVE ACCELERATION TESTS.
RUN WITH SIX TRAIL CARS.

2.

— ELECTRIC

Number

of trailers

Motor cars Nos.
Locomotive No.

4

and

5

1407

in 30

1902

5,

Seconds.

^

2

3

4

=

g

38.2
31.7

36.4
26.2

34-2
27

32
24.7

30.3
23.2

28.1
20

An inspection of the above tables brings out
clearly the fact that the electric motors during
ac.
ceieration can more effectively utilize the weight
upon their drivers than a steam locomotive. As
rapid acceleration is especially important when
stops
are a mile or so apart, the electric motor
has an

aavantage

in being able to cover the same
distance
the .eanie time with less energy expended and at
less maximum speed than with the steam
locomotive,
owing to Its being able to maintain its maximum
accelerating rate for a longer period.
The. average speed given in both steam and electric tables IS the average speed of the
train while
It IS in motion
and does not include time of any
stop at the end of the run,
Starting from rest, the
power was kept full on to the three-quarter-mile
post, where the power was shut off and the brakes
applied in such a manner as to bring the train to
re.st as near the mile
post as practicable. In the
tests the steam train ran from five to
15 per cent,
over a mile before the train was brought to rest, and
the electric trains from two to four per cent., but
even with the longer distance the average speed of
the .steam luiis cnly approaches that attained in
the electric runs n.ade over a shorter distance. }\
comparison of the t'vo sets of runs on the basis of
average .«.peed is, therefore, not quite fair to the
electric-motor car, as its average speed would have
been considerably higher if the length of the run
had been the same as that made with the steam
locomotive. An inspection of the tables will show
however, that, even with the shorter distance run,
the electric-motor cars were able to make higher
average speeds than the steam locomotive over its
longer distance, and these higher average speeds
were obtained also with a lesser maximum speed.
The maximum speed of a train making a giver,
run in a given time serves as an indication of its
c'.'ergy consumption.
A train, therefore, which is
so hanr.led as to rrakr a given run in a given time,
with lowest maximum speed, will consume less energy for the run. The electric runs tabulated all
show a lower maximum speed and a higher average
.'.peed than tiiose inns made with the steam locomotive, and the energy consumption of the electric
runs should, therefore, be less for the same service
performed ihai; with the steam locomotive.
The motors of an electrically equipped train may
be placed upon the trucks of ordinary passenger
coaches, each carrying its full complement of passengers, and thus lessen the gross weight by elimination of the locomotive. The true measure of comparison between steam and electrically propelled
trains should he the energy per seat-mile, rat: er
than per ton-mile, as the latter value is based upon
the total train .veight and includes a consi lerahle
proportion of dead weight embodied in 'ocjmotive
and tender. The weight of the electric motors is
much less than the weight of a steam locomotive
capable of performing the same service, as the latter,
in addition to its tender, must be heavy enough
upon its drivers to provide a draw-bar pull sufficient
to accelerate the train.
As an illustration, the following table has been
P'-epared from these tests, showing the number of
cars in the train, the number of passengers carried
("each car seating 64 people) and the energy, which,
for convenience, we have given in watt-hours, rein

and steam used

full stroke, the engine being hooked
up as acceleration proceeded. Curves showing details of three of these runs are given in Figs. 2, 3 and
Fig. 2 is for an electric run with six trail cars, the
4.
weight of which was IS7 tons, and, including the

motor

cars, 228.S tons.

Power was

applied on 4,170

feet, the distance run was 5,380 feet and the watthours per ton-mile were 79.4. In Fig. 3 is represented a steam run with the same number of trailers
and of the same weight. The total weight, including
the locomotive, was 264 tons. The power was on
for 4,03s feet, and the distance run was 6,150 feet.
Fig. 4 shows an electric run with no trailers, the
motor cars weighing 71.5 tons. The power was on
for 4,080 feet, the distance run was 5,360 feet and
vhe watt-hours per ton-mile were 129. The speedtorque curve of the GE55 motor is shown in Fig. 5.
While the electric runs had the advantage or
dryer rails than the steam runs, the driving wheels

Although the
either instance.
was able to give a maximum
tractive effort at starting equal to that obtained
electrically, this high tractive effort was not maintained, but immediately fell off with increased speed,
even with the most expert handling.
As the acceleration curves produced by the steam
locomotive and electric-motor cars have different
shapes, and ?'.s in the two tests there was about the
same weight upon the drivers, it is interesting to
note how well this driver weight was utilized. This
is shown by the following tables, giving the speed
reached in 10, 20 and 30 seconds, with equal trailing
load for both electric and steam trains
were not slipped
steam locomotive

Number

123456
123456

of trailers

Motor cars Nos.
Locomotive No.

4

and

5

1407

of trailers

Motor cars Nos. 4 and
Locomotive No. 1407

5

in 10

22.5

20.7

r4

13

Miles pkr Hour Attained
Number

j«

V

t
?

34
25

17.3
12.5

in 20

Seconds.
T4 4
12

126
10

11

9.7
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COMPARATIVE ACCELERATION TESTS.— STEAM
RUN WITH SIX TRAIL CARS.

per pa.^senger

for

both

steam and

electric

runs.

Net Energy per Passenger Carried.
Number
of

Number

of Cars.

Passengers.

6

3

384
320
256
19?

2

..128

5

4

64

1

This table

Watt-hours per
Passenger.
Steam. Electricity.
43.9
52.2
57.5
77.4
103
187.8

29.7
32.1
33.5
37-5
45.2
45,2

based upon the actual net energy
delivered to the wheels of the train, and does not
include the losses inherent to any system of operation.
Tile results iaiiulated may, therefore, be considered as fundamental, and typical of the two
systems of operation the steam locomotive and the
is

—

electric-motor car.

The following

table gives the efficiencies for the
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electric runs, the efficiency
«iet-energ5' outpnt to the

between

being the ratio
wheels and total

input

volt-an\pere

Efficiency of Elhctric Runs.
Watt-hours
per Ton Mile.
Output.
Input.

Average
m.

Trailers.
6

p. h.

79.8

59 I
61
63.S
6b

..2S.6
..=9.S

5

..30.6

82

696
75-3
79.S

..34.6

Efficiency
of Run.
74 1'
74.3*

S4.9
go.2
99.6
II2.S

75-3?^
75.3!!

130

61. <J

69.9*

II

ment would increase the weight of the cars about
20 per cent., the actual comparison of coal consumption would be approximately in the ratio of 6.6 for
electric and 15.6 for steam.
Assuming that coal for a power station can be
purchased for 80 per cent, of the
that used in the locomotives and
coal for electrical power is about
total cost, including maintenance

cost per ton of
that the cost of

one-third of the

and

interest

on

investment, it is probable that the actual gross cost
of electrical power would closely approximate the
coal consumption of a steam locomotive in this class

An

accnrate comparison of the relative efficiency
or coal consmnption of steam and electric power
for similar service would require an extensive series
of tests with indicator and dynamometer on the
perfoimance of the steam locomotive.
As a matter of interest, we have secured an

approximate comparison from a single test by weighing the coal and water taken by steam locomotive
No. 1407 for a period of 24 hours, covering four
trips between North White Plains and Grand Central Station, a distance of 24.7; miles, on the Harlem
of the

division
trips

occupied

New York
about
_
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COMPARATIVE ACCELERATION TESTS.
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for 19 hours.
is

a record of the service covering the

24 hours
Total effective horsepower-hours, hauling coaches
861
Coal consumed
13.412 pounds.
Coal per effective horsepower-hour
i5.6pounds.

The effective horsepower-hour given above is the
required for movement of the cars only,
exclusive of the locomotive, and was determined
from the draw-bar pull, taken by dynamometer car
in previous tests over the same route.
The coal consumption covers all coal burned during the period of 24 hours, not only for movement
of cars, but also movement in the yard and the
banking of fires during las'-overs.
The effective horsepower-hour to move the cars
ser\'es as the basis of comparison with electric service, the coal consumed by the locomotive for whatever purpose being properly chargeable to the net
work done by the locomotive during the period.
The efficiency of an electrical system, as an average under variable load, may reasonably be assumed
as follows
energ>'

Barnard.

Barnard, manager of sales for the
American Vitrified Conduit Company of New York
city, entered the electrical field as salesman with
the American Vitrified Conduit Company in iSgg. At
that time underground conduit construction was not
so well developed as at the present time, and the
company was confining almost all of its output to
the great subway systems in Baltimore and Providence. With Mr. Barnard's help this company has
made rapid strides in the trade, and to-day it
stands foremost in the manufacture of conduit. Not
only has its deliveries represented the largest contracts in this country for conduit, but it is conBleecker

TRIC RUN WITHOUT TRAILERS.

ments about one hour, and the locomotive was
Following

S.

90^ Efficiency
"
92^

Alternator
Higb-potential transmission

"

98^
97^
92^
95?
75^

Transformers
Converters
Third rail
Slotors. including control

"
"
"

5i-33?

B.

S.

BARNARD.

/
stantly shipping conduit abroad.
The company's
factories give it a very large capacity.
One of them
kept busy making conduit for the great railway
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COMPARATIVE ACCELERATION TESTS.
TORQUE CURVE OF G. E.-55 MOTOR.

tunnel in New Yorlc city.
The company's success
is largely due to the persistent efforts of Mr. Barnard, who has not only worked up the business in
a conservative manner, but is one of the most popular men in the trade, well known and well received
at all times.
Mr. Barnard has been a military man
for 20 years as a captain in the Twelfth and Twentysecond regiments. New York city. He is a member
of many social clubs, and is "hale fellow well met."
At Cincinnati his company is laying some 2.000.000
feet of conduit for the Cincinnati Gas and Electric
Company, In consequence, the exhibit of the American Vitrified Conduit Company at the recent electric-light convention in that city was of particular
interest.

—SPEED-

motors to the indicated horsepower of the engine
vary somewhat, depending on the load factor.
As an even figure, we will assume an efficiency of
50 per cent.
Coal consumption per indicated horsepower-hour
from actual records of electric power stations, is in
some cases less than two pounds, the average being
about 2% pounds. .\l the latter figure, the coal per
effective horsepower-hour output of electric motors
would be five pounds. Assuming the head-end air
resistance as lo per cent, and as the electrical gquipwill

Now we

find that

or

for various reasons

— construc-

otherwise— alternators are actually built
giving short-circuit currents as low as 2%
times
tiotial

full-load current, while others are known to
-give
as much as six times full-load current on shortcircuit, _and_all of these are supposed to come
within
the limits of standard representative practice.

between the generators giving 2% times fullcurrent on short-circui' when displaced one
thirty-sixth of the pitch angle between two poles,
If,

load

the cross-current is 11 per cent, of the full-load
current, then the cross-current between the generators giving six times full-load current on shortcircuit when the phase displacement is one-thirtieth
of the pitch angle between two poles which displacement is allowable under the more liberal specification
would be a little over 31 per cent, of the
full-load current
a ratio of nearly three to one
If the amount of cross-current allowable is a
very important matter, it does not seem reasonable
that the manufacturer of alternators should put out
an invariable specification to cover the requirements
of generators which differ so widely.
If 31 per cent, cross-current is allowable, why
should the engine builder be burdened with the expense of making a flywheel to give a displacement
which will cause only 11 per cent, cross-current?
If, on the other hand, 11 per cent, cross-current is
near the allowable limit, why should the engine
linilder be blamed when the generator builder furnishes machines that will give 31 per cent, crosscurrent with the specified displacement?
are next led to inquire what is the effect of
the cross-current, and we learn that it represents
"sychronizing force" or the tendency of the generators to pull each other into step if the phases
are displaced.
also learn that the force is such
a percentage of the full-load torque of one machine,
as the cross-current is of the full-load current.
have been told that this synchronizing force
is what makes paralleling possible and that the more
we have of it the better; we are told that it checks
the displacement of the rotating parts of the engine,
resulting from the irregular crank-pin effort, and
that with great synchronizing power in the generators, it requires a decided effort on the part of
the engines to prevent the generators running well

—

—

We

"

This percentage of effective horsepower output of

\J

In a
experienced in paralleling alternators have been more
or less completely overcome by tinkering with the
governing mechanism on the engine, and consequently it has become fashionable to say that the
troubles originate in hunting, oscillating, or otherwise faulty governors. This, however, is an unfair
statement. Coincidence and cause are two entirely
different things.
The interaction between the generators is not necessarily caused by the hunting or
oscillating of the governors, even though both phenomena are coexistent, and even though the latter
tends to aggravate the former. A more fair statement of the case is, that the parallel operation of
alternators imposes a duty on the governing mechanism of the engine which is abnormal and which
is
directly opposed to its natural function.
In a paper read before the meeting of the American
Institute of Electrical Engineers by P. O. Keilholtz
of Baltimore on October 25, 1901, it is stated in
substance that the object of the specification is to
limit the amount of cross-current that can flow
between the generators. With a displacement of one
seventy-second of the pitch angle between two poles,
ahead or behind the position corresponding to uniform mean speed, two generators might be coupled
together in parallel at the instant when the relative positions of the cranks of the two engines
would be such that one generator would be the
maximum distance in advance, and the other generator the maximum distance behind the position
corresponding to uniform rotation. In this event
the two generators might have a maximum relative
displacement of one thirty-sixth of the pitch angle
between two consecutive poles. With this displacement it is stated that the cross-current will be lo.g
per cent, of full-load current, provided the electrical characteristics of the alternators are
such that
the short-circuit current is 2% times full-load cur-

—

:

Engine

Alternators.'

By Henky E. Longwell.
great many instances the difficulties

rent.

\

11

\

FIG. 4.

— ELEC-

of service, the maintenance of the electrical equipbeing, however, considerably in favor of the electric power.
wish to express our thanks to Mr. E. C.
Schmidt, professor of railway and mechanical engineering. University of Illinois, for his able management of the dynamometer car, assisted by Messrs.
also to Messrs.
J. F. Snodgrass and R. W. Lohmann
A. H. Armstrong and E. F. Gould of the General
Electric Company for their careful supervision and
calculations of the electric test.
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COMPARATIVE ACCELERATION TESTS.
TRIC MOTOR CAR USED.

Requirements for the Paralleling of

New Automobile
New

Regulations.

regulations for the operation of automobiles
on the streets of Chicago were adopted by the City
Council on June 30th on the recommendation of City
Electrician Ellicott. The machines must have two
brakes, one independent of the driving gear. Each
brake must be powerful enough to bring the vehicle to full stop within 10 feet when traveling at
the maximum speed of eight miles an hour.
No
part of the machinery of a vehicle shall be left
running while standing in a public place or street
without an attendant. Badges must be worn conspicuously, and only bells are allowed for alarms.

We

We

in

parallel.

This looks so plausible that we have for years accepted it against the evidence of our senses, when, m
fact, there is just one small grain of truth in it,
i.
e., that some synchronizing force is
necessary to
make paralleling at all possible. Synchronizing
force is not one of the few good things which one
cannot get too much of.
The synchronizing force tending to check the relative displacement between the generators exists
only after the displacement has occurred; when
the generators are in phase the force is nil, and consequently there is nothing to hold them there, I
believe I am saying something new when I make
the assertion that in every practical case, the effect
of the synchronizing force of the alternators is to
increase the irregularity of the angular speed of the
engine instead of to diminish it. On first consideration, this proposition seems absurd, but nevertheless
is capable of being demonstrated practically, as
it
wfll as mathematically.
Irrespective of whether a correction of the troub le
I.
Abstract of paper read before ihe Engine Builders' Association of the United States at Pittsburg, Pa., on May 23, 1902,
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could be effected by decreasing the sensitiveness of
the governor, or improving the turning moment of
the engine, or doing both simultaneously, the indisputable fact remains that with the original engine
performance [on a test cited] a variation of 20 per
cent, in the synchronizing power made the difference
between success and failure in operating the genorators in parallel, and this seems to indicate the
utter fallacy of specifying the same characteristics
in the engine for alternators in which the synchronizing force may differ by 200, or even 300 per cent.
The effect of the synchronizing force between the
alternators is analogous to that of a spring capable
of both extension and compression, and, considered apart from all other forces, will produce an
oscillation of the rotating masses, the period of
which oscillation depends on the intensity of the
synchronizing force and the magnitude of the masses.
The period of this oscillation has a very important

Westinghouse Electric-vehicle Equipments.

A complete line of standard automobile equipments, embodying the latest improvements, as well
as a broad experience, is now being offered by the
Westinghouse Electric and Manufacturing Company
of Pittsburg, Pa. Each equipment includes everything of an electrical nature pertaining to the motive
power of an electric vehicle, except the storage batteries, and is accompanied by wiring diagrams, with
the aid of which the parts can be assembled by anyone familiar with the carriage-maker's art, assisted
by a competent wireman.
The best features of railway and self-propelled
vehicle motor practice have been embodied in the
design of the motors. The frames are cylindrical
in shape, and are especially adapted for universal
methods of suspension and facility of removal, in-

July
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storage batteries, the motors have been designed to
give a higher relative torque or turning inoment for
a given current than is usual for this class of maThis provides the necessary torque for startchines.
ing, hill climbing or running through heavy inud
without necessitating a heavy rush of current.
The motors are supplied in various sizes and for
different speeds for vehicles, ranging from i,,3oo to
5,500 pounds ol gross loaded weight for single equipments, and from 2,Dco to 11,000 pounds for double
equipments.
The controllers are so designed that they may be
let into the scat in such a manner that all parts are
easily accessible from the top and front.
The contact fingers may be removed from the top, and are
easily adjusted.
All contact and arcing parts are
of hard-drawn copper. Controllers are built for
single and double-motor equipments and have either
three or four speeds, both forward and backward,
according to the type of the equipment. The reverse
drum or switch is part of the controller, and an
interlocking device is provided, acting between the

main drum and the reverse drum, and making

it

impossible to reverse with the controller in any
other than the "off" position, the main drum being
locked in that position unless the reverse drum is
fully in the forward position or the reversed position.

The four-speed controllers have four notches, giving four uniform gradations of speed in either direction.
When one of these controllers is used with
a double-motor equipment, such as shown in Fig. 2,
the connections are arranged so that the batteries
may be always in one group in series, and speed variation is accoinplished entirely by series-parallel arrangements of the motors and motor fields. This
avoids all danger of unbalancing die batteries and
renders the wiring less complicated. In the singlemotor equipments (Fig. 3) the same number of
notches are obtained, the batteries being divided
into two groups, and placed in parallel for the two
lower speeds. For the usual running speeds, however, the batteries may be in series.
Each vehicle equipment, besides the one motor or
two motors required and the corresponding controllers with cable tips complete,
consists of a two-pole or four-pole cutout swilch, a direct-reading bj.tery-indicating instrument, a concentric charging receptacle and plug, 15 feet of duplex cable, battery-tray contacts, with
cable terminals
complete, wiring and
wiring diagrams.

Chicago Traction

Affairs.

Mayor Harrison

Fig. 2.

Two-motor

bearing on the amount the angular displacement is
augmented by the synchronizing force. With a period which I believe corresponds with the time of

one revolution of the engine, the angular displacement seems to be increased indefinitely. As this
period of oscillation is increased or decreased from the critical period, the effect of the
synchronizing force on the displacement seems to
natural

decrease.

The whole matter

is

one of compromise.

Let

it

irregularities in the
do set up electrical disturbances.
The reciprocating engine will always have an irregularity in angular speed, and conseqiiently electrical
disturbances are inevitable. The engine builder can
control the amount of this irregularity to a certain

freely admitted
action of the engine

be

that

the

barred by constructional and comreaching absolute perfection.
On the other hand, the electrical disturbances react
augmenting
the inherent irregularities
engine,
on the
in the latter, and the intensity of this reaction is
within certain limits under the control of the electrical engineer.
It is therefore only when the engine
builder and the electrical engineer each recognize
the limits beyond which the other cannot go, and
each endeavors honestly to make the task of the
other as easy as possible, with due regard to the
coiTimercial excellence of the direct-connected unit
as a whole, that we may hope that the parallel operation of direct-connected alternators will cease to
be a subject for discussion.
extent, but he
mercial limits

is

from

Improvements

.

in

San Diego.

machinery already in place,
the San Diego Gas and Electric Company of San
Diego, Cal., has lately installed two General Electric
machines, one of 150 kilowatts' capacity and the
other smaller. These are for incandescent commerWithin a short time the company will
cial lights.
announce a 24-hour service. All circuits have been
overhauled and extended, and all commercial circuits have been changed to the three-wire system.
Most customers arc on inetcrs and the charge is 20
cents a kilowatt-hour, whether for light or power.
In addition

to

the

The company has
known as a relief

also put in a new gas holder, to be
holder. Its capacity is 10,000 feet,
The
v.'hile that of the large holder is 1.50,000 feet.
relief tank will regulate the pressure in the system.

The Union Traction Company
is

of Saginaw, Mich.,
reported incorporated with $50,000 capital stock.

of Chicago submitted
to the City Council on June 30th the
plan of Major E. B. Tolman, attorney
for the board of local improvements,
for the building of a municipal streetrail\yay subway to be constructed by

Controller.

assessment.
The plan was referred to the local transportation comThe council also ordered the
corporation counsel to draw up an ordinance for the construction of a subway
after the Foreman proposition for a bond
issue on the subway itself as an asset.
Consequently there are now three distinct subway propositions before the
council, the Alexander- Washburne plan
being the third.
At the same meeting of the council the
"return fare" ordinance which compelled
the traction companies to return fares
or their equivalent in cases of breakdowns when the fault was tlie companies', was killed by the mayor's veto
and the refusal of the council to change
Fig. 3.
Single-motor Controller.
it so as to make the companies responWESTINGHOUSE ELECTRIC-VEHICLE EQUIPMENTS
sible no matter what the cause of the
Shoulders are turned on each
spection or repair.
accident might be. The mayor declared the ordinance ineffective unless amended.
motor end, making convenient the centering and atThe council committee having in hand the orditachment of any desired motor-suspension device.
have
type,
nance introduced by the North Shore property
except
the
The bearings on all sizes,
owners of Chicago for the introduction of electric
babbit-lined boxes of generous dimensions, with aucars on the Evanston division of the Chicago. Milmotor, illustrated in
tomatic pad oilers. The
waukee and St. Paul railway has decided to recomFig. I, is provided with ball bearings, and one of the
mend for passage a measure which only provides
other motors is furnished with either ball or babbit
for the changing of the
motive power between
bearings. The bearings may be removed without
Evanston and Wilson Avenue, so that the cars of
disturbing any other part of the motor.
the St Paul road could give a continuous ride to
The motor armature is built up on a sleeve, and
its patrons by running up an incline to the Northis machine-coil wound, the coils being very securely
western elevated road.
banded to prevent them from flying out at high armaThe commutator and brushes are larg;e
ture speeds.
the latter are held in improved holders and are easily
Novel French Smoke-preventing Deremovable.
vice.
The motors are especially designed to meet the
Among recent French patents is one granted to
severe conditions under which an electric-vehicle moFuller for a process of burning smoke in furnaces
tor is operated.
It is said they will sustain, without
by the electric spark. In most furnaces the cominjury of any kind or permanent loss of efficiency, a
bustion is incomplete, and the smoke carries off
load of 100 per cent, above their normal rating for
a large percentage of combustible. This is especially
one hour, and will commutate perfectly up to at
true when a fresh supply of coal is thrown on the
least 200 per cent, overload.
The design has been
latter is distilled under the action of heat and a
carefully worked out with the view of obtaining
certain quantity of illuminating gas and tar is formed,
low current consumption with a reasonable weight,
these being driven up the chimney before they have
which is especially important from the standpoint
Durability, also, has been considered
of mileage.
a chance to burn.
To assure their combustion. Fulone of the first essentials, and it is stated that these
ler mixes them first with a certain quantity of air;
motors have run for weeks in the severest service
the air has been previously heated by passing through
with absolutely no attention, and that, in general, Uta coiled tube placed at the outlet of the furnace.
ile care is needed, other than to see that the bearings
The mixture is ignited by a series of electric sparks
are properly oiled. Recognizing the injurious effect
which are formed above the grate between metallic
of heavy discharges on both the capacity and life of
or carbon points. The current is obtained from
special

mittee.

AA

AA

;
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tliermo-piles, which are built into the masonry of
the furnace. The primary current thus produced is
sent into an induction coil" and the secondary current
forms the sparks. This process is said to suppress
the smoke almost entirely and the current is probattery of accumuduced in the furnace itelf.
lators charged by the thermo-piles is arranged so
as to assure the combustion of the smoke while the

A

furnace

is

being lighted.

What Causes Thunderstorms?
on the cause
as those of elecrecent evidence of this is found
trical storms.
in the columns of the Monthly Weather Review,
issued by the United States government, in which
exception has been taken to certain statements in a
recent popular article written by Professor Simon
Newcomb. One of the points at issue will interest
It is the
the readers of the Western Electrician.

phenomena so long observed

A

cause of the electrical phenomena accompanying
Professor Newcomb replies to his
thunderstorms.
critic on this point as follows
"The second point at issue is the cause of a
thunderstorm. I attributed this to a rise of warm
On this
air and a fall of cold air to take its place.
'The development of electricity
the editor remarks
by the rise of hot air and the descent of cold air is,
we believe, a new thought in the physics of the
:

atmosphere.'

"This remark seems to show that theoretical meless advanced or much
is either much
more advanced than I had supposed. The above
view was based purely on those casual observations
which every one may make in the course of his life.
W hen, however, they are challenged, one hardly

teorology

knows where

to

begin.

I

shall,

therefore,

confine

myself to a statement of propositions, a.sking the
editor to point out

where

his dissent

comes

in

spring and early summer it frequently
happens that the excess of temperature of the air
near the ground above that at a higher elevation
is greater than the excess in a state of adiabatic equi-

In

"(.i)

librium.

The

necessary result of this state of things
The colder air above
at some point breaks through the stratum of warm
air below and the latter rises up to take its place.
"(3) The result is a colder wind blowing away
from the place where the descent occurs and toward
thus have
the place where the air is ascending.
the familiar phenomenon at the commencement of
minutes,
a heavy
a thundershower, when, for a few
wind blows away from the seat of the storm.
(,4} This state of things is nearly always accompanied by lightning, and the other phenomena of a
thunderstorm.
•(5> Lightning is produced by an electric disturbance and involves a generation of electric poWhy or how the motion of the air should
tential.
generate this potential, I must leave to others.
"All I am stating are what appear to me the
observed facts. If my propositions are wrong, I
should like to have them corrected by a clear statement of the facts and causes of a thunderstorm."
To this the editor of the Monthly Weather Review, Professor Cleveland Abbe, makes this rejoinder:
"The second point under discussion is not preThere is no
cisely 'the cause of a thunderstorm.'
question as to the mechanism of thunderstorms.
are certainly composed of ascending currents
i hey
which form clouds from which we get rain, lightning
The point at issue is as to the process
thunder.
and
by which electricity and lightning are formed. According to the original statement in Leslie's Weekly,
as quoted in the Monthly Weather Review for Au'The expanse of hot air tends
gust, 1901, page 377:
to rise, and as it does so the air from around flows
down and in and takes its place. By this change
electricity is developed, and thus we may have a
thunderstorm.
"(.2)

is

an

instability of equilibrium.

We

'"This development of electricity by the rising of
air, or the inflow of other air, is the hypothesis
that we originally objected to as one that has not
yet been accepted by electricians still it may be true,
and we hoped that Professor Newcomb would explain its reasonabilit)-. In his reply he simply states

hot

;

that 'lightning is produced by an electric disturbance
and involves a generation of electrical potential.'

of course, merely another way of stating
the same thing. It is considered necessary by physicists to explain, first, how the atmosphere or the
vapor particles come to be electrified at all, as we
know they are, and, second, how the gentle electrification of the atmosphere can give rise to the
powerful lightning flashes of a thunderstorm. During the last iew years J. J. Thompson and C. T. R.
Wilson have made it appear plausible that condensation in saturated air begins preferably on the
negative ions, and that in this way the raindrops
bring the negative electricity down to the earth and
leave the free, positive electricity behind in the
atmosphere. Elster and Geitel have also accepted
this view, but it may be modified by the next step
In view of all that has been said
in our knowledge.
on this subject for a hundred years past, there would
seem to be no reason for suggesting that the ascent
of hot air and the inflow of other air develops electricity, but a new view quite recently suggested by
Dr. Linke of Potsdam shows in what way this may
be said to be true."

This

is,

CORRESPONDENCE.
New York
New

Notes.

—At

Wednesday's meeting of
the Rapid Transit Commission, the formal signing
by President Orr of the contract for the building
of the Pennsylvania railroad's tunnel, was accom'!t'ork,

June

29.

four to two, Mayor Low
voting in the negative, the
board authorized the payment of $400,000 for extra
work on construction in the Rapid Transit subway. This amount has been spent in the construcIn the original
tion of electric ducts in the tunnel.
contract no provision was made for the building
of ducts in the tunnel, it being stipulated that the
wires should be strung. The board is of the opinion that the work shall be regarded as a part of
construction and has passed a resolution to that
effect, despite the protests of the mayor and controller.
It
is
expected, however, that Controller
Grout will refuse to pay the bill when it is presented to him, and there is a probability that the
case will be heard in the courts. It is estimated that
the total cost of building the ducts will be in the

By

plished.

a

vote of

and Controller Grout

Scientific investigators are not agreed

of

13

neighborhood of $i,soo,ooo.
Major Ira A. Shaler, mention of whose injuries
was made in my letter of last week, died this mornHospital.
Major Shaler
as an engineer, as he had performed
many important works. He was forty years of age
and an alumnus of Cornell. Major Shaler won his
title while serving' with an engineering regiment in
Porto Rico.
The last wire to complete the four cables in the

ing

Presbyterian

the

at

was well known

new Williamsburg Bridge was unreeled on Friday
and taken across the Ea,st River before thousands
of spectators and amid the tooting of hundreds of
steam whistles. The starting of the wheel was followed by the hoisting of the American flag on the
Manhattan tower. When the wire was stretched, the
officials of the John A. Roebling Sons' Company,
who are doing the cable work, gave three hearty

The stretching of the final wire does not
complete the cable work. The wires in each cable
will now have to go through the process of scjueezing. and the cables wnll then be banded and incased.
The Granite City and Venice Light and Power
Company of Jersey City, N. J., has been incorporated
ivith $100,000 capital stock by F. L. Arnold, G. A.
Barker and D. Wight.
The Easthampton Electric Light Company of
Easthanipton, Suffolk County, has been incorporated
with $48,000 capital stock. Everett Herrick of this
cheers.

city is

one of the incorporators.

C. Albertson, Christian A. Henricksen and
all New Yorkers, have incorporated the
Electro-magnetic Railway Constructing Company
with a capital of $1,000,000, to manufacture electrical machinery.
M. L. G.
.A.lbert

John

Allen,

New England News.

—

Boston, June 28. The directors of the Norwich
(Conn.) Gas and Electric Company have ratified
the stockholders' vote to sell the company's plants
to the city.
The company values the plants at
$397>329 in additioru to a mortgage of $400,000,
which represents an issue of bonds. The city has
voted to establish municipal gas and electr.ic-light
plants, but it will refuse to pay the price at which
the company values its plants, and the matter will
probably go to the courts.
The Connecticut Railway and Lighting Company
installing a storage-battery system to provide
is

supplementary power for its Derby and Ansonia
(Conn.) lines. The battery contains 260 cells. The
regular power plant is overtaxed on busy days.

The People's Tramway Company of Putnam,
Conn., and the Providence and Danielson Electric

Company have made a traffic contract.
heir lines form a continuous route between Providence, R. I., and Putnam, Conn.
The mayors of Providence, Pawtucket and Central Falls, R. I., have made propositions for settling
the strike of street-railway employes in those cities,
but they have been rejected by Marsden J. Perry,
the representative of the Union Traction Company,
who said there was nothing to arbitrate, and that
the strike was over, so far as the company was
concerned. He said that the men were returning
to work, and that the company could not use all
that wanted work.
The transfer of the properties of the Union Traction Company of Providence, R. I., the Pawtucket
Street Railway Company, and the Rhode Island
Suburban Railway Company to the Rhode Island
company, was completed at Providence on Tuesday.
The lease will run 999 years, and the property
transferred will probably be capitalized at $20,000,-

Railway
I

000, The Rhode Island company is controlled by
the United Gas Improvement Company of PhiladelThe following are the ofiicers of the Rhode
phia.

President, Marsden J. Perry of
Providence; vice-presidents, S. P. Colt of Providence and Randall Morgan and Walton Clark of
Philadelphia; secretary-treasurer, Lewis Lillie of
Philadelphia: general manager, A. T. Potter of

Island

company:

B.

Providence.

Canadian Intelligence.
Toronto, Ont„ June 28.— The Hull Electric Railway Company, operating between Ottawa, Ont., and
Aylmer. Que., has passed into the hands of the
Ottawa. Northern and Western railway, or, more
properly,

into

the

hands of the Canadian Pacific

railway, which recently concluded the purchase of
The purchase price is said to have
that system.
been $750,000. It is understood that a new company will be formed out of Canadian Pacific railway
stockholders, which will run in close connection with
the Canadian Pacific.
The Schomberg and Aurora Electric railway is
It extends from Aurora, a station on the
finished.
Grand Trunk railroad in Ontario, 30 miles north of
Toronto, to Schomberg, at the head of the water
outlet, to Lake Simcoe.
It will be pre-eminently a
tourist line during summer and a freight and passenger line all the year around, as it passes through
a rich farming country. Freight sheds and switching yards are to be built at the terminal, near Bond

Lake. The Schomberg and Aurora will connect
with the Metropolitan electric railway at Aurora,
which will give it entrance into Toronto.
company is in course of formation for building
and operating a line of electric railway from Ottawa to Lachine, to connect with the Montreal Belt
Line.
The promoters claim that power will have
to be transmitted no farther than 48 miles in each
direction.
It is proposed to make a $3 round-trip
rate between Ottawa and Montreal.
The City Council of Ottawa has passed a resolution to buy the Ottawa electric railway and run it
as a municipal road, and has given notice of an
application to be made to the Ontario Legislature
for permission to operate an electric railway in
the city of Ottawa, or to acquire the property of
the present street-railway company when its franchise terminates.
It has also applied for permis-

A

sion to build a line to

The

St.

suburban points.

Lawrence River

Electric

Power Company

has been incorporated with a capital stock of $250,000.
The incorporators are M. W. Beach and W. J.
Redmond of Iroquois, Irwin HiUiard of Morrisburg, W. H. Meldrum of Peterboro, and D. A. King
of Winchester.
The British Columbia Light and Railway Company has received a large cargo of steel rails from
Europe. Mr. Buntszen, the manager, states that
the numerous electric-railway extensions will now
be rushed.
H.

Southern Developments.

—

Charlotte, N. C, June 28. The comptroller general of Georgia has rejected the schedules of both
the Western Union and Postal Telegraph companies,
averring that both are too small. An increase of
$131,000 is asked from the Western Union.
The Hampton Roads Railway and Electric Company, started in opposition to the existing companies,

has been formally launched at Newport News,

Va.

The Jackson (Ga.) Street Railway Company, incorporated some time ago, has just perfected organization and will now furnish power for electric
Machinery for the
lights contracted for by the city.
street railway will be bought at once.
It is reported that the Railway and Light Company of America, J. W. Middendorf of Baltimore
president, is negotiating for the purchase of the
Macon (Ga.) Electric Light and Railway Company.
At Alexandria, La., J. C. Allen is interested in a
$50,000 proposed electric-railway belt line. The General Electric Company, it is said, will take a large
part of the stock. The line will be about four miles
length.
said that the recent purchasers of the Richelectric-railway and power-transmission companies paid about $4,000,000 for the properties.
The electric-light plant of the Crockett Electric
Light and Ice Company at Crockett, Texas, has been
destroyed by fire, at a loss of $15,000.
It is understood at Baltimore, Md., that an arrangement has been perfected for the purchase of
in

It is

mond

the United Electric Light and Power (Company by
the Susquehanna Power Company of $2,000,000 common stock held by the United Railways and ElecThe Continental Trust Company, it
tric Company.
Three developments
is said, will finance the deal.
of 40,000 horsepower each are contemplated on the
L.
Susquehanna River.

From the Buckeye

State.

—

Columbus, June 28. The Abbott Electric and
Manufacturing Company of Warren has changed its
name to the United States Brass and Manufacturing

Company.
For the

last five months the net profits of the
Cincinnati, Covington and Newport railway have
been $61,986.81, as compared with $40,372.67, for
the same length of time last year.
The street-railway companies of Cleveland have
both made an increase of 10 per cent, in the wages
Now, the first
of their conductors and motormen.
year men will receive 20 cents an hour men who
have worked two years, 22 cents, and for the third
and succeeding years they will receive 23 cents.
The officers state that they have made the advance
as a business proposition that they realize that the
;

,

;

only way to get and keep good men is to pay good
wages, and that they are glad to give them all they
can afford at all times.
Probate Judge Anderson of Akron has decided
that the Barberton and Akron Belt Line Railway
Company is not properly in court because of a defect in the organization, and that it cannot appropriThe Barate land to complete its right-of-way.
berton, Akron and Eastern Belt Line Railway Company is seeking a right-of-way over the same route.

H
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C. W. French is the promoter of the first-named
road and also of the Richland and iVIahoning. On
tlie latter, he asserts, work will be begun at once,
altliough some liave said that his roads are merely
on paper and that he has no intention of building
them
Eflrorts are now being directed toward financing
the Lake Shore Electric Railway Company and getting
This road
it into shape to give a first-class service.

has splendid possibilities with 'its line connecting
Cleveland and Toledo, and it is hoped the syndicate
will be successful in securing the necessary funds
O. M. C.
to put it fully upon a good basis.

—

The improvement

—

Beginning with to-day the
Indianapolis, June 30.
Union Traction Company of Indiana will install express cars on its lines connecting this city with
important towns in the gas belt. The cars were
manufactured at the company's shops at Anderson
and are models of their kind. There will be an
express messenger and raotorman in charge. The
cars are 45 feet in length and SV2 feet wide, equipped
with four Westinghouse motors of 75 horsepower
each.
The company will carry any kind of freight
that can be put up in packages or conveniently
crated. A rate schedule will be agreed on some time
during this week. The merchants are insisting on
a rate one-half lower than that charged by the
steam roads.

Hugh J. McGowan, president of the Indianapolis
Street Railway Company, returned from the East
the past week and at once emphatically denied the
stories sent out from Philadelphia that the United
Gas and Improvement Company of that city had
acquired a majority of the stock of the Indianapolis
company.
The Fort

Wayne

Company

filed

has

and Southwestern Traction
a mortgage for $2,000,000 in favor

of the State Street Trust Company of Boston to secure, bonds. The line from Fort Wayne to Wabash is
mortgaged for $1,000,000. The remainder will be
held in the treasury to cover future extensions. This
hne reached Wabash on Friday, and the workmen
are now laying track in Wabash.
peculiar condition exists at Anderson, where
the merchants organized a company to build an
interurban electric-railway line from Anderson to
IViiddletown.
Mr. McCulloch of the Union Traction
Company also desired to build to Middletown, but
would not antagonize the merchants. Now that the
Merchants' company is about to sell out to the

A

Richmond and Northwestern Traction Company, Mr.
McCulloch says he is no longer restrained and will
build the Middletown extension at once, and in such
case there will be parallel electric lines between

Anderson and Middletown.

The

appraisers appointed by the Cass Circuit Court
Logansport, to fix the value of the old canal
bed for interurban purposes have placed the appraisement at $660 a mile. Condemnation proceedings are also in progress in Miami, Carroll and
Tippecanoe counties, and there is no longer doubt
that interurban cars will soon be running where
canalboats plied from 1840 to 1870.
The Indianapolis Water Company has notified the
Board of Public Safety that unless the city compels
the Indianapolis Street Railway Company to provide
return-current wires or some other change in its
motor power that will protect water mains from
electrolysis, the city will be sued for damages.
The Indiana Appellate Court has rendered a decision of importance to street-railway companies.
It
is to the effect that where a newsboy was ordered
from a car at a time when he could have safely
gotten off, but persisted in remaining thereon, though
he was at first on the car by permission of the company, he immediately became a trespasser, and if
later injured in an attempt to get off, pursuant to
the reiterated order of the company's servant, it
was not such wilful injury or negligence on the
part of the company as to render it liable.
W. A. Hall has sued the Indianapolis Street Railway Company for $5,000 damages, and bases his
complaint on a peculiar and interesting incident.
The nlaintiff was on one of the defendant's cars
when he saw a small child running toward the
moving car. The motorraan apparently did not see
the child and the plaintiff ran out on the fender to
catch it. The motorman suddenly stopped the car,
and the plaintiff, who had saved the life of the
child, was thrown from the fender and injured".
He
charges the motorman with negligence. The lawyers
say the plea raises the question of voluntary exposure to danger, and the case will prove interesting.
Two heavy closed cars on the Broad Ripple line
collided four miles north of Indianapolis Saturday
night, killing Motorman White, one passenger, and
at

severely injuring 10 other passengers.
The heavy
rain obscured the headlights, and the fronts of both
cars were crushed in.
The fault is attributed to
the dead motorman, who pulled out of a switch
ahead of time.

A new electrical manufacturing company has been
organized at Crawfordsville, to be known as the
O. C. Irwin Electric Company. The company proposes to do a large business in the line of electrical
supplies.
The capital stock is $50,000. The company will be able to supply electric-lighting plants

complete. The Irwin transformers will be made.
O. C. Irwin is president and general manager and

H.

H.

The

Long
City

secretary.

Council

at

Richmond has appointed

a

will cost $30,000.

The light plant ait Benson, Minn., has been purchased by the village.
Uie Charles City (Iowa) Lighting and Heating
Company has been organized for the purpose of
taking care of the largely increased business of the
electric plant.
The company has a capitalization of
$75,000.

The Tacoma-Seattle Interurban Railway Company
will establish headquarters at Tacoma, Wash.,
will build a $15,000 general-office building.

The Shawano and Green Bay Traction Company,
incorporated at Shawano, Wis., will build interurban
lines from there to Green Bay, Appleton and Wausau.

The

controlling interest in the Fort

Dodge (Iowa)

Power Company has been
& Kelleher. The sale involves

sold to Healy
a transfer of
R.

Light and
Bros.
$67,000

worth

On

of

stock.

the Pacific Slope.

—

San Francisco, June 26. Frank Fletcher, mayor of
Nelson, B. C, and the city engineer of the same
place are endeavoring to make arrangements for securing waterpower on the Kootenay River, for the
purpose of increasing the Nelson municipal light
and power plant. Ihe power for the municipal
plant is now derived from Cottonwood Creek, but
Mr. Fletcher states the demand exceeds the supply.
About 1,000 horsepower additional is to be developed by the city.
The Riverside Power Company, Riverside, Cal,
has awarded a contract to W. E, Tedley for the
construction of a power canal along the bank of the
Santa Ana River, capable of carrying 7,000 inches
of water.
Construction work began on June loth
and is to be completed by January 1st.
The United Gas and Electric Company of San
Francisco, a sub-company of the Standard Electric
Company, has secured control of the Pacific Power
Company and its plant at 23 Stevenson Street, San
Francisco. The plant includes a steam-power electric station and an underground distributing system,
extending on both sides of Market Street. The plant
will be used as a sub-station for distributing the
Standard company's current for light and power
pm-poses.
storage battery will probably be in-

Pacific

A

PERSONAL.
John A. Beeler has been made general manager
of the system of the Denver (Col.) City Tramway
Company.

Thomas A. Edison

has an article on "The StorMotor Car" in the current
North American Review.
Battery and the

Walter

representing the Phillips Insuof Providence, R. I., visited
Chicago recently, and was entertained by President

lated

F.

Field,

Wire Company

W. W. Low of the Electric Appliance Company.
J. W. Peterson, who was formerly connected with
the Chicago sales department of the Stanley Electric Manuifaoturingi Company and the
Northern
Electrical Manufacturing Company, has been elected
vice-president and general manager of the Electrical

Equipment Company, Chicago.

C. N. Duffy, auditor of the Chicago City Railway
Company of Chicago, has been elected secretary of
the company, succeeding F. R. Greene, who resigns
to take the presidency of the Chicago Street Car
Advertising Company. Mr. Duffy has been auditor
of the company since September i, 1899, and will
continue to perform the duties of that office in addition to those of the oiSce of secretary,
tie has
been a leading spirit in the Association of Street
Railroad Accountants and has a national reputation as an accountant and auditor.

Mrs.

of June 27th the Boston correspondent of the Western Electrician writes:
"Howard
P. Quick, for 13 years chief draftsman and mechanical engmeer for the Boston Elevated Railway

Company, has accepted an offer to become engineer
charge of the design and construction of power
in Kansas City for the Metropolitan Street
Railway and Kansas City Electric Light Companies

in

plants

undertakings. He is only thirty-six years of age, but
a recognized leader in his profession and one whose

IS

removal from Boston

is

a distinct loss to the engi-

neering talent of this section."

ELECTRIC LIGHTING.
The

Merchants'

Electric Light Association of
Lafayette, Ind., has filed resolutions amending its
articles of incorporation so as to include in its objects furnishing hot water for heating purposes
and increasing its capital from $30,000 to $150,000.

The Charles City (la.) Electric Lighting and
Heating Company has been incorporated with G. E,

May

as president.
The company contemplates the
erection of a new plant 80 by 80 feet, and an expenditure of $35,000 will be made for machinery

and equipment.
A. F. & S. T. Meservey of Fort Dodge, Iowa,
have sold to Healy Brothers and Kelleher of that
city the controlling interest in the Fort Dodge Light
and Power Company, which also operates three
miles of street railway. The transaction involves
the transfer of $67,000 in stock of the total issue
of $125,000.

The Board of Supervisors of San Francisco has
awarded the contract for lighting the public streets
to the San Francisco Gas and Electric Company.
The

contract secures street lighting for 329 nights,
with the conditions that the Board of Public Works
shall designate during the year the nights when
illumination is not required, not to exceed 36 in
the year.
This will insure practically every-might
lighting during the foggy and winter season, and
an extension of the system to the number of 100
new gas lights and 50 arc lights. The rates under
this contract will be: For single gas lamp per night,
8.7 cents; triple-top gas lamps per night, 15 cents;
arc lights per night, 27 cents.
1 hese rates depend
upon the increase, of 29 nights lighted over the old
schedule, and will require the original appropriation
of $275,000.

ELECTRIC RAILWAYS.
Articles

incorporation

of

of

the

Vinton,

Belle

and Independence (Iowa) Interurban Railway Company have been filed. The capital stock
Plaine

Light and Power Company of Los
Angeles, Cal., is preparing to install a new building, 150 feet square, on Third Street, Los Angeles,
Cal.
The structure will be of pressed brick.
boiler plant capable of developing 2,500 horsepower
will be installed.
Oil will be used as fuel.
A.

age

lines.

Under date

A

stalled.

The

C. C. Burdick has been appointed superintendent
of the St. Paul system of the Twin City Rapid
Transit Company, succeeding Dow B. Smith, who
has gone to Brooklyn to assume the responsibilities
of superintendent of the Brooklyn Rapid Transit

and

The Ross-Dier Company has been organized for
the purpose of building an electric road from Bozeman to Big Timber, Mont. The capitalization is
$300,000.

1902

5,

her husband the deceased leaves three children,
Misses Edna and Hellene and Master Charles F.
Brush, Jr.

Company's

Northwestern Notations.
Minneapolis, June 28. The Sioux City Traction
Company may reduce the grade of Riverside Hill
and put in a double line from Sioux City to Riverside.

Information from Indiana.

July

committee to test the new municipal light plant and
to employ an electric expert to assist in the work.
This has aroused opposition upon the part of the
mayor, who says it is a useless expense.
The JVEadison Light Company of Madison has been
incorporated with a capital of $75,000 to light by
electricity or gas the city of Madison.
John H.
Brown heads the board of directors.
F.

Brush, the wife of the wellinventor, died at her home in
Cleveland on June 25th from the effects of an. attack of malarial fever, from which she had suffered
for several weeks.
Mrs. Brush was born in CleveCharles

F.

known Cleveland

land on May 21, 1854, and was married to Mr.
Brush on October 6, 1875. Her maiden name was
Mary E. Morris, and her father, Joiin Morris, was
a well-known business man of Cleveland.
Besides

of the

company

is

$25,000.

new power house
Tramway Company.

Construction has begun on the
of

Denver

the

(Colo.)

City

This improvement entails an expenditure of $400,000
and will have double the capacity of the present
plant.

The capital stock of the Muncie-Hartford City and
hort Vvayne (Ind.) Traction Company has been
increased from $600,000 to $1,000,000. The road
will be pushed to completion as soon as possible
and it is expected to have cars in operation in July.
It
is
stated
that the Rapid
Railway Company, the Cincinnati and Eastern Railway company
and the Suburban Traction Company will soon erect
at Covington, Ky., a $75,000 building, which will be
used for a terminal and freight depot and for the
offices

of the companies.

The East

St. Louis and Suburban Company has
papers with the Secretary of State of New Jersey increasing its authorized capital from $3,000,000
to $5,000,000. The papers were signed by C. M. Clark,
president, and George L. Eastbrook, secretary.
The
company was chartered in April last, to acquire
and operate trolley lines in and about St. Louis,
including the lines of the St. Louis and Illinois
filed

'

Suburban Railway Company.
Judge Tarrant, in the Circuit Court at Milwaukee, Wis., has declared illegal the ordinance granting a franchise to the Milwaukee, Burlington and
Lake Geneva Railroad Company to build an elevated road into Milwaukee. This is the road in
which Clarence Darrow of Chicago is interested.
The suit to have the franchise declared void was
brought by property owners on the streets over
which the company intended to build its line. The

company intended to build from Lake Geneva, to
Milwaukee on the surface and to elevate its tracks
and come into the heart of the city over thf streets.
The suit was brought on the ground that there
was no statute in Wisconsin whereby the city
could grant a franchise to an elevated road.

The

Camden
W.

Huntington,
syndicate

all

its

Interstate
Railway
Va., has sold to a
electric

lines

in

Company

of

Pennsylvania
Huntington, Cen-

July
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1902

5,

City, Ceredo and Kenova, W. Va., Catlettstral
burg, and Ashland, Ky., and Ironton, Ohio. The
deal also will embrace electric-light plants in Ironton, Ashland, and Huntington.
The consideration

about $2,000,000. John Graham and Edmund McCandish of Newville and John J. Henry and William North of Philadelphia are the leaders in the
Senator Camden of West Virginia was
syndicate.
the chief stockholder in the old company. It is
rumored that the syndicate has in view the purchase of electric railways in other Ohio Valley
cities, the ultimate aim being to have a continuous
John Graline between Cincinnati and Pittsburg.
is

liam was elected president of the

on the large transmission system of the

Western Power Company of Los Angeles, Cal., involving the diversion and storage of the waters of
the north fork of the Feather River in the Big
Meadows, has been begun at several points under
the direction of J. M. Howells, manager and consulting engineer.

The Atlanta Manufacturing and Improvement
Company of Atlanta, Ga., has been organized with
$300,000 capital stock for the purpose of erecting
plants in and about the city of Atlanta for furnishing
A large
electric power to manufacturing concerns.
amount of power will undoubtedly be supplied by the
Chattahoochee River. James W. English, J. W.
Montgomery and J. G. Good are among those interested.

The Kern Ri\er Power Company

of California
the contract for the construction of a 12niile canal from a point near Kernville to the site
of the new power house. The capacity of the canal
transmission line
will be 30,000 miners' inches.
of no miles long will connect the is.ooo-horsepower
Electricity will be supplant with Ijos Angeles.
plied for the Huntnigton-Hillman railway system.
The 1,600-horsepower plant now under construction
in Los Angeles will be used as an au.xiliary station.
H. E. Huntington and J. W. HiUman are interested

ha3

let

A

in

both plants.

SOCIETIES
W.

AND SCHOOLS.

Gray of Minneapolis was elected president
of the Electrical Contractors' Association of MinThe ne.xt meeting will be held
nesota at Duluth.
I.

in St. Paul in Januarj'.

The American
hold

its

Electro-therapeutic Association will
twelfth annual meeting at the Hotel Kaaters-

Catskill Mountains, N. Y., on Tuesday, Wednesday and Thursday, September 2d, 3d, and 4th. The
kill,

ofhcers of the association are: President, Dr. Fred
H. Morse, Melrose, Mass. secretary. Dr. George E.
Bill, Harrisburg, Pa.; treasurer, Dr. R. J. Munn,
;

Savannah, Ga.

The report has again been revived that the regents of the University of Wisconsin are considering the question of offering the presidency
of the institution to Dr. Henry S. Pritchett, president of the Massachusetts Institute of Technology
of Boston. Dr. Pritchett was in Madison several
days ago, and it is asserted that he would favorably
consider a call from Wisconsin.

PUBLICATIONS.
A

revised price list on H.-G. pull sockets for use
with incandescent lamps has been issued by the
V\ estern Electric Company of New York.

A small pamphlet distributed by the Pittsburg
Transformer Company of Pittsburg, Pa., calls attention to

the

merits

of

its

transformers.

A

recent catalogue issued by the American .'\ir
Compressor Works of New York city describes
various types of its air compresors and compressedair specialties.

The Railway Appliance Company of 675 Old Colony Building, Chicago, is distributing a catalogue
which illustrates and describes its various railway
specialties, such as emergency knuckles, au.xiliary
couplings,

car movers, etc.

The New Haven Novelty Machine Company

New

Haven,

price

list

of

of

Conn., has issued a catalogue and
brass fittings for electric cables.
sleeves, Y branches,

its

These specialties include slidable
pot heads and terminal heads.

TELEGRAPH.
Louis DegoU, president of the Rowland Telegraphic Company, has returned from Europe, where
for the last two years he has been arranging for
the introduction on the government telegraph lines
of various European countries of the inventions of
the late Profes-sor Rowlands. An effort will be
made to bring Rowland inventions into popular use
in this country.

The Commercial Telegraph Union, which was

SPACE TELEGRAPHY.
The wireless-telegraph station to be located at
the Annapolis Naval Academy will be placed at the
Physics and Chemistry Building. The pole will comprise a lower mast, topmast and topgallant mast 170
.'\ sending and receiving station will
feet in height.
be in the building.
set of wireless-telegraphy apHe
l.,uauis nas been rigged up by Professor Terry.
sends signals and messages across the creek to the
Naval Cemetery and to vessels out in the bay. He
also uses it in instructing cadets to demonstrate its
uses and principles.

A

A

new company.

POWtR TRANSMISSION.
Work

IS

re-

cently formed in Chicago, has decided unofficially
to oppose operators who are employed during the
day from working three or four nights during the
week for the Western Union Company. These men,
it is understood, are gradually to give up their night
work. This withdrawal it is believed will hamper
the company and convince its officers that any discrimination against members of the union is likely
to embarrass its service.

San Francisco report states that John D.
Spreckels, the capitalist, whose name is associated
with the industries of the Hawaiian Islands, is
contemplating connecting the islands by wireless
telegraphy with California. The decision to install
such a system over this 2,000-mile expanse of ocean
will depend, it is said, upon the outcome of an
installation that is now being placed in service between Los Angeles and Cantalina Island, 40 miles
out in the Pacific Ocean. Mr. Spreckels' vessels
of the Oceanic Steamship Company, plying between
Hawaii and San Francisco, may also be fitted up
with wireless apparatus.

motors. Ten induction motors of 75 horsepow.er
each have recently been purchased by the Lackaw^anna company for this purpose from the Westing-

house Electric and Manufacturing Company. Four
induction motors of 100 horsepower each will be
used for operating the gas-cleaning plant and the
machine shop will likewise be driven by induction
motors. Ihis company has lately bought in all 151
type C Westinghouse induction motors of from
one to 100 horsepower each.

The Chicago Underwriters'

such as sockets, wires, switches, cut-outs,
covered in the "List of Electrical Fittings"
semi-annually, the records embrace detailed
descriptions, accounts of experiments on and records
in practice of various arc lamps, attachment plugs,

articles,
etc.,

issued

canopy insulators, circuit-breakers, conduits, flexible
cord, heaters, insulating materials and paints, lamp
adjusters,
lightning
arresters,
measuring instruments, rheostats, sign machines, thermostats, transformers. X-ray machines, earthing devices, electric
clocks, oil switches, physicians' appliances, etc.

MISCELLANEOUS.
The

Illinois Central
electric

menting with

Railroad

Company

interlocking

is

switches

The Morris

its

junction with the Mobile and Ohio railroad, between
Mounds and Cairo, 111. Electric switch lights form
a part of the system.
L. S. Plateau, an inventor of St. Louis, Mo., says
that he has invented a rotary steam engine that is a
success.
He has exhibited an engine of 15 horsepower and asserts that an engine built on the same
lints, with a diameter of six inches, will develop
three horsepower from 100 pounds' pressure of air

or

TRADE NEWS.

experiat

steam.

A

disastrous fire occurred recently in a building
on Queen Victoria Street, London, England, partly
occupied by the British General Electric Company.
The lire spread very rapidly and mainly because the
Eight
fire-department apparatus was insufficient.
girls were burned to death and seven others injured
by jumping into a tarpaulin in the street.

Martin C. March and others of Los Angeles, Cal.,
have applied to the Los Angeles council for a franchise for the construction of a subway, which will
extend for several miles under the streets of the city
and contain electric-lighting and power and telephone and telegraph wires. According to present
plans, the subway will be eight feet in height by 10
feet in width.

The Senate committee on the District of Columbia
has made a favorable report on the joint resolution

been

at'

A new French battery uses as a depolarizer the
higher o.xides of metals in presence of an acid or
mixture of acids. Higher oxides of lead and espeNitric and
cially of manganese are appropriate.
In the latter
especially sulphuric acids are best used.
case the reaction only takes place when the battery
works, and, besides, no odor is given off. The inventor, Rosset,
the acid to the
a battery of this
battery, as the
which is present
tive

gives
cell.

several methods of adding
is interesting to note that

It

kind can be recharged like a .storage
electrolysis

gives

anew

of the manganese salt
the bioxide at the posi-

pole.

ing smoke is that stipulating that every plan for a
building shall be examined and approved before a
building permit is issued.

The coke-oven blowers in the Buffalo (N. Y.)
of the Lackawanna Iron and Steel Company

plant

are

to

be

operated

by

direct-connected

electric

has

stock,

to

Electrical

Wilmington,

Company has been
with a capital

Del.,

incor-

stock

The Automatic Incandescent Light Company
capital
C.

of
has been incorporated with $1,000,000
stock by J. McMuUen, W. C. Harris and
Braodle.

C.

A

company has been organized at Jonesboro, Ind.,
and chartered under the laws of South Dakota with
a capital stock of $300,000 to manufacture tin plate
on the Pacific Coast. It is the intention of the company to use electric power throughout. The president, J. M. Beavo, Jonesboro, Ind., may be addressed for further information.

The

C.

W. Hunt Company

ing

two

tric

generating and

of

New York

is

build-

storage-battery locomotives for
handling cars in manufacturing establishments and
for switching ordinary railway cars in and about
mills and works.
One style is for narrow-gauge
tracks and the other for standard gauge. The locomotives are furnished complete, with special elecstyles

of

charging

sets.

The South Carolina
Exposition,

Interstate and
closed May 31st,

West Indian

which
awarded the
and Wire Company gold medals for

Steel

cold-drawn-steel shafting, horseshoes, wire nails,
bonds, wire rope, machinery and appliances for
drawing wire, springs and spring wire, copper,

its

iron

were

and steel and aluminum
awarded the company

wire.
for

Silver medals

bicycle and
skeins, underground and overhead wires and cables, and metallurgy of zinc, and bronze medals for its music wire,
coal and coke, bale ties, and chemicals and colors.
For the company's installation in the Commerce
Building a diploma of merit was given.

automobile

spokes,

rolled

its

wagon

At the recent meeting of the Canadian Electrical
Association in Quebec the decorations supplied by
the National Electric Improvement Company of
New York, which controls the Elblight system of
lighting, were a feature.
The interior of th.e Chateau Frontenac, where the convention was held, was
decorated with green Elblight cable and about 2,500
lights.
Hearts, circles and other designs made of
strips, and Elblight boards, bearing various ornamental designs, such as bunches of grapes, shields
and em.blems, were disposed effectively. The Dufferin
Terrace, one-third of a mile long, was festooned from
end to end with Elblight cable, and 2,000 lamps, blue,
white, and red, the French national volors. The
sight

was

a beautiful one, particularly the view

from

Lawrence River.

The

Point Levis, across the

St.

entire lot of Elblight material taken to Quebec was
bought by enterprising residents of Quebec who
intend to use it for decorations during the important festivities which will be held there this

summer. The engineers, manufacturers and contractors looked upon the Elblight system with much
favor and the prospects for a large business in
Canada are bright. Russell Spaulding, the president of the company, attended the Canadian convention.

A

smoke ordinance is under consideration by the
Chicago City Council which provides for the creation
of a new department to be known as the department for the inspection of steam boilers and steam
plants, and consisting of the boiler inspector, a
supervising mechanical engineer, and chief smoke
This board shall not only make inspecinspector.
tion of steam boilers but shall conduct prosecutions
The provision which
for violations of smoke laws.
is expected to work the greatest benefit in prevent-

New York

capital

New York

rail

Peoria Waterworks Company.

of

$200,000

of $20,000, to deal in electrical goods.

conduits now being used for street-railway
purposes may also be used to carry the wires of the
electric-lighting companies on such terms as may be
agreed among the companies interested.

Arguments on a motion to set aside a report entered by Special Master in Chancery Frank Wean
two years ago in the noted Peoria (111.) electrolysis
case were begun recently before Judge Grosscup
The
in the United States Circuit Court at Chicago.
master's report was to the effect that the electric
current escaping from the single trolley wires had
caused the decomposition of the water pipe of the

Company

with

electric motors.

The Morris
porated

American

According to statistics of the world's principal
copper supplies, issued by Henry R. Merton & Co.
ot London, the United States copper production for
1901 fell somewhat below that of the year previous,
the total output for the year being 267,410 tons, compared with 268,787 tons, of the year before. The
greatest increase in production was that of Canada,
where in lyoi, 18,800 tons were produced, and in
1900 but 8,500 tons.

Electric

incorporated,

manufacture

to enlarge the use of electric conduits in the District
The resolution, in effect, proposes that
of Columbia.

the

Laboratories, through

Secretary W. H. Merrill, Jr., are calling the attention of electrical inspection departments to the fact
that their records in electrical work now include
reports on 1,356 devices and materials. Besides the

BUSINESS.
The engineering department of the Pittsburg Gage
and Supply Company of Pittsburg, Pa., has secured,
through Victor Beutner, engineer, an order for one
pair of 600-horsepower Brown-Corliss twin engines
to drive direct-connected generators at 136 revolutions per minute in the new mill of the Susquehanna Iron and Steel Company, Lancaster, Pa. The
company has also secured an order for one complete
White Star filtering system for the new plant of

West Morcland Light and Power Company,
Greensburg. Pa., and another order from the Hoover,
Owens & Rentschler Company, Hamilton, Ohio, for
supplying two cross-compo;ind engines of its manufacture, with a filtering system.
the
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ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued f United States Patent
Trolley for Electric Railways. Frank ^y.
702,938.
Garrett, Johnstown, Pa., assignor to the Lorain
Steel Company. Application filed September 10,
1901.
The trolley wheel is revolubly mounted on a fixed shaft
or spindle and a longitudinally extending metallic member is seated in the shaft and spring-pressed into engagement with the inner bearins surface of the wheel.

Office)

June

^./,

igo2.

an ordinary commercial screw arranged to support the
contact spring and also to regulate the adjustment of the
contact point relative to the armature spring.

Electric

703,128.

Time

Switch. Clarence F. Heath,
assignor to Charles S. Orr,
Bond, Providence, R. L Applica-

Providence, R.

and John W.

I.,

filed March 11, 1902.
In the automatic switch described are a wheel, plungers
in the wheel and normally projecting beyond the
face thereof, means for rotating the wheel, a lever arm
pivotally mounted above the wheel and adapted to depress
one of the plungers, a tripping lever mounted upon the
lever arm and means operated by a clock for tripping the
tripping lever.

tion

mounted

Control of Electric Motors. Frank A.
Merrick and Emmett W. Stull, Johnstown, Pa.,
assignors to the Lorain Steel Company. Application filed September 10, 1901.

702,981.

In the system are combined a number of train wires to
which the motors are connected, four for each motor, and
one or more manually actuated controllers on each car

connected to each train wire, corresponding leads in the
different controllers being connected to different train
wires. (See cut.)

Third Rail. Peter E. Mcintosh,
York, N. Y. Application filed December

Electric

702,986.

New
22,

1900.

The rail has a retaining chair clamp, consisting of a
larger base part extending under the rail and upwardly at
one side thereof and overlapping the web edge and provided with a projecting lug, and a lesser chair part,
removably secured to the larger part and overlapping the
rail edge on the opposite side and provided with an aperture with which the lug is adapted to engage in securing
the parts together. (See cut.)

Trolley.
Phineas
F.
King,
Cleveland,
Ohio, assignor of one-half to Charles PI. Tucker,
Cleveland,
Ohio. Application filed July 22,

703,134.

The trolley combines a wheel rigidly mounted on a hollow spindle, the upper halves of tlie journal bearings for
the spindle being integral with the trolley fork, and ihe
lower halves detachable therefrom, a lubricaat chamber in
the upper halves of the journal boxes and openings from
chamber

to the spindle.

Insulating
Electric
Conductor.
Isidor
703jI3SKitsee, Philadelphia, Pa.
Application filed April
17, 1902.
A method of covering electric conductors is described.
It consists in coating the conductors with a cellulose solution containing sulphur or its compound and then curing or
vulcanizing the coating.

Company,

W.

Va.

PhilaApplica-

filed November 9, 1901.
The insulating material consists of a paste of albuminous or gelatinous material and Hme and dry and flaky
asbestos impregnated with chemical salts.

tion

Water, Acid and Fireproof Composition.
John A. Heany, Philadelphia, Pa., assignor to
the Teter-Heany Developing Company, Philadelphia, Pa., and Charleston, W. Va.
Applica-

703,199.

November 11, 1901,
An insulation for metallic conductors consists of a covering of asbestos coated with a mixture of oil and metallic
oxides, the mixtures being combined by boiling until the
frpp arid nf thp nil hac: hfif>n Hriuun nfF

tion filed

703,225.

Colo.

1901.

the

the Teter-Heany Developing
delphia, Pa., and Charleston,

Pole-changer.
Application

James M. G. Beard,

Fruita,

February

12, 1902.
A pole-changer for currents of high potential is described. It comprises a base, a vertical insulating standard mounted thereon, radially movable metallic arms
pivoted upon the standard and provided with knobs, insulating handles connected with the arms for actuating the
same, and means for connecting the arms with an elec-

filed

trical supply.

Electric Controller. John
Philadelphia, Pa. Application

703,234.

W. Brown,
filed

Jr.,

March

7,

1902.
In the controller are combined a slab or plate of insulating material, concentric series of contact plates thereon, an operating spindle carrying a contact arm provided
with openings and also constructed of insulating material,
metallic plates carried on the upper surface of the arm,
one of the plates being bent over the end of the arm and
extended to engage directly with one series of the contact

plates and spring-controlled brushes carried by the insulating frame in the openings thereof, the brushes being
to engage others of the contact plates when the
controller is operated.

placed

Rail Bond. John E. Jones, Hazleton, Pa.
Application filed May i, 1902.
The rail ends have tbeir webs cut away and are combined
with fish-plates and a cylinder and piston bonding means

703,274.

within the cut-away portion of the rails and concealed by
the £sh-plates.

Hugh K.
assignor to the Moore
Electrolytic Company, Portland,
Maine, and
Boston, Mass. Application filed April 30, 1900,
Moore,

NO. 702,986.
Electrical Flush Switch.

702,9^9.
ton,
26,

New

York, N. Y.

Application

Renewed March

1900.

The device includes

William

21,

J.
filed

NewJuly

1902.

a switch blade, an

oscillating bar-

rel carrying and actuated by a spring-actuated member,
push-buttons actuating a lever and an electric member
operatively connecting the lever and barrel.

Field

703,004.

Set.
Lambert Schmidt,
Application filed August 8,

Telephone

Wcehawken, N.

J.

The set comprises a magneto-box with movable hookswitch, a transmitter, a receiver adapted to engage the
hook-switch, a bos to receive and support the instruments,
a cover for the box, and a bar or block carried by the cover
to engage and hold the 'receiver with the hook-switch
open when the cover is closed.
Circuit-controller.

703,022.

cago,

Application

Eugene W. Vogel, Chi-

July 23, 1901.
Combined with a conductor are a circuit having a fixed
terminal supported adjacent to the conductor, and a movable terminal pivotally supported between the fixed terminal and the conductor, and adapted to be lifted into
contact with the fixed terminal by the elevation of the
conductor.
111.

filed

Electric Time Switch. Elmer JI. Wright,
Chicago, 111. Application filed April 11, 1898.
Combined with the winding shaft are a lever arranged to
act upon the shaft, a disk or segment mounted concentric-

703,033.

ally with the pivotal axis of the lever and provided with a
peripheral portion of insulating material and an electrical
contact device mounted upon a part operatively connected
with the clock movement and arranged to travel upon the
insulating portion and to form electrical connection with
the disk when carried beyond the edge of the insulating
strip.

Cloth-cutting Machine. John R. Baird,
703,036.
Buffalo, N. Y. Application filed May 28, 1901.
The machine is operated by means of a small electric
motor carried on the frame of the cutter.
Street-railway Switch. Walter J. Bell, Los
Angeles, Cal., assignor of one-half to Leon F.
Application
filed
Moss, Los Angeles, Cal.

70ZS>2>7'

March

25, 1902.
A switch point is combined with a switch-throwing
device moved by the car, a yielding connection between
the point and device, and electrically controlled means
for rendering such connection rigid.

703,051.

lyn

Park, N.

J.

Thomas A.

Edison, LlewelApplication filed October 15,

Electric Meter.

1900.

and with neutral points

in the sleeve.

Electric-railway Signal. Frederick C. MiilN. Y. Application filed March

703,,145.

Brooklyn,

ler,

1902.

The signal comprises electrically controlled signal-indicating means upon a car, a striking device upon ihe
road, and a single lever-striker and electric switch upon
the car pivoted so as to move under friction and to retain
the position to which it is moved until positively moved
therefrom and adapted to be actuated by the striking
device upon the road to control the circuit of the signalindicating means.

2

The
body

Railway Indicator. Lozelle
San Jose, Cal. Application filed

F.

Graham,

March

11,

1902.
It
for traveling vehicles is described.
distance-meter actuated by the travel of the
vehicle, means for indicating the distance traveled, elecdistancethe
trically operated devices for actuating
indicating means from ihe distance-meter, and means
under the control of the operator for obtaining the distanceindication at any predetermined distance traveled by the

indicator

combines

a

vehicle.

(See

cut.)

Electric Bell. Albert F. Spencer, Ansonia,
Conn., assignor to the Ansonia Electrical Company, Ansonia, Conn. Application filed February 21, 1902.

703,091.

In the bell are an armature spring and circuit-breaker
frame, a contact spring provided with a contact point, and

Mass.,

The process of electrolyziog the chlorides, chlorates or
sulphates of alkali metals is described. It consists in
bringing an aqueous solution thereof into contact with one
face of a diaphragm of sufficient porosity to permit free
flow of the solution; passing an electric current through
the solution and diaphragm to an unsubmerged foraminous cathode in contact with the other face of the diaphragm, thereby converting the metal into hydrate by the
water of the undecomposed percolated solution and confining the liberated hydrogen gas in contact with the outer
face of the cathode and thereby excluding atmospheric air,
whereby the catbion solution flows by gravitation from the
cathode without evaporation and without the carbonating
of the hydrate.
Auxiliary Trolley Contact and Sleet and
Ice-cutting Device. Walter H. Oliphant, Mount
Holly, N. J. Application filed September 13,

703,297.

1 901.

The ice-cutting trolley wheel has a peripheral groove
or wire seat, and openings extending from the bottom of
the groove orwire-seat inward with respect to the axis of
the wheel, and leading out through the side of the wheel,
the edges of the openings which lie transversely of the
wire seat being obliquely disposed vvith reference to the
wire seat, whereby a shearing cut is obtained.

lightning arrester described consists of a tubular
the body and pro-

of insulating material, pistons in

vided with shanks extending out of the same, a mass of
mixed pulverized conducting and non-conducting material
in the tubular body between the pistons, and other parts.

Francois A. Brocq and
France, assignors to
la Fabrication des Compteurs
et Materiel d'Usines a Gaz Societe Anonyme,
Paris, France.
Application filed March 27, 1902.
A casing containing the motor and indicating or registering mechanism is provided with an opening, extending
Electric

703: ,176.

Meter.

Arthur Blanchet,
Compagnie pour

Paris,

through which are the armature shaft and commutator of
the motor and one of the bearings for the armature shaft.
A supplemental casing or bos is detachably secured to the
main casing to inclose the commutator and brushes and
703: ,187.

vin
filed

Burglar-proof Device for Safe Doors. AlApplication

M. Gushing, Springfield, Mass.
March 17, 1902.

The

dry battery.

Insulated Wire. John A. Heany, PhiladelPa., assignor to the Teter-Heany Developing Company, Philadelphia, Pa., and Charleston, W. Va.
Application filed February 14, 1901.
phia,

Renewed November

21, 1901.
insulating covering for electric wires is described.
consistsof asbestos or similar material and an adhesive
mixture, such as a silicate and an oxide, adapted to unite
the asbestos firmly to the wire and to render the same impervious to moisture.

Manufacture of Insulated Wire. John A.
Pleany, Philadelphia. Pa., assignor to the TeterIleany Developing Company, Philadelphia, Pa.,
and Charleston, W. Va. Application filed Feb-

703, ,197.

Renewed November 21, 1901.
23, 1901.
In the apparatus are a tank containing a liquid adhesive
mixture through which the wire is adapted to be drawn to
become coated Uierewilh, a receptacle in which the fibrous
material, comprising the covering, is adapted to be received, means for feeding the fibrous material from the
receptacle, and means for blowing the material so ted
upon the coated wire.

ruary

Metallic

Surfaces
Pa.,

October

17,

or Wires.
assignor to

a shade ring and
a single piece of sheet metal.

1901.
a clamping ring

made

Separator. James C. Winder,
Eastpoint, Ga., assignor of one-half to Daniel
C. Lyle, Eastpoint, Ga. Application filed March

703,329.

John A. Fleany, Philadelphia,

filed

The holder has

device includes an electric alarm bell operated by a

Insulating

Application
from

703: ,196.

703 ,198.

—

NO. 703.057. RAILWAY INDICATOR.
Shade holder for Incandescent Electric
Lamps. Edgar A. Russell, Wallingford, Conn.

703,308.

the bearing.

It

703)057-

Lynn,

703 ,153. Protecting Apparatus for Electrical Machines and Plants.
Paul Rudhardt, Geneva,
Switzerland. Application filed July 23, 1901.

An

See page

An

N. Y.

The motor has an armature in two sections, separate
windings on the sections and an iron sleeve joining the
sections, whereby the armature is made virtually to consist of horseshoe magnets with outwardly turned poles

10,

1901.

—ELECTRIC THIRD RAIL,

James H. Mason, BrookApplication filed November 23, igoo.

Electric Motor.

703:,144lyn,

Producing Caustic.

Process of

703,289.

25,

Magnetic

1902.

Combined with

the feed board are pole pieces arranged

in slots with their working faces flush with that of the
board, magnet cores, side plates connected to the cores
and to the pole pieces, and core windings connected in
series.

Electric
Philadelphia,

703,340.

Controller.
Pa.,

Edwin

assignor

to

C.

the

Fellows,
Enterprise

Manufacturing Company of Pennsylvania, PhilApplication filed April 4, 1902.
The controller has contact plates, an operating arm for
the same, and an overload and an underload switch, both
of the switches being constructed to be closed by motion
of the arm.

adelphia, Pa.

Third-rail
Magneto-electric
System
or
Railway. William H. Wright, Buffalo, N. Y.
Application filed August 19, 1901.

703,361.

The system comprises a third rail, a conductor conduit
arranged beneath the rail and parallel thereto, means for
connecting during the passage of the car the third rail to
the conductor, an electromagnet on the car to operate the
connectingmeans, means for energizing the magnet, and
a trolley wheel journaled on the electromagnet and arranged to make contact with the third rail.
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Dusseldorf Industrial and Trades Exposition.

By Fk.\nk

C.

Perkins.

present summer the German National
Art Exhibition is being held at Dusseldorf, on the
Rhine, and in conjunction with it an industry and
trade exhibition for Rhenish Prussia and WestMany of the buildings of this exposition
phalia.
are of excellent architectural design, and the grounds
and decorations are arranged in a very pleasing

During

tlie

electrical effects being particularly fine.
In entering through the main gate of the exposition one enters Machinery Hall, which has large
adioining halls on the right and left-hand sides.
On the side walls are hung photographs and plans

manner, the

fitted

with

a

12,

No.

1902.

steam brake, a falling-weight brake,

also the necessary safety apparatus, tachometer

depth

On

and

indicator.

the left-hand side of the hall there

is

a large

blowing engine for blast furnace, having a stroke
of 750 millimeters, and two air cylinders, 850 millimeters in diameter. This is coupled to a 1,000horsepower blast-furnace gas engine built by the
Deutz Gas Motor Company. It takes 1,000 cubic
feet of air per minute at 135 revolutions and compresses it to 0.5 atmosphere. It is fitted with regulating gear, whereby it is possible, with the same
motive power, but with altered aspiration, to compress

the

of the air

air
is

to

0.75 .atmosphere.

effected by

The discharge

a return valve

(Stumpf's

of various works situated in
Western Germany. On the

right-hand side of the hall
exhibited the products

are

of the mines and blast furnaces, steel and iron works

joints of different constructions exhibited include the butt joint of the Prussian state railway,
with iron sleepers and plates, as well as another type
rail

of

butt

joint

of the

a complete switch

exciter,

mJIls.

the

"Fireflies" on the

Stage.
At the Dearborn Theater
in
Chicago where
"The

bearings.

Storks," a musical comedy,
is
running,
there
are
a
number of pretty scenic effects.
The realism of one
of the scenes, representing

This high-power engine was
constructed for the electric
central

sta'tion

at

Essen.

of the highpressure cylinder is 830 millimeters (32.67 inches), and
the low-pressure cylinder is

The diameter

a

the

(47-24
of the
engine is 94 revolutions a
minute, and the low-pressure cylinder is constructed
with cylindrical-valve gear,

The speed

shown

the

seeming presence of a

consists

of a long, narrow

wooden box which extends
across the stage above the
sky-line.

while the high and medium
pressure cylinders are built
with Gutermuth's distributing valve motion.
In the right-hand side
is

a summer
striking by

of fireflies.
This
pleasing illusion is due to
electricity, and the device
by which it is carried out
was designed by F. H.
Raeder, the elccirlcian at
the theater.
Tlie apparatus

millimeters

hall

made

is

number

millimeters
(55?-2
1.400
and
in diameter,
inches)
the length of stroke is i,inches).

landscape on

night,

2,050 millimeters (S0.7
while the interinches),
mediate cylinder measures

200

shown

use,
and a
group
shows
the
products from the
plate

at the end of the
engine shaft outside of the

alternator

is

third

mounted
main

there

tramway

for

steam

dynamo being

latter

rails

represents' a
construction
of wheel centers and wheel
disks, while another shows
sets of wheels
and axles

(Fig. i) of 3.000
engine
condirectly
horsepower,
nected to an alternatinga
current generator and

direct-current

with

tongue worked by counterpoise, and a crossing, all
to one meter gauge, and a group of field and pit
railways, consisting of frames of the most varied
construction, ready for use.
A most excellent exhibit shows axle and wheeltire manufacture, the group including, among many
other articles, the rough ingots, a pressed ingot
for wheel tires, a pressed and punched ingot for
^ wheel
tires, a
forged tire
finished, and seven rolledwheel tires of an internal
diameler of 1,400 to 2.000
miillimeters.
Another group

the region.
One of the most interesting exhibits is a large verti-

triple-expansion

railway,

state

the exhibit of tram-

with spring action, a switch, with

of

cal

Prussian

wooden sleepers and plates. In
way superstructure and girder

is

strung

Through this box
the main dis-

tributing line, which has 21
connections
with
smaller
wires, and these fine wires,
invisible

to

the

audience,

extend downward, through

electric

and

holes in the box,

Riedler express pump, illus(next
2
Fig.
in
trated

ter-

minate in two-candlepower
incandescent lamps. These
tiny lamps are hung at dif-

page). This pump has two
simple-acting plungers, each

ferent heights and are con185 millimeters (7.28
DUSSELDORF EXPOSITION. 3000 HORSEPOWER UPRIGHT ENGINE AND ALTERNATI NG-CURRENT GENERATOR.
nected so that they may be
inches) in diameter, with
operated separately from the floor of the stage. As
patent)
the admission
by means of cylindrical
a stroke of 250 millimeters (9.84 inches) in length,
the current is turned on and the different bulbs are
valves.
and operates at a speed of 200 revolutions a minute.
made to twinkle in exact imitation of a firefly, the
In the left-hand side of the hall showing this
It is driven by a three-phase motor of 450 horsewhole device is swung in a line across the stage, givlarge 1,000-horsepower gas engine and blowing enoperating at a potential of 2,000 volts and
:

power,

a speed of 200 revolutions a minute. This motor
was constructed by the Helios Electric Company
of Ehrenfeld, near Cologne. The Helios company
also exhibits here an eight-horsepower, alternating
motor of no volts' pressure and 1,800 revolutions,
which drives an air compressor for filling the air

chambers of the above-mentioned pump. This eleccompressor was constructed by Ph. Holscher

tric air

of

Berlin.

A

double-tandem hauling engine has a stroke of

2.000 millimeters, with high and low-pressure cylinder.s, 850 and 1,200 millimeters in diameter, respect-

there is an electric overhead
having a span of 16 meters. Its
capacity is 40,000 kilograms, and it is equipped with
a direct-current motor of 25 horsepower for lifting
and one of si.x horsepower for traveling with a
speed of 20 meters per minute. It has an auxiliary
lifting gear for loads up to 8,000 kilograms at a
speed of 10 meters per minute. The motors are
by the Helios
of the direct-current type, buik
Company of Cologne-Ehrenfeld.

gine for blast furnaces
traveling crane,

Among

the other important exhibits in this build-

ively.

ing are plans and illustrations of underground pumping engines, vertical and horizontal tandem rolling-

on

mill

There are two large cylindrical rope drums
1,750 millimeters in
this engine, which are

with a diameter of 8,500 millimeters, each
with valve link motion and a special steam reversing gear. .\ net weight of 4.400 kilograms may
he hauled at an average speed of 12 meters per
second from a depth of 750 meters. The engine is
width,

a reversing rolling-mill
engine and a blowing engine for Bessemer plants.
There are also shown in this building the various
engines,

as

well

as

and bridge materials whica
arc products of the great .steel works and rolling
The
mills at Oberhausen and Neu Oberhausen.
girders,

wheels,

rails

ing the impression that the luminous insects are moving about, thereby creating a most realistic effect.

Massena Power Plant
The

St,

Lawrence

Power

Sold.

Company's

plant

at

Massena, N. Y., has been sold under foreclosure
proceedings begun by the first-mortgage bondholders.
The plant was bid in by Mark T. Cox of New York,
representing the reorganization committee of the
first and second mortgage bondholders for $500,000.
More than $10,000,000 is said to have been expended in the Massena power scheme. English

were heavily interested. The failure of
was principally due, it is believed, to a
lack of field in which to dispose of the company's
capitalists

the project

product.

The North American and Postal Telegraph Company discontinued its office at Stillwater on July ist
after being established there

for II

years.
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Improvements on Liverpool Elevated

The

Electrostatic

and improvements are being
overhead railv^ay of Liverpool, England, which show the importance of rapid acceleraThis road was the first
tion on electric railways.
elevated railway to be operated electrically, being
equipped ajbout 10 years ago. The line is doubletracked and a little over 6% miles long. It is supplied through a third rail at 500 volts, and the
current is returned by means of a special rail reTrains of two or three cars are operated,
turn.
and under the old schedule ran the entire distance
Certain
to

alterations

including

minutes,

32

12% miles an hour.

minutes. The acceleration is raised
three feet per second per second and
the retardation from three feet to 4.8 feet per second
per second. This rapid acceleration is possible owing to the excellent commutation of the motors,
which will not spark when carrying 300 or 400 amperes i. e., three or four times their normal current.
The watts per ton-mile were increased from no in
the old system to 137 in the new.
Each of the new trains is to be fitted with Jour
traveled in

from

Com-

By Miles Walker.

tlie

16 stops, at a speed of
This required 14 trains running at five-minute intervals to handle the traffic.
Dick, Kerr & Co. are now installing a new equipment on the line, consisting essentially of new
motors, which gives the trains a mean speed of
19% miles an hour, and the whole distance is
in

in

mercial Measurements.'

Railway.
made

Wattmeter

July

20^/2

1.6 feet to

—

lOO-horsepower railway motors, designed by Sidney
H. Short and built by the English Electric Manu-

That

quadrant electrometer can be used as a
wattmeter for measuring power has been known
years.
In the Transactions of the Royal
for many
Society (1891), Vol. 182, p. 519, will be found a discussion upon the subject by Ayiton, Perry and
Sumpner, in which the precautions to be adopted
in order to make a successful instrument are considered."
In 1898 Professor Ernest Wilson" published the results of some experiments which showed
the accuracy of the instrument at all power factors.
Mr. Addenbroke, in a paper before the International
Electrical Congress at Paris in 1900' showed how
the instrument could be arranged for universal elecNevertheless, the electrostatic
trical measurements.
wattmeter is almost unknown to electrical engineers,
and certainly its advantages over other types of
wattmeter are not fully appreciated. These advantages may be enumerated as follows
(i) It can be made to give very accurate readings
at low power factors.
(2) It is particularly well adapted for high-voltage
work, because it does not require a high nona

inductive resistance.
(3) It is cheap and simple in construction.
(4) When constructed for low-voltage work, it
will not be so liable to be burned out by accident
as an ordinary wattmeter.
(5) By the use of suitable adjuncts the same in-
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electrometer, as given in the standard textbooks,
does not appeal to the ordinary engineer, because
the result is not expressed in the units with which
he customarily deals. The following simple method
is perhaps more acceptable
Consider a U-shaped piece of metal (C), Fig.
embracing a sheet of metal (B). Let the size
I,
of the plates be great compared with the distance
(s) between them.
Let (B) be constrained so that
it can
only move in its own plane along the line
(OX). Let the length of (B) in the direction at
right angles to (O X) be (1)- Let
number
of volts of potential difference between (B) and
(C). Then V/300 is the number of electrostatic

V =

units of potential difference.
If
is the effective area on the upper side of
(B), 2A is the total effective area.
The total charge Q on the plate (B) will be
(2A/4?rb)
(V/300) electrostatic units of
quantity.
The total store of energy in the electrostatic field

A

Q=

will

X

be

W=

Q

'/z

=

X

ergs

300
qo.oOj
4 7r s
Suppose, now, that the plates are connected to a
generator so that the voltage between them remains
constant no matter how they are mqved, and the
plate (B) is moved through a short distance dx
so as to alter
by a little bit dA. The little
change in the store of energy will be

A

dW

=:
Fig. i,

From
ical

(dA/4

dA

ir

:=

1

X

s)
(VVgo.ooo)
d x, and since the mechan-

work done in moving the plate must equal the
work dW, we must have d
= F d x,

W

electrical

F

where

upon the plate. Therefore
X (VVgo,ooo) dynes.
If the plate (B) instead of moving parallel to
itself, moves about a center, as at Fig. 2, we have
d A
r" d 9, and d
T d 9, so that the torque
T
(rV4 7rs) X (VV90,ooo)
^
where T is in dynes at a centimeter, r and s are in
centimeters and V in volts.
the

is

=

F

force

(1/4 T s)

=

W=

=

—

X

Let

(r-/4 ir s
k.
90,000)
the quandrant electrometer. Fig. 3, and
let the pressure between the needle and one set of
quadrants be
volts and the pressure between the
needle and the other set be
-|- a.
Then, as one
set is pulling one way and the other set the other,
the torque is proportional to the difference between
the squares of the voltages, or
T
k [(V
a)=
V=]
k (2 a
-f a=).
If we connect a quadrant electrometer to an electric circuit in the manner shown in Fig. 4, in which
the current to the motor is passed through a noninductive resistance of
ohms, causing a drop of
a volts, the torque on the needle at any instant will be
T
k (2a
(i)
-f a=)
If, now.
is large compared with a, we have ap-

Take now

V

V

=

-

+

=

V

R

=

V

proximately

T

V

V=

=

X V

2k a
2 Rk
c.
supplied to the motor is V c, and if the
needle is suspended so that its deflection is proportional to the torque, the deflection will be approximately proportional to the power supplied to the
motor.
In the case of the alternating current, we must

The power

take for

and

V2a

V

and a the expressions V2V sin 2 ir n
(2 t n t -|- e), respectively, where

t

sin

e

the angle of lag. Substituting these values in
equation (i), integrating throughout one complete
cycle and dividing by 2'r, we get the mean value of
the torque throughout the cycle.
is

FiG,

2.

facturing Company.

dOsseldorf exposition.— 450-H ORSEPOWER ELECTRIC PUMP.

The

or

motor

is

weighs 4,200
nearly 42 pounds a horsepower. The

between 90 and 93 per
pounds,

efficiency of the

cent.,

and

it

motor is completely inclosed in a cast-steel fire
and waterproof shell, and the only opening is over
The motors are carthe commutator and brushes.
The
ried on each of the two end cars of the train.
controlling mechanism is in many respects similar
to the series-parallel method of control adopted by
Dick, Kerr & Co., and is fitted with a new blowout device, which renders it perfectly proof against
fire.

The 12 trains of the new type will replace 14 of
the old, and it is a matter of interest that these new
trains will accommodate exactly the same number of
passengers as the old ones. With the previous
equipment the trains ran 144 train-miles per liour,
wiiile in the new method they will run 216 trainmiles per hour. There was a five-minute headway
between the old trains, but under the new regime
this will be reduced to 3V2 minutes.
In other words,
the journey from one end of the line to the other
will be made in two-thirds of the time taken on the
old method, and, what is of great importance,
the load on the power station will be more uniform,
and, as a consequence, the machinery will be running under more efficient conditions.
As a comparison, the following table, given by a
London contemporary, is of interest as showing the
scheduled speeds with the new Liverpool equipments and those obtaining on other lines:
Miles per hour,
JDcludiDg stops.
Liverpool Overhead Railway
Manhattan Elevated Railway (New York)
Metropolitan Elevated Railway (Chicago)
South Side Elevated Railway (CnicaRO)
Lake Street Elevated Railway (Chicago)
City and South

Central London

London

19
13'^
14.

14.6

(SEE PAGE I7.)

strumcnt can be used to measure any power from
one watt to 5,000 kilowatts.
(6) Its operation is based upon simple laws, so
that when its needle is controlled by gravity, it can
be relied upon as a standard instrument.
The disadvantages connected with its use are:
It is not portable.
(2) The controlling forces are in general small,
so that the instrument, though dead-beat, is slow
in reading.
(3) Its general behavior must be understood by
the operator.
i propose in the present paper to discuss the principles that underlie the design of the electrostatic
wattmeter for commercial work, and some of the
uses to vt'hich the instrument can with advantage
l>e applied.
I
am indebted to the Westinghouse
Electric and Manufacturing Company for having
had the opportunity of experimenting on this instrument, and' to Mr. Percy H. Thomas, whose ideas
and suggestions have been invaluable. It is one of
the characteristics of American firms which have
helped them to attain their present high position in
the manufacturing world, that they are not afraid
to spend a little money on theoretical investigation
wherever there is a fair chance of some point being
gained.
In designing an instrument for
any class of
work, it is desirable to know approximately the
forces upon the moving part.
The method of calculating the forces on the needle of a quadra nt

(i)

1.
Paper presented at the nineteenth annual convention of itid
American Institute of Electrical Engineers at Great Barrington,

Mass., on June 20, 1902.
2. See also ProL J. A.

former, Vol.
3.

FlemioR's Alternate-current Trans-

II., p. 551.

Proc. Roy. Soc.

(1898),
1898.

Vol. 62,

12^

London. March

I2>i
14

Electrician (London), Oct.
don), Feb. 2, 1900.
4.

4.

5,

p. 356;

1900; also

also Elec. Review,

Elec.

Eng. (Lon-

T

= 2V
The

a cos e-|-a"

= 2Rk

(Vc

cos e

+~T~

)

wattmeter reads the power correctly whatever be the shape of the wave form, for
at any instant the turning moment is proportional
to the instantaneous value of the power, and the
needle takes up a position that corresponds with
the average of the instantaneous turning moments.
It will be seen that the term a" is independent
electrostatic

of the power factor cos e, so that, when e is great,
a considerable error may be produced in the measurement of the power, unless we take some precautions either to correct for this term or eliminate
it altogether.
Several methods are employed by the
Westinghouse Electric and Manufacturing Company
for eliminating the term a" when working with low
power factors. The best method to adopt in any
particular case depends upon the kind of measurethat is being made.
When working with high
voltages, in measurements upon insulation losses, it
is convenient to use only a
fraction of the total
voltage for the term V. The reason for this is that
if we put 30,000 or 40,000 volts between the needle

ment

and quadrants we would be troubled with brush
charges,

unless

a

very big instrument

rounded conductors was employed.

It

is

with

more

dis-

large
con-

venient to take a tap off the transformer supplying
the power and make the connections as in Fig.
If the ratio betwen the total voltage of the transformer and the voltage upon the needle be n, we
can eliminate the a" term by putting in series with
the transformer, at the terminal opposite the one
to which the quadrants are attached, another noninductive resistance, such that the drop in that resistance is equal to a (n/2
i).
Suppose, for instance, that n ;= 4 and that to get
a good reading we have a resistance of c.i ohm between the quadrants. It we put a resistance of
0.1 X' (4/2
i)
0.1 at Che opposite terminal of
the transformer, the instrument will read correctly
.i;.

—

—

^
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may be the vahies of V, a or e. The proof
is as follows:
voltage between the needle and one set of
quadrants is (V/n
a/2), and between the
needle and the other set of quadrants it is (V/n
whatever

of this

The

+

the apparatus absorbing power as the primary of
the series transformer. If a is the voltage across
the resistance (R), it is easy to see that the torque

—

:

k

[(^+^r-(^-^^)>-^

The

series transformer can be
error due to its use is not more

application of this rule occurs when
2.
In this case (n/2
i =r o, so that no addin
tional resistance is required.
In making measureof
ments at pressures
10,000 volts, it is convenient
to connect the needle to the middle point of the
transformer supplying power, and then the a" term
is eliminated.
In other cases where it may be inconvenient to
insert the additional resistance an amperemeter may
he inserted, from the reading of which a may be
The term
calculated, and the readings corrected.
a is equal to c R. The calibration of the instru-

The simple

—

^

made

one thousand on high power
in one hundred on low power factors.
A simpler method, though not quite so satisfactory, is that shown in Fig. 7.
Here an auto-transformer (T3) has its middle point and one terminal
connected to the resistance (R). and the two outer
terminals are connected to the quadrants. The middle point of the transformer being connected directly
to the apparatus (M) in which the power is absorbed, the a" term is completely eliminated.
For polyphase work, it is convenient to use an
instrument with two needles on the same shaft, just
as in an ordinary polyphase wattmeter.
The conFig.

shown

needle and quadrants. The greatest difficulty met
with in very high-voltage work is the brush discharge that occurs from the needle. This sets up
electric winds, which react upon the needle and

make

that the
than one part in
factors and one part
so

nections for a three-phase instrument are

C

19

it
wander. The liability to brush discharge
depends upon the steepness of the gradient of electric potential in the air space surrounding the needle,
and can be^ very much diminished by rounding off
all edges.
The electric winds set in at a voltage far
below that required to produce visible brush dis-

charge.
In fact, a needle intended for a pressure
of 10,000 volts should have its edges rounded off to
a radius of not less than one-eighth inch, and should
be nicely polished and free from dust in order to
work well. I believe that much of the trouble that
has arisen in electrostatic instruments for highvoltage work is due to incipient brush discharge
rising from badly designed surfaces.
In a low-voltage instrument the distance (s) between quadrants and needle is settled by very dif-

in

8.

For a standard instrument, in which the deflecting
forces are not too small, a biiilar suspension is the
most satisfactory means of controlling the needle.
Several precautions, however, must be taken to
make a tifilar suspension satisfactory. The wellknown formula for this suspension tells us that for
small deflections the turning moment in grams at a
centimetric

=

where

t'H-

tig.

I.

::.

ELECrROSTATIC WATTMETER FOR COMMERCIAL MHASUREMHNTS.

ment and correction of the readings may be carried
One pair
out very simply in the following manner:
of quadrants is connected to the needle and a continuous voltage Vi (say, 100 volts) is applied between the needle and the other set of quadrants.
From the deflection Di produced we get the constant of the instrument from the formula

=

KD,

m

%

(I

— m=)

(P y z/L)

sin

the ratio between the difference and the
sum of the tensions in the fibers. P is the total
weight of the needle in grams, y the distance between the fibers at the top, z the distance between
the fibers at the bottom, L the length of the fiber.s
and S the angle turned through. All the distances
are in centimeters. From this it is seen that it is
very necessary to keep the tensions in the two fibers
very good method of doing this is to
constant.
hang the block to which the fibers are attached to
short strips of phosphor-bronze at a considerable
distance apart in the manner shown in Fig. 9. A
line joining the strips is at right angles lo the line
is

A

V\.

In any measurement of power if our arrangements
are such that the a" term does not appear, then for
any detiection
we calculate the power from the

D

equation

=

Watts
But.

if

we cannot

(nKD/2R)

neglect the a" term,

we

use the

formula
Watts

=

+

I

-

—

1

C-

I

R
I..M,

The instrument connected up

as in Fig. 5 (preferably with n =: 2) is suitable for mal<in,g measurements on dielectric losses in insulating material. In
tliese tests there is no objection to making R very
large, so that good deflections can be obtained even
when the current is exceedingly small. For instance,
the power supplied to a few square inches of paper
subjected to a pressure of 20,000 volts between metal
plates can be measured with considerable accuracy.
The accuracy of this instrument with low power
factors, its
out, make

wide range and freedom from burning

general testing purposes,
likely to be met
It is well known that when the power ol
with.
a three-phase motor is measured in the ordinary
way, with two successive readings on a wattmeter,
one of these readings will be negative, or of very
low power factor, when the motor is lightly loaded.
it

suitable

for

whenever low power factors are

'MofoR'

,

1

E

-

J

1

,

•v-.--^

?

7

Fig.
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:

Fig. 6.

ELECTROSTATIC WATTMETER.
joining the fibers, so that the block is free to tilt
and equalize the tension in the fibers. By the addition of small weights screwed in two projecting
arms, the ratio between the tensions may be adjusted
to any degree of precision, and when once adjusted
independent of changes in the leveling of the
is
instrument.
It is desirable to have the distance between the
fibers as great
as possible, so that microscopic
changes in this distance from accidental causes will
From
not change the constant of the instrument.
one-eighth inch to one-fourth inch makes a good
working distance, if care is taken to make the point
of suspension of each fiber perfectly definite.
Fine phosphor-bronze strips make strong and satisfactory suspending fibers. The spindle
of
the
needle should be fairly heavy, so that the tension
of the fibers is not altered perceptibly by small unbalanced electrostatic attractions. By putting weight
in the spindle, the moment of inertia of the needle
is very little increased.
The needle should be made
as rigid as possible and with a very small amount
of inertia. For high-voltage work, the forces upon
the needle are so great that a single needle is sufficient.
For low-voltage work it is best to use a
number of small needles in a multicellular instrument. The moment of inertia of the needle, even
if
its thickness remains constant, goes up
as the
fourth power of its linear dimensions whereas, the
turning moment only goes up as the second power.
number of small needles can, therefore, be made
more rigid and with smaller moment of inertia for
the same turning moment than one big needle.
The needle and all attachments must be so shaped
and guarded as to have no forces upon them except
those due to the quadrants.
For this reason it is
well to avoid making projections on the frame or
stationary parts of the instrument that can attract
or repel any part of the needle.
All visible parts
of the needle and its spindle should, as far as possible, be figures of revolution, so that even if there
is an unsymmctrical field outside the quadrants, it

Fig.

-.

Fig.

8.

ELECTROSTATIC WATTMETHB.
ferent considerations. Even when there is very little
chance of sparking, this distance should not be reduced below a certain limit. If the constant of the
instrument is to be very accurately maintained, about
one-fourth inch should be the lowest limit. Any
shifting of the needle up or down from the central
position changes the constant.
When the needle is
exactly central, the rate of change of the constant is
o.
For small departures from the middle position,
the rate of change of the constant is proportional
to 4g/s', where g is the little distance from the
center.
The smaller (s) is made, the more important become small movements of the needle in a
vertical direction, due to expansion of the fiber or
other accidental cause. However, if (s) be at least
one-fourth inch, a movement of the needle of 1-200
inch from the middle position causes an error of
less than 0.05 per cent.
A departure of i-ioo inch
from the middle position, which should never occur
in a well-made instrument, would cause a change
in the constant of 0.2 per cent.
Another source
of error arises from having the distance (s) too
small in instruments controlled by a bifilar suspension.
The attraction between the needile and the
quadrants adds to or subtracts from the tension of
the fibers, according as the needle is below or above

;

Fig.

3.

Fig.

A

4.

ELECTROSTATIC WATTMETER.

We

may have to take the difference between two
readings, both of which are inaccurate on account
of the effect of the low power factor upon an ordinar>- wattmeter, and the final results will be very
far indeed from accurate.
.*\n
electrostatic wattmeter can be made to read
power supplied at pressures as low as 100 volts, but
in order to get good forces upon the needle it is
desirable to increase the voltage a between quadrants.
This necessitates the elimination of the a'
term in equation (i). The best method of doing
this for low-voltage commercial work is that shown
(T,) is the transformer supplying the
in Fig. 6.
power to be measured. (Mi) is the apparatus ab.sorbing power.
fT:) is a series transformer of suitable ratio, whose secondary is connected in series
with a non-inductive resistance (R). One pair of
quadrants is attached to one end of this resistance
and the other pair to the other end. the needle being connected to the opposite side of the .system.
The middle point of the resistance (R) (or, if preferred, the middle point of the secondary of the
transformer) is connected to the same terminal of

cannot produce a turning moment. The mirror
should be placed in a cylindrical metal screen, kept

same potential as the needle.
distance between the needle and the quadrants
a matter that requires some consideration. In
high-voltage w'ork the distance must, of course, be
great enough to prevent accidental sparking over.
Any unbalanced forces on the needle due to want
of symmetry are decreased by increasing the distance
from needle to quadrants. As ther_e is no great
difficulty in getting sufficient turning moment with
high voltages, it is well to allow ample distance.
An instrument intended to work up to 10,000 volts
should have an inch as the shortest distance between
at the

The

is

FIG

9

ELECTROSTATIC WATTMETER.

the middle position. Where a fair distance between
needles and quadrants is allowed, and sufficient
weight put into the spindle, the error due to this
cause is entirely negligible. The needle may be
damped either by a copper cup swinging in a magnetic field or by a liquid damper.
The accuracy of an instrument depends greatly
upon the closeness with which it preserves its zero.
It

is

much more important

to

make an instrument

which preserves its zero at all times than to make
one which will give large deflections for small turning moments. A deflection can always be magnified
or carefully read, but a wandering zero is a cpntinual source of error.
For this reason, a bifilar
suspension with a considerable distance between fibers is the most satisfactory for a standard instrument. We have used very successfully a suspension
consisting of a single phosphor-bronze strip o.ooi
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This shows very
thick and 0.02 inch wide.
"creep," and any error due to change of zero
mean
of readings
can be eliminated by taking the
on opposite sides of the zero.
When the accuracy of the readings is not so important, ordinary phosphor-bronze springs may be
used to control the needle. For high-voltage trans-

The Bremer Lamp.'

incli

By Siegmund Saubermann.

little

mission lines, the electrostatic wattmeter has an
advantage over other types for switchboard use, in
good
not requiring a high-vohage transformer.
commercial instrument can be made for this purpose
with a spring control.

A

A Michigan

Railway

with

Interesting

Possibilities.
daily papers contain the information
Railway Company,
the jVIichigan Suburban
which operates the line between Lansing and St.
extension
of its permit to
an
obtained
has
Johns,
use steam power for traction. The account says
"The permit has been granted in all the townships
and villages through which the road runs, and is
good until December 14th. The permit was originally given on account of the inability of the company to complete its electrical equipment within the
time specified in its franchises. The time was extended until July 1st, but on account of litigation
now pending in the Ingham County Courts, its

Michigan

that

funds have been tied up, and

it

was unable

to finish

the electrical construction. The extension asked for
was its last resort, the only alternative being to
suspend traffic altogether. There was a strong demand for a continuation of the train service, and
there was no material opposition to the extension
of the permit."
This is undoubtedly the railway in which B. J.
Arnold of Chicago is interested and which, it is
presumed, he will eciuip with his new electro-pneumatic single-phase railway system described at the
recent convention of the American Institute of Electrical Engineers.

The Bremer arc lamp differes from others in two
respects the chemical combination of the electrodes
and their arrangement at an acute angle. Neither
In the "Lampe Soleil"
principle is absolutely new.

—

devised by Clerc and Bureau, two conveying carbon
rods led through a marble block, so that the arc
should bring the calcium carbonate above it to a
white heat. And long before Bremer additions of
metallic compounds of the most varying sorts were
made to solid and cored carbons in order to obtain
(and often with success) steadier burning of the
arc.
The essential of the invention is in the determination of the fact that, if the carbon electrode
contains more than 20 to 25 per cent, of calcium,
silicon or magnesium salts, a better utilization of
the high temperature of the arc for the emission
of light is obtained than has been possible hitherto
in practice.
The best result is with halogen combinations of metals of the beryllium group. According to Bremer, the increase of the proportion
of the salt to 50 or 80 per cent, even occasions a
the small strength of
still
greater gain in light
such composite carbons and their quick decoinposition, even at moderately high temperatures, prevents their practical application. As a matter of
fact, in order to attain the necessary consistence
and a certain rigidity, the electrodes containing 20
to 30 parts of calcium fluoride must be covered
with a hard, glassy covering, formed by laying on
a solution of a mixture of borax, silicic acid, soluble glass and similar substances.
In addition, before the customary baking together, the electrodes

FIG.

proposition to the United States government to
hasten the construction of its cable across the Pacific, offering important advantages to the government in return for the use of the surveys made by the
United States steamship Nero for a cable route connecting San Francisco, Honolulu, Midway Island,
Guam and Manila. The officials of the company
state that they are asking these plans solely in the
name of rheir own company, and that no other cable
company, domestic or foreign, has joined in the

dam in the rapids
Islands and, with the
head gained there, convey the water j^y conduit
to the power house near the upper suspension
bridge.
supplementary agreement prepared provides that the company shall pay a rental of $30,000
a year instead of $15,000, and a certain rate per
electrical horsepower per annum, by the following
scale
From 20,000 to 30,000 horsepower, $1 from
over 40,000, 50 cents.
30,000 to 40,000, 75 cents
This application has called forth opposition from
the Canadian Niagara Power Company, which is
also building a plant for which water from the
Niagara River will be utilized. The attorneygeneral of the province of Ontario will hear the
parties at an early date.

;

FIG.

I.

BREMER LAMP.

are provided with small quantities of boron, common salt, potash, tartar and various silicates, which,
acting to a certain extent as fluxes, prevent the
otherwise unavoidable scorifying of the carbon
points.
The considerable increase in light produced by all
these processes may be fairly easily explained by
the fact that the particles of the metal salts torn
off and taken with the passage of electrical energy
from the anode to the cathode are oxidized in the
3,goo-degree electric flame and brought to bright
incandescence. One must not only consider the ions
streaming across, for in such composite electrodes
the ends nearest to the arc are in a more or less
liquid state, and thus groups of molecules, or even
much greater particles, may be carried along. At
examination off^ers
all
events and spectroscopic

—

Mtftrv

the vicinity

of

Dufi^erin

A

;

;

;

Automatic Rural Mail Carrier.
of Liberty, Ind., a young man of
nineteen, has invented an automatic mail carrier for
rural-delivery boxes. When letters are dropped in
the delivery box the carrier automatically starts,
carrying the letters and papers to the house, where
it
dumps its load, notifies the inmates by ringing
a bell and immediately returns.
By touching a
button at the house the carrier can be brought back
at any time to receive letters for the mail carrier.
The construction is simple, electricity from batteries in the house being used to operate the device.

Edward Hamilton

FIG. 4.

BREMER LAMP.

diminished equally, and they sink downward.

FIG.

2.

BREMER LAMP.

—

conjecture it appears that in the
arc all sorts of chemical processes favorable to the
emission of light take place, of which the electrolytic
decomposition of the salts and the subsequent oxidation of the metals come first under consideration, as
the deposit on the upper part of the lamp consists
nrostly of calcium oxide, silicon, dioxide and other
non-volatile metal-oxygen combinations.
The construction of the lamp is based on the
plienomenon observed l)y the Geneva physicist, de la
Rive, and already frequently utilized, that the arc
formed between two electrodes which are parallel

grounds for

this

Abstract of a paper read before ibe Elektrotechuischer
I.
Verein of Vienna; translated by tbe London Electrician.

This

decreases the resistance of the arc again, and the
magnet comes out of action and allows the keeper
to return to its former position, pressing the carbons
against the sides of the tubes.
Several Bremer lamps can be connected in series,
and, as the two carbons are normally clamped fast
in the manner above described, and do not touch
When
one another, the arc is struck as follows
the current is switched on, part of it passes through
allowing
keeper,
the relay, and presses forward the
the carbons to slide down upon a metallic wedge
which then supports them. The main current then
finds a closed circuit through this wedge, and the
ahunt coils are no longer magnetized. Consequently,
the carbons are once again clamped, and the metal
wedge, which is fixed to a movable lever, drops
back by its own weight. Now, the arc \yhich is
formed is subjected to the action of the series electromagnet, which drives it downward forcibly, and
the action becomes greater as the arc approaches
nearer to the magnet by the burning away of the
carbons. The increased deflection increases the resistance of the arc, the magnet is exerted to a still
greater extent, and acts on the carbon feed as alfalling
by their
ready described, the carbons
own weight. In continuous-current lamps only the
Fig.
impregnated.
2 show;S
be
positive carbon need
the arrangement of the differential winding, and is
self-explanatory, and Fig. 3 the simple shunt-wound
electromagnet acting as a blower. For the sake of
clearness, the arrangement of the lever arm and
(a) and
carbon holder is omitted in these figures,
(aj) in Fig. 3 are the two electrodes connected with
the mains, and (e) is the magnet, which is in shunt.
Herr Bremer believes he can trace variations in
the light to actual bodily oscillations in the arc,
and on this assumption he endeavored to remedy
this trouble by a sort of throttling of the flame and
by adding bulging "supports" for it, as shown in
:

Part of the plan was to build a
in

are tubes which guide the carbons
they have a
slit through which the clamping checks (k) and (ki)
press against the electrodes,
(k) and (ki) are
insulated from one another and fastened on the
pressure plate (d), in which two projecting metallic
holders carry the arbor (g). The latter is in direct
connection with the electromagnetic regulating mechanism, and by means of it the keeper (f) acts on
the plate. While the lamp is burning, the keeper
(f) exerts a suitable pressure upon the plate (d),
through the link (g)
this is conveyed equally to
the two carbons. As the current through the arc
decreases, a differential or shunt current passes
through one magnet coil, the magnet draws the
keeper back, the pressure on the two carbons is
;

application.

There is a fight in progress between the two
great power companies located on the Canadian
side of the Niagara Falls as to the amount of
power each may develop. The Ontario Power Company, which is already constructing a plant to be
fed from the Welland River, has applied to the
commissioners of the Queen Victoria Niagara Falls
Park for the right to construct a second in-take,
this one to be directed from the Niagara River.

BREMER LAMP.

3.

to the passage of current than
the shorter non-luminous one.
Merely the regulation of the acute-angled disposition of the electrodes offered some difficulties,
but these have already been
overcome for the
greater part with the aid of an innovation patented
by the Eos Company of Neheim. Fig. i shows the
simple system of the apparatus, in which the carbons are pushed forward as they burn, (a) and (b)

a

Canadian Power Companies at
Niagara Falls.

—

no more resistance

Pacific Cable Question.
Pacific Cable Company has made

Rival

or slightly inclined to one another is much greater
than in the case of electrodes in a straight line. To
allow for tire dropping off of the inoltcn slag from
the carbons it is absolutely necessary to support
them from the top. In addition, the well-known
effect on electric currents in magnetic and electrostatic fields is made use of in order to obtain a
particularly large arc a matter of considerable importance for the Bremer lamp, in which the space
between the electrodes is the chief source of the
In other lamps this is of secondary imporlight.
tance, for the carbon points and not the arc itself
emit the main quantity of the light. The volume of
the source of light in the Bremer lamp is 200 to 250
cubic millimeters, while in ordinary lamps it ranges
from 50 to 100 cubic millimeters, and it is apparently in this that the main cause of the greater
intensity of light for the same consumption of energy lies; for the arc, consisting as it does of white
hot and, therefore, conducting metallic oxides, offers

;

The Commercial

The Navy Department is earnestly desirous, for
military reasons, that the cable shall be laid as soon
as possible, but certain safeguards are desired, and
these are being considered by the officials of the department. It is regarded as essential that the route
shall be all American, a point which will be secured
by the use of Midway Island as a relay station, and
a provision to avoid touching on foreign soil between
the terminals. Another point at issue is that the
United States government should have preferential
in rates and time of transmission for its messages,
and have the sole right, in its discretion, to use
the cable in time of war. The subject has been
referred to the attorney-general for an opinion.
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igo2

12,

Inly

in

introduced

Fig. 4.
This pattern has not yet been
generally.
These "supports" are insuone another, as it has been demonstrated

lated from
that all bodies are electrical conductors at high
lempcratiires.
They are made of very refractory material, which, however, only \vithstands the high-arc

temperature, because
oxides.

Ihe

prevents
W'liile

its

it is considerably reduced by
Supporting the flame in this manner
being affected by the rising gases.

lamp mechanism

the

upper case of the lamp,

the

arran.sed

is

carbon

in

ends

tlie

project

into a conical reflector, which directs downward
the light produced, and in this it is assisted by the
dazzling white coaling of lime and silica acid, which
is

being continually renewed upon

10

this,

hot

tlie

it.
In addition
the reflector forms a sort of reservoir for
gases which are developed, by means of
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BREMER LAMP,

horizontal,

and was approximately:
Hefner

Degrees.
At o

At
At
At
At
At
At

candles.
991
1.470
3,202
4.060
6.080
5,220
6,070

6.7
16.8
26
32
36,8

42

Hefner
[

1

I

I

I

Degrees.
At 45.4
At 51.1
At 55
At 59.2
At 65
At 90

candles.
6,520
6,250
5,410
7.420
6.070
6,180

I

From
ical

this table one can see already that the conreflector assists the illumination, for it directs

the

greatest

part of the light

actually

downward,

and. in fact, fairly uniformly within an angle of
90 degrees around the arc as center. Above this it
diminishes considerably to the horizontal, but still
always amounts to 1,000 candlepower. TTiis is particularly clearly shown in Professer Wedding's diagram (Fig. 5), in which the dotted line shows the
approximate maximum candlepower. The same lamp,

consumption in the Bremer lamp to that
nary lamp is as two to one.

in the ordi-

BOOK TABLE.
Primary Batteries
Their Theory. Construction AND Use. By W. R. Cooper, M. A., B. Sc,
London
1901.
The Electrician Printing and
Publishing Company, Pp. (5% by 8% inches)
:

:

vi.,

324, with
6d.

131

illustrations.

Price in London,

Books on the subject of primary batteries are
few, and the appearance of a work as up-to-date
and complete as this one should be welcomed. Mr.
Cooper devotes considerable space to discussions
on the simple voltaic element, local action and
polarization and the theory of the voltaic cell, and
the matter is treated in a thoroughly practical manelectirolytic
conductivity, osmotic
lonisation,
ner,
pressure and Nernst's electrolytic solution pressure
are all set forth in a way which will make them easy
The descriptions of the various cells
to understand.
have been prepared with care and with the object
of describing only those cells which are in general
The cells
use, or of particular theoretical interest.
described are classified under the heads of nonchemical cells or thermopiles, one-fluid cells, twofluid cells, dry cells, standard cells and carbonconsuming cells. The author also shows what the
various kinds of batteries, such as Leclanche cells
and dry cells are capable of doing, and compares
the capabilities of one type with another. The use
of curves obtained from the author's own personal
experience make these descriptions and tests of
value and round out the information so that any
practical electrical engineer may acquaint himself
with all the facts he is apt to need in intelligently
employing the various cells. The chapter on standard cells is an important one, as is also that on
carbon-consuming cells, which gives the results
(mostly disappointing) up to the present time in
The
this method of generating electrical energy.
book is well illustrated and the subject matter is
arranged in a convenient form for reference.

Handbook for Street-railway Engineers.
Andrews,
Wiley & Sons.
B.

C.

E.

Pp.

1902.

New

By H.

York:

BREMER LAMP.

ing

a frosted globe,
photometric results

Above

gave the follow-

the horizontal-

Hefner
Degrees.

candles.

At 48
At 32
At 15.2

497
713
1,246

Hefner
Degrees.
At 12
At 8.5
At o

candles.

Degrees.
At 51.4
At 57.6

candles.

1,160
1,040
1,440

Below the horizontal
Hefner
Deertes.
At 10.5

At
At
At
At

candles.
1,791

21.2
30
35-2
43-4

From

2.133
2.782
3.440
3.774

and

Hefner
4.000
3.480
3,126

At

65
At 76
At 90

Fig. 6

3,44'>

3,838

seen that the
frosted globe absorbs a not inconsiderable part of
the light, but, on the other hand, it distributes it
llii.s

table

it
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Laboratory Induction Coil

induction

coil
for large currents and
adapted for laboratory purposes was described by
Professor F. C. Caldwell of the Ohio State University at the recent Pittsburg meeting of the American Association for the Advancement of Science.
The type of ironless induction coil described is, of
course, not new, but its construction on such a large
scale had not hitherto come to the attention of the

author, and it was thought the data obtained would
therefore prove interesting.
As shown in the illustration, this coil is

wound on
sistance

made up

spools with

is

1.4

two concentric coils
bottoms. The re-

of

spherical

ohms and

the

maximum impedance

40 ohms approximately. The spool for the outer
coil was made removable, and this coil is mounted
inside of a circular frame.

In winding the outside
brass tubes were included for the shaft carrying
the inner coil to pass through
brushes carry the
coil

;

current to the inner
sections,

coil.

Both

wound

coils are

which can be connected

in series

—

in

or paral-

The coil is wound with No-. 8 wire 10 layers
of 20 turns each in the stationary coil and nine laylel.
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(three by five inches), xxi.,

with illustrations and tables. Price, $1.50.
This is a handy book for engineers who have in
charge the design and construction of street railways, the laying out of tracks or structures, or the
furnishing of equipment. The introductory chapter
takes up mensuration and trigonometrical formulae,
and is followed by chapters devoted to circular
curves, compound transition curves and plain curves,
with the necessary descriptions and tables. Under
the heading of miscellaneous information are given
track-construction tables, pavements, chemical spccifictations for rails, and tables giving cost of track
construction.
Separate chapters explain formulas
and diagrams for determining bending moments
and the strength of materials. The electrical information in the book consists of definitions of common electrical terms, copper-wire tables, a series of
tests on Phonoelectric wire, copper calculation, al-

NEW LABORATORY INDUCTION

COIL.

202,

uminum and

conductors, and a short descrintion of the storage battery as applied to railway
work. A chapter is devoted to tables of middle
ordinatcs for curving rails, lengths of circular arcs
and chords, natural sines and cosines and natural
tangents and cotangents. The last chapter gives
a table of average percentages of the expenditures
for the gross income of all the street railwavs in
the state of Massachusetts, which will be found
very useful for reference.
electrical

recent British consular report contains some
rather interesting facts concerning electrical development in Peru. The use of electricity for purposes of illuminating is, it seems, increasing rapidly in that country.
Lima and Arequipa are electrically lighted and companies are being formed
for lighting Calloa and Chiclayo in the same man-

The

equipment chiefly comes from
the United States. British electrical machinery is
barely mentioned in Peru. German dynamos and
motors have been tried, but, although well finished,
they are looked upon as being too complicated.
Telephonic networks e.xist in the departments of
Lima. Piura, La Libertad, Arequipa and lea. The
total length of lines is probably over 3,000 miles.
Moreover, a number of applications for further
authorizations to put up new installations have been
ner.

electrical

made lately. Most of the
come from Sweden. An

telephonic appliances
electric-lighting

the rotating, making a total of 380 turns.
outside diameter of the inner coil is 20 inches,
the width of the coil 2% inches. Tliere are approximately 100 pounds of wire in the apparatus.
crs

now

company

in

The

A Radiometric Receiver

for

Electric

Waves.
Gordon F. Hull of Dartmouth College, Hanover,
N. H., described a radiometric receiver for electric
waves at the recent Pittsburg meeting of the American Association for the Advancement of Science
which has many points of interest. Two silvered
strips of glass or mica, of the proper length for
the waves used, are marked at their centers by a
diamond scratch. They are mounted vertically
the focus of a parabolic mirror, with their centers opposite and near two small, thin, mica vanes,
which are at the ends of an arm of a torsion balance.
The resonators and torsion balance are placed
under a bell jar, from which the air can be exhausted. The radiometric action due to the heating
at the mica scratches or high resistances can be observed by a telescope and scale. The sensitiveness
can be made greater than that of the Klemencie
thermo-element, and the deflections are quantitative.
fine
in

A

Peruvian Development.
FIG. 6.

A New
A new

is

A

when provided with

has been formed at Trujillo. Power is to be obtained from a waterfall on the river Moche, near
Poroto, about 21 miles from Trujillo. The waterfall is about 180 feet, and is calculated to generate
200 kilowatts of electric energy. Three-phase transmission is to be adopted. The installation should
be complete by December, and will create a demand
for electrical appliances.

=

los.

which, according to the Harthmuth principle (of sheltering the carbon ends from the air), higher temperatures are obtained by retaining the heat near the
carbons, and a slow consumption of the carbons is
caused by the want of oxygen. The latter is of particular importance, as the consumption of impregnated
electrodes is twice as fast as that of ordinary cored
or solid carbons, even though the carbon consumption in the Bremer lamp is actually no more than in
ordinary lamps, in consequence of the diameter of
the former being only one-third of the carbons in
the latter.
With the composition of the electrodes now employed, the light is uncommonly rich in rays of a
wave length of 680 to 500 millionths of a millimeter.
Thus the red and yellow rays preponderate, and
the bine and violet ones are not of much account,
-SO that the general impression of the color of the
light is that of a golden yellow.
Of tlie numerous photometric measurements of
the light .given bj' electric flames containing oxides,
those made by Professor W. Wedding of the Charlottcnburg technical college are of the greatest interest, on account of the disinterestedness of the
experimenter. The first was with a continuous-current lamp, without globe, which required a current
of 12.3 amperes at 44.4 volts.
The mean curren.t
varied at most by 0.3 ampere during the test, and
the voltage 2.5 volts. The lamp worked fairly well,
althoMgh it was one of the first made at the factory
.tnd did not include the more recent improvements.
Tiie candle]. ower was measured at various angles to
the

uniformly in all directions, so that a Bremer lamp
does not show the usual shadow on the lower and
upper hemisphere, but appears as an almost uniformly hriglit sphere. From the two measurements
it will he noted with astonishment that an electrical
source of light, with a consumption of 12.3 amperes
at 44.4 volts (= 546 watts), or, if the 10.6 volts lost
in the resistances are reckoned in, 677 watts, can
furnish a maximum candlepower of 6,400 and a
hemispherical candlepower of 4,320 Hefner candles.
This corresponds to 545/4,320
0,126 watt per Hefner candle, or, including ihe loss in the resistance,
677/4,320^0.157 watt per candle.
The ordinary
continuous-current arc lamp, with its 0.55 watt per
candle shows badly in comparison. In the case of
the alternating-current lamps on the two systems, the

Portable Photometer for Measuring
Light Distribution.
One

of the papers presented before the physical
of the American Association for the Advancement of Science at the recent Pittsburg meeting described a portable photometer for measuring
section

light

distribution,

and was prepared by Dayton

C.

Miller of the Case School of Applied Science, CleveOhio. The arrangement described is a special
form of photometer, which may be moved in any
way. as about a pivot, for quickly measuring with
moderate accuracy the relative intensity of light
sent out in any direction from a source.
LummerBrodhun screen is used to compare the light from
the source with that fron^ a standard illumination,
the latter hcing capable of measured regulation from
zero intensity to the maximum required. The application of the photometer to the measurement of
the distribution qi light throughout a room, as by
a window prism, was described.
land,

A
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Iowa decision (it is the
Knowlton against the Des Moines Edison
Light Company) is so just and reasonable that it

of different states, but the
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might well be
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Is IT true that while this is the year of the gasoline
automobile next year will see the triumph of the
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project was a large one and was interesting
from a technical point of view, but the reason assigned for the failure lack of a field in which to
dispose of the company's product is probably the
true one. It is said that $10,500,000 has been sunk
in the enterprise, and the future of the plant is
probleinatical.
The moral is an obvious one. Every
power-development company, to be successful, must
have customers who will take the power at profit-

—

able rates as well as the

principles must be applied in powerdevelopment schemes as well as elsewhere, as not
a few investors have discovered to their cost.
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The Supreme

Court of Iowa recently made an

interesting comparison in a lawsuit

29

which
from which
rival,

and

may

be likened to that of the keeper

But

it

certainly not the

is

law applicable to such cases that the company is absolutely liable for any injury done by
escaping electricity. Such
a
company, says the
court, is engaged in conferring a public benefit, and,
although it is by the nature of its business bound
to exercise great care, yet the care required

only that

reasonably consistent

is,

after

of

its

functions.

with the per-

rightfully go, insulate

should,

It

its

along

the

wires, or by putting

Trade News

31

way avoid danger to persons who
without negligence might otherwise be injured by
casually coming in contact with them.
And when
the lighting wire is supported on poles which sup-

Business

3^

port other electrical wires, which must be attended

32

to

July 15th.

National Electrical

Contractors' Association of the United
and Atlantic City, N. J., July i6th and

States, Philadelphia, Pa.,
I7lh.

New York

State

Independent

telephone

men,

Rochester,

July 23d and 24th.

American Electrolherapeutic Association, Hotel Kaaterskill,
September 2d, 3d and 4th.
New York Stale Street Railway Association, Caldwell, N, Y.,
September gth and loth.
Association of EdisoQ Illuminating Companies, White Moun
tains, September 9th to nth.
Old Time Telegraphers and Historical and United States MiliCatskill Monntains. N. Y.,

suit against the Bell Tele-

sign

to

company, and

the

company

the

proffered

by linemen of other companies, the company op-

in

many

the patron liable to

left

ways.

Particular objection

The plaintiff was also awarded $10
damages for the time his connection was cut off,
and the company was assessed the costs. Notice
of appeal was given, but as telephone contracts are
probably not exempt from the considerations of
subscribers.

equity governing the interpretation of
is

it

all

other con-

a fair assumption that the doctrine enun-

Murphy's

ciated by Mr.

Even

the

best

of

efforts will be upheld.

sometimes

us

spicuous a person as the

versity, in conferring the degree of

not particularly

doctor
neer,

of
is

master of arts
by the way; why not

distinctive,

science?

—on

a

brilliant

reported to have spoken

electrical

of the

Now, with-

country, and therefore of the world."

honor due any man, the cautious
and well informed technical man would not have
out abating the
said that.

G.),

Who

is,

electricity

Brush,

indeed, the foremost expert in
in

the

Edison,

United
Pupin,

States?

Scott,

Stanley, Steinmetz, Still well, Tesla,

Thomson, Wes-

Some men are eminent for what they have
done others for what they are d'oing. Some have
achieved eminence in one branch of the art, some
in another; a few are all-around men.
Yet the
sidered.
;

outclass the

man

In

short,

impossible to

as

the foremost electrical

to

insulate for the protection of persons

come

in

contact with the wires does not

who may
exist

as

where no one could reasonably
be expected to come in contact with the wire.
This is good sense, and, coming from high authorThere
ity, must be regarded as good law as well.
is some divergence on this point between the courts
to parts of the line

Bell

Sprague,

ton and perhaps several others must needs be con-

may

know

engi-

recipient

as "the foremost expert in applied electricity of this

specialist

to

the

So conpresident of Harvard Uni-

perience.

bound

into

fall

that there

is

is

the
was'

company is wrong in asking patrons to sign such
an agreement, and he issued a perpetual injunction
to compel the giving of telephone service to the
plaintiff so long as he pays in advance like other

danger of such linemen coming in contact with
the lighting wire and being injured thereby, if it
is not properly insulated, and it will be negligent
if it fails to use proper precautions against injury
But the duty
to such linemen of other companies.

erating the lighting wire

contract.

noted to one clause, by which the subscriber cannot
hold the company responsible for any damage caused
by the telephone wires which enter the building.
The judge coincided in this view, holding that the

tliem out of the

Albany, N. Y.,

themselves

error of using the injudicious superlative.

of a ferocious animal.

in

Per-

nature to a contract containing clauses which did
not protect the patron, but gave all the protection

30

New York,

congratulating

panies to prevent the escape of dangerous currents
of electricity

no doubt

The company thereupon withheld its service, and the
suit was brought.
Mr. Murphy contended that the
company had no right to demand of him his sig-

30

Electrical Contractors' Association et

refused

but

office,

Electric Lighting...

CONVENTIONS AND EXPOSITIONS.

are

Murphy brought

of

Electric Railways

31.

is

automobile,

electric

phone Company of Canada to secure an adjudication
of the matter and won.
He wished service in his

(A.

Record

There

safeguard the interests of the subscriber as well
as
the
company supplying service. A Windsor
(Ont.) lawyer bearing the honored and aggressive

may

Illustrated Electrical Patent

the

of usefulness

field

Telephone contracts, according to the decision
of a Canadian court, must, to be legal, reasonably

30

31

men

electrical

applied

31

of

of

thereat.

higliway and in proximity to places where persons

30t

always have a
cannot be ousted.

will
it

not,

more boisterous

Mr. Edison, with his widely heralded lightweight accumulator, has had something to do with
this tendency; but, whatever the cause, it does exist,

30

Publications
Miscellaneous

although
its

haps

formance

Personal

preference,

the contest of types, are decidedly improving.

all,

30

the

prospects

the

that

29
29.

have

course, to the entire exclusion of

29
".

figured that a revul-

is

vehicle

tracts,

29
29

soon

It

gasoline

growing out of
the death of a telephone lineman from contact with
a 2,soo-volt arc-light circuit.
It says that in some
cases the duty of electric-lighting and power com-

rule of

DEPARTMENTS.
Correspondence
New York Notes
Southern Developments
New England News
Canadian Intelligence
From the Buckeye State
Information from Indiana
Northwestern Notations
Beyond the Rockies
On the Pacific Slope

report,

space telegraphy was brought up in Congress dur-

21

Part

2,000

will

the

storage-

and are laying

for city use is
coming, owing to municipal restrictions, noisy operation and danger of explosion, and that the quiet,
modest, entirely unobjectionable electric machine

to

This

be adjusted.

It

Illustrated

over

of

against

that will be comparatively small

cable.

250-voIt Plug Fuse.

distance

a

—

21

W.

San Francisco and

sion

name

building,

lV

establishment of wire-

shrewdest

the

of

believe this to be the case

their plans accordingly.

Mr. Spreckels' experts are now conducting experiments between Los
Angeles and Catalina Island over a distance of 40
miles.
These tests will be successful, one may suppose
but a commercial service over a 2,000-mile
expanse that is a different matter. However, Marconi has received brief, irregular messages up to
that distance, and the possibility is at least worth
testing, particularly as it can be done at an expense

21

D.

— the

Hawaiian Islands,
According to the

the

Cooper's "Primary Batteries"
Andrews' "Hand-book for Street-railway Engineers"
Peruvian Development
A New Laboratory Induction Coil. Illustrated
A Radiometric Receiver for Electric Waves
A Portable Photometer for Measuring Light Distribution

AssociatioD.)

John D. Spreckels

project that

less-telegraphic service between

can

I.

capacity to supply them.

Sound business

21

Part

—

;

20

Cable Question

Rival Canadian

—has

miles.

ly

Massena Power Plant Sold
Improvements on Liverpool Elevated Railway
The Electrostatic Wattmeter in Commercial Measurements.
By Miles Walker. Illustrated. (American Institute of

—

temporary failovertaken the great Massena hydroelectric power plant on the St. Lawrence River.
It is to be regretted that failure

York.

Some

vehicle?

electric

battery

Eastern Office, 193 Times Building,

cited as a universal precedent.

i8th.

International

510 Marquette Building,

1902

12,

one

man

country.
lege

it

is

of

more general exsingle

out

expert of the

Hardly any one but a non-electrical colwould have ventured to make a

president

dogmatic selection. This fact does not, however,
detract from the appropriateness of bestowing an
honor on
the recipient of the degree, who is
worthy of the distinction, and more. The gentleman in question would, no doubt, if called upon,
state his position in the domain of science and
engineering in terms different from those which
were used.
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ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

AttERlCiN

[Special correspondence of the Western Electrician,]

Pittsburg, July

5.

—In

many

respects the Pittsburg

meeting of the American Association for the Advancement of Science and Affiliated Societies from
June 27th to July 3d, was one of the most successful
which the association has ever had. While the attendance was not very large, yet it was composed
of

members of

the

active

working

many

class,

of

them being fellows of the association. The registration showed 435 members of the American Association for t:he Advancement of Science in attendance:

addition to

in

this,

there were about 200

mem-

bringing the total
attendance up to 635. This ranks the Pittsburg
meeting as the fourth in size of the meetings held
during the last to years. The geographical distribution of members in attendance is especially interestrepreing, nearly every state fn the Union being
societies,

a large

increase over

meeting of the

the

as,sociation.

number read at the last
Of the numerous papers

read, those presented by Sections B and D, physics
and mechanical science and engineering", respectively,
were of an especially interesting nature. Of the 45

papers read either actually or by

title

before Sec-

ion B, 17 related to electrical subjects.
.\ summary
of the contents of some of these papers is given
as follows
Professor H. S. Carhart, University of Michigan,
brought forward some experiments which point
very strongly toward a new theory of electrical

will render the council

in its

mem-

bership

in its

work.

liquid.

sented by

affiliated

five

or

more members.

It

gratifying

is

memto note that the attendance of active working
bers from the South was double that representing
the same region in any other meeting.
number of important measures concerning the
future of the association were considered and several
amendments to the constitution were adopted, which

A

more permanent
and undoubtedly more efficient

of giving publicity to the papers read
was brought up at the general meeting and was
acted upon favorably and unanimously. In the past

The matter

the press reports of the various papers read have
been handled by the daily-newspaper reporters, who
invariably picked out what appeared to them to

humorous and

be

eccentric

utterances,

which

re-

caricaturing rather than in treating seriously the papers and the authors. To prevent this
in the future, each section and affiliated society
sulted

in

appoint a press secretary, who will make it his
business to see that the proceedings are correctly
and interestingly reported from day to day.
About 60 new members were elected during the

.will

members were made

Pittsburg meeting and 80

fel-

lows.

A

matter of considerable interest to the electrical
engineers throughout the country is the election of

Mr. George Westinghouse to an honorary fellowThis honor was bestowed
ship in the association.

upon him out of respect to his inventive powers and
executive abilities, which have in the past decade
aided materially the great and substantial progress
made in the field of applied science, and for his
encouragement to the men in his employ in the
various Westinghouse industries to devote their
lime and talents to the advancement of pure science.
Socially, the Pittsburg meeting was of an exceptional nature, all the educational, religious, business
and social organizations in Pittsburg and Allegheny
uniting in their efforts to make the meeting an unMrs. William Thaw extended the
qualified success.

courtesy of her beautiful home, Lyndhurst, at Fifth
Avenue and Beechwood Boulevard, on Wednesday
Society of Western
Engineers'
afternoon. The
Pennsylvania extended every courtesy to the visiting

and the "smoker" on the steamboat Annie
Roberts on the Monongahela River on Thursday
night will be long remembered by those who had
the good fortune to be present.
Four interesting public lectures were given to the
citizens of Pittsburg by the association and affiliated
delegates,
J.

societies out of appreciation for the

many

courtesies

extended during convention week.
Dr. Leonard P. Kinnicutt of Worcester, Mass., discussed and illustrated the "Prevention of the Pollution of Streams by Modern Methods of Sewage
Treatment." Dr. Charles E. Bessey of the University of Nebraska delighted his audience with an
illustrated lecture entitled "Evolution Among Miof
the local
croscopic Plants." Captain Sibert
United States engineer's office gave, with pictures,
Philippines in Repairing
his "Experiences in the
Damages to Bridges and Railroads Which Were
Robert T. Hill
Inflicted by Retreating Insurgents."
of the United States Geographical Society delivered
an address to an audience that crowded the Carnegie
Music Hall to the doors on "His Experiences on
the Island of Martinique During the Recent Vol-

and

hospitalities

canic Eruptions."
President Ira Remsen of the Johns Hopkins University was elected president of the association and
will succeed President Asaph Hall at the next meeting,

Washington, D, C, from
January 3, 1903.

will be held at

which

December

28. 1902. to

Papers Before

Physical Section.

the association
joint session with the more closely
societies were numerous and of a high

The papers which were read before
proper and
afTilialed

order.

in

About 360 papers were presented, which

ia

:

:

;

cells.

Shearer took up the study of expansion coefficients between the temperature of melting ice
and that of liquid air. This work was called for
in order thai chemical apparatus for low-temperature
work may be properly designed.
Professor C. S. Moler of Cornell University described a very interesting plant, in which a potential
of 12,000 volts is obtained by running 24 d^niamos
of 500 volts each in series.
The full-load current
is
0.22 ampere.
The operation of this plant has
proved very satisfactory.
W. .Ambler and F. Allen, after a careful set of
experiments with a liquid-air machine, find that ri6
grains of this substance can be made by one horsepower in one hour, and that only about two per
cent, of all the energy' expended is stored up in the

the

of

bers

cussed by K. E. Guthe of the University of Michigan.
Tilt- paper described the method of investigation and was illustrated by curves showing the
relation between the current and the polarization or
condensation voltage with different metals and salt
solutions.
The cause of the effect was located in
the gas layer at the anode.
Among the other papers presented were those
of which the titles follow:
"On the Complex Product of Electromotive-force, Current and Other Vectors," by H, T. Eddy, University of Minnesota "On
the Magnetic Behavior of Nickel-copper and Nickeltin Alloys," by Bruce B. Hill, University of Nebraska "On the Efifects of Electrolytic Condensers
in Alternating-current Circuits," by A. Trowbridge
and E. R. Wolcott, University of Wisconsin "On
the Accuracy of the Zero in a Dynamophone," by
Burkitt Webb, Stevens Institute
"Note on a
J.
New Form of Variable Inductance Coil," by F. C.
Caldwell, Ohio State University; "Rayleigh's Alternating-current Phasemeter," by E. S. Johnonott, Rose
Polytechnic Institute: "A Radiometric Receiver for
Electric Waves." by Gordon F. Hull. Dartmouth
College
"A Portable Photometer for Measuring
Light Distribution," by Dayton C. Miller. Case
School of Applied Science.
[Some of these papers
appear in abstract elsewhere in this issue
others
will appear in succeeding numbers of the Western
Electrician.
Ed.]
A number of interesting papers relating to, electrical subjects were read before the American Physical Society.
Special mention might be made of two
papers by L. A. Bauer of the United States Coast
and Geodetic Survey entitled "Results of Recent
Mtgnetic Investigations," illustrated by charts: and
"Some Recent Interesting Magnetic Disturbances
Registered at the Coast and Geodetic Survey Magnetic Observatories." illustrated by lantern slides;
and another, "On the Action of a Condenser in an
Induction Coil," by J. E. Ives, University of Cin-

J.

S.

E. F. Nichols and G. F. Hull of Dartmouth College have revised their determination of the pressure
exerted by light and find that it varies only four
per cent, from that deduced from theory.
Dr. F. Allen of Cornell University presented some
results of experiments on retinal fatigue and persistence of vision, which ha^'e an important bearing
upon the theory of how we see colors.

A

preliminary note on the effect of percussion in
increasing magnetic intensity was presented by G. F.
.Stradling of the University of Pennsylvania.
Iron,
steel and nickel are magnetized and then demagnetized by rever.sing the current.
Percussion causes
a development of poles in the same direction as
before demagnetization. These increase in stren.gth
with tapping and then grow weaker.
The electrical conductivity of non-conducting
powders saturated with electrolytic solutions was
compared with the conductivity of the supernatant
liquor, by Ernest Dorsey of Annapolis Junction,
Md._ For coarse-grained powders the two are proportional, but when the power is fine the conductivity of the saturated powder at first increases
more rapidly than that of the supernatant liquor,
with the result that for quite dilute solutions the
conductivity of the saturated powder, as measured
in a cubical cell, a pair of whose opposite sides
served as electrodes, may even exceed that of a
volume of the supernatant liquor equal to that of
the solution in the powder as measured in the same
cell.

C. A. Skinner of the University
of Nebraska
spoke on the conditions controlling the drop of po-

electrodes in the vacuum-tube disof potential is explained by the
presence of ions which strike the electrodes and
rebound perhaps several times before they succeed
in getting rid of their charges.
Since the negative
ions have greater freedom of motion than the positive ones, the accumulation of ions is different at
the two ends of the tube and consequently the fall
of potential also differs.
Some observations showing the oscillatory character of lightning were presented by A. W. Smith,
University of Mississippi.
drop of water falling
during a lightning flash had several successive positions. A, fence post photographed from a moving carriage gave six partially superimposed images.
The
period of oscillation was calculated to be from 0.02
to 0.03 second.
new laboratory switchboard jack was treated
by Professor F. C. Caldwell of Ohio State Uniconvenient jack and plug of neat apversity.
pearance were described. The cost of the plug is
about 10 cents and of a complete terminal with two
One hundred amperes flowing for
tubes, 26 cents.
15 minutes produced a scarcely perceptible rise of
temperature in jacks which had been used for sevtential

charge.

the

at

The drop

A

A

A

months.
George A. Hoadley of Swarthmore College gave

eral

Photoa photographic study of the alternating arc.
graphs, taken from a rotating mirror mounted with
its axis parallel to the line of the two carbons show
two luminous intervals each cycle. When one carbon is replaced by zinc there is but one luminous
In this case a direct-current
interval each cycle.
annnetcr indicates the passage of 10 or 12 amperes
from the zinc to the carbon in the arc. When a
magnet is held near the arc, the photographs, taken
now from a mirror with its axis at right angles
to the line of carbons, show alternate displacements
of the bright band to the right and to the left. If
the lower carbon is double, one-half the current
can be made to go to one carbon and the remaining
half to the other carbon, thus splitting the alternating current into two intermittent direct currents.
A. J. Wurts gave a very interesting address on
the Nernst lamp, the substance of which has already
.ippeared in the technical press.
The theory of the electrolytic rectifier was dis-

:

:

;

—

cinnati.

Papers Before Mechanical Science and Engineering Section.
Section D was favored with an unusually large
number of papers, many of them of the highest
practical
and scientific value.
Professor R. H.
Thurston, dean of the Sibley College, Cornell University, gave a resume of the trend of progress in
prime movers. While immense progress has been
made in the efficiency of heat engines, very much
remains to be done. Steam turbines have become
recently very important.
But. of course, the efficienc" of the turbine and of the ordinary steam engine are tending to the same point.
Frank H. Cilley, one of the engineers in charge
of the construction on the new East River extension
bridge, gave some interesting examnles showing
that ordinary methods of determining the stress
upon certain forms of framed structures are at fault
sometimes seriously so because changes of form
due to the ;.ct of loading at different stages of the
process, are not sufficiently considered. In this line
of thought Professor Thomas Gray of the Rose
Polytechnic Institute discussed the "Ratio of the
Transverse to the Longitudinal Elastic Strain Produced by Longitudinal Stress." In a following paper Professor Gray showed it probable that the

—

effect

—

of hardening upon steel is to diminish its
than to increase it, as is the common

rigidity, rather

supposiL'or.

Professor Mansfield Merrimann showed that one
line of hose of the same size from a
hydrant reinforcing a stream already in action
increases the nozzle efficiency by about 40 per cent.,
a third line by about 25 per cent., a fourth by about
10 per cent., while the increase from a fifth or sixth
line or more is too small to be of value.
Professor R. S. Woodward of Columbia University
entertained the section by a discussion of some of
the curious uncertainties still existing in the meaning of the language of engineers. He suggested
what he considers necessary reforms in the technical
language of engineers. His position,
however,
aroused a lively controversy, in which the wellknown engineer, William Kent of Passaic, N. J.,
additional

led the opposition to Dr. Woodward.
Professor David P. Todd of Amherst gave the
section some account of a planatary orrery mechanism for showing the motion of the heavenly bodies
now in process of construction at Amherst, and
occupying a building of more than 60 feet diameter.
asked the section for some suggestions upon the

He

arrangements of this very large piece
of scho.jl apparatus.
Professor J. Burkitt Webb gave a description of
an ingenious device, by which, with a telephone, the
strain upon a rotating shaft could be ascertained
with great accuracy also another device for showing the power exerted by floating automobile objects
like self-propelling torpedoes.
Professor Gray showed that for high pressures
ball bearings become unsuitable and must be rejilacnd by other devices.
An interesting contribution was that of Professor
Calvin M. Woodward, dean of the mechanical department of Washington University of St. Louis.
He is prominent on the committees which are regulating the various competitions to take place at the
Louisiana Fair. He published before the section, for
the first time, the rules and regulations which are
With this
to govern the contests in air navigation.
paper was given the section an account of the excellent scientific investigation in the line of aerodymechanical

;
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ramies now being carried on at the University of
Georgetown by Professors H. Matullath and A. S.
Zahn.
Professor H. T. Eddy of Minnesota University
presented a valuable contribution, in which he had
worked out to a larger degree than heretofore the
close analogy between pump action upon water under
various conditions and the action of an alternating
[This paper appears elsewhere in
electric current.

—

Western Electrician. Ed.]
Professor J. C. Nagle of the Texas Technical
School contributed an article upon the "EiTect of

this issue of the

Weeds and Moss Upon
in

the Coefficient of Discharge

Small Irrigating Canals."
Professor Albert Kingsley

paper, fully illustrated
original ways how the

by

gave

an

diagrams,

interesting

showing

in

"Compound Pendulum" can

be considered by graphic methods.
M. M. Kann of Pittsburg talked of "Crushed Steel
and Steel Emery an Artificial Abrasive." This is
a recently invented form of steel whose manufacture has grown up in Pittsburg and founded a new
inclustry.
The various grades of the product of this
new company have replaced sand in rock sawing,
emery in steel sawing, diamonds in core drilling
of rocks, emery and other substances for beveling,
shaping and polishing various refractory materials

—

and glass.
Papers by W. K. Hatt, E. S. Farwell and J. H.
Cranberry were, in the absence of the authors, read
by title.
Professor W. T. Magruder illustrated a newly
devised and simple method of determining with verv
small error the coefficient of v in the expression pv ".
This is the formula of the curve connected with
the indicator diagram by which the efficiency ct
various kinds of engines is measured. The special
point in Professor Magruder's paper was the use of
like granite, steel

the

planimeter

in

the calculation

of the exponent.

W.

Accuracy

Zero
phone.

of the

In

a

Dynamo-

A

note on the accuracv of the zero in a dvnamophone was presented by J. Burkitt Wel:b of Stevens
Institute. Hoboken. N. J., before the physical section
of the American Association for the Advancement
of Science at Pittsburg. The dynamopbone is a new
dynamometer, in which the energy transmitted per
revolution is measured by the twist of the shaft
transmitting it, the twist being measured while
the shaft is in motion by an electrical method in
which no contact is made with the shaft.
It consists of two armatures or hooked wheels
mounted on the shaft at a sufficient distance from
each other, each wheel having a telephone magnet
with its coil mounted in front of it in such a way
The disthat it can be revolved about the shaft.
tance of the telephone magnets from the armatures
is also adjustable.
These two telephones are connected in series with a receiving telephone which,
when the two telephones are properly adjusted to
opposite phases and equal amplitudes, gives no sounds
or indicates zero. Wben the shaft twists under
the transmission of a moment the observing telephone must be revolved through the angle of twist
to obtain the zero or opposition of phase.
As in some cases the observing magnet can be
revolved through a small angle without perceptibly
altering the zero, it is advisable to discuss the accuracv of the same regarded as a question of the
interference of waves of the same period, with
slightly difl^erent overtones, and to use a method
of observation which avoid's the difficulties to a
great extent.

Interesting Hydraulic

Development

in

California.
Hydrauli.- mining having been prohibited by th;
national government in many parts of California,
the hydraulic-development companies of that state
are very profitably turning their attention to power
and irrigation projects. The Central California
Electric Company has recently purchased two 1,000kilowatt Westinghouse alternating-current generators, which will be direct-connected to waterwheels
and used to supply power to Grass Vallev, Nevada
City, Sacramento and adiacent towns.
This is the
third station to be installed by the company, two
other stations having now been in operation for a
number of years. The Central California Electric
Company's sy.stem is a part of that of the South
Yuba Water Company, which controls 400 miles of
main-ditch line in the heart of the Sierra Nevada
Mountains. Formerly the water was u.sed for hydraulic mining, but tliis having been stonped on
account of the filling up of the rivers with "slickens," the water now is sold to ranchers and fruit
growers for irrigation purposes. Before being sold
to the farmers, however it is transmitted in pipes
to stations a^t different points along the system where
electric energy is produced and conducted 35 to
50 miles to adjacent cities.

Damage
by a

and

fire

Joliet

Two

cars
scorched.
the barns

The

loss

to (he extent of about $10,000 was caused
recently in the car barns of the Chicago
Electric Railway Company at Joliet, Til.
were practically ruined and four others
By hard work the fire department saved
and several other cars from destruction.
is covered by insurance.

The Progress

of Electric
rapy.>

By

G.

Space Teleg-

Marconi.

Part

I,

Wireless telegraphy, or telegraphy through space
without connecting wires, is a subject which at present is probably attracting more world-wide attention
than any other practical development of modern electrical engineering.
That it should be possible to
actuate an instrument from a distance of hundreds
or thousands of miles and oblige it at will to reproduce audible or visible signals through the effects
of electrical oscillations transmitted to it without
the aid of any continuous
artificial
conductor
strikes the minds of most people as being an achievement both wonderful and mysterious. If we examine the subject closely we may, however, come
to the conclusion that, although telegraphy through
space is certainly wonderful, as are likewise all
natural and physical phenomena, yet it is certainly
in no way more wonderful than the transmission of
telegrams along an ordinary telegraph wire. The
light and heat waves of the sun and stars travel
to us through millions of miles of space, and sound
also reaches our ears without requiring any artificial
conductor. Is it not, therefore, wonderful that man
should have devised means by which he is enabled
to confine electricity conveying messages or power to
a wire a:»'d cause the effect which we call an electric
cuirent to follow all the turns and convolutions
which may exist in the wire?
find that the first systems of telegraphy used
by mankind were truly wireless. A bonfire built on
a hill by a band of aboriginal Indians conveyed a
signal wirelessly by etheric waves
in this case light
waves to Indians on another hill, perhaps miles
distant.
Even to-day there are innumerable systems
of what may truly be called wireless telegraphy in
practical use.
red light at a railway crossing conveys a signal by waves through the ether to the eye
of the engine driver. The red light is the transmitter, the eye the receiver.
The method of space telegraphy of which I intend

We

—

—

A

speaking

is
t
founded on a comparatively
controlling and detecting certain kinds
of etheric waves, much slower in rate of vibration
than light w.ives. called Hertzian waves, after the
scientist who first demonstrated their existence.
The

to-nigl

new way of

mathematical and experimental proof by Clerk Maxwell and Heinrich Hertz of the identity of light and
eleciricty, and the knowledge of how to produci'
and delect certain previously unknown ether waves,
made possible this nev/ method of communication

think I am right in saying that the importance of
[
the discoveries of Maxwell and Hertz was reabzed
by very few, a'ld even, perhaps, so recently as a
ye.)r ago a great number of scientific men would
ha\e haiTlly foreseen the advances which have been
made in so brief a time in the art of space telegraphy.
The time allowed for this discourse does not permit me to describe all the various steps which have
made possible the results recently obtained nor to
describe the work of the numerous workers who have
contributed to the advance of the subject, but I
hope it may be of interest if I describe the various
problems wdiich have lately been solved, and' the very
imeresting developments which have taken place
in my own work during the last few months.
I
shall first briefly describe my system as used in my
early experiments six years ago, and afterward endeavor to explain the various improvements and
modifications which have since been introduced into
it.

The transmitter consists of a modified form of
Hertzian oscillator, the main feature of which is in
having one sphere of the spark discharger earthed
and the other connected to an elevated capacity area
or to a comparatively vertical wire. The two spheres
are also connected to the ends of the secondary
winding of an induction coil or transformer. When
the key is pressed the current of the battery is allowed to actuate the spark coil, which charges the
spheres and the vertical wire, which, when discharging, causes a rapid succession of sparks to pass
across the spark gap. The sudden release caused by
the spark discharge of the electrical strain or displacement created along certain lines of electric
force through space by the charged wire causes
some of the electrical energy to be thrown off in the
form of a displacement wave in the ether, and, as
a consequence, the vertical wire becomes a radiator
of electric waves. In this connection it is interesting
to remember that Lord Kelvin showed mathematically more than 40 years ago the precise conditions
under which such a discharge as we are considering
would be oscillatory. It is easy to understand how,
by pressing the key for longer or shorter intervals,
it
is possible to emit a long or short succession of
impulses or waves which, when tbev influence a
suitable receiver, reproduce on it a long or short
effect, according to their duration, in this way reproducing the Morse or other signals transmitted
from the sending station.
The receiver consists of a coherer (on the nature
of which I hope to make a few further remarks
later) placed in a circuit containing a local cell and
a sensitive telegraph relay actuating another circuit,
which works a trembler or decoherer and a recording instrument. In its normal condition the resistance of the coherer is infin ite, or at least very great,
I.

June

Lecture delivered before
13,

1902.

tlie
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and the current of the battery cannot pass through
to actuate the instruments, but when influenced
by electric waves the coherer becomes a comparatively good conductor, its resistance falling to beit

tween 100 and 500 ohms. This allows the current
from the local cell to actuate the relay, which in
turn causes another stronger current to work the
recording instrument and also the tapper or decoherer, which is so arranged as to tap or shake the
coherer, and in this way restore its sensitiveness.
The practical result is that the circuit of the recording instrument is closed for a time equal to that
during which the key is pressed at the transmitting
station, and in this way it is possible to obtain a
graphic, acoustic or optical reproduction of the movements of the key at the sending station. One end
of the tube or coherer is connected to earth and
the other to an insulated conductor, preferably terminating in a capacity area similar in every respect
to the one employed at the transmitting- station.
I noticed that by employing similar vertical rods
at both stations it was possible to detect the effects
of electric waves, and in that way convey the intelligible alphabetical
signals over
distances
far
greater than had previously been believed possible,
and by means of similar arrangements distances of
transmission up to about 100 miles were obtained.
It was soon, however, realized that so long as it
was possible to work only two installations within
what I may call their sphere of influence a very important limit to the practical utilization of the system was imposed. Without soine practical method
of tuning the stations, it would have been impossible
to work a number in the vicinity of each other at
the same time without interference caused by the

The new methods of connecwhich I adopted in 1898 i. e., connecting the
receiving vertical wire or aerial directly to earth instead of to the coherer, and by the introduction of
a proper form of oscillation transformer in conjunction with a condenser so as to form a resonator
tuned to respond best to waves given out by a given
length of aerial wire were important steps in the
right direction.
I referred at length to this improvement in the discourse which I had the honor to
deliver at this table on February 2, 1900.
I had,
however, realized at the time that one great diffi-,
culty in the way of achieving the desired effects
was caused by the action of the transmitting wire.
straight rod in which electrical oscillations are
set up forms, as is well known, a very good radiator
of electrical waves. In all what we call good radiators electrical oscillations set up by the ordinary
spark-discharge method cease or are damped out
very rapidly, not necessarily by resistance, but by
electrical radiation removing the energy in the form
of electric waves.
It is a well-known fact that when one of two
tuning forks having the same period of vibration is
set in motion, waves will form in the air, and the
other tuning fork, if in suitable proximity, will
immediately begin to vibrate in unison with the first.
In the same way a violin player, sounding a note on
his instrument, will find a response from a certain
wire in a piano near by, that particular wire, out
of all the wires in the piano, happening to be the
only one which has a period of vibration' identical
with that of the musical note sounded by the violinist.
Tuning forks and violins, of course, have
to do with air waves and wireless telegraphy with
ether waves, but the action in both cases is similar.
It is very important to take into consideration the
one essential condition which must be obtained in
order that a well-marked tuning or electrical resonance may take place. Electrical resonance, like
mechanical resonance, essentially depends upon the
accumulated effect of a large number of small impulses properly tiined. Tuning can only be obtained
if a sufficient number of these timed electrical impulses reach the receiver. As Professor Fleming so
graphically puts it in one of his lectures on electrical oscillations, to "set a pendulum in vibration
by puffs of air we must not only time the puffs
properly, but keep on puffing for a considerable
period."
It is,
therefore, clear that a dead-beat
radiator i. e., one that does not give a train or
succession of electrical oscillations is not suitable
for tuned or syntonic space telegraphy.
As I pointed out before, a transmitter consisting
of a vertical wire discharging through a spark gap
Its ele_ctricai capacity
is not a persistent oscillator.
fs comparatively so small and its capability of radiating waves so great that the oscillations which take
place in it must be considerably damped. In this
case receivers or resonators of a considerablv different period or pitch will respond and be affected
inixing of messages.

—
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—
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—
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Early in igoo I obtained very .good results with
another arrangement in which the radiating and
resonating conductors each take the form of two
concentric cylinders, the
internal
cylinder being
earthed.
By using zinc cjdinders only seven meters
high and i.^ meters in diameter good, signals could
easily be obtained between St. Catherine's Point,
Tsle of Wight, and Poole, over a distance of 30
miles, these signals not being interfered with or read
by other wireless-telegraph installations worked by
mv assistants or by the Admiralty in the immediate
vicinity.
The capacity of the transmitter due to the
internal conductor is so large (hat the energy set in
motion by the spark discharge cannot all radiate
in one or two oscillations, but forms a train of
slowly damped oscillations, which is just what is
required,
A simple vertical wire may be compared

July
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an empty
would cool very
with

teapot, whicli, after being heated,
rapidly, and tlie concentric cylinder
system with the same teapot filled with hot water,
which would take a very much longer time to cool.
In the receiver the closely adjacent cylinders which
give it large electrical capacity cause it to be a resonator possessing a very decided period of its own,
and it becomes no longer apt to respond to frequencies which dilTcr from its own particular period
of electrical oscillation, nor to be interfered with
by stray ether waves which are sometimes caused

by atmospheric disturbances, and which occasionally
prove troublesome during the summer.

[To

be

continued.]

elastic

diametral

diaphragm

(of sheet rubber, for
occupies
diametral
position
a
whenever the piston is at the middle of the stroke.
It is evident that when the piston is at the beginning of the stroke the tension of the stretched diaphragm exerts a negative pressure or suction to force
the piston forward in its stroke, which vanishes at
the middle of the stroke, after which the pressure
exerts a retardation, whose amount increases to a
maximum at the end of the stroke. But the total
energy exerted by tlie diaphragm and restored to it
are equal.
The action of the diaphragm differs from the action of the inertia of the water previously considered in the one particular only
It exerts its
greatest forward pressure at the instant the inertia
exerts its greatest back pressure, consequently when
we disregard fluid friction, the phase of the current
is one-quarter of a period in advance of the pressure.
It thus appears that the effect of such a diaphragin
is opposite to that of the inertia of the water, so
that a diaphragm having suflicient tension would
completely destroy the effect of the inertia of the
water. The general effect of this arrangement is to
relieve, to a greater or less extent, the greater
pressures, positive or negative, at each end of the
stroke arising from the inertia of the water. Furtliermore, it may be noticed that a somewhat different device from that just mentioned mi.ght be
employed, whose resultant action would nevertheless
be of the same nature. For example, instead of
enlarging the by-pass, let two equal air chambers
be placed on it, near each end of the cylinder. This
is.
in fact, the manner in which relief is actually
obtained in pumping machinery, from the shock
and greatly increased pressure at the beginning and
end of the stroke, arising from the inertia of the
water.
Mathematically, the effect is the same as
that of the diaphragm previously described.
The operation of the diaphragm and air chambers
just considered is strictly analogous to that of capacity in an alternating-current circuit, the diaphragm to capacity in series, and the two air chambers to capacity in shunt, and by these self-induction
may be neutralized to a greater or less extent, ac-

example),

which

:

Long-distance Alternating-current and

Hydrodynamic Phenomena
Compared.'
Bv Henrv

T. Eddv.

analogy- between a steady flow of water in a
long pipe under the action of a constant head and

The

a continuous current of electricity under some constant pressure, such as is furnished by one or more
cells of a battery, has often been employed to give
a clear elementary physical conception of the mathematical relations expressed in Ohm's law. In this
case the applied pressure is gradually consumed by
the resistance experienced by the current, and in
strict analog}.' with the flow of water, the loss per
unit of length is proportional to the product of the
square of the current and the first power of the
resistance.
So far as the mathematical relations are
concerned, the two problems are identical.
It is the object of this paper to extend this hydrodynamic analogy- to the more complicated case of
long-distance transmission by alternating currents
in

general.

Telephone

will
specifically
transmission
be
general
include
the
in
order
to
considered
The importance of thus
case of %-ariable frequency.
extending and enlarging this analogj^ will be evident
when we reflect that all the complicated phenomena
of long-distance electrical-power transmission, by any
combination of land lines and cables with their
sending and receiving apparatus, may be completely
reproduced in all its details of operation bv simple
pumping machinery-, with its transmission pipes and
air chambers, whose manner of operation may be
made clear to anyone without the aid of hi.gher analysis.
Let us first take the case of a double-acting
pump cylinder and piston, in wdiich the two ends of
the cj-linder are connected by a simple pipe or bypass without valves. \\'hen this apparatus is filled
with water and the piston is moved back and forth
by a uniformly rotating crank, the water is forced
through the by-pass alternately from one end of the
cylinder to the other. If the by-pass is short, the
resistance to motion may be taken as due to fluid
friction only, since the inertia of the water may
then be disregarded. This is in every particular
analogous in the manner of its operation to a sinusoidal electromotive force acting in a circuit whose
induction and capacity may be disregarded in comparison with its ohmic resistance.
But in case the pipe connecting the ends of the
pump cylinder be made very long and the size
sufficient to reduce the friction greatly, we may
disregard this in comparison with the resistance due
The resistance due to
to the inertia of the water.
inertia is proportional to the product of the inass of
Since this acthe water moved by its acceleration.
celeration is greatest at the beginning of the stroke
stroke,
where it
and vanishes at middle of the
changes to a retardation of amount increasing to
the end of the stroke, it is evident that the phase of
the current lags a quarter of a revolution or period
behind that of the pressure, the pressure being a
maximum at the beginning of the stroke, and the
current a maximum at the middle of the stroke.
During the retardation of the piston the inertia of
the water acts to drive the niston forward, and
fdisregarding friction) as much energy is returned
to the piston during retardation as is exerted by
it during acceleration, so that on the whole no loss
of energy occurs during the stroke. In these particulars this case differs from that previously considered, where the pressure is in phase with the
current and energy is expended against resistance
during the entire stroke.

cording to their relative amounts.
We have thus far considered merely the peculiarities of the transmitting or connecting pipes in
their relation to the double-acting force pump regarded as the source of energy. We need next to
consider a receiving pump which shall take and
ivtilize the energy not expended
in fluid friction.
Let the receiving puinp be assumed at first to be
exactly like the force pump, and to actuate a crank,
flywheel and other machinery on which energy is
expended uniformly. The crank end of this second
cylinder is connected directly by a pipe with the
crank end of the force pump, and the other end
likewise.
In this case the energy expended in fluid
friction and inertia may be neglected, in comparison
with the energy transmitted. This arrangement will
transmit power from the driving crank to the driven
crank, much as would a belt or train of cog wheels.
But suppose now that the second cylinder is connected to the first by very long pipes, miles long, for
example, in which the inertia of the water becomes
a controlling factor of the transmission.
It would
evidently become practically impossible to make the
water oscillate with any rapidity in such a closed
pipe under ordinary circumstances.
But let there be
a series of air chambers uniformly distributed along
the entire length of the connectin.g pipes, or. what
would amount to nearly the same thing, let the pipe
be an elastic hose requiring equal pressures to
enlarge or diminish its cross-section.
This will at once entirely change the circumstances
of the case, for the air chambers near the force pump
will readily receive the water as it flows from the
force pump and transmit it to those next along the
line, and so on. so that a wave of pressure will
pass along the pipe and at the same velocity a wave
of current will pass, having its maxiinum flow at
points where certain high-pressure air chambers are
discharging into those next along the line. By these
progressive pressure and current waves, energy will
be transmitted to the working cylinder, which need
not in this case be of the same cubic capacity as the
Several complete waves inay be in
force pump.
progress of transmission along the pipe at once. The
frequency of oscillation in the working cylinder will
be equal to that of the force pump to an amount

may

be completed in any given case. But
phase behind that of the force pump

Now, suppose that fluid friction and inertia coexist in the connecting pipe: it is evident that their

which

coexistence does not affect the separate actions which
have been described. The current or flow back and
forth is that due to the reciorocating motion of the
piston, and the pressure is the resultant of the two
pressures already described, differing in phase by
a quarter of a period. Tile lag of the current will
therefore be less than a quarter of a period.
The inertia of the motor is cntirelv analogous to
the self-induction of an electric circuit and the case
of combined fluid friction and inertia is mathematically in ever>' particular the .same as an alternatingcurrent circuit having distributed ohmic resistance

to an amount due to the number of waves and fractions thereof in progress of transmission along the
line, and to all the inertia of the working piston, etc.
It is evident that when the two cylinders are
equal in every respect, except that the piston of
tlie second cylinder is of such large mass that its
inertia is great, and when, in addition, we may dis-

and self-induction.
Next let us imagine the short by-pass

first conbe sufficiently increased in diameter to
make it a globular chamber as large or larger than
the cylinder itself, and let it be furnished with an

sidered

to

I. Paper presented before the Mechanical Science section of
the American Association for the Advancement of Science, at
PittsbarK, Jnne 28 to July 3. 1502. Professor Edd7 is connected
with the University of Minnesota.

it

will lag in

regard fluid friction, and tlie flywheel of the second
cylinder is running idle, that no work is expended
In this case the second piston will
in the system.
originate transmission waves, precisely as does the
first,
but in opposite direction. The resultant of
these equal and opposite progressive waves will be
Whena system of stationary waves along the line.
ever the amount of energy used at the working cylinder is small cr^mpared with tlie total energy, kinetic
and potential, at and near the receiving apparatus,
the waves originating there will approach the magnitude of those received by it. Any discontinuity
of mass in the current-flowing pipe, as, for example,
mercury in place of water, for some of the length

25
of the bent pipe, will originate reflected or return
waves. To insure good transmission, little or no
discontinuity in the distribution of the inertia along
the pipe should occur at any point of such as would
be due to changes of size or otherwise.
All these results are equally true of alternatingcurrent circuits. It may be shown from elementary
considerations that the progressive velocity of the
waves in the transmission pipe under consideration
is constant for all frequencies of oscillation in cases
of a pipe in which the friction may be disregarded,
but that the velocity increases as the square root
of the frequency in any case where the inertia of
llie current may be disregarded.
The case of the
unequal velocity of the waves propagating the harniomc components of sounds in telephone transmis.sion by reason of their difference of pitch, which
is one
cause of the distortion of sound in longdistance telephone transmission, has been treated at
length in the researches of Dr. Pupin, who has investigated very fully the inductive (or inertia) loading necessary in order to render lines practically
distortionless.
It is equally a hydrodynamic phenomenon. The one question remaining for elucidation is that of the attenuation or gradual diminution
of amplitude of waves as they progress along the
line.
It

may

be readily shown that

extreme cases already considered,

in

both of the two

viz.,

those in which

either friction or inertia is disregarded, that the
lo.aarithm of the reciprocal of the ainplitude. or intensity of the wave at any point, varies directly
as
the product of the distance of the point from the
source of the wave by its velocity. Since this velocity has already been shown to be constant in
case
the fluid friction may be disregarded and to increase
with frequency in case inertia is disregarded, it is

evident that attenuation depends upon frequency in
case of fluid friction without inertia, but is independent of frequency in case of inertia without fluid

Such unequal attenuation in the telephone
obliterates to a greater or less extent tones of high
pitch before it does those of lower pitch.
It is
therefore necessary to distinct transmission that the
;eIf-induction of the line should be large enough
to store a large amount of kinetic and
potential
energy
the wave motion along the line, wdiich in
all
its aspects,
is
strictly analogous to the wave
nioticn p-opagated in the water in the apparatu.»
just described.
friction.

m
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250-volt~pTug Fuse.

& W. Fuse Company

has recently placed

upon the market an improved form of 250-volt plug
fuse to fit the standard Edison cut-out. It is
asserted that this company was the first to produce
a plug fuse which would operate satisfactorily
on
2TO volts and which passed the requirements of the
National
Board of Fire Underwriters. A large
number of these fuses were sold, but the new plug
which the company is now turning out is considered a decided improvement by all who have ex-

D.

& W. 250-VOLT PLUG FUSE

aniined it. The accompanying illustrations show
the plug assembled and its several parts, consisting
of the casing, porcelain cap and the small cartridge
which contains the fuse proper. All that is necessary to recharge one of these is to remove the burntout cartridge and insert a new one, an operation
which is said to require not more than two minutes
at the most.
This company supplies cartridges
which are all interchangeable, in capacities from
three to 30 amperes.
Tliis little device was recently
subjected to most severe trial, being directly shortcircuited across a 250-volt circuit within 10 feet
of the switchboard of a very large centra! station,
having a capacity of between 4,000 and 5,000 kilowatts on the buses. It repeatedly operated with
ab.solute freedom from flash, noise, or discharge of
any kind, and later was short-circuited directly
across a 440-volt circuit under the same conditions,
where it operated with perfect success, the only
difference being that there was a slight noise at
the instant of rupture of the fuse.
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DEVELOPMENT OF THE TELEPHONE
Michigan Telephone Company
Interest on Bonds.
The Michigan Telephone Company

Southern Telephone Developments.

Defaults

Yhe

(.Bell)

has

defaulted the six months' interest due July ist, on
its five per cent, consolidated mortgage gold bonds
runninp- 30 years
veirs and
-ind amountn
imountinsr
S? 000 ooo
It
nmning
g to J(,5,ooo,ooo

™

possible that proceedings will be begun to foremortgages which secure these bonds, after

is

close the

of Philadelphia.
The local
recently absorbed by a Hanover
which has now sold out to the
.t •;^ company
Extensive improvements in the
^""'^'^f
^^^y ^f long-distance connections will be made.
L. W. Floyd, Newberry, S. C. has bought the
Home Telephone Company of Greenville for $10,200.
The plant was sold to satisfy a $30,000 mortgage.
The
Central Telephone Company of Ballmger,
,

company

V,A

was

'^-ndicate,

satisfied, the consolidated mortgage bonds, amounting to $4,715,000, will have preference.
H. W. Poor & Co. of Boston, one of the firms
which placed the bonds, has issued a circular to the
bondholders, from which the following extracts are

tL

.r^.tr
t"e
secretary

"

'

Company

Telepihone

the 90 days has expired which is necessary to
permit the default to become operative. The firstmortgage bonds amount to only $285,000. These,
lien win
will proDany
probably be
ne luiiy
fully protectea
protected in
being
Deing nrst
first nen,
the event of a sale, and after this claim has been

••-,,,,,

of
of

""=."'i™'="'

""?

f
state,

'°

^"^

.'/^

increasing

its

^^'".l^':' stock
capital

^^"^ $50,000 to $75,000.
L. W. Floyd of Newberry, S. C, by recent purnow owns telephone exchanges in 15 towns
and cities of that state, including Newberry. Spartanburg,
Greenville,
Piedmont and Williamston.
Mr. Floyd intends soon to connect all these towns
together and with Columbia.
^he Bell Telephone Company will lease a handsome new building at Wilmington. N. C, as an
exchange. About $50,000 will be spent in rebuilding the local exchange and in other improvements.

"At the time ofr its acquisition by the Western
Telephone and Telegraph Company [January, 1902]
the Michigan company was confronted by exceedingly low revenue returns, due to severe competiamount of money had been extion.
A large
'^
^
^.
J
J
J
during
pended
1900 and 1901 in new construction,
resulting in the creation of a correspondingly large
floating debt, so that the beginning of icj02 found
the company with large physical resources, but
with low rates for service and a heavy interest
rentals
were raised
charge. In
January,
1902,
throughout the state, and earnings have increased
during the first four months of the current year.
The present management claims, however, that net
earnings are still insufiicient to meet the July
coupons on Michigan consolidated mortgage bonds

Long-distance connections are under construction.
.The following-named telephone companies (previously mentioned) have been chartered in South
Carolina: Blacksburg Telephone Company, $3,000;
Bedford Telephone Company of Yorkville. $5,000:
Lancaster
Telephone Company, $5,000. W.
B.
Moore is interested in each of the above-named

and that default

systems.

•

•

,

.

chase

.

,

is

necessary.

L.

"A

committee, acting in the interest of the bondholders, consisting of members of the firms of N. W.
Harris & Co., Blodgett, Merritt & Co. and H, W.
Poor & Co., -has had expert opinion as to existing
conditions and future requirements and prospects
in the Michigan territory, and believes that with
prudent management and'the maintenance of equitable rates for service the company should be able
in the near future to meet its obligations permanentlv.
This conclusion has been reached by careful deductions from official figures of earnings for
the first four months of the current year furnished
us by the American Telephone and Telegrapb Com,

'^°'"'"''

Npieavnings

i^^V.tol

si^i'sM

.,

sizTsi.

J!!ili

J2-J^

^-J^

J!?:!l°

s i7,4°<i

« 12,012

679,398

825,891

"Many

interviews have been held with officials of
company, and several plans proposed
seeking a solution of the difficulty without the
necessity of default.
Among the pronositions made
was one to purchase the Western Telephone and
Telegraph Comnanv holdings of Michigan stock and
notes, pay the Michigan company July coupons and
provide cash for necessary extensions to the plant.
This was rejected
"The mortgage securing your bonds provides for
the sale ol the property under foreclosure proceedings after default for 90 davs in payment of interest.
11 '.
',1
1
TN
JDuring ji
this period we believe that e.ther a satisthe

latter

•

•

i_

S^n1^aT?;lrrap?;cr;anror'':n

fhe™t

that;the Michigan property has to be sold in accordance with the terms of the mortgage, we feel
that a satisfactory price can then be realized.
"The mortgage covers all present and future acquired property. The $2,200,000 floating debt was
incurred for new construction subsequent to the
consolidated mortgage bond issue and is subject
The property is in good physito the lien thereof.
cal condition and its construction value is believed
Gross
to be largely in excess of the bonded debt.
earnings are increasing, and econorries properly inaugurated should materially add to the net revenue
the immediate future.
therefore advise you not to sacrifice your
bonds, but to deposit them for your protection unbondholders'
agreement, a copy of which you
der a
can obtain by application to us."
committee headed by N. W. Harris & Co. requests holders of these bonds to deposit them with
the Old Colony Trust Company of Boston on or
before July 21st, with the view of combining for
the protection of all concerned. This committee,
however, is hopeful that the company will in the
near future be able to meet its obligations.
Detroit stockholder says that during the last
year the company has earned $220,000 less than
enough to pay fixed charges and operating expenses. Of course, the cost of running the various
plants must be paid first. It is possible that some
plan of reorganization may be decided upon by
which about 75 per cent, of the $5,000,000 in stock
and 25 per cent, of the $5,000,000 in bonds would
Should such a "squeeze" be carried
]ie
cut out.
through the COlTipany might be placed on a solid
in

"We

A

A

basis.

As

a result of the strike of
erators at Des Moines, Iowa,

Strike.

the telephone opthe Des Moines

Mutual Telephone Company, an Independent mutual
concern having

nearly 2,000 subscribers,

has

been

group of well-known Independent telephone men, including George N. Bandy of Perry
E. H. Martin of Webster City, and Brenton Brothers
of Dallas Center, Iowa.
Heretofore each subscriber
was a stockholder, the company having been organized to compete with the Bell system.
The new
management has issued an ultimatum to the strikers,
and the latter announce that the fight will be waged
sold

to a

with greater determination than before
The labor
unions say they will tie up business in general unless the union girls are recognized
Originally the contest was over wages. The girls
received an average of 80 cents a day
They de-

manded

The Mutual and

$1.

companies after

Bell

few days offered to pay the scale demanded, but
declined to recognize the girls' union. Meanwhile
the companies have secured the services of oDerators
from various exchanges in the state and assi°re
subscribers the service will soon be restored 'to its
a

_^

former

excellence.
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The South Berkshire m.=c
^hlne and TeWr^l Cn^L
$20 S^ has been incorporated
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Independent
Tele-

-•

large construction gang of the American Tele-

nhone and Telegraph Company is at work installing
five metallic circuits between Detroit and
Chicago
for through business.
At present all through telephone communication between Chicago and the
East goes via Maumee, Ohio, and very often this
delays connections, especially in the busy hours of
the day.

Tfilpnhonpi
e'ephone Npwc;
News
'

frnm the
thA NnrthwAct
Trom
Northwest.

The Lewis and Western Telephone Company
Lewis, Iowa, has elected S. H.
and Charles Dolan secretary.

The

Interior Telephone

of
Albright president

Company

of Montezuma.
1°™, has increased its capital stock to $70,000.
Tlie City Board of Equalization of Lincoln, Neb.,
has raised the valuation of the Nebraska Telephone
Company's property to $153,000.
The New State Telephone and Telegraph ComPany "as transferred its lines
Monona and
Woodbury Counties, Iowa, to the Maple Valley

m

pany
Gr'oslVevenue....
'iZ^i
Operaiing expunse. includine rentals and
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FIELD.

The Des Moines Telephone

Telephone Company has about completed all underground cables at Richmond, Va.,
^1^. " '^ expected that the Grace Street exchange
^e ready about August ist. When all work
Z
the City will have one of the best
'^ ':°™P''=ted
telephone systems in the country.
The Winchester (Va.) Telephone Company, covering five counties, has sold out to the United
Bell

12,

.

Telephone Company.
"^^arles Bucher has sold the telephone system
at Moulton. Iowa, to W. C. Stickney.
A franchise has been granted for an Independent
telephone line at Fremont, Neb.
The People's Telephone Company of Madrid,
''^" '='<='^'^''' '^- ^- Dresser president and FA.
\°^Y'
Anderson secretary and general manager. The
'=^P"'^' ^'°'='' "^^^ ''^ increased from $10,000 to $25,'™°,'
•

r

•

v

^

^
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,

Dut m
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unction \gainst

of

Omaha Neb
iouth

the
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an

t"ll serve

Omthajln'd^ren de^

J,thavmg'^fiTsf^p^^;;c::r'ed\'Vtch1se"^'""^
procureu
irancnise.
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ri.

telephone exchanges in Kosciusko, Whitley,
Noble and Wabash Counties. The incorporators are
Straus and Harry HumJ- T. Brosnahan, D. W.
richoser.
The Brick Chapel Telephone Company
was incorporated on July 2d to establish and operate
a telephone system in Putnam County.
The Whiteland Telephone Company of Whiteland, John:,on

Pa"y of
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to $15,000

its

capital

stock

to

the

amount

and the Eastern Indiana Telephone Cominchester increased its capital from $5,000
on the

dent Sheerin Saturday, resulting in the signing of a
contract by which an additional. large territory ,s
connected with the New Telepbone Company's systern.
Most of these Independent lines will connect
with the New company's Indianapolis line at SpenV.

ccr.

Eureka

(Texas)

Telephone

Company

been incorporated with $4,000 capital stock by

Bonner and

others.
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New

stations will be established at
Albany, Myrtle.
Hickory Flat. Potts Camp. Waits Siding and Holly
Sprinsrs, Miss.

This

is an Independent system and
Mr. Reynolds expects to extend it on to Memphis
which place it will connect with the new Mem-

at

phis telephone exchange.
the Alabama, Mississippi

Company

New

at

The

line

connects

with

and Tennessee Telephone

Albany, Miss,

—
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Frederick L. Martin, the popular and enterpri.sing

manager of the Kellogg Switchboard
and Supply Company of Chicago, was married on
June 17th to Miss Lillian May Kane, daughter of
Captain John W. Kane of Bluehill, Maine,
advertising
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Union

Western

telegraph

office

at

I
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a
r u
n it oft WashinguProfessor
Alexander
Graham
Bell
D. C, the well-known telephone inventor,
passed through Chicago last week on his way to
Minneapolis to attend the convention of the National Educational Society. He is president of the
special education department which deals with the
instruction of children having defective hearing,
sight or mentality.
Professor Bell intends to devote
the remainder of his life to such special education.
He has just been awarded the 1902 Prince Albert
medal by the London Society of Fine Arts.

ton,

^^^^^^:^^^
MANUFACTURERS AND DEALERS

Slromberg-Carlson Tclcof
Chicago has
asked for a special election to grant it a franchise
to install a modern telephone system at Sioux City,
Iowa,
It

1st inst.

The New Long-distance Telephone Company .of
Indianapolis made great headway last week. G. H.
Hendren and J. F. Slinkard of Bloomfield, D. A.
Yoder of Vincennes, J. H. Klinger and M. J. MurPhey of Brazil Guy Bush of Clay City and C. P.
Last of Worthmgton held a comference with Prcsi-

'The

.

.

'

crate

increased

i
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The Pierctton Telephone Company was incorporated on July ist. The capital stock authorized is
The company purposes to establish and op$20,000.
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The Kellogg Switchboard and Supply Company
of Chicago has just received a contract calling for
an additional 1,080-line equipment for the Los

Angeles

(Independent) exchange. This will bring
equipment up to 7,080 lines to start

the present
with.
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Swift, Chicago, Rock Island and Pacific,
I would like to have Mr. Annctt explain
necessity was for this large expenditure
the
what
for instance, the line from Chicago to
of money
Dubuque. As I understand, they have nothing except ordinary stations, and what was the purpose,
not particularly the running of trains by telephone.
but any purpose, that the telegraph will not serve

A. R.

;

now ?
That is a part that our department
did not enter into. They found the necessity. You
have probably had that experience that your telegraph
wires were heavily loaded with business there is a
and
class of business, to illustrate, between Chicago
Kankakee there is a trainmaster at Kankakee, and
Mr. Annett:

;

:

superintendent of the Chicago division at Chicago:
telephone it
for the
there are matters that but
to Chiwould be necessao' to call the trainmaster

m

Mr. Swift: Could not that be done by the telegraph?
,
^
would not be as satisfactory.
It
Mr. Annett
The superTliere is an exchange of ideas required.
intendent may want to instruct the trainmaster
during the excursion season to ride a certain train
going out of there.
Mr. Swift: The reason I asked was because
.

:

unusual for a railroad company to be so liberal
any one department, when it has something

is

in

will

that

Mr.

answer the purpose.
seems to
It

Annett:

me

that

so

far

as

concerned, it is not an ordinary station
have an assistant genit is a competitive point.
eral passenger agent there, and there are matters
of excursions that will come up. in order to agree
upon w^hich that assistant general passenger agent
wants to come in touch with the general passenger
a.gent. You can get communication ordinarily in less
than a minute and he can place certain matters before him and have a decision reached, when perhaps
at that very time the telegraph wires might be
grounded. We had a case a few days ago when we
had trouble this side of Dubuque, and everything was
cut out but the telephone, and all the business at
the time had to be handled over it.
H. C. Hope. Chicago, St. Paul. Minneapolis and
Omaha. St. Paul: I would like to ask if those wires

Dubuque

is

We

:

are kept very busy?

Mr. Annett: At this present time they are only
from
in short lengths, not through, as I stated,
Chicago to Dubuque; and they are kept very busy
between the superintendent's and trainmaster's offices;
also, between Fulton, Ky.. and Memphis, Tenn.
H. T. Simpson. Chesapeake and Ohio, Richmond,
Have you figured out any limit to the number
Va.
of offices that vou are going to put on a line?
Mr. Annett: Well, take 308 miles, Chicago to
Carbondale: The first station south of here is
Kankakee. 56 miles: the next will be Champaign,
and then Mattoon. Centralia, Carbondale; there are
only five offices there so far provided for on that
one circuit. Then there is a branch exchange at
:

Tarbondale. w^hich will

few days.
station
Cairo.

And from

south

of

that

be in operation in a very
there to Memphis the first
Mounds Yard, north of
is

are Fulton, Napoleon. Covington,
Of course, all the different
points in Memphis are reached through the branch

The next

Tenn.; then Memphis.

exchange over that line.
Every lineman is furnished with test sets, the
same as a telephone lineman, and he makes tests;
and we utilize the telegraph a good deal to get
have
the linemen out to remove the trouble; but we
not had any cases of bad trouble.
Mr. Foley; It just occurred to me when Mr.
Swift made inquiry in regard to the financial end of
the construction of long-distance lines over
roads, that he was looking to earn something on the
expenditure. Down our way we have spent about
about
$60,000 on our line, and we are getting back
I do not
five per cent, of that from pay stations.
whether western roads operate pay stations or
rail-

know

lines
not; but that is a large revenue to us. Our
very
are about 250 miles long, and are working
but we have had
I do not know
satisfactorilv.
some trouble, as Mr. Annctt and all other railroads

Mr. Pardington, New York and New Jersey Telephone Company: One question I would like to ask
How much
of both Mr. Annett and Mr. Foley:
of the
use have their respective companies made

long-distance telephone service prior to their taking
up the extension of this line; whether there had been
this time?
a demand, and how active a one prior to
have used the long-distance teleMr Foley:
with
connection
in
years
phone for the last five
points.
the private-branch exchanges at various
would get as far as we could over our line, then
a longuse the long-distance. Now we are building
distance
distance line over our own road the entire
found
we
which
tolls,
to obviate paying long-distance
very expensive: but we are able to reach every
telepoint on our line from every other point by
phone: have been doing so for the last five years.
were not able to go into the long-distance busiwith the Bell
ness till we made this recent contract
company, that allows us to go from the territory
1
another.
of one company into the territory of
you
they do not generally allow that unless

We

We

We

believe

;

all

Chicago:

it.

telephone
but it is a question whether if
our competitors have the same service, whether
we will benefit by it or not. There is no doubt but
that the railroad companies have got to use the
telephone: and I think that they are finally going to
operate the roads by telephone
that is our intention.
We intend to run trains by telephone when
we get everything in good shape. I believe that is
the ullimate aim. I do not know whether that is
the ultimate aim of the Illinois Central, or not. It
looks to me as if the roads will have to do something of the sort in order to protect themselves
against men that understand their particular branch
of the business that nobody else can handle without
them.
H. V. Miller: This subject, it seems to me. has
taken a very roseate hue. The Alton has had 126
miles of copper metallic circuit in use for about two
years.
We were very much pleased with it at the
start, and our officers were highly commendatory

of the

Railroad Trains.

traffic
have an exclusive contract. We find that our
use
department saves a good deal of money by the

:

as to its operation.
Now, take into consideration
that you are operating a telephone with two wires,

Avhereas only one gives you communication with
the telegraph circuit. If one of the telephone wires
goes down, both are useless until the trouble is
rectified.
You cannot even patch a wire in order
to restore communication, because you will make
a very noisy line.
Any boy throwing a stone at your
insulators, at your transpositions, will cross your
line.
It works very nicely when it works
but there
are a great many times when it does not work,
and you cannot keep it up at all.
have one of
the best lines in the United States.
I believe the
telegraph company says we have the very best one
very heavy poles: strong arms; well pinned; the
telephone line is in the midst of all the wires yet
we are constantly troubled, constantly interrupted
by telephone troubles and when the trouble comes
on a wire, then you are out of the telephone business
you cannot use it in any %vay at all, cannot
restore telephonic communication until that trouble
is
found and remedied. I rather think that the
question of railroad telephony is yet in its infancy,
and must be greatly improved to be of any practical
use along a railroad line.
Our line started ofif very well, but we have run
into just those troubles, loose connections, broken
insulators, wires broken or fallen down, etc.
have had cases where the wires crossed and neither
end touched the ground.
cut it out for a distance possibly of 30 or. 40 miles between test stations, and the inductive influence we would get on
that would unbalance the line, and then you have a
noisy line. Now that is our experience. I think
our friends will run into the same things exactly.
I am not so enthusiastic over long-distance telephony
as I was a year ago.
Mr. Annett
I want to answer the gentleman as
to the time the line has been in use.
In Memohis
we have an arrangement with the Cumberland Tele;

We

;

;

;

We

We

:

phone and Telegraph Company whereby it locates
troubles for us with a .galvanometer right close up.
Mr. Miller:
do the same thing; and our wire
men have located a cross-connection in the telephone
line exactly at the pole.
can measure it out
to a fraction of an ohm
but a great many times
that cannot be done on any lest, because the slack
resistance in that cross will throw you clear off.
When a line falls on the ground your test becomes

We

We

;

some noise, but the operators have got accustomed
it,
and do not mind it.

is

to

Mr.

Bidwell

:

have

I

been

corresponding

with

firm in Berlin, Germany, who are making what
they call loud-talking telephones, first devised for
use on warships, whereby they can talk when the
guns are being used in practice, in which case with
an ordinary telephone you could hear nothing. My
idea is that we should use them on our car telephone,
and possibly this gentleman will use them on telegraph wires for talking, to overcome that noise that

a

was spoken

of.

Mr. Selden
I beg leave to say in that connection
an English company has a loud-talking telephone I have one at Baltimore which does identically the same thing; you do not even have to
have call bells in a room of this size you can hear
the conversation through them from one end of
the room to the other.
It is due to the peculiar
form of receiver employed partly, but largely to
the transmitter that they use, which has a solid
back peculiarly constructed. I have worked with
them very successfully. The receiver, I might say,
in this instance, is owned by the Bell Telephone
:

that

;

;

Company.
President Jacoby
I cannot allow this opportunity
to pass without offering a word of testimony as to
long-distance telephony.
have had quite a complete discussion of this matter, and some very important points brought out, pertinent points, especially by
Mr. Miller.
are always liable to have trouble
on wires, and what we w-ant is as fnr as possible to
anticipate these so as to provide against them wherever practicable in construction. Some of you may
remember that at our Wilmington meeting, three
:

We

We

years ago,

I

stated that the coinpany I represented

was planning a long-distance telephone, and that
we were about erecting a line between South Bethlehem and New York, or the Jersey City side of
the river, a distance of about go miles.
I said we
proposed to use that not exactly as a telephone
but a second telegraph line composed of copper;
and in constructing it we proposed to anticipate
telephony and transpose the wires while we were
then we would have
at it, at a little additional cost
did that.
have been
a telephone wire.
working that tw^o years as a composite circuit and,
as far as troubles go, they have been readily removed.
Now, we may be differently situated from railroads
in general, but we have stations about every five
miles.
have telegraph offices not any further
apart than every 10 miles and we put our wires into
being provided.
these stations, suitable switches
have a tneans of testing by which troubles
our ma.ximum time is about
are quickly located
two hours for locating a trouble.
This telephone line of 90 miles we have had in
use for almost two years, and it has given us excellent results in service
the service has been so
good that we have been warranted in going ahead
line,

;

We

We

;

We

;

We

;

;

and have extended our
and with the possibility
the way through over our whole

with our long-distance

line,

lines over 100 miles farther

of

building

all

;

furthermore,
system from New York to Buffalo
we have had for some little time worked very successfully a line between New York and Wilkesbarre,
about 187 miles.
We are using two wires that were originally
constructed as telegraph lines, and on those two
;

metallic

circuit

wires we constructed a telephone circuit and use it
have so used it for the last two years, as
as such
Now. then, the long line that we have just
stated.
built of 187 miles is additional over that particular
territory of 87 miles; so that we have there two
telephone lines. We have suitable switching arrangements between various stations, so that we
they are percan supplement one by the other
We have our men posted,
fectly interchangeable.
and that can be done in a moment's time so that
If but one
if one line gives out we use the other.
wire of the two is in trouble we use the recircuit.
telegraph
wire
for
a
maining telegraph
so
only use one telegraph circuit for operation
what we want to do is to anticipate conditions and
build accordingly. After awhile we can have all
our telegraph wires erected by that method as well
as by the present method, and then we will have
enough telephone wires to replace any that might
If we use four of those for teleget in trouble.

overcome

all

graph and one for telephone, and

very unreliable. If it is wet weather it will appear
very close to you, and if dry. a long ways off, according to the test.
make all those tests in
every conceivable Avay it can be done by any testing
instrument. We do not do it ourselves; we have
all the instruments, but our instrument has not been
as satisfactory as we expected, although we use it

We

a great deal.

;

Mr. Annett
That case you mentioned of a
broken insulator is only one chance in 15. We have
had one case of trouble of that kind with the trans:

position insulators.
Mr. Miller

We
We

have had a great many.
expect to get over that difficulty
about the line being interrupted. Mr. Ferguson
informed me yesterday that they have a scheme
whereby you can use a single wire, a telegraph wire
and two wires. We expect to do that on telegraph
wires.
In an emergency, when the regular copper:

Mr. Annett:

in
trouble,
we expect to
is
those difficulties by utilizing telegraph
I am thoroughly satisfied we are going to
circuits.
talked with Fulton, 406 miles, and
do that.
conversation
first
rate on two telegraph
got the
wires.
But we want a perfect working telephone
system in operation first; and after that we will
develop the other. Probably the next question that
will come up will be that of trunk lines, to jump
over a section.
Mr. Miller: You will come up then to the twowire railroad system. Now you must understand
that we are so continually accustomed to having lots
of wires that we never lose our telegraphic communication. There is not once in a year, perhaps
a good many years, that we lose our telegraphic communication for any length of time; but if you have
but one telephone circuit, you will lose that every
if it goes down you have
time there is a storm
Tliat is the arlost all telephonic communication.
we
are back to the one-wire
gument I make, that
cannot
use telerailroads.
running
system of
graph wires for telephoning; there is no successful

We

;

We

system

yet.

Mr. .Annett;
wires for

—

We

the last

have been using our telegraph
three months, 56 miles. There

;

We

;

if

that particular

telephone line gets in trouble, we simply put one
of the others in its place, having suitable switching
arrangements at the stations. That can be done
readily, and I think we can have our service continuous.

That is a very pertinent point which Mr. Miller
made, that our general managers will bring us to
account if we have defective service, even if it is
interrupted for five minutes for one day out of 30;
and the chances are that if the interruption comes
at a critical time they will complain that the line
We have all had that sort
is always in trouble.
of an experience, and we must be prepared to meet
somewhat
new condition that we have
It
is
a
that.
in telephony; and it seems to me that what we
should do is to build along these lines, and we will
make no mistake.
Mr. Greene, Northern Pacific railroad: In our
work on the Northern Pacific railroad we found it
necessary to get up some device for using telegraph
and telephone instruments on the same wires, which
may be of interest. I did not bring with me one
of the devices mentioned, but can explain it to you
so that you will all understand its construction.
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We use a copper-metallic circuit for telephone
which is strung midway from the present line.
took a couple of antediluvian relays, long coil, and
had them wound up with an equal number of convolutions on each coil, something over 14,000 convolutions, to get an equal magnetic effect, and we

July

CORRESPONDENCE.

W. T. Gofife,
organization of

lines,

New York

I

found that the ohmic resistance was quite

diiiferent

so we made some coils of germannot inductive, wound them back, and
just attached those in series, one with each of those

the

in

two

coils

;

wire,

silver

so as to equalize the ohmic resistance through
the two, so as to get the same quantity of battery
through each arm of the telephone circuit.
did
Then from the middle of the
that very accurately.
windings of the electromagnetic coils we ran off a
wire to the battery and ground through the instruments.
could put those on at any point that we
have not gone into it so far as to put
chose.
any intermediate ofifices yet on the telegraphic circuit, though we did on the telephonic
but I think
theoretically, they are althey will work alright
right.
Those coils are wound so as to avoid lightning effects. The coils act as choke coils, or
regulating coils, for the telephonic circuit, and the
ohmic resistance being higher than the resistance
of the bell, i,6oo-ohm ringer, none of the telephonic
current apparently goes through. At least, the talking circuit is perfect, and the telegraphic current
going through the two seems to wipe out any effect
from the telegraphic circuit on the talking circuit.
started in to use a small condenser on the
key, but have taken it off, and we barely hear
a slight click. I have advised using condensers to
remove that click. The line is perfectly silent, so
far as any telegraphic disturbance is concerned.
This device was gotten up by Mr. Gaunt and myself,
because we knew of nothing of the kind that was
accessible to use. It was experimental from the
coils,

We

We
We

;

;

We

we found

perfectly.
The coils
are wound in such a manner that they soften the impulses of the telegrapher's current but, at the same
time, they put in the circuit very little resistance,
as the circuit is divided the current is divided
between the two, and the total ohmic resistance in
each coil is about 750 ohms only. I think that if
those were wound still lower that they would work
perfectly.
That was experimental, and just to try
start,

but

it

went

ofif

;

—

am having some wound now, and I think I
have some wound with lower resistance.
Secretary P. W. Drew, Wisconsin Central, Milwaukee: How long is that line?
Mr. Greene
One wire working now is only 44
miles long; but it is on telegraph poles with some
three or four quadruplex circuits, and the only disturbance we get is from the high-tension, 30,000volt power circuits of a power company, which are
some 15 or 20 feet away from us for about si.x miles.
They bought right-of-way alongside of us, so we
cannot get away from thetn without luoving outside
of our right-of-way so we have to put up with the
little bit of buzz that we get from them.
It affects
the quadruplex more than it does the telephone.
We are now about to put these devices on a line
from St. Paul to Duluth, 152 miles, and also from
Missoula to Helena, 126 miles. The gauge of the
wires we are using is No. 11, American gauge.
They are transposed every tentrh pole, except along
this power line
there we thought we could remove
more of the inductive influence we got from them by
transposing oftener, and we divided that every fifth
it

I

:

shall

:

:

;

pole; that did help

it.

They think

it

a fine telephone

they use it continually. It connects some
important offices.
President Jacoby
I understand that this was a
specially constructed telephone circuit composed of
two copper wires properly transposed, and then
utilized for telegraph circuit in addition?
Mr. Greene
Yes, sir.
have in view an arrangement for putting in intermediate telegraph
instruments. In that case I think I would make
the batteries all of one polarity, and use a biased
polar relay, and have the batteries at each point, and
key when closed that would be to ground, not through
battery an open-circuit arrangement.
That, I think,
is perfectly feasible, and I intend using it when we
have occasion to cut in between the terminals.
circuit

;

:

We

:

—

We have two arrangements in view for intermediate offices one, to split the cores of the relay
luagnet and let half of the current go through each,
and bridging around the entire telegraphic side; but
the other arrangement, I think, will be simpler and
easier, simply connecting
on the telephone and
telegraphic apparatus, and going to the ground.
That high resistance in the coils appears to present
a complete barrier to the passage of the telephonic
current either to the ground or through the coils
;

at all.

Secretary Drew
Are your telephones inside of
your telegraph instruments as relates to the ends
:

of the lines?

Mr Greene: Yes, they are all bridged across. The
magnetic inductance coils are so wound that they
do not present to the telephonic current that magnetic resistance that they do to the telegraphic,
which softens the telegraphic impulses so that they
go onto the line with the same as with any ordinary
choke coil, but they do not present the same effect
to the telephonic circuit
the high resistance keeps
all the telephonic current on the two wires across
Ihc shunts of the coils.
The resistance to the
telephonic circuit is about twice as high as it is
through the bells; but I think that can be reduced,

Notes.

York, July 5. A bold and original plan for
eliminating the congestion at the Brooklyn bridge
terminal was submitted to the Rapid Transit Commission on July 1st by Chief Engineer William
Barclay Parsons.
Briefly this is the plan
Depress the elevated and trolley tracks beginning on
the bridge at Rose Street, run them underground
at the terminal, send the trains from the elevated
tracks north
underground to the Williamsburg
bridge, send the trolley cars south underground to
the foot of Maiden Lane and thence by tunnel back
to Brooklyn, tear down the present terminal structures, and build on city property over this end of
the bridge the proposed new municipal building
with an enormous ornamental archway through its
first story by which foot traffic and wagon traffic
will reach the bridge.
Mr. Parsons computes the
cost of the underground construction between the
two bridges at $2,750,000. The plan met with the
unanimous approval of the commission, and has
been endorsed by Mayor Low, Bridge Commissioner
Lindenthal, President Jacob A. Cantor of the Borough of Manhattan and others. Mr. Parsons' plan
is
regarded as fully practical and expedient and
has the merit of keeping the streets free and clear
of elevated structures.
The proposed station will
be contiguous to the rapid-transit subway and on
a level with it.
The Rapid Transit Commission has approved the
franchise sought by the New York and New Jersey
Railroad Company to build a tunnel under the
North River, with a terminal in this city.
The
company proposes to construct and operate a road
for the transportation of passengers and property
with two tracks between New Jersey and New
York. The tunnel under the Hudson River will
stretch from Morton Street, running easterly under
the river, dock, and bulkhead property to West
Street, at a point nearly opposite or at the foot
of Morton Street.
Under that street to Greenwich Street, and thence northerlv to a terminal in
the westerly half of the block bounded by Christopher, West Tenth, Greenwich and Hudson Streets.
The property necessary for the terminal is to be
purchased at the expense of the company, which
has agreed to begin construction within three months
after obtaining the necessary consents and to have
the railroad in working order within three years.

city

by electricity. The
advantageous to the
as that with the Pennsylvania Railroad Comwill be operated
said to be as

is

pany. It is estimated that the receipts to the city
for the franchise will be about $300,000 a year for
the next 25 years.
The New York Central and Hudson River Railroad Company has awarded a contract to the Hall
Signal Companv for the eqtiipment of its Putnam
Division from One-hundred-and-fifty-fifth Street to
Yonkers, with the Hall system of automatic electrogas block signals, to be operated on the normal
danger plan. This application of signals is said to
represent the latest sy.stem of railroad protection in
the automatic block-signaling art.
The semaphore
arms are held by gravity to a horizontal position to
indicate to the engineer danger ahead, or are drawn
down to indicate safety, by carbonic acid-,gas pressure in a cylinder in each signal post. The gas is
stored in liquid form in a tank underground beside
the post.
The valve controlling the flow of gas
from the tank to the cylinder is closed or released
bv an electric current passing through the rails, and
this is done automatically by the presence, or otherwise, of a train in the block ahead, and the approach
of a train from behind.
During a thunderstorm which passed over Jersey
Citv to-dav the tracks of the North Jersey Street
Railway Company's line were struck by lightning
and the rails were torn up for a distance of about
25 feet, disabling the Newark line for a short time.
peculiar death by electric shock is reported as
occurring at Croton. N. Y. Mrs. J. D. Anderson
was walking through her husband's store, carrying a pan of cherries, when she stopped and raised
her hand to turn on an electric lamp, and to steady
herself is supposed to have rested the pan against
an iron railing about the counter. The light current was accidentally grounded and the accident re-

A

sulted.
It is stated that the salaries of many of the employes of the Western Union Telegraph Company
in this citv have been materially increased.
When
Colonel Clowry was made president of the company and other western men were put in control
of the executive positions, many positions which had
grown to be sinecures were abolished. Vague talk
of a prospective strike among the operators and
the strengthening of their secret organization started
at this idea, but nothing definite resulted.
It has
now been learned that in New York city alone
more than 200 men have been given an increase of
salary since May ist last.
In several cases old employes have been relieved from work on a life pension.
M. L. G.

;

as

I

said.

[To

be conlinued.'\

Southern Developments.

—

has successfully promoted the
Knoxville-Seviersville, Tenn.,

railway, has sold out his interest to
J. B.
Clothier of Philadelphia.
The governor of Mississippi has approved an
amendment to the charter of the Meridian Light
and Railway Company, increasing its capital stock
to

$450,000.

:

The road
agreement

the

electric

—

New

who

1902

12,

Charlotte, N. C, Jidy 5.
Ihc dyn;imo and part
of the fixtures of the town lighting plant at Big
Stone Gap, Va., have been dcstrc^yctl by lightning;
loss, $2,500.
The plant was only recently purchased
by E, J. Patterson.

Three

companies

are
seeking electric-railway
Donaldsonville,
La.
Dr.
Armond
the promoters.
The matter will
likely come before the Town Council on July i6th.
The Nashville (Tenn.) and Gallatin and the
Nashville and Columbus electric-railway measures
have passed the City Council of Nashville.
L.

franchises

Mary

is

at

one of

New England News.
Boston,

5.— H.

July

who bought

the

plant,

Parsons
equity

of

New

York,

and

assets of the
Eddy Electric Manufacturing Company of Windsor,
Conn., is connected with the law department of the
General Electric Company, and it is believed that
the property was purchased in the interest of that
company. Mr. Parsons says that the business will
be continued and that the plant will probably be

enlarged.

The Engineering Company

of America, organized
with an authorized capital of
J.,
continue the business of the Cunningham Engineering Company of Boston, but its
charter w^ill allow it also to manufacture heavy
steam vehicles for commercial purposes, develop
transportation companies in cities, and construct apparatus for electric cars. Marshall D. Barr of the
Stanley Electric Manufacturing Company is a di-

Trenton,

at

$5,000,000,

N.

will

in the new^ company.
Hon. George G. Crocker and Hon. Horace G.
Allen have been reappointed as the state's representatives on the Boston Transit Commission.
The
life of the commission
expired July 1st, but the
new Boston subway bill extends it until July i,
1904, if the bill is not accepted by the people of
Boston, and until July i, igo6, if the people accept
the bill at the next municipal election. Mr. Crocker
is chairman of the commission.
Charles H. Dalton,
Thomas J. Gargan and George F. Swain have been

rector

named

by the Mayor to succeed themselves as
commissioners for the city of Boston.
The Washington Street subway bill passed both
branches of the Legislature and was signed by
the governor on June 27th. It contained a referendum clause, and the matter will be voted on by
the people of Boston at the municipal election, December gth. As the bill passed it provides that the
Boston Transit Commission shall have charge of

work; that it shall consist of a tunnel containing
two tracks for elevated trains and a subway containing two tracks for stirface cars, the tunnel to
be begun immediately after the acceptance of the
act by the people and the subway to be begun after
the

the expiration of one year after the completion of
the tunnel, at such time as the commission and
the
Boston Elevated
Railway
Company shall
agree upon that the tunnels and subways shall extend from Broadway under Washington Street, to
.\dams Square, Haymarket Square, or Causeway
Street, distances appro.ximating three-quarters of a
mile to 1% miles that they shall connect with the
present subway and the E^st Boston tunnel
and
that they shall be leased to the Boston Elevated
Railway Company for 25 years from the beginning
of the use of the tunnel, at an annual rental of 4%
per cent, of the cost, the cost to include 3% per
cent, interest on the debt incurred by the city in
the construction of the subway and tunnel. The
city is to construct and own the subway and tunnel, and upon completion of construction thereof
the company must remove its elevated-line trains
from the Tremont Street subway, leaving that to
the exclusive use of ordinary cars entering the subwav from the surface lines.
Simon Vorenberg, a prominent clothier of Boston, and Wolf Brothers of New York have taken
the title to the Van Choate Electric Company's plant
at Foxboro, Mass., and contemplate continuing an
electrical factory therein.
The Massachusetts Legislature passed the bill
authorizing the Rockingham County (N. H.) Light
and Powder Company to furnish electricity to any
street-railway company' operating in Newburyport,
Haverhill, Lawrence, Lowell, Salisbury, .Amesbury,
;

;

;

Newbury% Groveland, West Newbury, Georgetown,
Merrimac. Methuen, or Dracut, Mass.
the

This

bill

is

the so-called Lovell companies
which have organized as the New Hampshire Traction Company, with a capital of $1,000,000 and an
issue of bonds amounting to $7,500,000, expiring
July I, 1942. Bonds amounting to $375,000 are field
in escrow to retire underlying bonds, and bonds
amounting to $500,000 are held for future expansions
and
improvements. The
following-named
gentlemen are officers of the company: President,
Charles S. Fairchild, president of the New 'York
Security and'Trust Company; secretary, F. P. Royce
of Springfield, Mass.; treasurer, Henry A. Tenny;
general manager, Howard Abel, formerly president
of the Lake Street Elevated Railway Company of
Chicago. The properties consist of about 135 miles
of electric railway, pleasure resorts, fully equipped
power plants, electric-lighting plants in E.xete:' and
Por'smonth, N. H., and a gas plant in the latter
in

interest

of

city.

Approximately goo persons have taken

this year's

July

Western electrician

1962

12,

entrance examinations for the Massachusetts Institute of Technologj-.
A syndicate of stockholders of the Pittsfield
(Mass.) Electric Street Railway Company has purcliased a controlling interest in the Hoosac Valley
Electric

Railway Company of North Adams, Mass.

will be consolidated, thus making
continuous electric railway between Pittsfield and

The companies
a

Williamstown via Adams and North Adams.
Tlie Mutual District Telegraph Company has released the basement of the Old State House for a
period of five years from January i, 1902, at an
annual rental of $3,000, the company to vacate
with 90 days' notice in case the premises are required for
the
subway system. The company's
principal office has been located in the Old State

House

since the

company was formed

in

active part in the matter.

be done by Henry A. Everett, and it is said
arrangements have been made to finance the
two companies in Cleveland, and that only the legal
formalities reiriain to be gone through with.
Recci\er Leing is still in charge of the Lake Shore and
will continue in that capacity until the new company
is
ready to take it oft" his hands.
number of
Cleveland capitalists made a trip over the road a
few days ago and made a thorough inspection of it.
They are well satisfied with it and also with the
other road from Detroit to Toledo. There may yet
be a through line from Cleveland to Toledo.
O. M. C.
will

A

Information Trom Indiana.

B.

—

an electric-light and power plant. The Town Council of Sherbrooke, Que., also contemplates the purchase of a waterpower with a view to establishing
an olcctric-light system of its own.
.\s soon as tlie cable steamer Tyrian leaves drydock, where she is being overhauled, Mr. Keeley,
superintendent of government telegraphs in Canada, will proceed to arrange for stretching s'l;
knots of cable over the sandbars at the Magdalen
Islands, and the repairing of the break in the 20mile section of cable between Anticosti and the
north shore of the St. Lawrence. The 116-mile
cable between the Magdalen Islands and Anticosti
is expected out from England early next month.
shareholders of
.\t the annual meeting of the
the Ottawa Electric Company it was decided to
declare a dividend of not less than four per cent.
for the current year commencing May ist last.
Owing to the heavy loss sustained in the great
Ottawa-Hull fire of April 26, igoo. necessitating a
large expenditure for the restoration and enlargement of the plant, no dividend has been paid in the
last two years.
The report presented at the annual
meeting was a very gratifying one, showing, as it
did, an earning capacity of 8^2 per cent.
The old
toard of directors and list of officers were re-

W.

elected.

From the Buckeye

State.

—

Cleveland, Ohio, July s. The United Trades and
Labor Council of Cleveland seems to have taken
Senator Hanna and President Andrews at their

word in regard to the low-fare proposition in this
city, as a committee has been appointed to go over
the books and ascertain at what fare passengers
can be carried in order to allow the stockholders
a fair percentage on their money and fair wages
to the employes.
Quite a little surprise was caused a few days ago
when the list of stockholders of the Big Consolidated Railway Company of Cleveland was filed
with the city clerk and the name of Senator Hanna
did not appear among the others. It has been supposed by the public that he was at least iijterested
in the Andrews syndicate that purchased the road,
but it would seem from this that he is not. H. A.
Everett and others of the Everett-Moore syndicate
There are about 400 stockstill hold some stock.
holders altogether.
Senator Camden of West Virginia lias sold to a
Philadelphia syndicate his electric roads in Huntington, W. Va., Kenova and Ceredo, and -Ashland,
transaction
fronton,
Ohio, the
entire
Ky.. and
amounting to about $2,000,000, which includes the
electric-light plants at Ironton, Ashland and Huntington.
It is said that the syndicate will build lines
in other Ohio Valley towns and that the ultimate
aim is to connect Pittsburg and Cincinnati with a
continuous line. John Graham of Newville has been
made president of the new company. Senator Camden did a great work in building the roads owned
by the Camden Interstate Railway Company.
The movable machinery of the large furnaces
built at Sandusky by Pickands, Mather
Co. of Cleveland will be under the control of
electrical apparatus, and probably other electrical
devices may be put in use about the plant.
The contract for rewiring the federal building at
Columbus and furnishing electroliers has been
awarded to the McMaster & Fletcher Company at

now being

&

$2,200.

The Columbus, Newark and Zanesville
Railway Company of Columbus has been

Electric
incorporated with a capital stock of $1,500,000 by J. R, Harrigan. A. C. Ralph, C. A. Alderaman. H. A. Fisher
and J. A. Godown. It is the intention to build an
electric line from Newark to Zanesville. which will
be operated in connection with the Columbus, Buckeye Lake and Newark line.
Lightning struck the stack of the clectric-lighl
plant at Sandusky a few nights ago and the plant
was so badly damaged that everything was in darkness for .several nights.
upon good authority that the
It is now stated
work of reorganizing the Lake Shore Electric Railway Company and the Detroit and Toledo Shore
Line Company will be taken up without delay.
Other matters have now been so nearly cleared away
that the bankers' committee has ceased to take an

—

7.
The Leavensworth Electric
Railway Company has been incorporated to construct
and operate a street-railway system in Leavensworth. The capital is $100,000. T. P. Elsworth
and S. A. Beale are directors. The Winona, Warsau, Elkhart and South Bend Traction Company
has been incorporated to build an interurban line to
connect Warsaw, Winona Park, Elkhart 'and South
Bend. The capital is $400,000. S. P. George is
president and S. A. Collins secretary and general
manager. The proposed new line will connect with
lines at Elkhart, running to Michigan towns and
resorts.
VVork will begin between Elkhart and Nappanee at once. The Decatur Council has granted
a franchise to the Ft. Wayne, Cincinnati and Dayton Traction Company. Work on the Evansville-

Indianapolis, July

Ottawa, Ont., July 5. The Town Council of
Cookshire, Que., has decided to purchase the waterI>owcr on the St. Francis River and to establish

reorganization work

that all

1SS2.

Canadian Intelligence,

The

Princeton

traction line, the first line in southern
was begun last week at Ft. Branch. The
road will be 25 miles in length and is expected to
be in operation before Christmas.
The Indianapolis Street Railway Company has
granted an increase of one cent an hour to all
motormen and conductors. The increase was unexpected and was gratifynig to the employes,
tt
will affect over too men and calls for an increased

Indiana,

e-xpenditure in

The

wages of $25,000

two

cities.

E. Boone of Zanesville, Ohio, proposes to
establish several interurban lines with Fargo, N. D.,
as the pivot.

A.

Decorah, Iowa, will be the terminus of two elecrailroads, one from Chatfield, Minn., and the
other from Lansing, Iowa. Articles of incorporation for the latter line have already been filed.
The Burlington, Iowa, street-railway and light
property has been transferred to the People's Gas
tric

and Electric Company.

Among

real freight cars

The morey was sent to the strike fund.
The City Council at Marion has taken

radical action and declared the Marion Traction Company's
franchise, owned by the Union Traction Company,
forfeited, and instructed the city attorney to enter
suit for $50,000 damages.
This step is said to be
due to the action of the Union Traction Company
tearing up Thirty-eighth Street in the nighttime
in order to put in a connection where permission
denied.
l',ad been
Greenwood celebrated the Fourth by turning on
the new electric-light plant's current for the first
time.
The effect was satisfactory. The opening
was delayed some time by an injunction restraining
the company from turning on the current because
the light wires interfered with telephone and trolley
wires.
This required necessary changes of the light
wires.
The city of Indianapolis will, on July 15th, advertise for bids for a lO-year contract for public
lighting for the city.
The specifications provide
that the successful bidder shall assume all liability
for the legal stability of the contract, there being
some contention that the city charter provides for
only one-year light contracts. The Legislature will
be asked to amend the charter, as no outside company will bid on a one-year contract.
The Merchants' Heat and Light Company of Indianapolis has been incorporated, with $150,000 capiF. M. Ayers is one of the principal dital stock.
The franchise which this company agrees
rectors.
to accept provides for a rate of 10 cents a kilowatt
for incandescent electric lighting, 25 cents a square
foot radiating surface for steam heating and 17
cents a foot for hot-water heating.
Suit has been brought to set aside a so-year
franchise granted the Boonville Electric Light and
Power Company, and to restrain the town trustees
from paying for any more lights.
of Boonville
Irregularity and illegality is charged in the com.*\
franchise has been granted to a new
plaint.
light and heat company, and it promises to furnish
cheaper lights. The old company's plant is valued
at $30,000, and it is believed the company will not
give up the field without a struggle.
bitter fight is on at Hartford City, where the
Council has repealed the franchise of the Hartford

A

Nortiiv^abteiin I'NioLuLions.
Minneapolis, July 5.— The street-railway company
of Superior, Wis., will spend about $300,000 in improvements. The hroad-guage track is nearly completed and work will be begun at once on the
-tast End line and on the new car barns.
The Citizens' Electric Light and Gas Company
of Centerville, Iowa, has purchased the rights and
franchises of the People's street railway and will
begin the- construction of its new line at once.
Ihe ordinance providing for an annual tax of
$SCo on the franchise recently granted to the Lacrosse and Eastern Railway Company will be repealed as the company has. refused to build its line
otherwise.
the LaCrosse and Black River Falls (Wis.) Railway Company will build a large power dam at the
latter city and will construct a line between the

for the year.

on the Union Traction
lines began running between Indianapolis, Marion
and Muncie by way of Anderson on the 1st inst.
The cars resemble a regular passenger coach. The
schedule fi.xes a rate of 20 cents for all parcels under
25 pounds and graduates otlicis accorduig to w'eight
and distance. 'Ihe rates are very unsatisfactory to
Indianapolis merchants and a new schedule is promised by August 1st.
The Chicago and South Shore Railway Company,
which is building an interurban line between La
Porte and Michigan City, ran its first cars into
La Porte on the 1st inst. This action was made
necessary in order to save a forfeit of $2,500 previously posted.
The people came out in mass and
welcomed the initial car. The whole line will be
in operation by September, the managers say.
The labor unions are keeping up the boycott of
the Terre Haute street and interurban railway lines
and also of all who patronize them. A merchant
who recently rode on a car was tried by the union
and fined $10, which he paid, promising not to ride
any more if the boycott is withheld against him.
first

29
City Lighting Company.
The latter offered to sell
to the city, but the offer was rejected.
The Council
now threatens to remove the company's poles and
wires from the streets. The company proposes to
hold the city to its contract for 120" lights at $80
a light per year.
Citizens have subscribed a fund
to pay for litigation in the matter.
It is a matter
of sincere regret that so much dissatisfaction and
litigation is growing out of the electric lighting
of streets in Indiana.
F.

R.

the Rockies.

Lake

City, July 5.— R. S. Marson, an electrical engineer, with a party of surveyors, is establishing the line for the long transmission line for
the power plant to be built on Fossil Creek, Ariz.
Work will be commenced on pole line and power
plant as soon as a permit has been obtained from

Salt

the Interior Department to pass through the forest
reserve.
About 5C0 men will be employed on the
ditch and about 50 men clearing the right-of-way
for pole line.

The Mammoth Mining Company's new

electric

A

plant in Idaho is now complete.
32-kilowatt
genera-tor has been installed, which furnishes power
to a 50-horsepower locomotive which hauls ore from

mine

mill.

to

The new Highland Power Company has
shipment

received

machinery for its plant on
which work has begun near Boise, Idaho. 0. B.
Williams of New York is supervising the work.
a

large

of

The City Council of Pueblo, Colo., has granted a
franchise to the Pueblo '1 raction Company, to
build and maintain an electric street railroad in that
city.
Work will at once commence on a line to the
steel works, also to Mineral Park.
The franchise
runs for 38 years.
The Em-erson Electric Company of Emerson,
Wyo., has been bought by the North American
Copper Company, which has formed a company to
control a number of mines in the state.
F. E. Nimrod of New York, who is interested
in the Cascade Power Company of Idaho Springs,
Colo., has purchased the controlling interest in the
Clear Water Light and Power Company of Georgetown, Colo. The company will now make a number of extensive improvements in the plant. Another 300-horsepower generator will be installed and
a pole line built to Idaho Springs.
A line is now
under construction to Black Hawk and Central City
to supply those cities and surrounding mines with
light and power.
It is also
understood that the
company will build a power plant in Grand County
and run wires 70 miles to the east side of the divide at Georgetown.
The 0. K. Mining Company of Flathead County,,
Mont., will install a large power plant at its mines'.
transmission line will be run a distance of 2,000
feet in the company's tunnels.
The proposition to bond the city of Weiser. Idaho,
for $15,000, for the building of an electric-light

A

plant,

has

been

Fountain

abandoned.
and Moroni,

Grove

Utah,

lighted by electricity in a short time, the
using the same plant.

are

to

be

two towns

iSIining Company at Reno, Nev.. has
double electric hoist of 75 horsepower,
30-horsepower motor in its saw mill and five-horsepower motor in the blacksmith shop of the mine.
The entire mine is lighted by electricity.
The street-railway company of Helena, Mont.,
making a number of extensions in its lines as
is

The Belcher

installed

a

two new loops.
citizens of Georgetown, Utah, will vote on
city for $25,000. to build a municipal
electric-light plant.
well as building

The

bonding the

The Missoula (Mont.) Electric Light Company
has completed the erection of an electric plant at
Sand

Point.

Bozeman, Mont., is to have another electric light
and power plant. For some time past George C.

WESTERN ELECTRICIAN

.^o

Dier, E. Myron Ferris and others have been examining the waters of Hell Roaring Creek, and
have taken up 5,500 inches. Here the new company

Power will be transplant.
build
a
mitted to Bozeman and Belgrade, competing with
the present electric-light company. The company
has also planned to build an electric railway from
Bozeman to Salesville and up the West Gallatin
Canyon to the Yellowstone Park. Since the new
company's plans have been made public the old
company has filed claims to waters on Middle Creek
and will enlarge its present plant.
The taxpayers of Cripple Creek, Colo., have voted
unanimously to grant two electric-light franchises
recently passed by the City Council the Kerin
franchise of the Colorado Electric Power Company
and the franchise asked for by the People's Electric
Light Company, a local corporation. It is now certain that there will be competition in the furnishing of electric light in that city. With the grantmg
of these there have been three franchises granted
within the last month.
Raton, N. M., is to make a number of extensions
The present capacity of
to its electric-light plant.
This will be increased to
the plant is 3,000 lights.
will be added to
engine
200-horsepower
5,000.
tlie
150 and 50-horsepower engines now in use,
and a new building. 100 by 40 feet, will be erected.
In all about $25,000 will be expended.
The branch power house of the Denver (Colo.)
Gas and Electric Company at Montclair, a short
distance from Denver, was entirely destroyed by
will

—

A

on June 27th.

fire

Salt Lake Electric Company has secured the
contract to light the streets during the reunion of
the Grand Lodge of Elks in August. About 500
incandescent lamps will be used, besides many special
and unique designs, among which is an elk 20 feet
high, which will have 300 lights upon it; also an
C.
American flag with 300 lamps,

The

On

the Pacific Slope.

The Santa Clara Valley

Electric

Railroad

Com-

pany has disposed of its holdings and privileges to
John Burson, who is thought to be backed by Douglass, Lacey & Co., large landholders near BakersPart of the consideration of the purCal.
chase is that the purchasers must commence building
operations insid'e of 60 days, and to complete them
within six months. It is the intention of the new
holders to make this line a continuation of the
Bakersfield-Sespe line to tidewater at Hueneme.
field,

will build a large power house at Oxnard, Cal., to operate the new road.
represents eastern capital, has
J. N. Gillett, who
applied for a franchise to build and maintain an
electric railroad in Eureka, Cal.
The Pacific Electrical Company, Portland, Ore.,
is installing a 1,000-light plant at Burns, Ore.
Richard Popkiss of London, England, who represents English capitalists, is looking over the works
of the new Cascade Power and Light Company of
Cascade, B. C. The machinery for the new plant
has arrived and work is being rapidly pushed. The
transinission line to Phoenix is completed, and it
is expected that the company will be in a position
to supply power to all the surrounding mines early

The company

in

the

-

fall.

Mahoney Bros, of Tekoa, Wash., have purchased
from the Tekoa Cold Storage and Power Company
the electric-light and water plant. The new owners will add many improvements to the plant, and
Tekoa, will have one of the most modern plants
in the state.
capitalists who
J, F. McNaug'ht, representing the
will build the electric road through North Yakima

Valley, Wash., has filed papers appropriating 1,000
cubic feet of water per second to be taken out of
the Natchez River, about 20 miles from North
Yakima. This step is preliminary to Ijuilding the
electric railroad from North Yakima to Sunnyside.
number of Durkee electric drills are being installed in the Copperapolis Copper Company in East-

A

ern Oregon.
R, E, Brinker, who purchased an electric streetrailway franchise some time ago in Los Angeles,
has purchased another in that city for $886, bidding
against the Campbell-Johnsons syndicate
petition is being circulated by H. C. Foster
among the citizens of Corona, Cal., asking the Cit5
Council to bond the city for $20,000, to build a
municipal electric-light plant. The petition is meeting with no opposition, and it is thought the plant
C,
will he built.

A

PERSONAL.
George Nial Eastman, superintendent of the testing department of the Chicago Edison Company,
was married on July 2d to Miss Fay Wheeler of
Lansing,

Mich,

Charles Proteus Steinmetz, very recently president
of the American Institute of Electrical Engineers
and electrician of the General Electric Company, has
received the honorary degree of A. M. from Harvard University.
Col. Allan C, Bakewell, second vice-president and
general manager of the Sprague Electric Company,
was recently elected department commander at the
New York state encampment of the Grand Army
There
of the Republic, held at Saratoga Spring;;.
was a strong opposition ticket in the field, but

July

Colonel Bakewell, in recognition of his services in
both the state and national work of the organization,
was elected by a handsome majority,
Richard J. Bloxham, who for 17 years has managed the Baltimore, Md., branch of the Western
Union Telegraph Company, has resigned his position and will take a prolonged and well-earned rest
as soon as his successor is appointed.

George H, Gibson of the Westinghouse
panies' Publishing Department, read a paper on
Electrical Industries of Pittsburg and Their

Com"The
Eco-

nomic Influence" before the economic and socialscience section of the American Association for the
Advancement of Science at Pittsburg last week.
W. R. Mason, well known to the electrical fraternity in the West, has resigned his position with
the Sprague Electric Company and accepted the
position of western manager for Coe, Smith & Co.
of Boston, selling agents for the Mechanical Boiler

Company,

with
Union Building, Chicago.
Cleaner

offices

Western
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at

Thomas

R. Mercein, the esteemed secretary of
Northwestern Electrical Association, has returned from his European journey. Mr. Mercein
the

managed

over a large portion of Great Brit-

to get

and the Continent in the comparatively short
time at his disposal and comes back greatly refreshed and much pleased with his trip. In Venice
Mr. Mercein ran across Colonel F. A. Copeland,
president of the La Crosse (Wis.) Edison Light and
Power Company, who is spending the year abroad.

ain

R. T. Lozier, who has had charge of the New
sales office of the Bullock Electric Manufacturing Company, has gone to Cincinnati to take
charge of the general selling organization of the
Bullock company. He is succeeded in New York
by E. W. Goldschmidt of the Chicago office of the
company. Mr. Goldschmidt is a well-known Chicago electrical-engineering salesman, having been
connected with the Western Electric Company for
several years. About a year and a half ago he
went with the Bullock company.

York

Friends of Mr. Louis A. Ferguson

— and

they are
attachment
will be delighted to learn that on July gth he was
chosen second vice-president of the Chicago Edison
and Commonwealth Electric companies by the directors of those corporations.
The office of general superintendent, heretofore held by Mr. Ferguson, was abolished, although the new vice-president
will continue to discharge the duties of that position,
Mr, Ferguson is president of the National
Electric Light Association and of the Association
of Edison Illuminating Companies, and has well
earned this official recognition,
Robert T. Todd, vice-president of the Cincinnati
Traction Company has been made general manager
of the properties of the United Gas Improvement

numerous

in

number

and

warm

in

The

at Concord, N. H.,
issue of $100,000 worth of
stock and $25,000 worth of bonds for the building
of the Claremont electric road. The new road is
to be about eight miles in length.

authorized

the

The Wolf Lake Railway and Resort Company,
organized for the purpose of building an electric
railway to Wolf Lake to connect with the Jackson
(Mich.) and Suburlran Traction Company, has
bonded its property to the extent of $30,000.
The American Transportation Company
gusta, Me,,
corporated,

Meechem

Au-

of

and Battle Creek, Mich,, has been
with

in-

$500,000

and operate steam and

capital stock, to build
electric railroads.
G. W.

of Battle Creek, Mich.,

is

the company's

agent.

The People's Transportation and Power Company of High Point, N. C, has been organized to
construct the proposed new electric railway from
Thomasville via Highpoint to Greenboro, from
High Point to Kernersville, and thence to Winston
and Salem. D. A. Waters is president of the company.

Consul F. D. Hill writes from Amsterdam (Holthat the City Council has voted a loan of
$2,613,000 and a second one of $1,165,800 for building a plant to furnish electricity for lighting and
motive power and for changing the present streetrailway system to electric traction. The contract
for the building of the plant has as yet not been
made, but the steam engines, dynamos, and the
installation will be furnished by German and Dutch
manufacturers.
land)

Messrs. Park and Hamilton of Youngstown, Ohio,
have secured a franchise authorizing them to construct
and operate electric street-railway lines
through and about the city of Havana. The concessions are estimated to be worth upward of $20,000,000.
Association with Messrs. Park and Hamilenterprise are Devitt, Tremble & Co,
G. F. Penhale & Co. of New York.
of New York, H. W. McDonald
Co, of Chicago, W. J. Hayes & Sons of Cleveland.

ton in this
of Chicago,

H.

&

W. Whipple

The New Orleans

(La.) Railway Company has
stock from $5,000,000 to $40.incorporated in January of this year for the purpose of constructing
and operating railways by electric and other motive
power. The consenting stockholders include the
names of Charles S. Fairchild, E. Clarence Jones
and J. Ledie Hees, who jointly own 49,996 shares
of the stock of the company. Henry H. Pearson,
Jr., is president and Theodore F. Lozier is secre-

increased

000,000.

its

capital

The company was

syndicate for the last 10 years, having been called
from the Johns Hopkins University to take a posi-

associates,

one of the most responsible positions they have.
said that his salary will be about the same as
of the president of the Cincinnati Traction

commissioners

railroad

have

tary.

in

1902

of the car, in the early morning, wagons are supplied with papers which they distribute to the newsdealers in the adjacent territory.

Company, which owns many miles of electric-railway
lines,
Mr, Todd is only 32 years of age, and has
been in the service of the Whitney- Widener-Elkins
tion with it.
He has demonstrated such ability that
his employers are willing at his age to place him

12,

The Aurora, De Kalb and Rockford Traction
Company, formed by R, S, Vivian of Chicago and
preparing

is

to

build

an

electric

road

where connection will be made
with the Aurora, Elgin and Chicago road, northwesterly through De Kalb to Rockford, a distance
of 58 miles. At Rockford connection will be made
from Aurora,

111.,

running to

It is

with electric

that

Madison and Janesville, Wis., so that a through
route from the latter cities to the heart of Chicago
will be given, by use of the Aurora, Elgin and
Chicago and its connection over the Metropolitan

Company.

ELECTRIC LIGHTING.
The stockholders of
and Power Company of

the
St.

Union
Louis

elevated.

Light
on August

Electric
will,

hold a special meeting, to consider and vote
upon a proposition to increase the bonded indebtedness of the company from nothing to $10,000,000,
Julius S. Walsh is president of this company.
4th,

The Chicago Yaryan Company has been granted
the right by the Chicago City Council to operate
system in the territory
a lighting and heating
bounded by North Avenue, Fifty-second Avenue,
Twelfth Street and Austin Avenue. The franchise
is to run 20 years, the city to receive as compensation three per cent, of the gross receipts yearly and
five per cent, after the first seven years.

A

feature of

a

reception to the

Indian

princes

London given by the Prince of Wales, in behalf
of King Edward, on July 4th at the Indian office,
was the electrical illumination in which 3,000 incandescent lamps were used. An immense ceiling
cover was painted to represent the Indian firmain

in which the stars and constellations were
accurately depicted, the light of the stars being furnished by electric lamps.

ment,

An

electric

fountain

in

commemoration of

dependence Day was
Chicago, on July 4th.
two boys and a girl,
and grouped around
waving the Stars and

In-

dedicated at Douglas Park,
It represents three children,
each waving a roman candle,
the upright figure of a boy,
Stripes.
By an electrical device, alternating red,
white and blue lights are
displayed at the ends of the roman candles and
elsewhere about the statue.

over

lines,

The

private

already partly

greater part of the line will be built
right-of-way, and the construction

be of the best pattern, so tjiat the 58 miles
from Rockford to Aurora can be covered in an
hour and a half. There will be no grade crossings
of steam roads; 70 to 80-pound rails will be used.
The road will use the overhead-trolley system.
will

PUBLICATIONS.
The Fort Wayne

Electric Works of Fort Wavne,
describe with several illustrations their type
direct-connected generators in a recent bulle-

Ind.,

MPL
tin.

The

Safety Electric Switch Company of Provihas issued a catalogue descriptive of
I.,
its
quick-make and quick-break switches, transfer
knife switches, arc cut-outs, mast arms, pole steps,
dence, R.

etc.

The

installation of Chloride accumulators in a
central-station plant owned and operated by
W, P. Lamkin, Milan, Mich., is described in a
bulletin distributed by the Electric Storage Battery
Company of Philadelphia.

small

An attractive catalogue issued by the WagnerHatch Motor Company of Chicago describes its
Hartley Type-C direct-current multipolar dynamos
and motors, which it builds in sizes from onefourth to 7% horsepower.
James
sale

S.

Barron

dealers in

&

Co.,

ELECTRIC RAILWAYS.
Chicago

manufacturers and whole-

general electrical specialties.

Broadway and Franklin

The

built,

West

New

Street,
York, call attention in a circular to their Harloe self-tying porcelain insulators.

A

Tribune has adopted the rather
recent catalogue of the Crocker-Wheeler Comnovel expedient of utilizing a specially constructed
pany, Ampere, N. J., is
entitled
"Motor-driven
electric car for the delivery of its papers to points
'I'onls," and contains a large number of illustraon the far south side in Chicago. Along the route tions, showing applications, of the company's motors

WESTERN ELECfRIClAX

July 12, 1902

A

distribution of power.
unique feature of
publication is the cover, which consists of burwith
wrapping
and
is
bound
twine.
lap,
in

tlie

llie

A

70-page publication issued by the Gregory Electric Company of Chicago contains a list of its
"Installations To Date."
The list is very complete
and shows the great amount of apparatus the company has sold to leading firms in the country durnig the last few 3'ears. Views are also shown of
different departments in the company's works.

The S. K. C. bulletin No. 127, entitled "Switches,"
of the Stanley Electric Manufacturing Company, is
being distributed. Besides the well-known type of
S. K. C. slide switches, carbon-break switches, etc.,
many specialties are included, among which are
a combined oil switch and circuit-breaker for great
high voltage and a line of knife
capacities at
switches, the blades of which are made up of units,
providing a range in capacity from 50 to 3,000 amperes, single or double-throw, with or without fuses
and with or without quick-break. Copies of the
bulletin, which contains 32 pages, may be obtained
from Ray D. Lillibridge. 170 Broadway. New York.

31

against the Stanley Electric Manufacturing Company
in a suit for infringement of a patent on transformers has been denied by Judge Colt in an opinion
handed down in Boston on July 1st, in the United
States Circuit Court, District of Massachusetts.

TRADE NEWS.
The Standard Vitrified Conduit Company of New
York city has been incorporated with a capital stock
of $100,000.
Directors of the company are R. W.
Lvle,

B.

Barnard and W. H. Barnard of

S.

New

York.

MISCELLANEOUS.
A. Edison was granted two patents on
July 1st, one for apparatus to be used in making
briquettes out of pulverized material and the other
for a reproducing device for phonographs.
is loaded on ships at Taconia, Wash., by
power. Sacks are placed on a revolving
which passes over 12 rollers. The belt is proWith this syspelled by a two-horsepower motor.
tem 2.500 tons of flour is loaded every 24 hours.
The motion for an injunction brought by the
Westinghouse Electric and Manufacturing Company

Flour

electric

belt

As the result of its purchase of the Citizens'
Light and Power Company, the Rochester (N. Y.)
Gas and Electric Company U.is a i.iOO-horsepower
vertical cross-compound engine, now nearly completed at the Mcintosh & Seymour shops in Auburn, N. Y,, which it wishes to dispose of.
R. G. Wilson, an electrical engineer of many years'
experience, has recently organized the Scientific
Exchange in Chicago to provide an introduction between the^ buyer and seller of the best scientific

The exchange proposes to maintain filed
records of engineers, dratt,smen and speciahsis in ah
scientific branches, these records to lie open to th,;
inspection of employers.
service.

Sealed proposals will be received at the office
the supervising architect of the Treasury Department, Washington, D. C, until two p. m. on
August 6th, and then opened, for the installation
of a conduit and electric-wiring system for the
Postoffice Building at Freeport, 111., in accordance
with the drawings and specification, copies of which
may be obtained at that ofifice or at the office of
the superintendent of construction at Freeport, 111.
of

Among

recent orders of the Crocker-Wheeler
of Ampere, N. J., manufacturer of directmachinery, are the following: Standard
Steel Works, B'urnham, Pa., two 200-kilowatt gen-

Company
current

erators; Buda Foundry and Manufacturing Company, Harvey, 111., 240-kilowatt generator Woodward
& Lothrop, Washington, D. C, one 200-kilowatt,
two ISO-kilowatt and one 7S-kilowatt generator
;

BUSINESS.

Thomas

catalogue, which will be mailed promptly upon application.

William C. Banks, the well-known electrician
the Gordon Battery Company, New York, was
in
Chicago this week. Mr. Banks is making a
combined business and pleasure trip through the
West, and states that the battery business was never
as good as at present.
of

In the distribution of a catalogue it is manifestly
impossible to reach everyone in the trade. The
Electric Appliance Company of Chicago will be glad
to have the name and address of those interested
in wattmeters
who have failed to receive a copy
of its new Gutmann alternating-current wattmeter

Minot Light and Telephone Company, Minot N.

D.,

90-kilowatt generator; Armour & Co., East St.
Louis, III, four 50-horsepower motors and one 75-

horsepower

motor; Green Engine and Machine
Company, Harrison, N. J., four 35-horsepower motors; Descubridora Mining and Smelting Company,

Mexico, four 20-horsepower motors; Moline MalIron Company, St. Charles, 111., 90-kilowatt
generator and n motors, aggregating 125 horseleable

power; Fretz Umbrella Works Philadelphia, Pa.,
80 motors in small sizes; Lake Shore and Michigan
Southern shops, Collinwood, Ohio, 11 motors, aggregating 200

horsepower.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued ('United States Patent O^ceJ July
Electric Instrument for Cautery.
703.369.
B. Batcheller, Chicago. Ill, assignor to

Hunter.

G.
filed

March

Des
8,

Moines,

Walter
George

Application

Iowa.

1902.

Door-operating Device. Peter J. Beisel,
Allentown. Pa., assignor of one-half to Harry
Application filed NoF. Smith, Allentown, Pa.

70Ti.;^72.

4,

Mechanism

Road

for

Daniel

Vehicles.

Application

filed

Propulsion

Electric

of

Bergin, Chicago,

S.

September

111.

Application

1

901.

filed

Making

Electric Accumulator
Philadelphia, Pa.

i,

contents

boiler at
different levels thereof, and means are operated by the
expansion of the tube to actuate an electric signal.

1S99.

The

process consists in first forming a series of elementary parts with a large number of tbin lead walls, and
then placing the parts in a mold and clamping their outer
edges tightly, in then passing a cooling medium through
the central or interior portions of the elementary parts,
in then forcing molten lead into the mold so as to cast it

Trolley.

Mass.

George

Application

filed

H. Russell,
January 27,

1902.
A trolley-wheel support combines the harp, plates slidably held therein, an asle journaled in the plates and
having a wheel held thereon, and means carried by the
plates for locking them to the harp.

Storage Battery. Malcon O. Smith. Depew, N. Y., assignor of one-half to Thomas J.
Coster. Depew, N. Y. Application filed July
13,

for storage batteries is composed of a metallic plate forming a tray with outwardly sloping sides
and ends, deepest in the center along a central longitudinal line. The plate is provided upon its upper and lower
sides with electrodes of opposing polarity, in conductive
connection with the plate by means of a retaining grid of
vertically disposed thin lamicu;, formed from the body of
the plate on opposite sides of its central core to which the

Feb-

the basket whereby cane-juice may be screened

tached to
and an electric current passed

conjointly through the
liquid and wire-cloth to precipitate solid matter preparatory to filtering.

Socket. Guy
Electric Incandescent-lamp
H. Proctor, Somerville, Mass., assignor to New
Manufacturing
Company,
Electric
England
Boston, Mass. Application filed February 28,

703.467.

1902.
insulating cap-lining for the cap of incandeacenlis formed to follow the concavity of the cap.
with retaining catches adapted to fit a bead in the cap.
and with depending holding-ears having their thickened
extensions perforated to receive the holding-screws which
connect the cap, shell and base.

NO. 703,691,

for Administering Prescribed Rethe Starting Movements of Handoperated Controllers. William E. Quimby, New

Brake
703.468.
sistance to

Application

filed
13,

December

7,

1901.
shaft

LOG REGISTER.

Electric

New

June

6,

1901.

In the switch are combined a contact knife, a standard
upon which the knife is pivotally mounted upon a bolt

passing through the standard, an inwardly extending flange
upon the head of the bolt, and a spring located in the recess formed by the flange and adapted to hold the knife
yieldingly to its standard.

Water

Chauncey

Clark, Philadelphia, Pa., assignor of one-half to James G.
Carson, Philadelphia, Pa. Application filed Jan-

703,541.

Purifier.

C.

uary 22, 1901.
Parts of the purifier are a closed receptacle, a vertical
cylindrical insulated inlet chamber partly within and
partly without the receptacle, a series of perforated disk
electrodes arranged across and within the chamber, insulated and lifjuid-retaining stuffing boxes for the inlet
chamber, and means iheretbrdugh for positive and negative electnc connection to alternate electrodes.

mechanism

the
with a

— ELECTRIC

Switch. Andrew P. Anderson,
York, N. Y., assignor of one-half to John
Dahlgren, New York, N. Y. Application filed

703,515.

An

lamp sockets

Y.

703,589-

Trolley

for

Electric

Cars.

Charles

J.

Johnson and Charles W. Benedict, St. Louis,
Mo. Application filed September 23, 1901.
A stop mounted on a support is adapted to receive the
impingement of a detent, and a rope is connected at one
end to the swinging member and loosely positioned on

Electroplating
Apparatus. Theodore
F.
Taylor, Camden, N. J. Application filed June

703,623.

1901.
The apparatus comprises a tank, an axle suitably supported over the tank, a receptacle on the axle, the receptacle having openings in its ends, wire rings on the
interior surface of the receptacle, the rings being electrically connected with the negative pole of a generator,
an anode secured within the receptacle, and a binding post
secured to the axle, electrically connected with the anode
through the axle.

September

13,

1899.

Connection
for
Batteries.
Elmer
A.
Sperry, Cleveland, Ohio, assignor to the National
Battery Company. Original
application
filed

Combined with means for supplying cane-juice are a
sieve for separating the coarser solid matter from the
Juice, a wire cloth basket, and electric-circuit wires at-

reads; In electric surting
combination of the controller-operating

HadNo-

190T.
Electromechanical means are controlled by the stitch
intervals for actuating the indenting tool to indent the
4,

703,674.

administrator of Allison, deApplication filed January 29, 1896.

N.

vember

metallic case for a battery forms part of an electric
circuit, and active material forming the negative electrode
is applied directly to the wall of the case.
An electrolyte
within the case, in combination with an electrode or electrodes is introduced into such case and made integral
therewith at a plurality of points on the perimeter of the
electrode or electrodes for affording better electrical distribution as between the electrode and the case.

A. Dorrestein,

Renewed December

Stitch-separating Machine. John B.
Brockton, Mass. Application filed

A

Apparatus for the Manufacture of Sugar.
James A. Morrell, Lansdale, Pa., assignor of
two-thirds to Henry C. Stuart, Denver, Colo.,
and Samuel B. Allison, New Orleans, La.; C.

One claim

place.

703.575-

filed

703,439.

1900.

April

703.673-

movement.

York,

filed

Electric
Battery and
Mounting Same.
Elmer A. Sperry, Cleveland. Ohio, assignor to
the
National
Battery
Company. Application

laminae remain united.

An electric alarm and normally broken circuit therefor
are connected with a contact-spring and with the clock

ceased.

Application

26,

1901.

An element

H. Kevorfiled

Mass.

stitch intervals.

Overhead

703,476.

around the segments under press'.:re. and in finally transforming the surfaces of the thin walls of the segments
into peroside of lead.

Electric Alarm Clock. Zareh
703,425.
Application
kian, Philadelphia, Pa.
ruary 12, 1901.

Boston,

1902.

The guards rest on the rail flanges, and extend above
the rail and means are provided for holding the guards in

away,

An expansible tube through which the boiler
can flow has a number of connections with the

703,490.

M. Hunter,
August

Elliott,
3,

the lever.

1901.

28,

consists of positive and negative line
condnctors, a motor and a folding or jointed trolley pole
having insulated contact sections, one being electrically
connected with one and the other wiib the other terminal
of the motor, and means for bringing the sections into
sliding contact with the line conductors respectively.

The mechanism

Process of
703.420.
Rudolph
Plates.

igo2,

Electric Low-water Alarm. Ebenezer W.
Rider, Detroit, Mich. Application filed July 24,

Pittsfield,

1901.

electric alarm circuit is used to actuate mechanism
for operating a rod to release a spring-opening door.

An

703.374.

i,

piston traversing the cylinder and
connections between the operating shaft and the piston,
whereby the starting movements of the controller are opposed by atmospheric pressure acting upon the piston.
cylinder, a

703,472.

of two pieces of a wire conductor extend into
a chamber and a trigger pivoted to the handle extends
into the chamber for pressing one of the ends of the wire
into contact with the end of the other wire.

The ends

vember

vacuum

703.563.

Guard

for

Third-rail

Systems.

Sterling

September 13, 1899- Divided and this application filed November 6, 1899.
The case of the battery has its walls formed of thin conducting material and an electrolyte is placed within the
case, the case being provided with an extension projecting
above the electrolyte. The extension is thicker than the
walls of the case and is provided with a terminal having a
broad contacting surface, and an insulating support for the
walls of the case.

703.691.

Electric

Log

Register.

strong, San Francisco,
September 15, 1900.

The

Cal.

William

B.

Application

Armfiled

comprises a primary source of electrical energy and a secondary source connected therewith,
electrical circuits connected with the sources, one of
which is provided with an indicator and the other with a
log and a register, and electrically controlled means for
automatically passing a current from either source through
the second-mentioned circuit. (See cut.)
electrical log

Manufacture of Carbons for Arc Lamps.
Conrad R. Boehm, Charlottenburg, Berlin, Germany. Application filed April 12, 1902.

703.692.

The process consists in incorporating with the carbon
besides other metallic salts an addition of magnesium
fluoride not less in proportion to the salts than is defined
by equal or equivalent molecular weights.
Trolley Wheel. William F. Hall, Boston,
Application filed April 29, 1902.
A central sleeve or hub of the wheel has at its end an

703.700.

Mass.

annular groove, and a fastening device consisting of a divided ring or key inserted within the annular groove an
bearing against the outer face of the adjacent side disk.

WESTERN ELECTRICIAN
Trolley Wheel. William F. Hall, Boston,
Mass. Application filed April 30, 1902.
The sectional hub is composed of a series of concavo-

703701.

convex keys provided at their opposite ends with outwardly extending flanges adapted to overlap and bear
against the side disks to hold the latter in place against
the central portion.

Harry

Telegraphy.

Wireless

703,712.

Shoemaker,

Philadelphia, Pa., assignor to Marie V. Gehring,
Philadelphia, Pa. Application filed February 12,
1901.

The system comprises
The

a transmitting

apparatus and

re-

receiving apparatus consists of
air and ground plates, a wave -responsive device connected therewith, a choking relay in circuit with the waveresponsive device, another relay having two windings and
circuit-controlled by the choking relay, a condenser circuit
connected with one of tue windings of the relay, a permanent magnet connected with the cores of the relay, an
independent circuit operated by the relay and a sounder
io the circuit.
ceiving apparatus.

703,717.

Electric Lamp
Brown, Philadelphia,

Incandescent

ine E. Randall, administratrix of

son Randall, deceased.
ary 5, 1901.
The apparatus comprises

July

James Denni-

Application

filed

Febru-

terminals of the conductors.

Manufacture of Braided Cords or Cables
Lightmg or Like Purposes. Carl
Dusseldorf, Germany. Application

Electric

Schiirmann,

December

filed

1900.

24,

The method

of covering a number of conductors and a
central core for <= leclric-light cords consists in braiding a
system of covering threads around each conductor and the
central core, and simultaneously interlooping the threads
of the several systems.

and

Socket.
Pa. Appli-

Jesse C. M.
cation filed February 28,
a

flat

Y.,

N.

Y.

Application

m

702»779-

;

NO. 703,909.

Electric- railway

Edward

Bond.

Rail

P.

Frederick, St. Louis, Mo., assignor of one-half
Applito James D. Houseman, St. Louis, Mo.
cation filed March 20, 1902.
conductor,
and
The bond consists of a
chambered
terminal couplings having pockets in the wall thereof
adapted to receive a filling introduced to fill the cham.

bers of the couplings.

— AUTOMATIC FIRE ALARM.

Telegraphy. Harry Shoemaker,
Philadelphia, Pa., assignor to Marie V.- Gehring,
Philadelphia, Pa. Application filed February i,
1901.

Tue

receiving apparatus of the system consists of air and
ground plates, a coherer connected therewith, decohering
means surrounding the coherer, a circuit connected with
the decohering means, a sounder having two windings, another circuit operated before the decohering circuit is
made to energize both windings, and a condenser circuit
energized when the last-mentioned circuit is made and
adapted to discharge when the decohering circuit is made,
to energize one winding of the sounder.

703,854.

Electric

Alarm

and William

S.

Clock.

Ingraham,

signors to the E.
Conn. Application

William E. Throop
Bristol,

Conn.,

Ingraham Company,
filed

February

25,

asBristol,
1902.

An electric circuit, of which the clock frame constiiuies
a part, controls a pair of electromagnets, and a switch is
connected to a bolt for establishing a circuit through the
clock frame when the rider o£ a resilient arm enters a
notch of the cam disk and engages the arbor of the clock.
Electrometallurgical
Treatment of Zinc
and Especially Blende. Constantin J.
Ores,
Tossizza, Paris, France. Application filed August 6, 1901.
For the elecirolysis of ihe sulphate and other salts of
zinc, the process described is one whereby a practical
reduction of the voltage below two and three-tenths volts

703,857.

Trolley Fork. Ernest L. Gentis, Newport,
Application filed February 2i,- 1902.
Circular ends are provided upon the members or prongs

703,782.

News, Va.

of the fork, the ends being provided with circular openwhich support the ends of the trolley-wheel axle.
Springs are so arranged as normally to center the wheel
and also act as a conductor for the electric current.
ings,

Application

Mason K. Fred,
filed March 22,

The system comprises two line-wires arranged in a circuit including a source of electrical energy and alarm,
loops formed on such line-wires, links carried by the loops
and normally held from electrical contact, the links hav-

Electric Motor Power-transmitting Device.
S. Miller and Gustave C. Marx, ElizaJ., assignors to the Diehl Manufactur-

Application

filed

November

30,

Combined with a sewing or other machine to be driven
are an electric motor the shaft of which is separate from
the machine and which motor shaft is provided with a
brake wheel, a brake to engage the wheel and which is
mounted on the motor frame, and a switch, to make and
break the electric circuit, connected with the brake so
that when the circuit is broken the brake will be applied
to the brake-wheel, and when the circuit is closed tlie
brake will be removed from the wheel.

Wireless

703,842.

Combined with a number of iustrumenis of a cabletesting set are a series of different circuits leading to and
from the instruments and adapted to be connected up in
diflierent ways with the instruments for making various
tests, and contacts arranged in pairs in the circuits.
A
switch comprising a rotary shaft carries a plurality of contact arms arranged to bridge the circuits between the difsuch manner that when the
ferent pairs of contacts
switch is in one position all the proper connections will
be made with the instruments through some of the contacts for one test and when in another position all the
proper connections will be made with the instruments
through other contacts for another test. (See cut.)

Texas.

ing Company.

filed

Cable-testing Apparatus. Henry W. Fisher,
Pittsburg, Pa. Application filed July 15. 1901.

Bandera,
1902.

1901.

the motor comprise one or more
a sparking coil located in the hollow sec-

703.777-

Automatic Fire Alarm.

703,909.

Herbert

February 25, 1901.
The igniting devices for
battery cells and
tion of the frame.

Induction Motors.
Application filed

beth, N.

George E. De Long, New
assignor to the Industrial Machine

Phcenix,

111.

fuses connected with the terminals of the switchboard, and pivoted independent fuses
and a handle carrying the same to bring them in line with
and over the first-mentioned fuses,

703,942.

Motor Vehicle.

Company,

for

October 21, 1901.
The device comprises

the plate spring carried by the pole, and having the bracing roller at its Upper end engaging the head, and preventing lateral displacement thereof, and stops for
limiting the swing of the head in both directions.

Electrical

York, N.

Device

John H. Diggle, LaSalle,

Trolley Pole. John D. Hickman, AnderInd. Application filed October 11, 1901.
Combined with a trolley pole are a head pivoted thereto,

one of tne electrodes passes. A tubular condenser for the
plug comprises two metallic tubes one of which is in immediate metallic union with the body of the plug while the
other is contained within the first and is in direct connection with the wire or conductor terminating in the other
electrodes of the device.
703,769.

Protecting

703,902.

703,921.
son,

Sparking Device. Alfred C.
Brown, London, England. Application filed December 21, 1901.
The sparking plug has a metallic body through which

703,759.

Applica-

filed October 18, 1900.
separator for use in connection with secondary-battery
grid plates is described. It comprises a frame, a series of
cross-bars secured to the frame and a series of supporting
bars at the back of and embedded in the cross-bars, each
of the cross-bars forming, with the grates of the grid, a
series of pockets.

tion

ing uninsulated portions adapted to make contact and
close the circuit by gravity when subjected to an abnormal
increase in temperature. (See cut.)

1902.
ring-shaped base of insulating material, a series of independent spring fingers supported at their base upon and insulated from each other
by the upper face ot the insulating base and projecting
upward therefrom to form in series a tubular socket to
receive the lamp neck and suitable terminals.

The socket comprises

1902

A

a cabinet open at the bottom
and having a top closure provided with an opening, a
number of electrolieatiug helices arranged around the
cabinet concentrically and insulated one from another, the
several conductors having each one terminal connected to
a wire adapted for connection with an electric line-wire,
and switches for closing the other line wire with the other

703,837for

Horace Harding, Philadelphia, Pa.

J.

12,

is obtained by the aid of sulfurous acid as a depolarizer.
The process is divided into two pans to avoid the decomposition of the sulfurous acid and consists as to one part
in the electrolysis of the zinc salt with corresponding solu-

Borie,

J.

Capping Machine. Louis
San Francisco, Cal. Application filed

Electromagnetic

703.95-2-

October 8, 1901.
The machine comprises

a stationary head supporting a
die, and a movable head carrying a similar jaw or
Electromagnetic means are provided for adjusting
one jaw relatively to the other to vary the degree of prissure exerted on the piece of work introduced between the

jaw or
die.

jaws.

Self-winding Electric Clock. Charles M.
Crook, Bristol, Conn., assignor to the National
Self Winding Clock Company, Elgin, 111. Ap-

703.953-

March 9, 1901.
invention comprises an electromagnet and the cirwhich it is energized, a striking train and its motor
and winding device and mechanism by which the electromagnet operates the winding device,

plication filed

The

cuit in

703,957.
ing.

Semaphore Indicator for Electric SignalHarry Gulliver, South Yarra, near Mel-

bourne, Victoria, Australia, assignor of one-half
to Henry Greer Robinson. Melbourne, Victoria,
Australia. Application filed April 23, 1902.
A semaphore indicator for electric signaling on railways,
tramways, and the like is described. It consists of an
electromagnet, an oscillating horseshoe magnetic armature, a rocking bar carrying the armature, an upwardly
extending lever arm on the rocking bar, a rod or spindle
having a crank arm thereon, a semaphore carried thereby,
and a link connecting the crank arm on the rod or spindle
with the lever arm.

tion of copper anodes and formation of copper salt, and as
to the second part in the electrolytic reconstitution of the
copper anodes by decomposition of the so-formed copper
salt in a solution prelimiDai;ily charged with sulfurous
acid.

Electrolytic

703,861.

Cell

August A. Vogelsang,

and

Electrode Therefor.
Dresden, Germany, as-

signor to William Lewin, Nottingham, England.
Application filed March 5, 1901.
la the electrode are combined a series of supporting
bars, electrode strips covering the sides thereof, and conducting strips integral with such electrode strips and
passing through the electrode between the bars.

Active Material for Storage Batteries and
Process of Making Same. Walter E. Winship,
Cal.
Application filed March 14,

703,875.

San Francisco,
NO. 703,777.

— CABLE-TESTING APPARATUS.

1901.

Apparatus for Preventing Trolley Wheels
from Leaving the Feed Wire. George W. Hammond, Philadelphia, Pa., assignor of one-half to
Samuel S. Wiener, Philadelphia, Pa. Applica-

703,786.

tion

filed

March

1902.

3,

The invention

consists of projecting
the purpose indicated in the title.

703,791.

New
1

Incandescent
York, N. Y.

Lamp.

arms which serve

Herman

Application

filed

J.

Jager,

August

13,

901.

A

lamp comprises

tubular glass vacuum
chamber and a thick half-globular translucent top joined
thereto by the fusion of the glass and integral therewith.

703,810.

telephone

Telegraphically

Joseph N. Newsom,
filed

March

it, 1901.

The system comprises

a

Operated
St.

Signal System.
Louis, Mo. Application

Renewed May

28,

1902.

a main wire, a key, a relay and a
the train-dispatcher's office and

circuit-sounder at
also at a signal station, a semaphore-controlled repeatback mechanism and a relay in series at the signal station,
a local magnet on the station relay circuit, a doublepointedcontact on the local-magnet armature, actuating
mschanisin for a semaphore, a semaphore, and electrical
connections for the semaphore by which the local-magnet
armature controls the semaphore.
local

Bath Apparatus. James D. RanMemphis, Tenn., assignor of one-half to
Jo.seph W. Buchanan, Memphis, Tenn.
Joseph-

703,826.

Eleclric_

dall,
'

;

The process of forming an active material for storage
batteries consists of suitably binding a mass of lead salt
will retain its conformation after immersion, and
reducing it by electrolysis to spongy lead in an electrolyte
which is a solvent for the iead salt, and from which solution lead trees essentially parallel to each other are
plated out within the mass.
which

Socket Cover and Globe Holder.
703,880.
F. Wride. Brooklyn, N. Y., assignor of
half to Oliver R. Bonner, Brooklyn. N. Y.
plication filed September 20, igoi.

John
one-

Ap-

An electric-light fixture is described which comprises a
cap adapted to serve as a support and provided with a
screw, a socket cover provided with a bayonet slot for
engaging the screw and other parts.

London,
5,

Telegraphy. Sidney G. Brown,
England. Application filed November

Electric

703,892.

1900.

In the system combined with the line or cable are a
number of transmitting instruments, a corresponding number of batteries adapted to be worked in series by the
transmitting instrument, a corresponding number of recording instruments actuated by the combined effect of
positive and negative impulses simultaneously transmitted
by the transmitting instruments and adapted simultaneously to register signals on one or other side of their
zero lines in accordance with the polarity or direction of
the currents having (heir respective transmitting in-

struments.

703,895.

Plate for Secondary Batteries.
F. Clark, Philadelphia, Pa., assignor to

Separator

Absolam

NO, 12,007.

703,970.

— SUPERVISORY

SIGNAL FOR TELEPHONE
SWITCHBOARDS.

Heating Apparatus. John R.
Middlesex County, England. Applica-

Electrical

Quain,

tion filed March 10, 1902.
In the apparatus are combined a vessel provided with
an inlet and an outlet, substantially parallel diaphragms
mounted in the vessel, a block provided with vertical perforations between the diaphragms, heating tubes passing
through the perforations in the block, and means for heating the tubes by a current of electricity.

Reissue.

Supervisory Signal for Telephone SwitchCharles F. Scribner, Chicago, 111., asboards.
signor to the Western Electric Company, Chicago, 111. Application filed February 25, 1901.
Original No. 638,426, dated December 5, 1899.
Combined with united telephone lines each provided at
its station with means for determining the flow of current

12,007.

the use of the telephone, a bridge of the
united lines and a supervisory signal and a source of current included therein, are a relay with two windings, one
included in the line to each station between the station
and the bridge, the switch contacts of the relay being
in the line in

adapted to break the circuit of the lines between the
bridge and the calling station when the magnet is inert;
whereby the supervisory signal is rendered responsive to
current in both telephone lines.

(See cut.)
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Heat and Power

at the University
of Chicago.

combined heating, lighting and power plant has

recently been installed at the University of Chicago

which, on account of the several peculiar conditions
that had to be considered in its construction, posThe plant
sesses features of considerable interest.
supplies all of the iniiversity buildings on the campus,
some 25 in number, through a series of tunnels
branching from the power house and aggregating
over a mile in length. The buildings are located
on eight city blocks, just north of Fifty-ninth Street,
and the main campus lies between Fifty-ninth and
Fifty-seventh Streets and Ellis and Lexington AvThe power house is located at the west end
of the grounds, near the corner of Ellis Avenue
and Fifty-seventh Street. The farthest building
enues.

FIG.

I.

and provided with two hoisting drums.
In order that the crane may pass from one room to
another the brick partition walls, are only carried
up to the level of the crane tracks and above swinging doors are provided, which are raised when the
crane is run through.

Engine Room.
The engine-room equipment comprises three direct-connected generating units of 60, 250 and 350
kilowatts' capacity, a compensator and the station
switchboard.
general view of this equipment is
shown in Fig. I. The smallest generator, seen in
the foreground, is driven by a single-cylinder Ideal
engine at 27s revolutions a minute. Each of the
other generators is connected between the cylinders
of a double-cylinder simple engine, built by the Ball

A

Engine Company of Erie,

Pa.,

and so arranged that

— ENGINES,

supply a three-wire lighting service and a
two-wire power service. A 20-kilowatt compensator,
consisting of two 125-volt motors, is installed for
balancing the load on the three-wire circuits, and
provision is made for the installation of another
compensator of 100 kilowatts' capacity. Provision is
also made for the addition of a 450-kilowatt generator in the engine room, and this unit, which
will be installed shortly, will bring the generating
capacity up to over i.ioo kilowatts.
tiple to

Switchboard and Electric Distribution.

house, illustrated in Fig. 2, is a long,
Its length at present
single-story, brick building.
is 297 feet, but a i22-foot extension is being added
The buildto provide for additional boiler capacity.
ing is 43 feet wide and about 30 feet high from the
boiler-room floor to the bottom of the roof trusses.
It is divided by three transverse brick walls into
a machine shop at the south end, which is 50 feet
long, an engine room, 75 feet long, the boiler room,
254 feet in length, and at the extreme north end a
coal-storage room, 40 feet in length. Running the
entire length of the building
electric crane

and over

all

the

rooms

(Fig. 4) of 21 tons' lifting

The switchboard
Fig.
class,

of

the

station

is

illustrated

in

This board has been made a model of its
all the engineering details having been very

3.

carefully

of blue

and accurately

laid

Vermont marble, two

out.

The

inches

in

panels are
thickness,

on faces and edges and supported in
angle-steel framework upon ornamental pedestals.
The panel at the left end when facing the board

polished

the feeder panel for lighting. It is equipped
with 12 three-pole, single-break switches, which
connect from the upper bus-bars on the back of
At the extreme
the board to the various feeders.
is

right-hand end of the board is another feeder panel,
used for power, and equipped with 12 three-pole,
single-break switches, connected to the lower busbars.

Adjoining the lighting and feeder panels are the
panels, containing voltmeters, voltmeter
switches and indicating wattmeters. The remaining
panels are the two generator panels and the compensator panel. The former are equipped with two
three-pole switches for
each generator, making
totalizing

switches
for the four generators.
These
switches are so arranged that either generator may
be thrown on the power or light buses, or on both.
At the lower end of each of the generator panels
are Western Electric single-pole laminated-type automatic circuit-breakers, one for each generator. At
eight

the upper end of the panels are the ammeters and

GEN ERATORS and SWITCHBOARD.

cylinder can be disconnected and repaired
without shutting down the generator. The generators are 250-voIt machines and operate in muleither

The power

Shaw

No. 3

capacity

buildings.

a

1902.

LIGHT, HEAT AND POWER AT THK UNIVERSITY OF CHICAGO.

connected with the power plant is the new school
of education now being erected, which is supplied
through a tunnel over 3,000 feet long. Low-pressure steam is furnished by the power plant to heat
the buildings and the water used for bathing purposes, and high-pressure steam is used in the various
cooking departments. Electric current is used for
lighting the buildings and grounds and for operating
motors driving elevators, ventilating fans and experimental machinery. Compressed air is also provided for automatic heat regulation and experimental
work, and high-pressure water is distributed for
fire protection and for house service in the various

is

19,

rheostat controllers. All the instruments are of the
Weston illuminated-dial type and are set flush with
the front of the board.

Upon

a panel adjoining the generator

panels

is

compensator panel, equipped for two compensators, the equipment comprising a multiple-type
Cutler-Hammer starting box for the large compensator and an ordinary starting box for the small
one.
This panel also contains the equalizer and
neutral switches and a special automatic release
switch, which protects the compensators by autothe

matically

short-circuiting

the

series

coils

in

case

should at any time overpower the
shunt field, as might be the case were the system
at any time thrown considerably out of balance.
The fuse panels are on the back of the board and
arranged in banks gradually projecting beyond each
other, so that the upper bank projects the most.
This prevents molten metal falling onto any of the
lower fuses in case of fuses blowing, besides considerably facilitating
the operation of replacing
fuses.
Open-link fuses are used. The bus-bars are
of the laminated type, and are supported independently of the marble or framework directly from the
floor.
The uppeir bus-bars are used solely for
power and the lower bus-bars for lighting.
the series field

The

lighting service of the plant

supplies

14,000

WESTERN ELECTRICIAN
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incandescent lamps used
tlie buildings and 23 2.5ampere. 240-volt enclosed-arc lamps for ligliting the
campus. Seven arc lamps are also installed in the
power house. The power circuits at present supply
about 500 horsepower in motors in various buildings.
These motors are used for different purposes, such
i6-candlcpower,

iis-volt

for interior illumination of

driving ventilating fans and operating electric
in the basements of some of the buildings
to raise the drainage water from sumps to the level
Motors are also used to drive
of the sewer system.
printing machinery in the Press Building, to operate electric elevators in that building and the
dormitories for women, to drive experimental maas

pumps

Fig.

2.

with a range from one-eighth to four-inch pipe, is
operated by a 3%-horsepower motor and a larger
liiachine, taking four to 12-incli pipe, is driven by
a 4%-horsepower motor.
One of the assistants at
the plant has ingeniously reconstructed a small direct-current motor and made it into an alternatingcurrent generator for testing purposes. The alternator is driven by the 4%-horsepower motor used
to run the emery wheel and drill press, and is excited
from the direct-current mains. A general view of
the machine shop is shown in Fig. 4. In the fore-

ground of the picture are shown two

electric-fan

Power House, Showing Extension.
Fig.
LIGHT, HEAT AND POWfiR AT THE UNIVERSITY OF CHICAGO.

chinery and fans for a blast furnace in the physics
laboratories and also to operate some exhaust fans.
An interesting use of electric current is also made in
the Zoology Building, where 12 electric heaters are
employed to maintain even temperatures in the incubators. These heaters are of the Leitz type and
take from two to four amperes of current. They
are placed beneath the incubators and are regulated

by an ingenious method of thermostatic control.

Machine Shop.

A

July 19, 1902

very complete machine shop for the making of

and alterations to the power-house equipment is located at the south end of the building.
The tools are all motor driven and are equipped
with Cutler-Hammer starting boxes. A 2%-horsepower motor, mounted on the wall, drives a machine lathe and in the center of the room is a 4%horsepower motor that drives an emery wheel, a
grindstone and a drill press. A pipe-fitting machine.
repairs

on hand trucks that will be mentioned later
connection with the tunnels.

hot to improve combustion and thus obtain the greatest amount of heat and minimum amount of smoke.
This last provision is so well arranged for that

no smoke

is discharged from the stack.
of this air supply and the economizer
for heating the feed water are original features
which have been especially adapted to the needs of

practically

The heating

The products

of combustion are carried
through a tunnel extending the
entire length of the boiler settings and under their
In this tunnel is installed the economizer,
rear end.
consisting of 15,000 linear feet of two-inch wroughtthis plant.

from the

3.

boilers

Light and

Power Switchboard.

From

outfits

iron

in

another tunnel immediately

horizontal tubular boilers comprise the pres-

ent boiler equipment

and an addiUonal installation
Each boiler is 72
diameter and 16 feet long and has a ca-

of 10 boilers

inches in
pacity of

is

now being made.

125 horsepower, thus making a boiler
equipment of 2,500 horsepower. They are set in
batteries of two each and are suspended in a simple
manner, so that a shell may be easily withdrawn
at any time, by means of the overhead crane, for
purposes of cleaning, inspection or repair. A view

of the present boiler plant

is

given

feet

6,000

Boiler Equipment.

Ten

pipe.

in

Fig.

5.

It

shows the 10 existing boilers, the mechanical and
induced-draft fan equipment and a portion of the
foundations for the new boilers.
Jones underfeed stokers are used to feed the coal
into the fireboxes, and the air supply is furnished

of

combustion

these

six-inch

pipes
in

pipe,

the

gases

pass

into

front a^nd containing

in

which the

air

for

heated to about 300 degrees before
it is delivered to the fires.
The gases are then drawn
into the stack by an American induced-draft fan
directly connected to a steam engine.
A forceddraft apparatus, consisting of an American blower
fan driven by a 50-horsepower electric motor, is

used

to

is

force

also

the

air

of

and into the

hot-air pipes

provided

for

combustion through the
Natural draft is

boilers.

by means of a

separate tunnel

which can be connected directly between the stack
and boilers. In regular operation the products of
combustion are reduced to 250 to 275 degrees before
they are delivered to the stack, and the amount of
heat represented between this temperature and that
of the gases leaving the boilers, about 550 degrees,
is absorbed by the water and the air for combustion
to be delivered again to the boilers.

The

stack of the

power house, shown

in

Fig.

2,

has a capacity to take care of the full equipment
It is octagonal in shape and 150 feet
of boilers.
It is
high, with an internal diameter of nine feet.
built with a concrete base on 100 piles driven 40
feet into the ground on hard pan.
The boiler-plant equipment includes a continuousreading econometer and other testing instruments
used in determining analyses of the products of

combustion and of the coal used. It is the intention
soon to carry on complete and thorough tests with
a great variety of coals to determine which is the
best suited for use in the boilers.
To aid in this
work daily records are kept of the performance

the boilers.
In the engine room is located an air pump which
maintains an air pressure of 80 pounds per square

of

inch in a central reservoir. Receiver lines are run
to the different buildings for use in experimental
work and in the thermostatic heat regulation. Comair is also used to clean the boiler and
economizer tubes and for lubricating all the ma-

pressed

chinery.

Tunnels.
All the heating mains, electric conductors and air
pipes necessary to connect the buildings are carried

FIG, 4.

LIGHF, HEAT AND

POWER AT THE UNIVERSITY OF CHICAGO -—MACHINE SHOP.

from the power house in two tunnels, one leading
from the engine room and the other from the new
boiler room.
Branches are carried to the various
liuildings as is needed.
These tunnels vary in width
from 10 to si.x feet and in depth from si.x to four
feet.
It was necessary to build them comparatively
shallow and just below the surface, as the permanent water line is only &h feet below the average
level of the campus.
The tunnels are built with
concrete bottoms, brick walls and I-beam and brickarch tops, covered with cinders. Steam for heating
purposes is carried from the power house in seven

WESTERN ELECTRICIAN
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12-inch mains, and three eighi-inch mains carry
high-pressure steam. Two eighl-inch pipes are used
for the heating returns and two two-inch pipes
carry the air supply. The electric conductors consist of paper-insulated cables, encased in lead, and
are carried in ducts in the bottom of the tunnel
and covered with wooden planking.
The construction of the tunnels has an experimental feature, in that the steam mains are not
covered with heat-insulating materials. The tunnels
have been made so as to insulate against the escape
of the heat as much as possible, and it is estimated
that by this means the extra cost of fuel necessary
to supply the increased radiation will be less than

on the considerable investment that
interest
would be entailed to cover the pipes. As there
would be poor chance for vegetation to grow alwve
the

the tunnels, they have been built under the stone
walks and roadways and although the heat given

it

to melt a light fall

As

the

inside

was found sufficient last winter
of snow on the walks above.

of the

tunnels

are

of about

the

same temperature as the steam pipes, it was necessary
to devise some means of cooling them in order
to

make

This

repairs.

is

easily

accomplished

by

two outfits illustrated in the foreground of Fig.
4 and spoken of above. Each of the outfits consists
of a i'/4-horsepower electric motor mounted vertically above and on the same axis with a disk exhaust
the

fan.

cular

The

fan

is

of Electric
rapy.

Bv

supported on a truck over a

hole and about 200 feet of

electric

Space Teleg-

G. M.\RCONi.

Part

II.

Another successful system of tuning or syntonizing the apparatus was the outcome of a series of
experiments carried out with the discharge of condenser or Leyden-jar circuits. I tried by means of
associating with the radiating wire, or capacity, a
condenser circuit, whicli is known to be a persistent
oscillator, to set up the required number of oscillations in the radiator.
An arrangement consisting of
a circuit containing a condenser and a spark gap
constitutes a very persistent oscillator.
Professor
Lodge has shown us how, by placing it near anotlier
similar circuit, it is possible to demonstrate interesting
el^'ects of resonance by the experiment usually referred to as that of Lodge's syntonic jars.
But, as
Lodge points out, "a closed circuit such as this is
a feeble radiator

and a feeble absorber, so that

LIGHT, HEAT AND POWER AT TH E UNIVERSITY OF CHICAGO.

FIG. 5.

off is not great,

The Progress

35

— BOILER

it

is

ROOM.

not adapted for action at a distance." I very much
doubt if it would be possible to affect an ordinary
receiver even at a few hundred yards,
It is, however, interesting to notice how easy it is to cause
the energy contained in the circuit of this arrangement
to radiate into space.
It is sufficient to place near
one of its sides a straight metal rod or good electrical radiator, the only other condition necessary
for long-distance transmission being that the period
of oscillation of the wire or rod should be equal to
that of the nearly closed circuit.
Stronger effects

and unsatisfactory on a tuned receiver. The
syntonized transmitter is shown in Fig. i. The period of oscillation of the vertical conductor A can
be increased by introducing turns of wire, or decreased by diminishing their number, or by introducing a condenser in series with it. The condenser
in the primary circuit is constructed in such a manner
as to render it possible to vary its electrical capacity.
feeble

The receiving-station arrangements are shown in
Fig. 2.
Here we have a vertical conductor connected
to earth through the primary of a transformer, the
secondary circuit of which is joined to the coherer or
detector. In order to make the tuning more marked, I
place an adjustable condenser across the coherer in
Fig. 3. Now, in order to obtain best results, it is necessary that the free period of electrical oscillation of
the vertical-wire primary of transformer and earth
connection should be in electical resonance with the
second circuit of the transformer, which includes the
condenser. I stated that in order to make the tuning
more marked a condenser is placed across trie coherer.
This condenser increases the capacity of the
secondary resonating circuit of the transformer, and
in the case of a large series of comparatively feeble
but properly tuned electrical oscillations being received, the effect of the same is summed up until the
electromotive force at the terminals of the coherer
is sufficient to break down its insulation and cause
a signal to be recorded. In order that the two systems, transmitter and receiver, should be in tune it
is necessary (if we assume the resistance to be very
small or negligible) that the product of the capacity
and inductance in all four circuits should be equal.
It is easy to understand that if we have several
stations, each tuned to a different period of electrical
vibration, and of wdiich the corresponding inductance
and capacity at the transmitting station are known,
it will not be difficult to transmit to any one of them,
without danger of the message being picked up by
the other stations for which it is not intended.
But,
better than this, we can connect to the same vertical
sending wire, through connections of different inductance, several differently tuned transmitters, and
to the receiving vertical wire a number of corresponding receivers. Different messages can be sent by
each transmitter connected to the same radiating
wire simultaneously and received equally simultaneously by the vertical wire connected to differently
tuned receivers. This result, which I believe was
quite novel at the time, I showed to several friends
of mine, including Dr. J. A. Fleming, F. R. S., nearly
two years ago. Dr. Fleming made mention of the
results he had seen in a letter to the London Times,
dated October 4, 1900. I have further noticed that
the tuning can be further improved by the combinaIn this case, the
tion of the two systems described.
cylinders are connected to the secondary of the
transmitting transformer, and the receiver to a properly tuned induction coil, and all circuits must be
tuned to the same period as already described. This
arrangement is going to be further tested in longdistance experiments shortly to be undertaken be-

tween England and Canada.
The syntonic systems have not been applied generally to ships, as it has always been considered an
advantage that each ship should be able, especially
in case of distress, to call up any other ship or ships
which may happen to be at the time within the range
of its transmitter, but in the case of land stations
the syntonic method has been applied in several in-

cir-

cable

is

provided on a reel, so that connection may be made
The
svith an electric circuit at an arc-lamp post.
fans are placed over adjacent manholes in the tunnel
and one forces fresh air into the tunnel and the
other exhausts from the tunnel, so that a current
of cool air is maintained and the workmen are
enabled to make their repairs.

Conclusion.

The power plant was designed by A. D. Houghton
of New York city, and Goble Brothers of New
York have the contract for the installation. John

rnronoW

Wright, formerly chief engineer at the Northwestern
Elevated power house in Chicago, is chief engineer
of the plant. All the electrical machinery, including
motors, generators and 'switchboard, was furnished
and installed by the Western Electric Company of
Chicago. The boilers w'ere placed by the Titusville
Iron

Company

of

Titusville,

Radion, a

New

Pa.

Element.

Professor Marckwald of the University of Berlin
is said to have announced that he has discovered
a new element. The element is called radion. It is
active
and of extraordinary energy. Professor
Marckwald has separated it from radio-active bismuth, so-called polonium, found in uranium oj;e,
which consists, as Professor Marckwald discovered,
substantially of ordinary bismuth and the new metal
in the proportion of a thousand to one.
The new
metal can be separated by the electrolytic process.
The rays it emits are something like those of the
metal radium, but differ in being almost completely
absorbed by paper as well as by glass. Professor
Marckwald is said to have proved that a porcelain
tube heavily charged with electricity by rubbing, immediately lowers its charge when a morsel of this
metal weighing hardly a milligram is brought within
a distance of one decimeter.

Fig.

Fib.

I.

2.

Fie.

3.

ELECTRIC SPACE TELEGRAPHY.
of radiation are obtained if the radiating conductor
is partly bent round the circuit containing the condenser (so as to resemble the circuits of a trans-

former).

My

first trials with this system were not succes.sful.
consequence of the fact that I had not recognized
necessity
of attempting to tune to the same
the

in

period of electrical oscillations (or octaves) the two
electrical circuits of the transmitting arrangement
(these circuits being the circuit consisting of the condenser and primary of the transformer and the aerial
or radiating conductor and secondary of the transformer). Unless this condition is fulfilled, the different periods of the two conductors create oscillations of a different frequency and phase in each circuit, with the result that the effects obtained are

stances where necessity demanded it. Thus, at the
testing stations which maintain communication between St. Catherine's, Isle of Wight, and Poole, in
Dorset, when electric waves of a certain frequency
are used, no interference whatever can be caused
by the working of the Admiralty installations in the
The long-distance station at Poldhu, Cornvicinity.
wall, is able to transmit signals decipherable on a
tuned receiver on a ship at over 1,000 miles distance,
while the Lloyd's wireless station at the Lizard, only
seven miles away, is not affected by the powerful
waves radiated from Poldhu, if tuned to a different

frequency.
I am not at all prepared to say that under no possible circumstances could a wireless message transmitted between syntonic instruments be tapped or
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interfered with, but I wish to point out that it is
possible to work a considerable number of wireless-telegraph stations simultaneously in the vicinity
of each other withoiit the messages suffering from
any interference. Of course, if a powerful transmitter, giving off waves of different frequencies, is
actuated near one of the receiving stations, it may
prevent the reception of messages, but the ordinary
systems of communication through wires may be
likewise affected. Professor O. J. Lodge, in a report of his experiments in magnetic space telegraphy,
mentions that he was able to interfere with the

now

working of the ordinary wire-telephone system in
the city of Liverpool. Sir VV. H. Preece has also
published 'results which go to show that it is possible
to pick up at a distance on another circuit the
conversation which may be passing through a telephone wire. About two years ago, at Cape Town,
it was found impossible to work the cables landing
there during certain hours when the electric tramways of the town were running, and the matter became subsequently the subject of litigation between
Professor Fleming, who
the companies concerned.
has witnessed the working of a great nurnber of
syntonic wireless-telegraph stations, was sufficiently
impressed by what he saw to make the following
statement in his Cantor lectures on "Electrical Oscillations and Electric Waves," delivered before the
Society of Arts in December, 1900: "The objections
as to interference of stations which imperfectly informed persons are in the habit of raising with
regard to Mr. Marconi's system of wireless telegraphy, as a matter of fact, no longer exist."
I shall now say a few words on the subject of the
detector of the electric waves, called sometimes "the
electric eye," which consists of that essential part
of the receiving apparatus especially affected by
In all wireless-telegraph
the electrical oscillations.
apparatus used up to quite a recent date, a detector,
now called a coherer, has been employed. This detector is based on discoveries and observations made
by S. A. Varley, Professor Hughes, Colzecchi,
Onesti and especially Professor Branly. Professor
O. J. Lodge has made large use of this apparatus,
which he first named "coherer," in the very numerous experiments and studies he has carried out on
the effects produced by Hertzian waves. The form
of coherer I have found most trustworthy and
reliable for long-distance work consists of a small
glass tube, about four centimeters long, into which
two metal pole pieces are tightly fitted. They are
separated from each other by a small gap, which
is partly filled with a mixture of nickel and silver
Provided such a coherer is properly confilings.
structed, and the tapper and relay in good adjustment, it proves to be quite reliable when within
the range of the transmitting station. Expernnents
with syntonic systems have, however, shown that
certain kinds of coherers can be far more advantageously employed than others. One apparently
all-important condition is that the resistance of the
coherer in its sensitive state, or after being tapped,
should appear to be infinite when measured with
an electromotive force of about one volt. .If the
tapping does not entirely do away with the conductivity of the filings very poor results are obAccordtained, Avhich can be explained as follows:
ing to the systems I have described, electrical syndependreceiver
is
transmitter
and
between
the
tony
ent on the proper electrical resonance of the various
circuits of the transformers used in the receivers.
The condenser and secondary of the transformer
must not be partially short-circuited by the coherer,
otherwise the oscillations cannot mount up or sum
up their effect, as is essential in order to produce
the difference of potential at the ends of the coherer necessary for breaking down its resistance;
but the electrical oscillations will leak across the

conductive coherer without causing it to record any
Of course, the condenser is short-circuited
signal.
when the filings cohere under the influence of the
but in this case the signal is
received oscillations
already recorded, and the tapper at once restores
the coherer to its non-conducting condition, and in
;

this

way

restores

its

sensitiveness.

By

using coherers containing very fine filings the
necessary condition of non-conductivity when in a
Coherers have lately been
sensitive state is obtained.
tried which will work to a certain extent .satisfactorily without the necessity of employing any tapper
or decoherer in connectioir with them. Nearly all
are dependent on the use of a carbon microphonic
contact or contacts which possess the curious quality
of partially reacquiring spontaneously their high-resistance condition after the effect of the electrical
This enables one to obtain
oscillations has ceased.
a far greater speed of reception than is possible
by means of a mechanically tapped coherer, the inertia of the relay and tapper which are used in
connection with it being necessarily sluggish in their
action.
In all these self-decohering coherers a tele-

phone which

by the variations of the
electric current, caused by the changes in conductivity of the coherer is used in place of the recording
instrument. It has not yet been found possible, so
far as I am aware, to actuate a recording instrument
or a relay by incans of a self-restoring coherer.
is

affected

late Professor Hughes was the first, I believe,
experiment with and receive signals on one of
His exthese coherers associated with a telephone.
jieriments were carried out as early as 1879, and I

The

which has given good results when
syntonic effects were not aimed at was (according
to official information communicated to me) designed
by the technical personnel of the Italian navy. This
coherer, at the request of the Italian government,
It consists
I tested during numerous experiments.
of a glass tube containing plugs of carbon or iron
with between them a globule of mercury. Lieutenant
Solari, who brought me this coherer, asked me to
Recently, howcall it the "Italian Navy Coherer."
ever, a technical paper gave out that a signalman
in the Italian navy was the inventor of the improved
coherer, and I was at once accused in certain quarI
ters of suppressing the alleged inventor's name.
therefore wrote to the Italian minister of marine.
Admiral Morin, asking hiin to make an authoritative
statement, to which I could refer in the course of
this address, of the views of the Italian Admiralty
on the matter. The head of the Italian navy was
good enough to reply to me by a letter, dated Ihe
4th inst., in which he makes the following statement,
which I have translated from the original Italian:
"The coherer has been with good reason baptized
with the name of 'Italian Navy Coherer,' as it must
be considered fruit of the work of various individuals
in the royal navy, and not that of one."
These nontapped coherers have not been found to be sufficiently reliable for regular or commercial work.
They have a way of cohering permanently when subjected to the action of strong electrical waves or
atmospheric electrical disturbances, and have also an
unpleasant tendency toward suspending action in the
middle of a message. The fact that their electrical
resistance is low and always varying, when in a
sensitive state, causes them to be unsatisfactory for
the reasons I have already enumerated when worked
in connection with my system of syntonic wireless
telegraphy.
These coherers are, however, useful if employed
others, but one

A Recent

1902

-19,

British Railway Switchboard.

The corporation

of Cardiff, Wales, has recently
placed in operation a system of electric railways that

new, including tracks, power plant and
equipment. The power plant consists of
four inverted vertical cross-compound condensing enis

entirely

most of

its

gines, direct-connected to 300-kilowatt, 550-volt, di-

rect-current

generators.

Two more

A

horsepower have been ordered.
battery,

also

of

units
s6-cell

i,5oo

storage

with a capacity of 2,100 ampere-hours,

is

installed.

The main switchboard, shown in the accompanying
illustration, possesses some features that differ from
standard American practice. According to the Tramway World

of London, it is built direct into the main
wall at one end of the engine room, and stands back
in a recess, taking up 42 feet of the total width of
the room. Imniediately in front of the board there
is a clear
space 10 feet in width. The gallery is
carried right through into the boiler house and to
the coal bunkers beyond, so that the engineer in
charge can control the whole station with the smallest amount of trouble.
The switchboard, which is
of the standard Ferranti pattern, consists of 10
feeder panels, each of 600 amperes' capacity
two
return feeder panels, each of 1,500 amperes' capacity;
one positive booster panel
one negative booster
panel; three panels for motor-generator and battery
one Board of Trade panel four 300-kilowatt
generator panels two goo-kilowatt generator panels
four panels for controlling the supply of current for
private and public lighting and power purposes, each
of these panels having a capacity of 1,000 amperes.
On the front of the board there is a table standing
out from the board two feet six inches, upon which
the field-regulating and motor-starting switches are
placed, the resistances being below the board.
There
;

;

;

;

;

A RECENT BRITISH RAILWAY SWITCHBOARD.

temporary tests in which the complete accuracy
of messages is not all-important, and when the attainment of syntonic effects is not aimed at. They

are also four panels on the front of the table for
controlling the works, motors, battery and regulating

are especially useful when using receiving vertical
wires supported by kites or balloons, the variations
of the height of the wires (and, therefore, of their
capacity) caused by the wind making it extremely
difficult to obtain good results on a syntonic receiver.
Coherers have long been considered as constituting
almost the essential basis of electric space telegraphy,
and although many other detectors of electric waves
existed, none of them possessed a sensitiveness which
even approached that of a coherer, and most of them
were also unsuitable for the reception of telegraphic
messages. With a view to producing a receiver
which could be worked at a much higher speed than
a coherer, I was fortunate enough to succeed in constructing a magnetic detector of electric waves, based
on a principle essentially different from that of the
coherer, and which I think leaves all coherers far
behind in speed, facility of adjustment and efficiency

There are two independent sets of main bus-bars
for controlling the traction and lighting loads, each
having a section of six square inches. All the switches
are designed for a current density of 60 amperes per
square inch of contact area. Each panel is fitted
with an automatic circuit-breaker of the Ferranti
pattern, and the various instruments are of the edgewise type. The recording instruments were supplied
by Elliott Brothers, and the wattmeters are of the
Thomson type. There are three Weston type illuminated-dial voltmeters at each end of the board for
lighting and traction purposes.
An independent
switchboard controls the works' lighting.

for

cells,

etc.

New

Edison

Storage-battery

Patents.

Of four

when worked

patents issued to Thomas A. Edison
on July 8th three have the same title, "Reversible Galvanic Battery," and cover different compositions of

I

active

in tuned circuits.
This detector, which
had the honor of describing in detail before the
Royal Society yesterday, possesses, I believe, a sensitiveness which surpasses that of the best coherers.
The magnetization and demagnetization of steel
needles by the effect of electrical oscillations has
long been known, and was noted especially by Professor T. Henry, Aloria, Lord Rayleigh and others.
Mr. E. Rutherford, also, has described a magnetic
detector of electric waves based on the partial demagnetization of a small core composed of fine steel
By
needles previously magnetized to saturation.
means of a magnetoinetcr, Mr. Rutherford succeeded

1895 in tracing the effects of his electrical radiator up to a distance of three-quarters of a mile
across Cambridge. But Mr. Rutherford's arrangement is not suitable for the reception of telegraphic
messages in consequence of the fact that a careful
process of remagnetization which requires some time
to effect, is necessary in order to restore its sensiMr. Ruthtiveness after the receipt of each impulse.
erford's arrangement is also considerably less sensitive than a coherer.
in

[To

to

regret that this pioneer work of his is not more
generally known. Other self-restoring coherers were
l>roposed by Professors Tommasina, Popoff, and

July

be

materials.

No.

704,303

describes

a

battery

with an alkaline zincate as the electrolvte, and an
"oxygen-storing" element, which comprises an intimate mixture of finely divided oxide of mercury

A

magnesium plate receives the
deposited zinc.
The parts of the battery described in patent No.

and flake graphite.

704,304 comprise an alkaline electrolyte and two conducting supports, one of which carries finely divided
o-xidizable

intimately
of cobalt,

iron and the other an o.xide of cobalt
mixed with flake graphite. This oxide
it is explained, should have more oxygen

than the black oxide of cobalt (Co^Os).
Finely divided copper mixed with flake graphite
forms the material carried by one conducting support in the battery described in patent No. 704,306
and an electrolytically oxide of nickel or suitable
magnetic material other than iron is carried on the
second support.

No. 704,305.

continued.]

relates to an "Electrode for Batconsisting of a support carrying a number
of pockets or receptacles in which the active mateteries,"

The Central Power and Equipment Company of
Beaumont, Texas, has been incorporated with a capof $io,ooo.
The
and store oil in the

ital

company
oil

will electrically

districts of the state.

pump

rial

is

placed.

stantially

of

elastic

the

These pockets are arranged in subsame plane, each pocket being made

material

with corrugated walls.
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Static Interrupter for High-tension Circuits.
Ever since the first introduction of lightning arresters on power circuits, choke coils have been
used to some extent as auxiliaries. These choke
coils are the type of apparatus which is adapted to
protection against static waves, for in passing
through a choke coil, a static wave is smoothed or
As the
flattened out and its abruptness reduced.
choke coils frequently used have not always been
designed with the definite object in view of protecting particular apparatus from the local concentration
A
of potential, they have often been inadequate.
sufliciently powerful choke coil in the path of a

37

an unnecessarily large number of interrupters. For
instance, Avhen two or three, or more, transformers
are operated in a group on polyphase circuits, interrupters may usually be placed in the leads of the
groups, instead of in the leads of the individual
transformers. In this case no switching is permissible within the interrupters except under the following conditions
(i) Circuit-breakers or fuses may be open under
heavy loads or short-circuits, since the arc formed
prevents any change of potential at the terminal
sufficiently abrupt to cause serious local concentration.

(2)

High-tension windings of transformers

may

be

—-j-'ZfiJZr^
3-

wave will render the wave practically harmbut if a less powerful choke coil be used, it
not reduce the severity of the wave materially,
and little benefit may be derived. Another important
point diflterent designs of apparatus require different
choking power in the coils which protect them, for
the static wave must be much more completely
smoothed out to relieve from strain a transformer coil
This follows, for
of many turns than one of few.
charge can penetrate into a coil of few turns much
more quickly than into one of many.
For moderately high voltages, effective choke coils
can be constructed and should always be used, but
the choking power of these coils should be at least
approximately proportional to the apparatus to be
protected.
But it will be found in most cases in
very high-tension circuits that if a choke coil powerful enough to prevent dangerous strains be placed
in the line, this coil will seriously interfere with
the normal operation of the circuit, or that it will
get hot when carrying full load, or have an excessive cost. In other words, such a coil will be
Static
less,

—

found impracticable.
It becomes, therefore, very desirable to find some
way of accomplishing the same purpose without

other

little has been published of the
high-tension
of
condensers,
Mr.
presents some of their most important pe-

culiarities.

(i)

The charging

current, temperature being con-

stant, is proportional to the voltage and to the frequency and to the capacity of the condenser. The
capacity (or, more accurately, specific inductive capacity) in condensers for interrupters, increases with

temperature, though not very fast. Ordinarily, an
increase of from 10 to 20 per cent, may be expected
for a rise from 20° C. to 70° C.
(2) The electric energy stored in the condenser
measured in watt-seconds or joules, is one-half the
product of the capacity in farads, and the square of
the voltage.
One watt-second equals 11-15 footpounds. The maximum energy actually stored in
the condenser of an interrupter for protecting a
moderti-sized 30,000-volt transformer would be something like three joules
three watt-seconds
2.2
foot-pounds.
The statements following refer to condensers of
the type used in the static interrupters referred to;
other types inay have different characteristics.
(3) There is a very considerable heat loss in the
dielectric of condensers when subjected to alternating
voltages somewhere near the safe limit of the insulating strength.
These losses may be made greatly
to exceed one watt per cubic inch without attaining
a voltage high enough to break down the condenser.

—

^

STATIC INTERRUPTER FOR HIGH-TENSION CIRCUITS.

may

Thomas

=

-^TTiiT^-

Fig.

As comparatively
characteristics

thrown in and out of service at will, provided their
low-tension windings are excited from the same
source as the high-tension bus-bars. Such switching
causes no change of potential at the terminal. For
example, if it is desired to cut off one transformer
from the group of three connected in delta, cut out
the high-tension winding of the one to be removed
from circuit. Though this causes the transformer
to drop its load, no material change is made in the
potential of its terminals, since the low-tension
winding is still in parallel with the other transformers.
The low-tension switchings may now be opened.
In connecting back this transformer to the delta,
the low tension should first be connected to the othej
transformers, which will magnetize the iron and
cause the high tension to assume line potential,
though it will not, of course, be carrying any load.
The high-tension switchings may then be closed
without causing, any change of potential, and the
transformer will pick up its share of the load. On
the other hand, if the high-tension winding be connected to the bus-bars first, we have a violent raising
of the potential of the terminals.
The general arrangement for static interrupters in commercial circuits protecting generators and groups of transformers are shown in Figs, i, 2 and 3.
Fig. I shows three static interrupters protecting
three transformers connected in delta.
In Fig. 2
are shown the connections for three single-pole
static interrupters protecting a three-phase generator.
Single-phase and two-phase generators are protected
by two and four single-pole static interrupters, respectively, connected in a similar manner.
Fig. 3

shows three

static interrupters protecting

two trans-

formers connected for three-phase high-tension and
two-phase low-tension circuits.

FIG. 6.

STATIC INTERRUPTER.

The

static interrupter provides protection against
concentration, but is not expected to provide
protection against strains to ground. Of course, as
an interrupter (and, in fact, a lightning-arrester
choke coil as well) delays as well as smooths out
static waves, it will give an arrester properly placed
on the line side of the coil more time to discharge,
and will thus indirectly help to prevent strains to
ground: but, in general, the static interrupter performs an entirely different function from the lightnin,g arrester.
It is supplementary, not a substitute.
Some of the characteristics of actual interrupters
designed by Mr. Thomas for commercial service inay
now be considered. In these interrupters, which
are illustrated in Figs. 4, 5 and 6, choke coils are

local

FIG. 4

STATICINTERRUPTER.

— COIL, CSNDENSERAND CASE.

excessive cost or interference, with the normal operation of the line. The "static interrupter" is such
an arrangement. This apparatus has been designed
by Percy H. Thomas of Pittsburg, Pa., and was
described recently by him in a paper read before
the Canadian Electrical Association.
The device consists of a condenser, in connection
with a comparatively small choke coil, the condenser
being connected between line and ground. The line
connection is made between the apparatus to be protected and choke coil. With this arrangement, a
comparatively small coil may be used, for the condenser, by absorbing a large part of the charge
which passes the coil, multiplies its choking effect.
It is possible by increasing the size of the condenser
to get almost any desired degree of protection.
To summarize, the static interrupter consists of
a choke coil and a condenser, forming together a
device for effectively rendering harmless the abrupt
waves resulting from lightning and similar causes.
The protective power of the interrupter must be
proportionate to the design of the apparatus to be

This adjustment need not, however, be
very close. As the interrupter has a choke coil in
with
the line, it must be suited to carry a
series
certain current, and as it contains a condenser, must
also be adapted to a definite voltage and frequency.
As both coil and condenser experience an energy
protected.

when in use, the case of the interrupter must
be so designed as to dissipate this heat properly.
Since switching is one of the prorninent causes
of static strains in such high-tension circuits as require the use of static interrupters, the apparatus
should be so placed that no switching shall occur
between the interrupters and the transformer or
generator to be protected, usually in their leads. In
some cases, however, such an arrangement leads to
loss

The

— TRIPLE-POLE

Thomas

says:

"The

subject

of static disturbances
to be of consider-

most fascinating, and destined
able importance on high-voltage
is

FIG. 15.

STATIC INTERRUPTER.

— i:,TEKiOK

VIEW.

several turns per layer and are very heavily
insulated; they are wound without iron core.
Condensers are built up with thin copper plates
and sheets of insulating material, consisting of special treated fullerboard, the whole being immersed
There are ventilating spaces provided for
in oil.
oil circulation, to prevent dangerous rise of potential
Three leads are
in the interior Of the condenser.
brought from the interrupter, one for the line, one
for the apparatus and one for the ground connection.
The cases are provided with the oil-level indicators,
by which the depth of oil in the case may be determined without removing the top. The relative location of coil and condenser and the connection between
them, are shown in Fig. 5, which gives an internal
view of an interrupter without oil. Fig. 4 s];tows the
coil, condenser and case of an interrupter, and Fig.
6 illustrates a case for a triple-pole static interrupter.

wound of

TYPE.

approximately proportional to the square
of the voltage, and increases very fast with the temperature. If the loss in the condenser is one watt
per cubic inch at 20° C, it may be three or four
watts or more, at 80° C. This is at once a very surprising and important result that must be carefully
noted in the use of condensers, for a condenser
which has a comparatively small loss when running
in a cool place, may, if transferred to a hot atmosphere, have its loss so increased by the higher teinperature as to heat up rapidly and break down. On
the other hand, as noted above, the- specific inductive
capacity, which determines the charging current, not
the loss, of the condenser, does not vary nearly as
rapidly with the temperature, although increasing
somewhat.
Condenser losses are very greatly increased by the
presence of moisture in the insulating material. A
very small amount will cause a dangerous increase.
It is consequently very important not to expose hightension condensers to the atmosphere, unless they are
thoroughly moisture-proof.
In a concluding paragraph of his paper Mr.
loss is

plants.
Much can
he gained in relieving the apparatus of static strains
without sacrificing the quality of the commercial
service, by the careful planning and operation of the
plant In this connection, it will be well to caution
engineers against the danger of improperly conducted over-potential tests on apparatus. The specifications of the American Institute of Electrical Engineers for testing the insulation of apparatus provide
for the use of a spark gap in connection with the
apparatus to be tested, which is expected to break
down and prevent any increase in voltage above
the testing limit. It is readily seen that such a
breakdown of the gap causes the worst condition for
producing static strains between turns of coils in
the apparatus, as not only is the change of voltage
extremely abrupt, but the amount of the strain is
much beyond the voltage of normal operation. In
all cases where such a spark gap is used, a very high
resistance or powerful choke coil should be placed
in the connections of the gap to prevent its breaking
down and causing a sudden change in the potential
In fact, any sparkof the terminal of the apparatus.
ing which may occur in temporary wiring when special high-voltage tests are being made upon apparatus may cause injury to insulation."
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A

man

can get an "electric" belt

now an inventive genius announces an "electric
headache cure" for the head. This simple device is

waist,

his

41

made

40

or

(Com-

for

insoles

"electric"

his

feet,

and

to be attached to the hatband, inside of the hat,

bound

to the

head by an

elastic band.

It

"pro-

duces a strong galvano-electric current which not
only cures headache, but

may come

is

a great stimulus to the

And

roots of the hair."

But we

tion goes on.
^o

thus the march of invenfear that the new appliance

into direct competition

with the electric

41
41

hairbrush, in which event there might ensue grievous

41

and unseemly

41

benevolent alleviators of

strife

even in the very camp of the

human

42
42
42

Traveler's Electric Stove. Illustrated
New Weston Direct-current Instruments.

42

42

43

43

$92,758,

in

product

in

43

44

44

Boat pnd Electric-railway Conneciion Between Chicago and
44

Selection of Street-railway Motor Equipment.

By Fred

A.

Jones. (Southwestern Gas, Electric and Street Railway
Association.)

45

DEPARTMENTS.

logical

Thus the average price of this
1900 was about 20 1-3 cents a pound

igoo.

and in 1901 27% cents a pound. In addition, there
was a large falling off in the amount of scrap mica
produced in the United States in 1901, estimated at
2,165 short tons, valued at $19,719, as compared with
5,497 tons, valued at $55,502, in igoo. The importation of mica froin Canada and India tends to curtail

the production

Correspondence
New York Notes
New England News
Southern Developments

45, 46,

47

45,

46
46
46

the United States, especially the

in

Indian mica, which can be imported at a cost lower
it can be mined in this country.
There was an increase in the production of plate
than that for which

North Carolina, which furnishes by

far the

Nia^^ara Falls

46

mica

Canadian Intelligence
From the Buckeye State
Information from Indiana

46

greater part of the mica mined in the United States,

46,

47
47

Northwestern Notations
On the Pacific Slope
Personal

in

but a large

mica.

47,

more the use

mica for insulation purposes, especially
Ground scrap mica is used
in the manufacture of wall papers, lubricants, etc.
Scrap mica, also, arranged on a wire net coil, and
then pressed into proper shape, is used satisfactorily
as a steam-pipe covering, mica being a non-conductor
of

pieces

48

for electrical apparatus.

48
48
48

49
49

Bnsiness

49
50

of heat.

State

Independent

telephooo

men,

Rochester,

It is

interesting to note that a great

ican electrical manufacturing
Electric

CONVENTIONS AND EXPOSITIONS.

still

of small circular disks and rectangular

48

Trade News

New York

compared with $319,560 in 1900 and with
in 1899.
The use of mica in sheets for

stoves, chimneys, etc., has increased greatly, but

48

July 23d and 24th.

was the

this

sympathy

case, little

will be

wasted on

it

because

is

hardly to be included in the purview of legitimate

it

failed in

The

competition.

such a design

object, for

its

owing

tention,

fight

to the

—

—

exceptionally

contest.

bitter

After
done,

lasting

much

longer than

than

indeed,

or,

two weeks ago, the

possible

should

it

Company,

in fact

—

is

company

—the

Amer-

General

establishing a plant for

manufacture of mica in Ottawa, Ont. This
Canadian factory will employ 150 hands at once and
perhaps 400 when fylly established. This fact is of
the

have

would have been believed
strike

of the Chicago

freight handlers has been settled, to the great relief

manufacturers and dealers of this
all other business men having
other than purely local connections. Chicago distributes electrical apparatus over a large territory,
of the

electrical

common

city,

in

and,

as

may

with

be readily understood, a ten-day

in-

was a very serious inconvenience. Some shipments were made by express, and the railroads succeeded in moving a few
by freight, but, in general terms, the rail-borne commerce of the city, outgoing and incoming, was
stopped.
Such a drastic interference with freight
traffic was bewildering.
It is a truism, of course, to
terruption

of freight traffic

say that

should not have occurred, but neverthe-

it

did occur, and

it

it

much

is

easier to deplore
it

be

in all labor troubles affecting

is due Mr. F. W.
on the Illinois State Board
of Arbitration for their unwearied efforts to bring

Great credit

comiTion carriers.

Job and

associates

his

about a settlement of the difficulty. The mediation
of these gentlemen was partly successful in bringing the

strike to

settlement

an end, as

was a tardy one

is

was

it

no

;

and that the

fault of theirs, as

they have no powers beyond those of moral suasion.

An

is

made

Louis Exposition authorities to the

effect

exceedingly interesting announcement

by the

St.

that they will

award a

prize of $3,000 (which might

better have, been ten times as great)

who

to

any person

without wires, energy amount-

shall- transmit,

ing to one-tenth of a horsepower for a distance of
1,000 feet, presumably on the exposition grounds
and during the period of the show. Of course, lit-

taken,

would

offer

the

erally

conditions

no great

wires,
belts,

ingly,

but

of

named

difficulty to

for

the

feat

those familiar with

power by mechanical means

undoubtedly the idea

$275,984

Publications
Electrical Securities

.49,

was organized for the purpose of forcing its purchase by the old company at an inflated price. If

transmission

48
48

IlluBtrated Electrical Patent Record

two

last

new company

freely asserted that the

but

47

48

48,

is

the

$335,054, as

Automobiles
Power Transmission
Societies and Schools

MlBoellaneous

It

the production of scrap

in

47

Electric Railways

Telegraph
Space Telegraphy

has been waged in that city during the

tliat

of mica in 1901 were valued at

falling off

The imports

47

Electric Lighting

correspondent sends us a brief history of

the wild competition in the electric-lighting business

compulsory arbitration

Mica continues in steady demand at increased
prices.
The government statistics show the total
amount of plate mica produced in the United States
during 1901, as reported to the United States GeoSurvey, was 360,060 pounds, valued at $98,859, as compared with 456,283 pounds, valued at

42

Cincinnati

A

over.

the fact than to point out the remedy, unless

42

Fans Sustained
St. Louis World's Fair Notes
Be sly Badger Grease Cup. Illustrated

Sleinme'z. (American Institute of Electrical Engineers.)
The Late Professc r Rowland

Central-station men will be pleased with the
news that the disastrous rate war in Denver is about

less

ills.

Railroad

Illustrated

into the manufacture of dynamos, motors
and other electrical apparatus than one would at
first thought imagine.

and

very mantle of charity. It is apcontrivances which are shrewdly sup-

elasticity of the

39

40

Waterpower Development on Drainage Canal Below Joliet..
Electrical Development at Portland, Oregon
The Ideal Electrical Engineering Course. By Charles P.

extent

an

although the fact
reason for this strange omission is
is known, the
veiled in obscurity.
As the Western Electrician has
lacking.

tirely

for

40

Trains.
Part III
41,
Stanley Company's Affairs
Garrigus Mechanical Boiler Cleaner. Illustrated
Meston Patent for Lubricated Bearing for Electric Ceiling

in-

opportunity has been neglected.

At

to be en-

40

Lane.

shows that mica, the almost

also

insulating material, enters to a greater

would be a particularly appropriate theater for a
compact display of the latest electrical machinery
and apparatus that this country has to offer; but the

exhibits

electrical

called electricity."

40

S.

Canada and
dispensable

has excited widespread atprominence of Mr. Henry L.
Doherty, the former president and present receiver
of the Denver Gas and Electric Company.
Mr.
Doherty has just retired from the presidency of the
National Electric Light Association and is one of
the most progressive and intelligent central-station
managers in the country. His friends will congratulate him on the fact that his company the
older one of the two although somewhat battered,
is "still in the ring," after what appears to have been

the execution

in

39
39

munication.)

American Bell Output
Telephone Men
General Telephone News
Manufacturers and Dealers
Use of the Telephone in Operating

in

38

39
40,

in

such an exhibition

of

idea

"Electric"
36
36

Edison Storage-battery Patents

Slatic Interrupter for High-tension Circuits.

com-

ahiiost a

is

absence of electrical apparatus on display

plete

35

British Railway Switcliboard.

some significance. It indicates the trend of American manufacturing concerns in establishing plants in

years.

Space Telegraphy. By G. Marconi.

of Electric

Electricians, Rich-

1902

19,

35

New Element

The Progress

A Recent

3^,

July

is

not

only to

exclude

other hitherto-used agents, as ropes,

all

or air or water in pipes, the plan being, seemto encourage the possibility

of

power

trans-

mission by propagating electrical waves in the ether.
This is a most fascinating subject, and Tesla and

conducted experiments to determine
which the prospect may be succeeded by actuality. If the comparatively small
reward offered should stimulate the experimenters
to solve the problem of transmitting energy through
the ether, the achievement would undoubtedly be the
greatest with which the name of the exposition could
be connected far greater than the historic Frankothers
the

have

manner

in

—

fort-Lauffen experiment of iSgi, which, to electrical

men, has made the Frankfort
year famous.

Exposition

of

that
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The De Forest-Smythe Wireless Telegraph.

sel

equipped with the

On

also established.

A

year ago appeared in the columns of this journal
the first printed description of a new American system of space telegraphy one invented and up to
that time developed in Chicago by Lee De Forest
and Edwin H. Smythe, assisted by Professor C. E.
Freeman. During the twelvemonth that has since
elapsed much labor and capital have been expended
upon the system, and satisfactory progress has been
achieved. The De Forest Wireless Telegraph Company has been incorporated under the laws of the
state of Maine; laboratories and work shop have
been opened in Jersey City; two regular stations
have been equipped on opposite shores of New YorkBay, between which messages have been exchanged
another station for longdaily for some months
distance communication with ocean-going and coast-

—

39

the

Ward

liner

Morro

Castle,

bound

for Havana, a moderately high (60-foot) antenna had been rigged, and transmitter and receiver
installed. Messages to and from ship and shore were
exchanged, until the vessel was 50 miles from port.
Previous to this test the Staten Island station had
maintained communication with the Hamburg-Amercan liner Deutschland on her last trip East, up
to a distance of 70 miles.
The Deutschland was

electrolytic

principle for

its

year the

sensitiveness

of

last

driven by one

cell

By

virtue of the automatic quality of the receiver,
whereby the sound impulses as heard are identical in

frequency with that of the transmitter spark, the
relay or "call" in use employs a reed attuned to a
certain frequency per second. Thus only when the
calling station uses a frequency of spark in tune with
this reed will the "call" respond and summon the
The opportunity this feature
listening operator.
gives to the system for a mechanical or acoustic
syntony. in distinction from and
electrical syntony, is pointed out.
During the last month a regular station and school
for operators has been opened by the De Forest
company on the roof of the Cheeseborough Building,

in addition to the

a wireless plant.

The most important land
by the De Forest company

station
is

yet

that at

established

Steeplechase

This enjoys the distinction of
having the tallest mast in America, a fine stick of
four pieces, standing 210 feet high. This station.
Park. Coney Island.

which

is

illustrated

herewith,

cycle alternating current at

no

is

supplied with 60-

volts

from the Edison

mains. This is stepped up in two transformations
25.COO or 50.000 volts, as desired, and applied
direct to the spark terminals. These latter are of
special construction and connected with the condensers give a spark of exceptional clearness and
to

power.

On June
tion

14th. the first

was operated, the

first

day the Coney Island stacommunication with a ves-

asserted that this

movement

did not result

financial

policy.

of control of the

surprise,

forced to

sell

and that

this figure

out at a figure fixed by the purchaser

meant

a

heavy

loss

to

all

the

:

by selling out. The old company is capitalized for
nearly $8,000,000, and our backers were playing for
a million-dollar profit from the old company's money.

We

— 210-FOOT

DE FOREST-SMYTHE WIRELESS TELEGRAPH.
MAST AT CONEY ISLAND STATION.

Mrs. Tutt's

Proposed Arizona Power

Plant.
manager of the Arizona Power
Construction Company, and R. S. Masson, consulting
engineer of the same company, have made a journey
to Fossil Creek, where they have located a large
water right and power-house site. This company
proposes to build a plant to transmit power to Pres.scott, Jerome, Big Bug, Lynx Creek and the many
mines around those districts. Several large subMrs.

I.

E. Tutt,

stations will be located at the centers of the various

mining

districts.

Fourteen
Fossil Creek is 52 miles from Prescott.
miles from the head of this creek 2,250 cubic inches
of water has been taken up by the company, but
at its outlet into the Verde River evaporation and
seepage reduce it to about 1,800 inches. By tunnels

and flumes the company

will

reduce this loss

the stream and over 5,000 horsepower will be gen-

Mrs. Tutt,
terprise,

is,

who

conceived and

as the readers of the

now manages

had a lo-year contract with the city for i.ooo
arc lamps at $go,ooo and a contract for steam coal
at $1.30 a ton, and we did not see how we could
but the determined policy of the old company
showed that it had equal confidence in its position,
and this, coupled with all manner of attacks on our
property, gradually weakened our financial backers.
lose,

equipped with the Slaby-Arco system, but there was
little trouble in intercommunication between the two
systems save that the German operator sent so
slowly that his signals were difficult to read by ear.
The De Forest company has secured desirable land
near the government lighthouse at Montauk Point,
arid proposes erecting a station there at once, as well
as others at important points along the coast.

erated.

is

Denver Gas and Electric
the hands of a receiver, and

ist the

into

One of the former owners of the Lacombe company said
"Lacombe and some others of us attempted to exploit this scheme on its merits, but our
heaviest financial backers were in for a quick profit

60 feet in height. The companion station is located at Hotel Castleton, Staten Island— the first
hotel in the world, by the way, to be equipped with

is

bitter

this

investors.

of water greatly, so there will be a saving of sevThere is a 1,500-foot fall to
eral hundred inches.

Here

York.

of

Lacombe company
coming at a time when it had apparently overcome every obstacle. It was at first
supposed that the Lacombe company had sold out
at a handsome profit, but it is now stated that the two
years of warfare had so involved it that it was

a house built
of glass over an iron frame, and fully equipped with
sending and receiving apparatus. The antenna here

New

now

was a

instantly to "listen in" after sending,

ceiving end.

On May

valid.

The change

A special key. very like the ordinary Morse key,
has been devised, with a view especially to highspeed work. The make-and-break is under oil, and
the operator is fully protected from contact with
automatically
also
high-voltage wires. The key
switches the upright conductor, or antenna, from receiver to sender, so that the operator is enabled

90 miles distant. This was without any
"jigger" or transforming device whatever at the re-

be-

In the latter part of April the Court of Appeals
reversed the decision of the District Court holding
that the lo-year contract with the Lacombe company

its

fully

war

embarrassment, but was taken to
prevent a dissatisfied element of the stockholders
from obtaining control of the company and changing

vices.

17 State Street.

fight

from

transmitter does away with induction coils,
all interrupters and make-and-break devices, as it
has been found that a large percentage of the uncertainties and failures in wireless messages is due
to the imperfections and irregularities of these de-

was

The closing chapters
are not without interest.

consolidated.

It is

The

a high or low frequency, in dots and dashes.
In proof of the sensitiveness of the responder
when the operator is equipped w'ith head telephone, it
is
stated that on February 22d signals from the
Etruria were heard at the Jersey City station, from
a mast but 30 feet above the roof, when the steamer

believed that the

supremacy of the Denver lighting business. The
company seemed to be one of "rule
or ruin." The appointment of the president of that
company as receiver on May ist was unexpected.

and without ground

unnecessary. By this means a speed of 40 words
the minute can be obtained, it is said, and, under ordinary circumstances, a speed of 25 to .30 words is
One hears in the telephone.
regularly accomplished.
as it were, the sound of the sending spark, be this

is

policy of the old

of storage battery, with a two-

and at the same
time it is impossible to close the primary circuit
while the receiver is connected to the antenna.
By virtue of the automatic quality of the responder
it is possible to use a telephone in circuit with the
device, and the employment of a relay is rendered

It

for

It is now
this device has been greatly increased.
asserted that the receiver will respond with absolute
certainty and regularity to a spark of one sixtyfourth-inch length from a small coil 40 feet distant.

foot antenna at receiver and coil,
connection at either end.

—

in the latter part of June the Lacombe company was
purchased by people supposed to represent the Denver Gas and Electric Company. On July 2d General
Irving Hale was announced as manager of the- Lacombe company, and on July 3d Charles F. Lacombe
made an unsuccessful effort to commit suicide.
For nearly two years the most bitter warfare has
been in vogue. Every known and previously unknown
method has been used. It was a fight to a finish

wise vessels has been opened at Coney Island, and
now in progress of erection.
The new receiver, or "responder," as it has been

During the

11.

tween the Lacombe Electric Company and the Denver Gas and Electric Company is at an end, and
that prices will soon be restored and the properties

Company passed

others are

named, depends on an

Situation in Denver.

Denver, July

was

:

action.

The

De Forest-Smythe system was

the en-

Western Electrician

are aware, one of the prominent electrical personages
of the Southwest. She has constructed various electrical plants now being successfully operated on the
Last March she secured from the original
coast.
owners the present water rights, and shortly afterward the Arizona Power Company was incorporated.

"From

a million dollars' profit

they dropped to a
and for the past few months it has
been a play to get back our money and make any
profit we could.
Just prior to the appointment of a
half million,

company we offered to sell out
small profit, but the offer was rejected
by their president, who is the present receiver, with
a counter proposition, which practically amounted
receiver for the old

at

a very

to

a

demand

for our unconditional surrender.

policy of the old

company was ruinous, and we

The
tried

to arouse their investors to take action to save their
property as well as ours, but just before the annual

stockholders' meeting we found the officers of the
anticipated our movement by throwing

company had

the nroperty into the hands of a receiver.
"The situation then looked hopeless, and as a last

move we commenced

to buy up their stock to give
court to oust the receiver or to
to advance the ruinous rates he had es-

us a standing

compel him

in

tablished, but in the

meantime we had become hope-

and had internal troubles, and
were forced to sell out at what we could get."
Mr. Doherty, the receiver for the Denver Gas and
Electric Company, was approached, but would not
even admit that his people now controlled the Lacombe company. He said he did not know when
the receivership would end and denied that there
was now any dissatisfaction with his management
of the company, but admitted there had been some
dissatisfaction shown a few weeks back.
G. W. T.
lessly involved in debt

Long-distance Wireless Test Over Land
by Marconi.

J. H. Quinton are the engineers
with O. H. Newman of Los Angeles as
consulting hydraulic engineer. The company expects
to have the plant in full operation in about a year.
This will be the first long-distance transmission
plant in Arizona, except the 25-miIe line of the

William Marconi recently installed a wirelesstelegraph apparatus on board the Italian flagship
Carlo Alberto, which was en route to Cronstadt.
On July 15th he telegraphed the Marconi company
at London that he had received messages from
Poldhu, the station on the Cornwall coast, at Cape
Skagen and Cronstadt. The distances are respectively 8.^0 and 1,400 miles from Poldhu. crossing
England at its widest point and a part of Denmark.
Mr. Marconi added that his new magnetic receivers
beat all others in sensitiveness.

Phncnix Light and Power Company but it will be
but the beginning of a series of like developments, as
Mrs. Tutt has already plans for several more, rang-

The people of Ballard. Wash., have voted in favor
of bonding the city to the amount of $25,000 for an

ing in size from 2,500 to 12,000 horsepower.

electric-light

H. C. Cutler and
in the field,

:

plant.
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DEVELOPMENT OF THE TELEPHONE
Ohio Telephone Notes.

gone

being made toward refinancing
llie United States Telephone Company, through plans
outlined in the Western Electrician last week. It
is stated that the greater part of the stock has been
disposed of by the heads of the new syndicate that
has taken it up. The increase of capital stock of
$1,000,000 has been authorized by the directors, although but $200,000 of it will be disposed of now,
the remainder to be kept in the treasury for future

plant.

Good progress

is

and extensions. For the month of
the company made a phenomenal showing, the
gross earnings being $24,491.76, as compared with
Deducting
$11,926.39 for the same month in 1901.
interest charges and expenses, the net balance for
the month was $3,871.96. as compared with $472.37
last year.
meeting will probably be held within
the next 60 days, when all the directors will resign
and new ones will be elected. However, it is expected that there will be no radical change in the
operating management, since it has been very satisfactory in the past. That the company will be put
in good, sound financial condition again seems certain now, but until it is there will be little development in the lines or improvement in those already in
operation.'
The Home Telephone Company of Toledo is now
going into service with 6,000 telephones. Tliis will
give the long-distance lines a good outlet to the
northwest.
The Dayton plant will be ready for operation early
in January, it is thought, and the Springfield exchange will also be ready within a reasonable time,
This will almost complete
as will that at Hamilton.
the development of the large cities and towns of the
southwestern portion of the state outside of Cincinnati.
It is said that the Independent lines and exchanges have had such an effect in a business way
that the jobbers in cities that have them have won
away a large amount of trade from those which
do not have the service. This influence is being so
strongly felt in Cincinnati that the business men
are being won over to the idea of having an Independent system installed there. It is the only large
city in this section of the country that does not
either have the system in operation or where ,a plant
is not in process of construction.
West to Indianapolis and south along the Mississippi Valley all the
large cities are equipped or will be, and even in
New Orleans a new company has been organized and
a plant will be built by it.
The trouble between the City and Suburban Telephone Association and the officials of Covington,
Ky., has been settled by the company agreeing to
furnish several free telephones to the town offices, in
return for the privilege of erecting certain lines
through the streets. The temporary injunction secured some time ago has been dissolved.
The People's Telephone Company of Mount
Blanchard has been incorporated with a capital
stock of $25,000, to build and operate exchanges in
Mount Blanchard, Arlington, Jenera, Marten and
Forest. The officers of the company are as follows
President, J. M. Crawford, Columbus Grove vicepresident, Milton May, Mount -Blanchard secretarytreasurer, Nora Samson manager, Oscar Wise.
improvements

May

A

;

;

;

The Chardon Telephone Company, Chardon, has
with the secretary of state of an increase
stock from $10,000 to $25,000.
Plans have been completed for the new building
the Bell Telephone Company will erect for its Cumminsville branch. The building will be 35 by 53
feet in dimensions and two stories high above the
basement. The second story will contain the switchboard, of 3,000 capacity. The branch will serve all
subscribers within a radius of four miles northwest
of Cincinnati.
It is stated that the Citizens' Telephone Company
of Columbus has practically completed a deal with
the Automatic Switchboard Company for a board of
The officers of the comits make for the exchange.
pany have been making a very thorough investigadevices,
and are well pleased
automatic
of
the
tion
filed notice

of capital

with them.
as new
subscribers.
000,

The improvement
telephones will

about $200,have to be furnished
will cost

The Stark County Telephone Company, with
at Canton and
local syndicate

Alliance,

plants
has been disposed of to a

by the Everett-Moore people, and
the proceeds have been distributed through the SavThe comings and Trust Company of Cleveland.
pany was capitalized at $300,000, with half of the
amount issued. The authorized bond issue was also
$500,000, but only half the amount had been sold.
The Federal Telephone Company owns 85 per cent,
of the securities.
Judge J. M. Thomas, formerly manager of the
United States Telephone Company, with a number
of other gentlemen, has purchased the EverettMoore holdings in the Portsmouth Telephone Company of Portsmouth. The capital stock is $100,000,
and there is a bond issue of $70,000. The plant has
The company will be
1,000 telephones in operation.
reorganized.
The plant of the Willoughby Telephone Company,
owned by the Federal company, has been formally
turned over to Fred Storm, who purchased it some
time ago for $70,000.
William Hussey, manager of the Independent plant
at Bowling Green, has completed his work there and

Toledo

to

W.

to

give his entire attention to that

Steinmetz, A. G. McBane and others have
incorporated the Bergholtz Telephone Company with
a capital stock of $5,000, to build lines in Columbiana,
Jefferson, Harrison and other counties in that secE.

tion.

The Wapakoneta Telephone Company, Wapakoneta, has increased its capital stock from $23,000 to
$40,000 and added a number of new telephones. The
plant will soon reach the 500 mark.

The Marion County Telephone Company has

applied to the Probate Court to grant it a franchise
to use the streets and alleys of the village of LaRue
for telephone purposes.
O. M. C.

Telephone News from the Northwest.
The Winona (Minn.) Telephone Company
shortly

through

will

secure extended connection at Plainview
the Greenwood Prairie Telephone Com-

pany.

The council of Yankton, S. D., has passed a franchise for 20 years, running to the Yankton Telephone Company.
The Farmers and Merchants' Mutual Telephone

Company

of Le Sueur, Minn., will construct a rural
system, running in a number of directions, as soon
as possible.

Mayor Smith of St. Paul complains of the way
the council grants privileges to the Twin City Telephone Company, without the city getting anything
in return.
Charles F. Sise, Jr., superintendent of toll lines
of the Bell Telephone Company, in Canada, has been
in Minneapolis inspecting the lines of the North-

He

western Telephone Exchange Company.

states

the line from Winnipeg to the international
boundary will be completed in August. This line
will be met by a line from the Northwestern, and
will give connection from the Twin Cities to Winthat

19,

1902

FIELD.

the operators and having many recently patented
and improved equipments. The switchboard has a

capacity of 1,800 subscribers. Five desk operators,
one switching operator, a manager and a trouble
clerk, besides a repairing force, will be stationed at
the new exchange.
The New company will soon install a similar branch on Talbott Avenue, on the
north side of the city.
F.

Southern Telephone Developments.
The Boyds (Md.) Telephone Company has been
merged with a new company known as the Cumberland Valley Telephone Company. The merger with
the Maryland Telephone Company of Baltimore, the
Westminster company and the Western Maryland is

now

complete.

The Clovermont CVa.) Telephone Company has
been chartered to build a line to Surrv Courthouse. Waverlv and Petersburg. Its capital is $5,000
and Georire H. Woods is president.
The Bell Telephone Company has decided upon
an entirely new equinment in .Augusta. Ga.. including
new apparatus, machinery, wires and the latest telephone apparatus, A supervisory common-battery

switchboard will be installed.

The Cumberland Telephone and Telegraoh Comnany

will establish a creosoting plant in Nashville.
Tenn., to furnish means of preparing all kinds of
timber for use. as poles for wires, on account of
the scarcity of cedar poles.
The Citv Council of Charleston, S. C. has voted
that the Bell Telephone Company shall place all
wires underground.
Two new Independent telephone companies have
been chartered by Kentucky capitalists under the
laws of Delaware, to put in telephone exchanges at
Paris
and Nicholasville, Tenn. Desha Breckenridge of the Lexington (Ky.) Home company is

interested.

L.

nipeg.

W. H. Walker has been granted a franchise at
Alden, Minn., for a local and toll system. He will
put in a toll system at once and will let the local
exchange wait until later.
The Wisconsin Telephone Company
improvements

$8,000 in

to

its

system

expend
Sturgeon

will
at

Recent Telephone-patent
The
brought
cerns.

change

The Mutual Telephone Exchange Company of
Des Moines has settled with the strikers.
Tlie Iowa Telephone Company will rebuild the
entire toll line between Davenport and Clinton, Iowa.

patent

erected at Moline and

Rock

Island, III,

and Daven-

Iowa.

port,

The central office of the Cedar Valley Telephone
Company in Waterloo, Iowa, is located on the bank
of the river, and the force of the current has been
undermining the foundations of the building to such
an extent that the building was regarded as unsafe.
Investigation showed that the building was safe unless the river rose considerably, and the telephone
service, which had been stopped, was resumed.
The Bismarck Telephone and Electric Company
has secured permission from the Northern Pacific
railway to string a cable line across the Missouri
River bridge
with Mandan

at

Bismarck, N. D., and will connect

at once.
Mitchellville (Iowa) Telephone Company has
been incorporated with $10,000 capital stock.
The council of Perry, Iowa, has served notice
upon the Hawkeye Telephone Company that its
prices must be reduced to $12 on residence connections and $18 on business houses, in accordance
with the franchise.
R.

The

Indiana Telephone Items.
The Akron Telephone Company has been incorporated with a capital stock of $5,000. The com

Bicknell and Oaktown. George Reiter, W. H. Volmer, W. H. Morrison, D. A. Yoder and I. E. Gardner
are the incorporators.
Fifty telephone linemen employed in construction
work by the United Telephone Company near Marion
quit work on Friday.
The strikers are union men
and the union asserted that the company had discharged union men with the intention of filling their
places

ment

non-union men. It is thought a settlebe reached and the strikers will resume

vifith

will

work.

The new South Side branch of the New Telephone
Company in Indianapolis has been opened for business.

the

Over 800 subscribers in the district south of
Union tracks will be connected directly with

exchange, which is situated in a new two-story
building, fitted up with the latest conveniences for

Ibis

Suits.

Company

has recently
suits against Independent telephone conof the defendants is the Akron (Ohio)

for "Signaling Apparatus for Telephone
Switchboards" issued to C. E. Scribner on February
5. 1901, and numbered 667.463.
The invention covered in this patent is designed to cause the super-

visory

signals

of

two

united

lines

to

act

inde-

pendently at certain stages during the connection
between the lines and jointly at other times. Barton

& Tanner of Chica,go are the attorneys for the complainant and Charles A. Brown & Cragg of Chicago,
counsel for the Stromberg-Carlson Telephone Manufacturing Company, for the defendant. The bill was
the United States Circuit Court at Cleveland
on July I2th.
The second suit is brought by the Western Electric
Company against the Keystone Telephone Company
of Philadelphia. It is based on patent No. 488,038,
issued to C. E. Scribner on December 13, 1892. for
a "Multiple Switchboard System for Telephone Exchanges." The object of the invention covered by
this patent is to provide a system in Avhich the
operation of the individual annunciator by signaling
currents sent subsequent to the establishment of a
connection with the line may be prevented and also
to provide a suitable busy test.
George P. Barton
and Edward Rector of Chicago appear for the complainant and Frank P. Prichard of Philadelphia for
the defendant. The bill was filed in the United
States Circuit Court at Philadelphia on July 14th.
filed in

The Western

Company was

unsuccessful in

a previous suit brought against the

Keystone com-

Electric

pany on another patent.

panv proposes to establish, maintain and operate an
exchange and telephone system in Akron, Fulton
County. Andrew A. Gast is president and C. T.

Howe, secretary.
The Knox County Home Telenhone Company filed
articles of incorporation last week.
The capital stock
is $125,000.
The company will operate telephone
exchanges in Vincennes, Monroe City, Bruceville,

tv.10

One

Electric

People's Telephone Company, which operates an exat Barberton. near Akron.
It is asserted
that apparatus used in this exchange infringes the

Bay, Wis.

The local telephone company at Correctionville,
Iowa, has found it necessary to abandon an underground cable, owing to dampness impairing the service.
Wires have been placed on poles in its place.
The Union Telephone and Telegraph Company
has adopted plans for exchange buildings to be

Western

COMMUNICATION.
Pole Question
To

the Editor of the

We

In

Jamestown,

Western Electrician

N. Y.
;

note in your issue of July 5th a statement in
reference to a misunderstanding between this [the
Home Telephone] company and the local Bell company, from which we infer you have been .misinformed as to the facts in the case. The city owns
seven poles, which are occupied by the city and the
Bell company jointly, but the Bell company asserts
that it, and not the city, owns the poles.
The city
refused to grant us permission to set our poles on
this particular street, but ordered us to occupy the
poles in question. The Bell company says that such
occupation by us is an interference with its lines, and
proceeded to remove our lines from the poles. We
replaced the lines, and on the second attempt of the
Bell company to remove them, we restrained them
by an injunction. The matter is now in the courts
for adjustment.
T. S. LANE.
Jamestown, N. Y., July 8, 1902.

-
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American Bell Output.
The American Telephone and Telegraph Company
has issued its monthly instnmient-ontput statement
for the month ended June 20th, as follows:
1899.
For the month
1902.
1901.
1900.
Gross output
Returned

96,653
41,741

96,300
34.22t

55613
25,671

6r,399
I5,66S

Net output

54-912

62,079

29,9^2

45,73r

589,109
226,267

469,923
194-569

346.146
132.660

341.026
91,737

December

21 to

June 20

Gross output
Returned

Net output
Outstanding, June 20

249,269
213,486
1.793,991 1-374.539

362,842
275,354
2,888.8542,228.170

The net output for the month ended June 20. 1902,
was 17,308 less than that for the previous month, and
i"-,i6o less than the high record made in the month
ended October

20,

igoi.

Telephone

of the

In
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Operating

Railroad Trains.
Part

III.

;

Secretary

Drew

How many

:

telephones have you

on that line?
Mir.
G'recne
.\bout seven or eight, I thinlv.
Tliere is one half way. I do not know that this is
very different from some other devices, but I do
:

We

not know of any just like it.
concluded to
apply for a patent, bu-t we ran against a patent that
somebody had secured for .groundin.g from the middle of the ringer coil, which is rather crude, and
we concluded (we did not know of this patent
at the time) to go fin-ther and get something more
accurate. 'We did that by this additional noninductive coil, balancing the ohmic resistance.
Mr. Ryder
I
have been using under similar
conditions a coil secured from the Bell company
known as the Hess No. 7 repeating coil, just an
ordinary coil, made up in a way so you can get at
the center of the windings of the two halves of the
coil, and the resistance of those coils is only 250
ohms on each one: so that the resistance is very
:

TELEPHONE MEN.
"There's Nothing Lil^e a Game of Golf." according
to the title of a song on sale in the Chicago music

The words of this song are by Angus S.
Hibbard. and the friends of the general manager of
the Chicago Telephone Company bring the soft impeachment that he is the author.
Charles J. Glidden of the Erie Telephone Company,
his wife and Dr. F. L. D. Rust of Boston sailed
They will tour the continent
for Europe recently.
in an automobile, visiting places in Great Britain,
stores.

"France, Germany, Italy and Switzerland. They have
planned a tour of 3.820 miles. Since last November
Mr. Glidden has traveled about 6,000 miles in a

Robinson touring

York

car,

in

New

England and

New

state.

GENERAL TELEPHONE NEWS.
There was only one bid for the telenhone franby Pomona, Cal. that was $85,

chise offered for sale

;

bv D. D. Parker, representing the Pomona Valley
Telephone Company. It was accepted.

The Eureka Telephone Compam^ of Eureka, Navarro Countj-, Texas, has been incorporated with a
capital of $4,000.
The company will maintain a telephone line between the towns of Corsicana, Mildred,
Angus. Eureka, Birdston, Winkler and Fairfield.

much

less than what you have been using.
The
seemed to be perfectly satisfactory.
Mr. Greene: I do not know but that half. the
resistance that we have got in ours might work just
as well.
I have been thinking of placing this device
on a 'quadruplex cnxuit. Mr. Ryder seems to think
it
would be successful. I thought I would just
utilize that telephonic circuit on a piece of line we
have, 44 miles long, and put that into the quadrunlex.
I am going to experiment on that on my return.
It might not work, but I think it will work
alright.
The telegraph current does not seem to

result

interfere at

with the telephonic Avith this appa-

all

ratus.

H. P. Miller
information that
:

am going

I

to say for

we have been using

Mr. Greene's
that on our

some

time.
It does not interfere with it at
are running a 'single wire from here to
Park, six miles, and connecting that to
the telephone, the same as you suggested here, and
from there to Bloomington we run the two telephone wires; you cannot tell that the quadruplex
is on, or when it is off.
President Jacoby The point made by Mr. Greene,
that of disturbance from high-tension currents, it
Tine for
all: \ve

Brighton

:

A. R. Aletcalf has applied to the City Council of
Pasadena, Cal.. in behalf of the Home Telephone
Company of Los Angeles for a franchise to construct.
maintain and operate for 50 years a telephone svstem
in that city.
It is understood the company will put
in an underground system.

The Chicago Telephone Companv

spend $16.000 on a telephone-exchange building at Chicago
^eight=:.
The building will be two-story. 24 bv 7=;
feet.
The same comoany has begun the construction
of an exchange buildin.g at Lafiin and Nineteenth
Streets,

will

Chicago, the cost to be $30,000.

the recent annual meeting of the stockholders
of the Madison-Clark Telephone Company at London. Ohio, tlie followin.g-named officers were elected
for the ensuing year:
President, William M. Jones:
vice-president. James F. Rankin
secretary, J. C.
Mc!\lillan
treasurer, R. W. Boyd: manager, F. W.
Peirce.
The annual report showed 995 telephones
in the system, being a gain of 185 since January i,
.\t

;

:

1902.

Papers incorporating the Canadian Machine Telephone Company have been issued by the Canadian
government to Hon. George E. Foster. M. P. Ludwig
and J. A. Phin of Toronto, Ont., and J. E. Ganong
and J. D. Chipman of St. Stephen. N. B.. authorizing
them to earn' on the general business of a telephone
company. The capital of the new company is to be
$250,000, and the head office w^ill be established at
Ottawa.
The Knox Telephone and Telegraph Company has
been organized at Rockland, Maine, with a capital
of $250,000, $900 paid in. and with Thomas Sherwin,
president of the New England Telenhone Company,
as president, and Fred R. Spear of Rockland. Maine,
as treasurer.
The latter company is a combination
of the interests of the Eastern and New England
Telephone companies, both of which have been operating exchanges in Rockland, Maine. The directors
of the new companv include representatives of both
the Eastern and New England. The company will
operate in Rockland and vicinity, including North
Haven and Vinal Haven Islands.

MANUFACTURERS AND DEALERS.
The St. Louis Electrical Supply Company of St.
Louis. Mo., is distributing a new catalogue descriptive of its telephones, switchboards, terminal heads
and general telephone equipments for Independent
telephone companies. The company states that it is
just shipping an order received from the catalogue
of over two carloads of material, including everything for a complete telephone exchange.

A

competitive telephone test over 400 miles of
long-distance telephone lines, conducted bv Wilbur
H. Johnston, chief engineer of the Frontier Telephone Company, Buffalo, was recently held at Scranton. Pa.
The result of this test is said to have
been so satisfactory as to warrant the above company immediately placing an order with the Kellogg
Switchboard and Supply Company of Chicago for
6,000 telephones complete. It is asserted that the
Kellogg transmitters have been tested on lines up
to 1,500 miles and found to be perfectly satisfactory.

ringer in signaling from Bloomington to Chicago, or
vice versa, that it was necessary to have our impedance coils heavy enough in resistance so as not
to absorb most of the current
inasmuch as we
had been using i,6oo-ohm bridging bells at the poles
at both ends, we concluded that 1,600 ohms would
be the proper thing to put in our resistance coil,
and so used it. I do not know how we could cut
that down without interfering with the ringing.
Mr. Ryder: The ratio is positively different in
the exijerlments of Mr. Greene.
I judge from our
own experience.
are using, you understand, SSoo-ohm coil on each set that gives you 250 ohms
1,000 ohms' resistance is a good deal; but I wish
to ask the question if it is the judgment of the
members of this association present, in the case of
the extremely high-tension current that Mr. Greene
Is bothered with, whether it is probable that transposition will eliminate the trouble?
Even taking it
for granted that the wires were absolutely parallel,
that^ is, the power wires with the telephone wires,
the interference from a 30,000-vblt current and that
froni a 2,000-volt power current, for instance, would
be, it seems to me, vastly different, and the two are
distinctly different from a soo-volt direct current
with a street car.
Mr. Miller: Perhaps some gentleman here from
Buffalo can tell us what they have at places between
Buffalo and Niagara Falls; for they have any quantity of power current there.

—

me, is a very good one one that we all
nrobably have to contend with and it comes ri.ght
fn line with another question which I hone we will
have time to discuss, that of parallel and overhead
wires along the rights-of-way.
have been greatly
annoyed by high-tension current, only for about 10
poles' length.
Of course, that is comparatively a
small matter to overcome, because we can transpose
every pole, If we so desire, and can get that very
nearly all off, although it is extremely difficult, even
then by reason of the fact that the adjoining wires
are not equidistant. Now, if those companies would
build their lines perfectly parallel, and have them
uniformly drawn up to the same height, there would
be no difficulty but you know how they build, according to t'heir right-of-way, here a low pole and
there a high one, and the wires not at all uniformly
strung on adjoining poles: therefore, it is practically

seems

to

:

We

:

impossible to eliminate

Mr.

Greene

:

the inductive noise.
presume you can put up twin

T

all

twisted wires'?
President Jacoby: You can use twisted wires: that
would be the only remedy: you can then kill all your
induction but when you have 200 or 300 miles to
string, you can see what that would lead to: so
it
seems to me we ought to try and prevent all
those thin.gs if we want to maintain .good, firstclass telephone and telegraph service.
do not
want to let any one of those power-transmission
companies mislead us on that subject.
:

We

Benson Bidwell

At Grand Rapids

:

last

winter

we used a half mile of trolley line for one side of
in order to shut off
a metallic circuit in telephone
the current we used 1,000 feet of No. 29 germansilver wire in two coils.
could talk successfully,
;

We

we

did have some trouble with the Induction
from the soo-volt power circuit. In order, finally,
to make a success of it, we had a loud-talking telephone. I thought it might interest you gentlemen
to know what we had actually done in talking over

but

a

.500-volt

current.

President Jacoby

I will state that the 500-volt
which is direct current, does not interfere
appreciable
extent.
have a mile of pole
to any
line that contains by reason of the peculiar conditions three different electric-light circuits, and we
have six telephone circuits thereon, one of which
are able to eliminate
is
a long-distance line.
every particle of induction on that line; but the
moment we strike a 20,000 or 30,000-voIt three-phase
alternating current, then that is something quite
:

circuit,

We

We

different.

say that on our line between
Street, Chicago, we
On
three-phase
neutral ground.
have a
our new line, which runs parallel on the Western
Union poles, on the extreme edge of the roadway,
about 18 feet away, there is not a particle of inducwere talking on that circuit
tion on that circuit.
yesterday.
Mr. Miller: In regard to putting in impedance
coils and the amount of resistance, does not that
depend upon the question of how you signal your
distant station? In putting in our line we jumped
at the conclusion that as long as we used a magneto

Mr. Annett

:

I will

Grand Crossing and Forty-third
6,5oc-volt,

We

We

;

President Jacoby
I observed while coming in
over the Grand Trunk a power line, three-phase,
along^ that road from Niagara Falls to Hamilton.
I noticed they had a telephone line on some poles
and they had the wires transposed every sixth pole,
and they had them uniformly strung. I imagine
that on (hat line they are obtaining fair results.
Under those conditions, it would be comparatively easy
to_ take care of the trouble.
I would rather handle
wires on the same pole than I would on adjoining
poles close together, because then you have the
matter entirely in your own hands, and you can
equalize the distance.
The theory is and I suppose
would be proven in practice that so long as you
have your wires equidistant and the tran.spositIons
:

—

—

exactly alike, you are bound to

kill

the induction,

because what one pole will induce on the telephone
wire^ will be neutralized by what is induced by the
adjoining pole in an opposite direction, thus neutralizing the effect.
ance.

The

point

to get a perfect bal-

is

,

A thought came to me while Mr. Greene was
speaking of his plan for equalizing the ohmic resistance.
We have been using a rheostat for that.
We find that, in order to maintain a perfectly working telephone circuit, composite circuit, it was necessary to keep both sides of the line perfectly balanced, the same ohmic resistance, not only of the
coil, but oi the line.
There is .generally a little
difference in the resistance of lines over the same
t/rritory, althou.gh thev may be conper and of the
Same cross-section. We put in a rheostat to adjust
the ohmic resistance on both sides.
In that way we
get it exactly right. We find that a one-half ohm
makes a very nice arrangement. It is all right to
put in ,german silver, so long as you make the
resistance of your line arms the same: but sometimes there is a loose connection or a bad joint, or
something of that kind that changes the relative
resistance of your two sides of your telephone circuit, and we adjust that by means of this rheostat.
Mr. Greene: I will say that between Tacoma and
Seattle we made up our coils out of two old duplex

spark coils, and we can adjust them, but it has not
been necessary so far.
have a millia-mmeter there
to measure the two sides
they are so nearly alike
that the difference does not count.
Mr. Annett
A word about transpositions Mr.
Greene referred to the number of poles between.
When we started out between Carbondale and St.
Louis we adopted this plan
Instead of having 30
posts to this mile, and 35 to the next, we went by
the mile posts which are measured to the inch, and
we would take just half the distance between each
mile post and measure from that to get our transpositions exactly uniform.
Mr. Miller: One- other thought: You have to
vary your transpositions to correspond with the takIne off of different wires on your line at different
points where they drop out: if you have an uneven
transposition you will find that you will have noise,
unless you straighten that out.
That has been my
experience. It is necessary to make the transpositions equal.
That must be carefully looked into.
The wires must not be allowed to get loose, your
transpositions must be equidistant, and should correspond with all the breaks in all the wires. If
that is looked to, I believe that much of the noise
we now hear in the telephone will be taken out.
J. J. Nate, Stromberg-Carlson Telephone Manufacturing Company, Chicago: One thing that has
impressed itself upon my mind during your deliberations here has been the wide range of Inquiry

We

:

:

:

:

covered,

and the points raised

gard to

line

in discussion in retesting to locate the trouble,
'.nethod of connecting up circuits, inductive results,

troubles,

and other causes pertaining
railway service.

The

Bell

to

telephone lines

in

company has an absolute

formula which enables it to locate with the greatest
certainty and precision line and instrument troubles.
Mr. Carty or
I have no doubt that these engineers
Mr. Pickernell ^would favor you with such formula
As to the liability of trouble arising
if you desire it.
in telephone circuits, these are not really any more

—

—
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probable or marked than is the case on telegraph
When we say that a telephone line frelines.
quently gets into trouble, we must also admit the
same with regard to telegraph lines. When we discuss the probability of having simply one pair of
telephone lines going down, and of that circuit being our sole dependence, we must remember that
in telegraph service- the condition is similar, except
where the system has developed from one wire to a
large number of wires. There is no valid reason
why the telephone system may not be made as
efficient in railroad service as the telegraph has

become.

As to the
tion with a

a telephone line in connec-

working of

I understand it has
not proven a success so far. Many engineers claim
but the combination has been
that it never will
successfully operated over iMorse circuits for many
While I do not make this statement from
years.
personal knowledge, I remember that when the longdistance telephone lines were constructed by the

quadrnplex system,
;

New York, it
were leased for tele-

Bell

company between Boston and

was

stated

that

these

lines

July

Garr/gus Mechanical Boiler Cleaner.

1902

ig,

Besly Badger Grease Cup.

The

illustration shows a mechanical boiler cleaner
which is said to have met with much success. The
operation of the apparatus is described as follows

"The impurities in water separate under ordinary
working pressures and are held in suspension. The
sediment thus formed, together with any earthy rnatter, is carried by the currents
to the surface of
the water, and then to the rear of the boiler, where
it
is arrested by the trough-shaped wings; when the
junction of the wings is reached, the sediment is
taken up by the floating skimmer (the mouth of which
is always at the scum line) and discharged through
the outlet pipe, with a centrifugal force, into the
precipitator.
The lower temperature in t^he precipitator and its special construction causes the sediment
to settle rapidly.
It then remains in the lower compartment of the precipitator until drawn off through
the blow-off pipe.
The circulation is completed by
the return pipe, which is connected with the boiler,
and takes only clear water from the precipitator.
Thus the sediment is continuously and eff'ectively

The accompanying

illustration

shows

the

new

double-depth Badger grease cup, made by Charles
H. Besly & Co., 10-12 North Canal Street, Chicago,
'Ibis cup is used largely on automobiles.
It is similar to the firm's regular Badger cup, except that the
cap has double the capacity and the stem is made
proportionately longer. The Badger cup is made of
cast iron and can be operated by hand or wrench.
The base has a round thread, and, it is said, will

graphic purposes, at an annual rental of about 10
per cent, on the cost of constructing the lines. These
wires were used at the same time for telephones,
and thev have been simultaneously operated, so far
I understand that between
as we know, ever since.
New York and Chicago nearly every circuit is leased
work of
as a telegraph circuit in addition to the
telephoning going on all the time. The solution of
wires
more
string
the telephone problem is simply to
as you find the volume of business over these lines

growing iSrger.
,
There is a further probability of wireless telephony becoming a success. At St. Paul or Minneapwith wireless
olis, recently, experiments were made
telephoning across the river, which were successful.
wires
Why not the same for moving trains, withmatters
strung along your pole lines? These are
developed,
of moment, which have yet to be fully
and no doubt will be in time.
one
of the
is
injured
The calling of aid for the
many
sad applications of telephony— a use which
have found necessary. We can readily appreciate
the great value of such a means of communication
You
rails.
in case of accident or breakdown on the
are all familiar with the necessity of constant comtelephone
the
here
and
yards,
munication in railroad
details of informais most efficient, securing many
such as car numbers, make-up of trains, report
tion
.

,

—

of

instructions,

switching

crews,

,

1

location

of

lost

Let

us

broken rails, and many other uses.
suppose that a train is laid out between blocks, and
the
that the mechanism has become inoperative:
telephone affords a means of communication direct
with the controlling station. With a pair of wires
worked simultaneously over the pole line, or a
straight bridged proposition, it is only necessary to
provide the train with telephones and suitable connecting apparatus for attaching to these wires, and
one is able to call up any station on the line. These
appliances could also be used by section men and
cars,

in fact, under all conditions
trains
to save time they are applicable. Conductors could report from intermediate points relameans of
or delays.
tive to time, accidents
connection could be in the nature of long poles
with terminals at each end, arranged to clamp over
the wires, with connections for attachment to the

construction

;

when necessary

A

telephone sets at the lower end, or the main wires
could be tapped and brought down near the ground
on the telegraph poles, at intervals of a few miles
The proper connections could be contained
apart.
within an iron box. Thus a means of communication between trains, section gangs, in fact, between
passengers on board a train, could be established.
Business men might even attend to important matters; railroad officials could be informed of the true
state of affairs, and information secured from outside

As

points.
to train orders

There

:

when you remember

rors,

is little liability

that

of er-

every order must

be repeated back and copied in duplicate. If it is
stated that errors do not occur in telegraph practice,
be considered as an amiable prevarication,
it may
The
for that errors do occur is known to all of us.
telephone gives you a better average of service every

GARRIGUS MECHANICAL BOILER CLEANER.

removed from the boiler. The precipitator should be
blown off every two or three hours. This requires
very little time; about one minute at each operation."

Coe, Smith

ties.

perfectly

safe

in

proceeding

along the

on which you propose to operate at the present
time for the development of your simultaneous circuits.
Yon have nothing to fear from the patents.
The Independent telephone manufacturers are already preparing to make apparatus on which patents
are soon to expire.
lines

[T7i€

etid.'\

Stanley Company's Affairs.
The Stanley
filed

stock

made

papers

at

Electric Manufacturing

Trenton, N.

from $10,000

to

J.,

Company

increasing

$4,000,000.

The

its

has

capital

increase

is

and to
the manufacture

to enlarge its plant at Pittsfield. Mass.,

extend the scope of its business in
of electrical supplies.
Philadelphia reports are to the effect that the ElecStorage Battery Company of that city will absorb the Stanley company.
tric

An

ordinance for an elevated railway has been
trodufcd in the City Council of St. Louis, Mo.

in-

&

Co.,

whose western

office

is

at

413 Western Union Building, Chicago, are the selling
agents for this device.

Meston Patent for Lubricated Bearing
for Electric Ceiling Fans Sustained.
The

for infringement involving the Meston
(No. 622,247)
for
a
lubricated bearing
brought by the Emerson Electric Manufacturing
Company of St. Louis against the Van Nort Brothers Electric Company, has been decided in favor
of the complainant.
The case was argued in the
L^nited States Circuit Court for the Eastern Division
of the Eastern District of Missouri, and the opinion
was handed down by Judge Adams. The patent involved covered an improvement in lubricated bearings, designed specially for use in connection with
The defenses were want of
electric ceiling fans.
novelty and non-infringement, but the court states
that the grant of the patent to Meston is prima facie
evidence of novelty and invention, and that he is
unable to find anything either in the patented or unpatented structures relied upon by the defendant as
anticipations to disturb the prima facie case made
by the patent itself. The opinion concludes that
each of the four claims in question involves invention
and is valid, that there is practically no dispute
about infringement and that the defendant's device
involves the invention of each and all the claims.
A decree is accordingly entered for the complainsuit

patent

stem being made of
will not break off

it

the oil hole.

Traveler's Electric Stove.
The

illustrated in the

outfit

accompanying cut

is

designed to meet a need for an electric heater that
is
equally as useful when traveling as at home.
The bottom is recessed, so that the cup encloses the
heater when set upon it, and locks in place. The
heater is of oxidized steel, and the frame of white
enamel. It has six feet of conductor cord, and a
lamp-socket plug, with an adapter, so it may be connected to either Edison or T.-H. sockets. An asbestos table pad permits its use on a polished table
without injury from heat.
The cup has a capacity of three half piiits, is
heavily tinned inside, and of polished nickel outside.
All parts of the apparatus pack within the cup, which
is 3% by five inches in size and weighs complete 2%
pounds packed.
With this outfit it is said that hot water can be had
in one's room when wanted for tea, coffee, shaving.

ant.

St.
are

in

clog, or cross.
The
steel, drilled and threaded,
strip,

It is asserted that the use of this cleaner will keep
a boiler free from scale, mud, oil and other impuri-

time.

You

BESLY BADGER GREASE CUP.
not
bar

Louis World's Fair Notes.

announced

World's Fair
anyone
who will transmit, without wires, energy amounting
to one-tenth of a horsepower for a distance of 1,000
It

is

management

will

that the St. Louis

offer a prize of $3,000 to

TRAVELER

S

ELECTRIC STOVE.

'

feet.

Construction work has been begun on the tower
which win carry the wires from the electric subway
on the exposition grounds to the second-story gallery
of the Machinery Building.
The foundation from

which the tower
of the building,

9^/1; feet below the floor
occupy a space 14 feet wide
The switchboard for which the

will rise is

and

will

by 2-2V-2 feet long.
tower is to be constructed will be the controlling
point of all the electric energy used for light and
power on the site. The foundation for the tower
will have a base of concrete and walls of fireproof

sickness, etc.
beeftea, etc.

;

one can boil eggs, cook cereals, make

The

heater

is

useful for

making

toast,

and even heating a small "flatiron" in an emergency.
The Simplex Electric Heating Company of Boston,
Mass., says it has made and sold thousands of these
electrical heaters, the same size, but of less portable
form, and thousands of people rely on them for
breakfast coffee, eggs, warm rolls, etc. The
heaters can be furnished for any voltage up to 250

tlieir

volts.

,

The council of North Amherst, Ohio, is procuring
estimates of the cost of installing an electric-light

Articles of incorporation have been filed at South
Mc.Mester, I. T.. by the Lehigh Traction Company
with a capital of $300,000. 'The corporation will
build and operate an electric line from .^toka to Coal
Gate by way of Lehigh and other mining towns. It
is estimated that 22,000 people will be served by it.
Among the incorporators are Charles Copeland,

plant.

Thomas

tile,

so that the structure will be fireproof in

all

its

parts.

Carroll and David

J.

Young.

luly
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New Weston

Direct-current Instruments.

Several new types of electrical instruments are being
put on the market by the Weston Electrical Instrument Company of XVavcrly Park, Newark, N. J.,
among which the "duplex" direct-current instrument
This instrument is ilis worthy of special mention.
lustrated' in Fig. I and is called "duplex" because it
contains a voltmeter and an ammeter in one case.
For some purposes this combination will be found
much more useful than two instruments in separate
cases.

For instance,

in

many

that the case is

made

of cast iron,

is

not waterproof,

and does not closely surround the working parts
of the instrument.
The difference in the size of the
case and the material of which it is made, necessarily
makes the
model much heavier than the R. The
dimensions and weight of the T model are as follows: Length. 11 inches; width. S'l> inches; height

T

43
although care should be exercised not to
the instrument to powerful magnetic fields
which would permanently magnetize the iron case.
The accuracy will be found sufficient to enable employes of central stations to check up their switchboard instruments, and in general testing".
The \\'cston company also makes a small rnnnd(luences,

suliject

fKTW

cases where practically

simultaneous readings of current and potential difference are to be made, these instruments will be
found more convenient to use on account of the
they
close proximity of the scales and indexes, and
where
will also be found specially useful in all cases
or
^pace is limited and compactness is a necessary
desirable feature. At present the company makes
designated
two models of this type of instrument,
as

R and

T. respectively.

enclosed in

R

model the two instruments are
In the
waterproof akima neatly desisrned and nicely finished
iuum case, w'^hich closely surrounds the operative parts
particuof the instruments. These instruments are
account
larly suitable for use on electric vehicles on

of extreme lightness, compactness and freedom from
danger of injury by water, snow, moisture or dust
The dimensions of this model and weight
aiufdirt.
are as follows: Length, gVa inches; width, seven
inches: height (or depth), 3% inches; weight (without shunt), eight pounds.
It is asserted that thousands of these instruments
are in daily use in this country and abroad, and are
giving excellent results. They were originally designed for automobile service, and extreme care has
been taken in designing and constructing the whole
instrument, and especially, the moving parts, so as to
be able to bear without injury the constant vibration
to which such instruments are subjected while in
use on vehicles.
.\side from their adaptability to use on vehicles,
these instruments are also said to be particularly
well adapted for use in all other cases where extreme
vibration is met with, or where space is very limited, and lightness a desirable or necessary feature.
The modelR instruments are not well suited for
used in cases where powerful external nm.gnetic fields
exist, since such fields would disturb the accuracy
of their indications. They are, however, well adapted
for use on small switchboards, and especially on

motor-starter switchboards, where they will be found
to render very valuable service in indicating the
power used in driving single machines or groups

FtG.

NBW WESTON DIRECT-CURRENT INSTRUMENTS. — DUPLEX INSTRUMENTS FOR FACTORY MOTORS.

2.

(or depth),

3%

inches; weight

(without shunt), 17

pounds.

The model T is well adapted for use in small
{^olated plants, and for all cases where the existence
of powerful external fields would render it impossible
model. The function of the cast-iron
to use the
case is to shield the instrument from external fields,
and this it does in a most effectual manner. In
both forms of instruments the workmanship is of

R

the highest character,

and the design and construction

K) instrument that has been expressly
designed to meet the demand for good but lowpriced instruments for use on small direct-current
switchboards, such as are installed in connection with

pattern (type

small isolated plants, for lighting, power and other
purposes, or for telephone, telegraph and other service, where a small instrument fully meets all the
requirements. A roujid-pattern type S direct-current instrument has been designed to meet the requirements of the medical profession, dentists and
others who need a very compact instrument for use
in connection with the medical applications of electricity, and for other purposes where compactness,
neat appearance and a high degree of accuracy are
.

demanded.

Waterpower Development on Drainage
Canal Below

Joliet.

A

group of capitalists headed by Robert Gaylord
oi Chicago and represented by Charles A. Munroe,
an attorney, is said to have secured options on lands
lying upon both sides of the Desplaines River for
three-quarters of a mile south of Joliet, 111. It is
announced that a dam will be erected and the waters
of the Chicago Drainage Canal and the river used
to develop 20,000 horsepower for electrical transmission to Chicago and Joliet.
Condemnation proceedings against the Chicago Sanitary District have been

begun by the promoters

to secure land

it

holds for

For the purpose of

the furtherance of the scheme.

heading

off the attempt of private capital to develop this valuable waterpower the Sanitary District
Board of Trustees has ordered Chief Engineer Randolph to resume immediately the work of develop-

ing the power, abandoned in igoo. Work will be
begun at once on the cofferdam preparatory to the
permanent setting for the turbines. The question of
disposing of the power to be developed is not
deemed a serious one by the trustees.

Electrlcal

Development

at Portland,

Oregon.
The Oregon Waterpower and Railway Company,

FIG.

I.

NEW WESTON DIRECT-CURRENT NSTRUMENTS. — DUPLEX INSTRUMENT (MODEL

of machines. Fig. 2 shows their application for this
purpose in the Weston company's works, where each
switchboard controls a motor running a separate
group of machines. By their use in this manner
it is easy to ascertain the power used to drive machines, and thus to charge the proper proportion of
power to each department, or even to each machine.
They also serve, when so used, to indicate abnormal
conditions arising from friction or other causes, and
will thus be found to aid materially in securing
economy of operation of machinery in general.
The working parts of the T model are precisely the
same as are used in type R, except that the scale is
larger, and consequently the divisions more open
for the same range, than is the case with the R, and

incorporated last year as the Oregon General Electric Company, has acquired all the rights and holdings of the Portland City and Oregon Railway Company, and that corporation has been formally dissolved by action of the board of directors. W, H.
r)

such as to insure great durability and accuracy. The
bearings are made of highly polished sapphire, and
the pivots hardened and accurately ground and highly
polished.

A cheap but good portable direct-current instrument (voltmeter and ammeter separate) is made by
the Weston company, which is adapted for use in
many circumstances where tests are to be made, but
where the extreme accuracy which obtains in the
Weston portable standard instruments is not necessary or desired. They are suitable for use in institutions of learning, and arc specially serviceable in
central .stations, where stray magnetic fields exist, as
the instrument proper is enclosed in an iron case
which forms a shield against external magnetic in-

Hurlburt is president, and W. F, Morris is secretary
of the company, which is capitalized at $2,000,000,
Much has already been said about the plans for the
construction of an electric power station on the
Clackamas River and the building of a trolley road
to that property.
These plans may now go forward
under the new company. F. S. Morris says that the
company contemplates electric development in the
vicinity of Portland or immediately tributary to that
city that will call for the expenditure of several

A

millions of dollars.
number of electric roads may
be built to develop the country. Two shiploads of
steel rails are now on the way from Europe.

The

entire electric-light

and

Texas, has been destroyed by

ice plant
fire.

of Crockett,
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The

Ideal

Electrical

Engineering

Course.'

By Charles

P.

Steinmetz.

to-day's meeting ends tlie first Institute year
in tlie new century, and it may be appropriate then
to lool-c baclc into the work achieved and forward
into the future.
At the entrance of the nineteenth century we see
empirical science struggling for recognition against
metaphysical speculation. At the entrance of the
twentieth century metaphysics has practically ceased
to be considered, and empirical science is universally
acknowledged as the source of all human progress.
In gradual advance from success to success this
victory has been won. Without any restraint emBut with the repirical science can now expand.
moval of the opposition of an hostile philosophy,
has been removed also the searching criticism into
the correctness of the results, the methods and
the' theories propounded by empirical science, and
thereby the absolute safety which characterized the
work of the earlier period. Herein lies the greatest
danger to the unbroken progress of science.
Facts, whether incidentally observed, or intentionally, by experiment, are the foundation of science.
But the mass of facts has accumulated so
as to be beyond comprehension and we are forced
thereby to work with the conclusions from the facts,
the empirical rule, theory, hypothesis, and have become so used thereto that gradually the dividing line
between the theory and the underlying facts has
become blurred, and we consider the theory and attribute to it the same certainty as only the facts
have on which it is based. But, however well a
theory represents the facts and proves its value in
successful application, it unavoidably contains besides the facts on which it is founded, foreign elements, mainly the personal equation of its origiriator
and the personal equation of its times. And when
building upon theories, the danger exists that instead
of upon the facts represented by the theory, we may
build upon the personal equation of the time without
realizing the unsafe foundation of our structure.
The reverence for the facts as the foundation
of science has been extended to the theories based
thereon. But, when by building theories upon theories, conclusions are derived w'hich cease to be
intelligible, it appears time to search into the foundations of the structure and to investigate how far
If we are told
facts really warrant the conclusions.
of matter moving in a vacuum tube with velocity
comparable with that of light, of small chips breaking off atoms, of free atoms of chlorine and sodium
floating around in a salt solution charged with opposite electric charges, whatever that may be, of
electricity being propagated not through the conductor, as we used to assume, but through the space
surrounding it, etc., it is time tO' pause and try to

With

understand.
In the gradual replacement of facts by the belief
in theories, more or less inadequately representing
the facts, lies the chief danger to further scientific
progress.
Here is a field where splendid work can
be done and should be done, in destructive criticism,
by the younger generation, which, after leaving college with all the theoretical armament required, is
not yet handicapped by personal relations with the
men whose names are identified with the ruling
theories.

Especially for our branch of electrical engineering,
importance, since all the
is of fundamental
success of our work depends upon the absolute
safety of the foundations on which we build.
All future progress in science and engineering
depends upon the young generation, and to insure
an unbroken advance it is of pre-eminent importance
that the coming generation enters the field properly
fitted out for the work.
Here the outlook appears to me by no means
this

encouraging.
It is not the object of the college or university
to turn out full-fledged engineers who can handle
any engineering problem of any magnitude. The
available time is altogether too short, and a very
great deal of practical experience is required, which
is not available to the educational institution.
It is
not necessary, either, and the college graduate is
not expected to take immediate charge of engineering works of great magnitude. All the educational
institution can do and should do is to fit the student
so to take up the practical work as efficiently as possible, and that is to give him a thorough understanding of the fundamental principles of electrical engineering and allied sciences, and a good knowledge
of the methods of dealing with engineering problems.
The average college course at present does not do
entirely

this.

One

the reasons of the inefficiency of the
present college course is the competition between
colleges.
By trying to teach more than other colleges, gradually the quantity of material taught by
our colleges has increased so that it is not possible
any more to give a thorough understanding, and
memorizing takes the place of understanding. Memorizing, however, is an entirely useless waste of energy, since anything that is not perfectly understood,
but merely memorized, will be forgotten in a short
lime if not continuously applied, and if continuou-sly
applied it would be remembered anyway. If, of the
amount of material in electrical engineering as well
as other branches which the educational institution
1.

trical

of

Presidential address before the American Institute of ElecEngineers at Great Harrington, Mass., June 21, 1902.

July

of to-day attempts to teach, one-half or more would
be dropped altogether, but the rest taught so as to
be fully understood, with special reference to general
principles and methods, the product of the institution
would be far superior and more successful in practical life.
To be dropped, then, are all formulfe,
rules, etc., beyond the most simple ones, of the
scope of the multiplication table, etc. When needed,
formulje can be derived from the fundamental principles, or looked up in the literature, and their
memorizing is a mere waste of valuable time, useless, since the memory cannot retain them if the
understanding cannot reproduce them from their premises.
This, for instance, applies to the various
formuls of electromagnetic induction, the equations
of he transformer and other apparatus, and theoretical investigations in general.
Still more than in electrical engineering this applies
to the allied branches of science and engineering,
of which the electrical engineer should have a fai^
I

understanding. Here anything beyond fundamental
is objectionable.
The electrical engineer
should understand the principle of the steam engine,
of the hydraulic turbine, know why the spouting
velocity and the peripheral speed of the waterwheel
are related to each other theoretically, and how this
relation is modified actually, but should not memorize the mathematical theory of the turbine with its
half-dozen unknown friction coefficients. He is not
expected to design turbines, and if he did, his design would surely be a failure, but he is expected
to understand the turbine, the steam engine, etc.
The engineering graduate should kncnv the principles
of the strength of materials, the distribution of
forces in the loaded beam, the reasons leading to
the I-beam, to the triange in bridge and roof construction, but time should not be wasted in calculating bridges or deducing elastic curves, etc.
In short, in electrical engineering, and more still
in all allied branches, nothing beyond the general
principles is needed for success, but the principles
should be fully understood, and with the limited
time at disposition this cannot be done if time is
wasted in memorizing things to be forgotten, afterward.
One of the objectionable features of the instruction of most colleges is the step-by-step method.
One subject is taken up, by application of sufficient
time and energy pushed through, and then, after
passing an examination, dropped to take i.ip another
It is true that, by steady application to
subject.
one subject a great deal can be learned, and so
splendid results derived in the examination papers;
but all that is learned in this manner is forgotten
just as rapidly.
To understand a matter thoroughly,
so as really to have a lasting benefit therefrom, and
not only make a good showing in examination paprinciples

pers,

Any
the

formulfe, etc.
they can always be looked up in a
book when needed.
A thorough knowledge of general physics, espe;

law of conservation of energy, which, I
sorry to say, is not yet an integral part of our
thinking, and of chemistry, especially theoretical
chemistry and chemical laboratory, in the latter
cially of the

am

freely

at.

The combination

of

textbook

and

home work

offers a splendid means for incompetent instructors
to make an elegant showing in the examination
papers and turn out a very inferior grade of men,
men who sometimes do not even know what real

subjects
understanding means. Free lectures on
which the instructor himself thoroughly understands
(which is by no means always the case now) make
possible to direct the course so that the student's
understanding follows the course, and in this case
superfluous, excepting in connection with the laboratory. Reviewing the lectures
and filling out the gaps due to absence, etc., appears
to me the only legitimate requirement on the student's time outside of the lecture room.
The present method of examination, which consists in expecting the student to answer 10 questions
or so within a few hours, is faulty. It shows what
the student has memorized, but not how far he
understands it. Furthermore, the brilliant student
who usually answers nine out of 10 questions correctly and would have answered the last if he had
not made a slight mistake, displaced a decimal point
or so, in practical life may be utterly useless, since
while doing very rapid work, his work is not reliable,
while a slow man, who, however, can absolutely
rely on the correctness of his work, will be very
successful in practice, while hardly passing the college examination.
What, then, should an ideal electrical-engineering
course contain?
Of mathematics, plain and some solid geometry,
it

home work becomes

arithmetic,

and a good knowledge of algebra.

—

Plain

using tables,

electrical-laboratory work should be taken
up right in the beginning. Even before taking up
the theory of apparatus, the theoretical investigaticn
of alternating currents, self-induction, transformers,
etc., the student should have met this phenomenon
and handled the apparatus in the laboratory. Only
after seeing the effects of self-induction, for instance
on the alternating-current circuit in the laboratory,
the theory of self-induction will have any meaning
and inake an impression on the student. What the
student has seen practically in the laboratory he will
then take up in the theoretical course, to understand
it. learn to calculate and control, and afterward, going back once more to the laboratory, apply it. It
is here where the average college graduate is inferior
to the practical man, and in spite of his handicap
regarding theoretical
knowledge, the latter frequently pushes ahead of the college graduate by his
superior understanding of the phenomena, based
on his familiarity with them.
Design of electrical apparatus is of very secondary
utility and rather objectionable, with the exception
perhaps of some very simple apparatus. The considerations on which designs are based in the engineering departments of the manufacturing companies
and especially the very great extent to which judgment enters into the work of the designing engineer
makes the successful teaching of designing impossible to the college.
Far better is the reverse operation, the analytical investigation of existing apparatus, and more instructive to the student.
'That
is, to derive from
existing first-class apparatus by
measurement and test, the constants of the apparatus,
and to calculate these constants and compare them
with tests. Besides, a very small percentage of the
college graduates enter the field of designing, but
most of them will have to handle apparatus, and it
is therefore very much more important to be
familiar with the completed apparatus in all its characteristic features, in normal and in abnormal operation, than to be able to design it.
The proceeding naturally can be a short outline only of the work which I consider appropriate
to an electrical-engineering course, but I believe
the general principles of the course can herefrom
be understood. They are to give the student all
the ground work required to be successful in future
practice, but not the impossible aim of giving him a
complete education as practical engineer.

The Late Professor Rowland.
Writing in Scribner's Magazine of the late Henry
A, Rowland, one of the most eminent physicists that
the country has produced. ex-President Oilman of
Johns Hopkins University, with which Professor
Rowland was long connected, says
"A few words
:

of personal delineation may help to keep in mind
his remarkable individuality.
He was tall, slender,
but not slim, well proportioned, alert, giving every
indication of a healthy body.
Of phj'sical exercise
he was very fond
in winter the horse, in summer
the sailboat, gave him never-failing delight.
He
knew where to find the trout and how to handle
the rod. He would take great risks in following the
hounds- 'You should think of the fox. and not of
the ditch,' I have heard him say when he was
chided for his rash horsemanship. He landed once
in Liverpool and saw an advertiseinent of a meet.
He took a train to the nearest station, hired the best
nag he could find, joined in the run, won the brush,
and then disappeared froin among his competitors,
who hardly knew what to make of this unexpected
victor.
He designed a sailboat, and before it was
launched he told the builders to paint_the water-line
where his calculations said that it should be. They
objected; he persisted. The boat was launched,
and the builders smiled wdren they saw that the line
was above the water's edge, 'Put in the mast,'
said Rowland, and the boat sank to the painted line.
'That was what I had figured on,' he exultantly said."
;

Boat and Electric-railway
The

it

now

will

integral

is

assented, have

other

electric

Cin-

made

railways,

or under construction, that

have but 40 miles of track to build, between
Ohio, and Michigan City, Ind., where
connect with a boat line for Chicago, This

it

will

company

will, it is stated,

absorb the Winona.

War-

South Bend Traction Cornpany,
whose line is now almost built, A new company
will lie formed to build the other 40 miles of road
and the original company will act in the capacity of
an operating company.
saw,

Elkhart and

The

Pacific

Honolulu.

of

with

in operation

it

Cincinnati,

and of

no memorizing

Company,

arrangements

such
either

Wayne and

of the Dayton. Fort

officials

cinnati Traction

will

but

Connection

Between Chicago and Cincinnati.

trigonometry no spherical trigonometry required
and a thorough understanding of analytical geometry
calculus,

etc.

The

requires several years' familiarity therewith.
subject, therefore, that is not kept up during
whole college course might just as well be

dropped altogether and the time spent therein saved.
We hear that college graduates have no mastery
of the language, cannot express themselves logically,
and therefore recommend that more time should be
devoted to literature and instruction in the English
language. But as long as we do not teach logic,
but have English language taught by philologists,
more or less of the character of the florid newspaper
style, that is, to write very many Avords on a very
small subject, no useful results can be expected.
Logic should be taught by a scientist, and the principle of English teaching to engineers should be to
enable them to explain a subject intelligently and
logically, with as few words as possible.
That is,
Faraday's researches, and not the product of the
successful novel writer, should be the example aimed

1902

19,

extend

Heights Railroad Company of Hawaii
present Pacific Heights railway to

its

Tantalus, a distance of

more than

five

miles from
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Street-railway Motor
Equipment.'
By Fred A. Jones.
nature of my subject you will undoubto£ me a paper somewhat teclyiical, for

Selection

From

of

the
edly expect
it is ni}' business to deal with the technical sides of
electrical interests.
1 shall endeavor to point out
some of the problems that arise in handling an electric street-railway service, and then show the difference, cost of power, and hence economy of operation, for different methods and equipment.
1 am
going to make a statement that 1 know will be a
matter of surprise to you, perhaps be doubted by
some, but it is based on a sttidy of the conditions
of a large number of roads, and I believe would
be well within the bounds of what actually is the
case if a thorough canvass and investigation were
made. Fifty per cent, of the electric roads of the
I'nited States are consuming at least 40 per cent,
more power than is necessary to operate their cars
and make their schedules another 2^ per cent, are
consuming 20 per cent, more power than is necessary; 15 per cent, are using lo per cent, of needless
energy, and the remaining 10 per cent, of the systems have been thoroughly analyzed and are operating on the best possible economy. This statement
would be indorsed by engineers in the East, older
in the electrical field than I am, so that there is a
vast field opened up for effecting a saving in cost
of operation of the majority of railway systems,
if only this one item of saving in energy, by reason
Besides
of adaptability of equipment, is considered.
the saving in energy consumption, by reason of the
nature of equipments, there are other problems of
expense constantly before the street-railway superintendent that I shall not attempt to treat. Among
these might be mentioned cost of labor and maintenance, and under these items would come the
arrangements for handling at the car barn, the
economy of the power plant, the difference in fuels,
closeness of inspection and the energy loss in the
line, as well as the rail bonding, etc.
Jly subject deals only with the railway-motor
equipment, and what should enter in when making
its selection.
In the first place, the rating of the
railway motor is a matter of temperature; the horsepower is purely nominal, and really indicates the
coramutating capacity of the machmes. It means
that if the motor is placed upon the stand and run
at a current and voltage necessary to give its rated
horsepower for one hour, the temperature rise will
motor on any
be about 75 degrees Centigrade.
railway service, if the cycle of events is steadily
repeated, has a certain fi.xed rise in temperature,
with small variations from this temperature. For
example, if we have a lo-ton car, making a round
trip of five miles in 30 minutes, with an average
ot five stops a mile, and including five minutes
an average of 10 secorids
lay-overs, and each stop
in duration, and the average passenger load is inthen,
for a certain motor,
10
tons,
cluded in this
with a certain gear and pinion, there would be a
certain rise in temperature, which can be correctly
calculated by knowmg the characteristics of the moAs you well know, the smaller the pinion, the
tor.
lower the speed of the equipment, and the larger
the pinion the higher the speed. With any motor
low or high-speed gearing may be furnished, and,
as a matter of fact, eight or 10 different sizes of
gears are manufactured for each standard motor
by the large companies. The speed of a motor may
also be increased by decreasing the number of turns
per coil of the armature. Thus, we have one-turn,
two-turn, three-turn, four-turn, five-turn and sixturn machines, and a few with even a greater number of turns. Very large motors have only one
turn per coil when used for elevated-railway service.
Each manufacturing company gets out a line of
railway motors ranging from 20-horsepower to 250horsepower rating, and each size of motor may
have different-sized pinions and gears and a different number of turns per coil in the armature; so
that in making a selection of the proper motor
equipment to handle any service, we have 300 or
400 different equipments to select from. Some engineers, and some of the best engineers, have specified
a fiigh maximum speed for every condition that
would stand it. This necessitates high-speed gearing, which means a lower tractive effort; that is, a
greater current is required for obtaining the same
tractive effort with high-speed gear than with a
low-speed gar. Where the stops are few, for example, once every two miles, as in intergrban or
suburban service, this may not be so important,
but in heavy city service, where the stops are six
or seven per mile, for low-energy consumption, the
equipment must be low-speed, and at the same time
nothing is lost in time, for the low-speed equipment
will accelerate more rapidly than the high-speed
;

A

m

equipment.

There is a method of representing pictonally the
service conditions of any railway line, and this is
called a service characteristic. It is based upon the
fact that a motorman will repeat the same cycle of
events very closely in going over the same grounds
and in the same time. If wd represent as abscissa
or in a horizontal direction, time, and as ordinate, or
of
in a vertical direction, speed, and plot the cycle
a car from start to stop, first accelerating and then
running on the motor curve free, running at a uniform rate, coasting, and then braking, we can draw

read before the Souihweiiero Gas, Electric and
m,
Street Railway Association at San Antonio. Texas, on Apnl
Mr. Jones is a mechanioal engineer ot Houston, Texas.
902.
I

A paper

45

CORRESPONDENCE.

this service characteristic, and the area of the figure
will be the distance covered.

Thus, by going over a service, averaging the distance between stops, and the time per stop, taking
the number of passengers at to o'clock in the morning, about the lightest service, and six o'clock in
the evening, about the heaviest service, and thus
setting the average load, if necessary dividing the
line up into sections, especially where part of the
running is in the city and part suburban, we might
get very closely to the conditions of operation.
Now, it is very important that the temperature
rise of the motor shall not be excessive.
It is estimated that if rise in temperature is 100 degrees
Centigrade, the motors will begin to burn out after
one year's service, and will give probably a great
deal of trouble the first year. If the temperature
rise is 90 degrees, the probabilities are that no trouble
will be experienced the first year; the second year
there will be some trouble, and the third year new
coils will probably be required for all the motors.
With 75 degrees rise, the motor should last seven
years, so that it is very important that the rise in
temperature should not exceed this amount, and it
is important to determine the eicpected rise before
llie motor is bought.
This may be done very closely,
if each motor is tested over a wide range of servIt is not
ices and temperature is accurately taken.
probable that any service condition in practice will
f identical with the conditions of one of these tests,
If
but this is provided for in the following manner
the degree rise is divided by the number of watts
lost in the field and also by the number of watts
lost in the armature, we get a series of values giving
degree rise per watt lost for both field and armature
for different ratios of distribution of losses. The
ratio of distribution means the watts lost in the
armature, divided by the watts lost in the field,
and for every service there is a certain distribution
of losses to be expected. The armature loss of the
motor is made up of the core loss (which includes
the eddy currents in the iron and copper), and the
'R loss. C representing the current through the
armature, and R the resistance of the armature.
The field loss is entirely a C"R loss, and the current
of the field being the same as that of the armature, as railway motors are series motors, but are
representing in this case the resistance of the fields.
Now, if by our analysis of the service conditions
we can determine the ratio of distribution of the
losses to be expected from the tests of the motor
itself, we can determine the temperature rise, and
this rise can be determined within three or four
degrees. The motor that has high core loss cannot
be used for high-speed work and long distances between the stops, for the core loss increases with
the speed; but it is not so essential to have^ low
core loss for a large number of stops per mile.
The best motor for interurban work is one with
high resistance and low core loss; for city work,
low resistance and as high core loss as is necessary.
It is not possible to reduce the core loss below a
certain point, or in intermittent work low armature
reaction and high flux are necessary, and with high
flux comes naturally high core loss.
I have tried to point out how the question of
temperature primarily affects the selection of the
equipment. Almost as important is the question of
energy consumed, which is generally calculated in
terms of watt-hours per ton-mile. The watt-hours
per ton-mile for a 14-tooth pinion would be less
than for a 17-tooth pinion, using the same motor
and making the same schedule, with all other conditions the same, but the maximum speed would be
less, and it might be that not quite as fast a schedule
could be made by it. If it is possible to iTfake the
desired schedule, however, with a 14-tooth pinion,
it would be much preferable to use, in spite of the
fact of it not giving as high maximum speed as
would be reached on a level. One of the elevatedrailway companies in the North could undoubtedly
save 10 per cent, of the money expended for power
by reducing the number of teeth of its pinions, and
still make the same schedule that it is now making.
1 will close with an explanation of what is proposed by the two largest electrical manufacturing
companies in regard to approximating service con:

'

on railway motors.
to run at such a. voltage
and current as will give the losses met with in pracThis
tice with the motor mounted upon a stand.
is undoubtedly the most convenient method of testenough
approaches
near
ing, but I do not believe
ditions

in

making

tests

One company proposes

to

service

conditions.

The method

of

the

other

company, of actually running the motors at a voltage
at which they will be used in practice on the experimental railway, and obtaining in this manner
the motor characteristics, seems to me to approach
nearer the absolute conditions in practice. I know
from experience that there is a difference in the
way the motor acts when stationary and when on
a car, as to ventilation, heating and general operation.

The Paducah City Railway Company has been
organized at Paducah, Ky., from the Paducah Railway, Light and Power Company, increasing the capital stock $300,000 and taking in several Cincinnati
capitalists. Bonds will at once be issued for $600,000
to make extensions and improvements. The new offiPresident, George C. Thompson; vicecers are:
president, George C. Wallace; secretary and treassuperintendent, H. S.
urer, A. L. Rich, Cincinnati
Porter, Cincinnati.
;

New York
New

York, July

Notes.

—An

important reduction in
rates for electric lighting will be made by the New
York Edison Company and the United Electric Light
and Power Company of this city, beginning on September 1st. The reduction will average more than
20 per cent, to the large consumers and about 25
per cent, to the small consumers. The new schedule
is to be IS cents a kilowatt-honr for the first two
14.

hours, instead of 20 cents.

For the third and fourth

hours the charge will be 10 cents for a kilowatt-hour,
and for the fifth and sixth hours 7% cents a kilowatthour. Over six hours the charge will be five cents
an hour. The small consumers will receive a greater
advantage from this reduction than those who burn
their lamps long hours.
The two companies divide
between them nearly all the electric illuminating
business in the

city.

The committee on

railroads of the Board of Alderat a meeting on Friday, considered the franand route accepted by the Rapid Transit Commission for the proposed tunnel to give the Penn-

men,

chise

Railroad Company direct connection with
York, The Board of Aldermen must either
accept, or reject the propositions submitted for consideration, as it can make no amendments.
Argunients were heard from those in favor of and opposing the grant, and the committee took the matter
under advisement.
At a meeting of the Rapid Transit Commission on
Thursday a resolution offered by Mayor Low was
unanimciusly adopted, providing for a conference between Bridge Commissioner Lindenthal, representing
the city, and Chief Engineer William Barclay Parsons, representing the commission, in regrad to the
working out of details in connection with the latter's
plan for a tunnel under Center Street. The mayor
presented a letter from Mr. Lindenthal in which he
sylvania

New

recommended, "First, that the tunnel line be built
from the Williamsburg bridge to Center Street and
down Center Street to the City Hall terminus, and
that accurate plans and estimates of cost be prepared
therefor; second, that simultaneously a moving platform be installed on the Brooklyn Bridge, and that
the

necessary

steps be authorized therefor
further improvements be taken up
later, and in a systematic manner, so as to fit into
a general scheme of rapid-transit connection between
the East River bridges and rapid-transit lines on both
sides of the East River."
The results of the Columbia Yacht Club's recent
races have been announced.
There were three classes
of power boats in the contest, prominent among
which were some electric launches. The race was
run over a 12-mile course, and in the electric class
C. A. Starbuck's launch Carmen won the prize, a
handsome silver cup, in one hour 44 minutes and
10 seconds.
The $150,000,000 mortgage authorized by the stockholders of the Brooklyn Rapid Transit Company in
March last, covering the property, stock, securities,
etc., of the company, has been filed with the county
clerk of Kings County.
The mortgage Js dated
July 1st, and the Central Trust Company 'of Manhattan is the mortgagee. The purpose of the mortgage is to allow the company to issue stock for the
amount, the money raised to be used for the various
improvements in the road and for taking up underlying mortgages as they become due.
J. Hampden Dougherty has resigned his position
as commissioner of the Department of Water Supply,
Gas and Electricity. It is said the one cause of the
resignation was the policy of the Board of Estimate
and Apportionment in not allowing him funds for
what he deemed necessary improvements. He is
succeeded by Col. Robert Grier Monroe.
It was announced during the week that August
Belmont had purchased all the franchises, real estate
and rolling stock of the New York and Queens
County Railway Company, and it was reported that
the Metropolitan company, controlling all the trolley
lines on Manhattan Island, was associated with Mr.
Belmont in the purchase.
The New York and
Queens County Railroad Company controls virtually
all
the electric-railway lines in the Borough of
Queens on Long Island, and among the franchises
acquired is one granted several years ago to the Long
Island Railroad Company for the construction of a
tunnel under the East River. Mr. Belmont plans to
bring the Queens Borough cars into New York
through a tunnel from Long Island City to Fortysecond Street, Manhattan. The price paid by Mr.
Belmont was not announced.
The Board of Aldermen has passed the Sullivan
"car ahead" ordinance, which provides that every
street car shall carry on the outside, in front and on
top, a placard or signboard conspicuously announcing
the point of destination.
As was prophesied some time ago, it now appears
certain that excavations for the rapid-transit subway
will not be completed before next January.
One section of rock between Hillside Avenue and One-hundred-and-eighty-first Street will probably be left to
be completed at that time. The present status of the
tunnel may be mentioned briefly as follows
The
excavations in City Hall Park are mostly covered
over.
Two long stretches in Elm Street are finished.
At least 10 blocks in Fourth Avenue are repaved, and
many more are ready to be filled in. Twenty or
more blocks in Broadway are entirely completed, and
over five or six of them trees have been planted
third,

that

legal

all

:
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destroyed by the excavators.
a continuous scene of
wrecl<age a year ago, is almost renovated from the
Park to One-hundred-and-thirty-fifth Street, and in
the Bronx the work has advanced far enough to assure its completion on time. The "binding points"
are few and far between, and every effort is being
M. L. G.
concentrated to obviate the difficulties.
to take the place of those

Lenox Avenue, which was

New England News.

—

11.
It is reported that the General
Company is considering the feasibility of
Middleton Paper Company, at
the
plant
of
the
buying
Middleton, Mass., with the view of manufacturing
The mills are valued at $170,000.
its own paper.
The contract for building a waterpower plant on
the Deerfield River, at West Deerfield, Mass., has
been let. The dam will be 35 feet high and the
power will be used by the Greenfield (Mass.) ElecThe work is to be
tric Light and Power Company.
completed November 15th, and it will cost about
$100,000.
The Taunton, Assonet, and Fall River Street Railway Company has asked the Taunton and Fall River
aldermen for franchises in those cities. It has obtained franchises in the towns of Berkley and Assonet, and it proposes to build an electric railway
between Taunton and Fall River, via those towns
and Freetown. The compatty is capitalized at $150,-

Boston, July

Electric

000.

The General

Company has

leased a factory
on Astor Street, in Lynn, Mass., and is using it for
Electric

incandescent-lamp factory. The company will
build an addition to one of its River Works factories,
which will be 400 by 250 feet, and it will build a
new factory for general machinery work, the latter

an

to
1

to

measure 500 by 250 feet.
he Holtzer-Cabot Conipany has taken the title
the estate at No. 100 Pearl Street, Brookline,

Mass.
After being out two months, the striking motormen and conductors of the Providence lines of the
United Traction Company, voted to return to work
The company had less than
the first of the week.
ISO vacancies for the 400 or 500 applicants. As
some of the new men have proven unsatisfactory, it
is expected that they will be replaced by old employes who were among the strikers. The Pawtucket strikers at first refused to abide by the decision of the Street Railway Employes' Union, and
they remained out a couple of days longer, when
about 80 of them signed a contract agreeing to work
II hours within 24 hours at the rate of 18% cents
per hour. The boycott on the company, which had
been in existence a month, has now been removed
and street-car matters have resumed their former
condition.

William P. Williams has been awarded the contract to build the Port Jefferson and Patchogue Trolley Company's electric railway across Long Island,
between Port Jefferson and Patchogue, N. Y., a distance of 15 miles. The. road will be largely built on
Other lines will be built between
private land.

Patchogue and Monches, Eastport, Speonk, GreenBay Shore and Amityville, on the southern
shore of Long Island. The line between Port Jefferson and Patchogue is to be completed by June,

ville, Islip,

1903.

The annual outing of the New England Street
Railway Club was held at Whalon Park, near Fitchburg, Mass., the Fitchburg and Leominster Street
Railway Company acting as host. About 150 railway
men were present, representing nearly every electric
railway in New England. H. E. Farrington of the
Boston and Northern Street Railroad Company, president of the club, presided at the business meeting,

and D. L. Prendergast of the Boston Elevated Railway Company was toastmaster at the dinner. The
address of welcome was delivered by Hon. James E.
McConnell of Fitchburg.
The Concord, Maynard and Hudson Street Rail-

way Company has

petitioned for authority to issue

bonds amounting to $175,000, the proceeds to be used
in funding its floating indebtedness, purchasing real
estate, and improving its ecjuipment.
The Kilton Electric Company has been organized
at Kittery, Maine, with a capital of $10,000, $30
paid in. and with Albert E. Knowlton of Maiden,
Mass., as president, and Charles C. Smith of Kittery,
Maine, as treasurer.
The directors of the Mutual District Messenger
Company of Boston met July 8th and elected the
following officers: President, Robert C. Clowry of
New York, to succeed Samuel Carr of Boston vicepresident (a new office), Belvidere Brooks of New
York; clerk and treasurer, Frederick Brown of Boston, re-elected corporation counsel, George H. Fearons of New York, to succeed Parker C. Chandler
general manager, Dennis J. Hern of
of Boston
:

;

;

Boston, re-elected. The new officials represent the
interests of the Western Union Telegraph Company.
Mr. Hern's re-election is a source of great satisfaction to the business men of Boston.
The Haverhill Electric Company has appealed to
the Massachusetts gas and electric-light commisioners from the decision and order of the Haverhill
(Mass.) mayor and aldermen, by which the Haverhill Illuminating Company was given permission to
build lines in lliat city for the transmission of electricity for heat, light and power.
This is a move in
the controvcr.sy over the establishment of a new
electric-light company in Haverhill, as mentioned in
previous letters to the Western Electrician. A simi-

July

has been made by the Natick Gas and
in regard to the Wayland selectmen's grant of locations to the Weston Electric Light
Company, the Natick company being already in the
territory.
I'he Weston company is in operation, but
the Haverhill Illuminating Cionipany has not yet requested the commissioners' approval of issues of
stocks and bonds.
The Connecticut Railway and Lighting Company
announces that its storage-battery system has proved
(Conn.)
satisfactory.
It is installed at the Derby
lar

appeal

Company

Electric

power station of the company, and furnishes supplementary power. It is estimated that it saves about
B.
3.000 pounds of bituminous coal per day.

Southern Developments.

—

W. T. Coffee of TennesCharlotte, N. C, July 12.
see will build an electric road 80 miles long, it is
extending from Tate Springs, Hawkins
stated,
County, Tenn., to Gate City, Va. Hawkins County
has voted $100,000 bonds toward the project.
The City Council has finally granted franchises
at Nashville, Tenn., to the Nashville and Gallatin
electric railway
electric railway.

and

to

the Nashville and Columbia

19,

1902

remit

these penalties.
In the case of the Nelson
Electric Tramway Company the penalties amounted
to $500,000, but a fine of $100 and costs was imposed; in that of the Lenora Tramway Company,
they amounted to $80,000, and the company was let
off with a fine of $50; for the British Electric Railway Company, which operates in three cities, Vancouver, Victoria and New Westminster, the penalties
amounted to $2,000,000. This case was reserved.
Work on the Montreal Terminal street-railway line
was begun on June 30th and the line is expected to
be an accomplished fact before the snow flies. The
contract for the supply of poles and ties has been
let.
Tenders for the rails and rolling stock arc
under consideration and will be called for in a few

weeks.
On Dominion Day, July ist, the number of passengers carried by the Montreal Stieet Railway Company amounted to nearly a quarter of a million, and
the receipts to $10,000.
On all lines there were
some 350 cars in service.
H.

—

Ottawa, Ont., July 12. The Montreal Street RailCompany has voluntarily decided to give its
employes an increase on the present scale of wages.
All men who have been in the employ of the com^^ay

Passenger and Power Company, Richmond, Va.,.has
resigned, to accept a position with a western electric

pany for two years and over, will get from 15 cents
16% cents an hour, and those who have been in
its service under two years will receive from 14%
to 15% cents an hour.
This increase will mean an
extra charge upon the company of $50,000 annually.
The Ottawa Electric Street Railway Company is

power concern.

making preparation

F.

Tolbert will superintend the construction of

I.

a trolley line from Fernandina,
work to begin at once.

W.

The

S.

Fla.,

Dimmock, general manager

to

beach,

the

of the Virginia

street-railway interests of Jacksonville,

Fla.,

have been absorbed by Stone & Webster of BosThis firm already controls a number of southton.
ern systems. It is said that the new coinpany will
spend $150,000 in the next 12 or 16 months in improvements at Jacksonville. New car sheds and shops
are contemplated.

Frank

it is reported, will spend $2,000,000
the electric railways of Richmond and
Petersburg, Va., most of which property is controlled
by Mr. Ck)uld. Mr. Gould says he will give Richmond the best trolley service in the South.
L.

J.

Gould,

improvmg

Niagara

Falls.

—

Niagara Falls, N. Y., July 12. The Niagara Falls
Hydraulic Power and Manufacturing Company is
aboirt to establish a new factory district at Niagara
falls and thereby make a very substantial addition

With this object
Its possessions.
company has purchased a large block

in view, the
of land in the
northeast part of the city, and will string a powertransmission line to its new territory. It is understood that between 100 and 400 acres of land are
involved in the transaction. When the new industrial district is established it will be immediately
north of the lands of the Niagara Falls Power

to

Company.

The Carter-Crume Company, manufac-

turer of counter-check books, has secured a five-acre
site in the new industrial section, and will at once
put up a fine new factory covering nearly four acres,
the remainder of the site to be held for future enlargements. Other industries are also soon expected
to locate in the new section.
Another large new plant is about to be erected on
the lands of the Niagara Falls Power Company, the

Atmospheric Products Company having broken
ground for the first building of its new Niagara
industry. This company uses the atmosphere as its
raw material, and from it will manufacture various
products. The first building of this company will
be 125 by 50 feet at the foundation, and it will be
used as a machine shop. In it will be manufactured
all
the apparatus to be installed in the company
factory buildings proper. The building will be of
the best construction, and the machinery in it will
be operated by electric power.
Soon the company
will break ground for a second building, the dimensions of which will be 500 by 50 feet, and later other
buildings will be erected. The initial building will
be located on Buffalo Avenue, in front of the Pittsburg Reduction Company's plant, but the location
of the larger building has not yet been selected.

D.

to

for the installation of a large
storage battery adjacent to its present power house
the Chaudiere falls.
The battery will have a
capacity of 1,000 horsepower. Its office will be to
regulate the current so as to make unnecessary the
au'tomatic regulator now in use with the waterwheel.
The battery has been purchased from the Electric
Storage Battery Company of Philadelphia, Pa., and
cost $75,000.
It is expected that it will be ready for
operation next December.
The Ontario government has been interviewed by
several municipal representatives upon the matter
of united municipal action, with a view to utilizing
some of the vast electric power at Niagara Falls.
At a recent meeting of representatives from near-by
municipalities a proposition was discussed for developing power that would be under the control
and at the disposal of the various municipalities, in
order to stimulate manufacturing industries by supplying cheap power, and also to provide cheap light
and power for municipal purposes. The government
suggested to the deputation that those interested
in the project prepare a plan upon which they could
agree, and when they had a definite proposition to
make the government would be quite willing to
consider it.
The extensive works of the Ottawa and Hull
Power Company, in Hull, Que., which have been
in progress for the last 18 months, are expected
to be completed within the next three months. When
the present work is finished, the company will be
in a position to furnish 12,500 horsepower of electric
energy. The company will, in time, further develop
Over half
its property to about 35,000 horsepower.
a million dollars has already been expended on the
work,s, which will cost upward of $1,000,000 before
final completion.
Over 240,000 cubic feet of solid
rock has been excavated for the reservoir. The
water pressure is communicated to the turbines and
transmitted directly to the dynamos, the turbines
being at one end of the shaft and the dynamos at
the other.
Five dynamos, of 2,500 horsepower each,
will be installed.
Richard Vyvyan, engineer in charge of the erection of the Marconi station in Canada, states that
Mr. Marconi will not come to Cape Breton until
the latter part of August next.
The postponement
of Marconi's return to Canada is said to be due to
the fact that the Italian government has just placed
at his disposal a war vessel, on board of which
Marconi will make experiments in long-distance
wireless telegraphy. In the meantime, it is altogether likely that communication with the station at
Cornwall, England, will be established by Mr. Vyvyan.
It is thought that Marconi will go direct to
Cape Breton in the Italian warship.
W.
at

Canadian Intelligence.
Toronto, July

11.

Company, of which

—The
J.

Central

Ontario

Alexander Culverwell

Power
man-

is

aging director, has purchased the greater portion of
Healeys Falls and a half of the Crow Bay Falls,
near Cambellford, on the Grand Trunk Railway.
Healeys Falls, wdiich has a head of over 70 feet, on
the Trent River, is only four miles from the municipality of Cambellford.
Crow Bay Falls has a
head of about 30 feet. These two falls have a minimum power-development possibility in the dry season
of some 15,000 horsepower.
The company also owns
Burleigh Falls, and about two months ago purchased
I^uckhorn Falls, both being within 20 miles of Peterboro, Ont.
The whole combined may furnish about
25,000 horsepower, with which the company proposes
to supply a number of cities and towns in Central
Ontario with electrical energy for light, power and
traction purposes.

Penalties

amounting

several million
dollars
have been incurred by a number of electric-railway
companies in British Columbia, owing to their not
having made the necessary returns to the government
at Ott.'iwa under the railway act.
At the last session
an act was passed giving the government power to
to

From the Buckeye

State.

—

Cleveland, Ohio, July 12. An important announcement was made a few days ago in regard to the

Akron, Bedford and Cleveland

line,

which

is

now

a portion of the system of the Northern Ohio Traction Company.
At a cost of something like $200,000
it
is proposed to double-track the entire line, and
it
is thought that it will all be completed within
the next two years.
Traffic has become so heavy on
this line that it cannot be handled on a single track,
and since the ownership of the Northern Ohio has
in a measure changed hands, an aggressive spirit
has taken hold of the company, whose properties

among the most important in the state.
The efforts of Messrs. Everett and Moore to refinance the Lake Shore Electric Railway Company
Tire

arc likely to prove successful.
According to good
authority, the matter is now well under way, although it may take some time to complete the
business.
The syndicate will probably yet have a
through line extending far up into Michigan, although a large portion of its other property has been
sacrificed to save its creditors.
To show that there
has been a good growth in the business of the road,
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took in on July 4th last year $2,719, and this year,
^./So. It is not the policy of the Everett-Moore
people to reorganize and cut the small stockholders
hence they are refinancing tlie company inout
stead, and the small fellows will have an equal
chance with all others.
;

The Newark

city

extending from

line

transferred to

tile

lines and the
to Granville have been

electric-railway

Newark

Appleyard syndicate.

Quite a

sum

money

will be spent in improving both lines and
they will be operated in connection with the ColumBuckeye
i-ake and Newark Traction Company's
bus,
hues. \\ hen tlie line from Newark to ZanesviUe is
completed, it will form quite a system of roads in

of

and eastern portion of the state.
^layor Hinkle of Columbus has approved the ordinance giving the East Columbus Heating and Lightmg Company a francliise and signed it without its
gomg to the Board of Public Works. It is believed
uy some that this will invalidate the .bill, but it has
been accepted by the company and a bond for $25,000
the central

be hied.

will

There are now ordinances for

11

different low-

fare street-car lines before the Cleveland City Counone ordinance for each route. They cover about
the same territory as the old Hoefgen ordinance.
in all probability, there will be two bidders for the
cil,

running through the

line

flats

and connecting with

new Akron line and several for the others.
The Pennsylvania and Mahoning Valley Electric
Railway Company has applied to the City Council
of \onngstown tor a franchise to build a line the
entire length of Mahoning Avenue, to the steel plant.
It is also said that the company w'ill extend its line
tne

from Struthers

The

to Poland, a distance of four miles.

men

Cincinnati have organized
a business and social club.
The club will have permanent quarters and will be conducted along the
same lines as the other business organizations of
the city.
The Toledo, Bowling Green and Southern Traction Company will shortly take up the freight and
express business. It now has 32 large passenger
cars, each of 200 horsepow-er.
complete power
house is being built at Cy,gnet, and the road will
within a very short time be in prime condition. It
will make one of the best roads in the state, and in
connection with the proposed line through from Cincinnati will form a part of a great trunk system.
Tlie company furnishes light and heat for the town
of Findlay, and is prepared to furnish light to any
town along the line.
The City Council of Columbus has granted the
Urbana, Mechanicsburg and Columbus road a franchise for 25 years.
The road must be completed by
October ist, but this time will likely be extended.
It will carry passengers in the city on tickets at the
rate of 33 for $1.
It has been decided by the stockholders of th?
Lake Erie, Bowling Green and Napoleon Electric
Railway Company to purchase the plant of the Bowlling Green Electric Light, Power, Heating and Ice
Company. The latter company is doing a good business and is a valuable acquisition to the railroad,
which, besides furnishing powder and heat, will be
able to furnish current for some of the railroads
that are being built in that section.
The Newcastle and Sharon Electric Railway Company has made arrangements to extend its line in
Newcastle to Oakland, Pa. It is said that it will
probably be connected later on with some of the
Pittsburg systems.
electrical

of

A

The Canton and Akron Railway Company has
in Canal Dover.
The comwill build a line from Canal Dover to New

been granted a franchise

pany

Philadelphia. It is intended that cars shall be running within three months.
It is stated that the Cleveland, Painesville and
.Ashtabula Electric Railway Company has
been
financed, and Messrs. Holcomb and Latimer are en-

gaged

securing rights-of-w-ay.
The people of Eaton will vote upon the question
as to whether to issue bonds for the purpose of building an electric-light plant.

The

in

Springfield

Traction

and

Washington

Company has asked

Court

House

for a franchise for

its

Washington Court House, which will probably be granted, as the people of the town are in
line

in

favor of

it.

The power house

of the Columbus, Delaware and
portion
Marion road will be built at Stratford.
of the machinery has already been delivered.
The Qeveland, Painesville and .\shtabula Railroad
Company, when its road is built, will operate cars
into Cleveland from Painesville, over the Cleveland,
Painesville and Eastern. It will build a line from
Painesville to .\shtabula. From Painesville a line is
being built by the Pennsylvania and Ohio Railway
Company to Conneaut. From there a line is being
built to Erie, and there is one in operation from Erie
to North East.
From the latter point to Dunkirk a
another one is being built
line is under construction
from the latter place to Hamburg, and a line is now
in operation from Hamburg to Buffalo.
With the
Lake Shore and the Detroit and Toledo Shore Line,
it will be possible to make the trip from Buffalo to
Detroit by trolley.
The Cincinnati, Daj-ton and Toledo Traction Company has filed a mortgage on its properties with the

A

:

Hamilton County

officials

for $5,000,000, to cover an

issue of bonds, the proceeds of which will be used
to pay for the roads which it has absorbed. The
Cleveland Trust Company has been made trustee

under the mortgage.
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On the

The Fostoria Incandescent Lamp Company has

it

.

doubled

its capacity on inner globes, but will not be
a position to make deliveries until September ist.
This company recently secured the contract for furnishing the United Slates Treasury Department incandescent lamps for the year ending July i, 1903.
The city of iS'ewport, Ky., will soon advertise for
bids for lighting the city.
A lot of data has been
gathered by the council as to the cost of lighting
in various cities.
Q. M. C.

in

Information rrom Indiana.

—

14.
July
The Soulhern Indiana
Traction Company, with a capital of $100,000, will
Iniild a line from V iucennes to Jasper, through Kno.x,
Pike and Dubois counties. 1 he incorporators are
K. M. Gray, Herman Eckert, S. N. Chambers and

Indianapolis,

E.

F. Cox.

The French Lick, West Baden and Northwestern
Traction Company has been organized with a capital
stock of $100,000, which will soon be increased to
Incorporation papers are ready to be filed.
The Union Traction Company of Indiana has
amended its articles of incorporation, so that it now
has the legal right to construct, or purchase and
lease from other companies lines and systems of
street and interurban railways in towns and cities
and throughout the state. The purpose of the amendment is stated to be tliat the Union Traction Company desires to secure power to take over the Indianapolis and Northern Traction Company, which
has projected a line from Indianapolis north.
The Indianapolis and Greenfield and the Indianap$500,000.

olis

and Eastern

Electric

Railway

Company

filed

consolidation and reincorporated under
the name of the Indianapolis and Eastern Electric
Railway Company with a capital stock of $1,200,000.
It is the ultimate purpose of the company to control
the system of traction roads into Dayton, Ohio.
President Fauvre says that express cars will be put
on in short time, and that as soon as connection is
made at Dublin through parlor and sleeping cars will
be run from Indianapolis to Dayton.
He also says
that a through trolley sleeper from Indianapolis to
Cincinnati is among the possibilities.
The City Council of Tipton, Ind., has acted liberally with
the Northern Traction Company and
granted it an extension of time in which to complete
the line from Tipton to Indianapolis.
The limitation
expires on July 20th and the franchise could have
been forfeited at that time. H. B. Quick of Chicago
has been engaged to superintend the building of this
line and has begun the work at NoblesviUe.
The
construction will be pushed to a speedy completion.
An electric-light company has been organized at
Newcastle, and is now placing preferred stock on the
articles

of

market with good success. The company
and equip a plant before winter.

An

will erect

be established between
Marion and Huntington by way of Banquo. For
many years a stage line has been maintained on this
route and has proved a paying investment. The distance is 30 miles, through a rich agricultural country.
1 he
automobiles to be used to displace the stage
wagons will carry 50 persons and will be operated
by gasoline.
The unusual sight of an Indiana farmer traveling
around over his farm in an automobile to direct the
work of harvesting and threshing was witnessed in
Howard County last week.
F.

automobile line

is

to

—

Electric

installed in

its

Baillie,

H,

S.

Bowen and John

L.

Rand.

On June

2Sth the City Council of Portland, Ore.,
decided to sell the proposed electric-light franchise
to the highest bidder.
It is provided that a deposit
of $25,000 must be made by the successful bidder
to insure the completion of the plant.
1 he Guy Owens Electrical Conslrnction Company
has filed articles of incorporation at Honolulu, Hawaii.
The incorporators are Guy Owens, E. A.
Mott-Smith, Robert Tatton, E. A. Ross and J. H.
Soper, all of Honolulu. The capital stock of the
company is $10,000. The company will take over
the business formerly conducted by Guy Owens.
Engineer Fincle of the California Power Company,
Bakersfield, Cal,, says that work on the construction
of the power plant will be begun this week. The
construction work will require the boring of 20 tunnels, aggregating a total length of SV2 miles.
The
transmission line will be carried on steel towers, no
feet high, which will be placed 1,200 feet apart.
The Board of Supervisors of Los Angeles County,
Cal., has granted a franchise to the Pacific Light
and Power Company, Los Angeles, Cal,, for an electric-lighting plant, to be completed within six months.

The Bay Counties Power Company, San Franis arranging to run another line from its subSolano County direct to Napa Junction, to
furnish power for the cement works at that place.
The Capital Light and Power Company has been
incorporated at Santa Fe, N. M,, for the purpose
of constructing a power house near Macho Canyon
and the construction of a power line from that point
to Santa Fe, N, M.
600-horsepower plant is to
be constructed. The headquarters of the company
will be at Santa Fe,
The Southern Pacific Terminal Company of San
Francisco is now building an electric power house
at Galveston, Texas, which will develop power for
the operation of its new grain elevator at that place.
The plant will also supply power for the operation
of freight elevators on the wharves and for the
operation of fire pumps. General Electric generators
of large capacity are to be used.
A.

cisco,

station in

A

PERSONAL.
Moulton. formerly connected with Stanley
& Patterson, New York city, is now identified with
the Fort Wayne Electric Works at their New York
office, 40 New Street, New York city,
J,

C.

F. J, Spaford, formerly superintendent of telegraph
for the Burlington, Cedar Rapids and Northern, has
been appointed assistant superintendent of telegraph
for tile Chicago, Rock Island and Pacific Railroad

Company.
It is announced that Mayor Tom L. Johnson, the
well-known street-raihvay capitalist of Cleveland,
Ohio, will make a tour of the West this coming fall
in the interest of his candidacy for the Democratic
nomination for president.

James J. Dunigan, one of the oldest employes of
Western Union Telegraph Company, and for
years night manager of the delivery department
of that company in New York city, died in Brooklyn
on July 5th, He was one of the organizers of the
Telegraphers" Mutual Benefit Association.

many

Minneapolis, July 12. The Western Union has
completed a direct wire from Great Falls to Havre,
Mont., giving direct connection from Spokane.
A report from the committee on lighting of the
City Council of Winona, Minn., concludes that lighting could be furnished for about half the present rates
by installing a municipal plant. The committee concludes that $50 a year is sufficient price for lights
of 1,200 candlepower, lighted less than 3,000 hours
per annum, and recommends that a tender of a fiveyear contract on that basis be made to the local
company.
The Electric Light Company of Salem, S. D., has
awarded contracts for new equipment to the Fort

Works.
The Western Union has

—

10.
.Articles of incorporation
filed at Baker City, Ore., by the Consolidated Power Company, which purposes to conduct
a general light and power business, operate power
and telephone lines, electric railways and power
plants.
I'he
company has an authorized capital
stock of $100,000.
The incorporators are Frank S.

have been

the

Northwestern Notations.

Wayne

Pacific Slope.

San Francisco, July

office

ELECTRIC LIGHTING.
The town

of Hillsboro. Texas, has voted to issue
$6,000 worth of bonds for a municipal electric-light
plant.

The plant of the Middleport (N. Y.) Gas and
Electric Light Company suffered about $50,000 damage by a recent storm.
Coraopolis, Pa., has advertised for bids for the
construction of a municipal electric-light plant, which
is estimated to cost $15,000.

at

Marquette, Mich., a quadruplex system in connection with the Duluth-Soo wire, which will greatly
facilitate the handling of iiusiness between those

marine business.
Street Railway Company
is negotiating with Faucett Bros, to purchase their
franchise for a street railway through Lake Linden.
Mich. It is exclusive, and will complete the former's
right-of-way from Hancock to Laurium.
The council of Benson, Minn., contemplates pur-

points, especially the

The Houghton County

chasing the local electric-light plant.
The Oskaloosa Traction and Light Company has
posted a $10,000 forfeit as a guarantee to construct
an electric railway through Oskaloosa, Iowa, in accordance with the franchise. Extensive improvements will be made to the lighting plant also.
The village of Vcrndale, Minn., is considering an
The estimated cost is .$6,000.
electric-light plant.
The electric-light company of Cedar Falls, Iowa,
absorbed
has been
by the Gas and Electric Company of Waterloo, Iowa. The latter took charge
July 1st. Passenger rates on the electric interurban
line from Des Moines to Colfax will be made just
half the rate of the steam railroad, or i'4 cents a
R.
mile.

It is stated that J. I. Beggs of the Milwaukee Railway and Light Company will erect an electric-light
and power plant at Racine, Wis.

The Lenoir Electric Company has been incorporated at Lenoir, N, C, with $50,000 capital stock to
furnish power and light, operate telegraph and telephone

lines,

etc.

The Gilmer Electric Light Company of Gilmer,
Upshur County, I'exas. has been incorporated with a
capital stock of $4,000 by J, F, Croley, T. C, Mitchell

and C. H. Buckner.
L, J, Law, A. H. Webber, C. R. Smith and C. P.
Litchfield have asked the City Council of Cadillac,
Micii., for a franchise to erect a heating, electric
power and gas refrigeration and ventilation plant
in the city.

Forfeiture of the franchise of the Standard Light

and Power Company

is prayed for in a suit filed by
the city of Dallas. Texas. The litigation is based
upon an alleged combine of the defendant company
with the Dallas Electric Company. The Dallas
Council offered the Standard a new franchise providing the company would agree to operate under an
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ordinance similar to the one recently given to the
Dallas Electric Company, which specifies reduced
rates for lighting and protection against combining.
The Standard company has made no indication of
acceptance, hence the suit.

The Lehigh Valley Traction Company's

electric-

light plant at Allentown, Pa., was totally destroyed
soo-borsepower_ cross-comrecently.
fire

Two

by

pound engines, 13 dynamos, an alternating machine
and seven boilers are included in the loss.
E. S. Aldrich has sold his interest in the electriclight plant at Snohomish, Wash., and has purchased
an interest in the Moscow (Idaho) Electric Light
and Power Company, of which he has been made
manager. The plant at Moscow will be enlarged at
once by the installation of a 150-horsepower boiler
and an engine of like capacity.

companies in Albert Lea, Minn.,
Anaconda, Mont, Clay Center, Kan., Durango, Colo.,
Fair Haven, Vt, Lancaster, Ohio, Mason City, Iowa,
Menomonie, Wis., Middlebury, Vt., Montpelier, Vt,
New Albany, Ind., Nokomis, 111., Nyack, N. Y., Norwich, N. Y., Red Wing, Minn., Rutland, Vt, Tuxedo,
N. Y., Wabash, Ind., and Watertown, N. Y., have
recently joined the National Electric Light AssociaCentral-station

tion.

$24,000 per
that a

new

annum

It is stated
for street lighting.
plant can be installed at a cost not to

exceed $50,000.
In the reorganization of the Helena (Mont.) Power
and Light Company, which was sold under order of
the United States courts recently, the corporation
is to take the name "Helena Light and Traction Company." The articles of incorporation have been filed.
The company is empowered to do a general electric-lighting and gas business, also to operate street
railways in Helena, and such poiints in the vicinity
of Helena as may be advisable. The capital is $100,coo, and the directors are Thomas A. Marlow, Henry
M. Parchen, Albert L. Smith and Norman B. Holter
of Helena, and Kenneth Clark of St. Louis, Mo.

The Los Angeles (Cal.) Edison Company, in
addition to building a new steam plant and enlarging
its present waterpower plant, is planning to install an
additional waterpower plant on Kern River, which
will be capable of developing about 20,000 horsepower. This plant will be located near Bakersfield,
and the power will be transmitted over a double pole
line to Los Angeles a distance of about 100 miles.
With the installment of this additional horsepower,
for which there is abundant demand in Los Angeles
and vicinity, the indications are that the company's
earnings will be nearly doubled during the next
two or three years.

ELECTRIC RAILWAYS.

Pa.
Electric Railroad Company has been incorporated under the laws of New
York state. The company is capitalized at $100,000.
It will connect, by an electric railway, Warren, Pa.,
and Jamestown, N. Y., which are about 20 miles

The Warren-Jamestown

apart.

Bees swarming from some hives that had fallen
farmer's wagon were the cause of blocking several electric cars at Center Avenue and Twenty-fifth
The bees swarmed
Street, Chicago, a few days ago.
around the cars, stinging the conductor, rnotorman
and passengers.
Wellman & Romo have been granted a 25-year
franchise to operate a street railroad in Walla Walla,
Wash., and another franchise to cover the same
off a

A

deposit of
period, to sell electricity in that city.
$2,000 has been posted as a guarantee that the road
will be completed in two years.

Arrangements are on foot to build an electric-railway line from Jackson, Miss., to the town of Clinton,
10 miles distant. The board of trustees of the Mississippi College has offered to pay the Jackson electric railway a bonus of $10,000 to extend the line

from the present western terminus.
The Jasper and WoodhuU Railway Company of
Steuben County, N.

has been incorbuild a
to
13-mile electric railway from Canisteo to Jasper.
The directors are L. D. Whiting, Canisteo; L. M.
Hewitt, Buffalo, and Thomas Hannon, Bath.
Canisteo,

porated

with

capital

a

of

Y.,

$250,000,

A

test of the Leffler electromagnetic street-railway
system took place recently in Chicago. The test

was made with a

lo-foot model car, accommodating
on a track 180 feet long in an indoor
shop, and is said to have demonstrated to the witsix people,

nesses present the feasibility of the practical operation of such a system.
is

stated

Orange, N.
plans

it

be furnished by American financiers.

of

great variety of pumps, as well as jet and surface
condensers, air icompressors, etc.

It is announced that electric-railway service may
be established between Detroit and Kalamazoo,
Mich., by October ist The Railroad Companies
General, which already operates between Kalamazoo and Battle Creek, is building lines between
Battle Creek and Jackson, and is making such rapid
progress with the work that cars will soon be running between these points, and it is expected that
traffic arrangements will be made with the Detroit,
Ypsilanti, Ann Arbor and Jackson road.

The Seventh Annual Bulletin of the Engineers'
Club of St Louis contains useful information about

will

,

is

said,

will

cost

$20,000,000,

to

J.,

that
is

Thomas A. Nevins

at the

construct 147
Liverpool and

between
embracing side

lines

of East
head of a syndicate which

miles

of

electric

all

The Trenton, Lawrenceville and Princeton, the
Princeton street railway, the Yardley, Morrisville
and Trenton, Newtown and Yardley street railways

New Jersey, known as the Johnson traction lines,
have been consolidated with the New Jersey and
Pennsylvania Traction Company, which concern controls the Lehigh Valley lines in Pennsylvania.
The
in

company will raise its capital stock from $1,000,000
to $3,000,000, and Jilson J. Coleman, who has long
been in charge of the Johnson lines in that section,
will be president of the directorate.
It is the intention of the reconstructed company to build the connecting link between Trenton and Philadelphia.
Then will come the proposed extension into the cities
Trenton and Princeton, and beyond the
city, in the direction of New Brunswick.

latter

AUTOMOBILES.
The

City Hall records of Chicago show that over
800 automobiles are operated by licensed drivers in
this

city.

Concluding a census report on "Agricultural Implements," Joseph D. Lewis says: "It seems safe
to predict, in view of the development of the automobile, that within the next decade this feature of
modern invention will have found an additional application as a motive force in connection with agricultural implements of tillage, planting and harvesting.
An automobile lawn mower is already meeting
with considerable favor where the conditions warrant
its

use."

POWER TRANSMISSION.
Joaquin Miller, the poet of the Siert'as, has located
a large water right on a stream which he refuses
to name.
There is splendid waterpower, he says,
which he discovered in 1856, when fishing with
Indians, of whom he was virtually chief. He says
that the power possibilities of the spot have remained
undiscovered for years.
company of California
capitalists will be formed to build the plant.

A

SOCIETIES

AND SCHOOLS.

The next meeting of the Old Time Telegraphers
and Historical and United States Military Telegraph Corps Association will be held at Salt Lake
City, Utah, on September loth, nth and 12th.

The

Fargo, N. D., has granted a franchise for the
construction of 10 miles of electric railway to M. E.
McDonald, George Price and others, of Scranton,

It

The work,
which

of

An ordinance will be presented to the councils of
York, Pa., recommending the installation of a new
After considcity electric-light and power plant
eration, several of the councils have come to the
conclusion that it would be cheaper for the city to
own its own plant than to pay rent at the rate of

July 19, 1902

railways

Manchester, England, and
touching many populous towns.

1902-1903 catalogue of the college of engineering of the Ohio State University, Columbus,
Ohio, has been published. It is a very complete publication of its kind and besides containing all the
necessary information in regard to courses of instruction, buildings, equipment, faculty and alumni,
has a large number of illustrations, showing the
different buildings, laboratories, shops, surveying parties, etc.
short biographical sketch, with portrait,
of the late C. N. Brown, dean of the
is given
Francis C. Caldwell is procollege of engineering.
fessor of electrical engineering of the college.

the society, including a list of the names of the officers and members.
D. W. Roper, 918 Rialto Building, St. Louis, is secretary of the club, and Colonel
E. J. Spencer, well known to electrical men, is a
director and past-president.

The Electric Storage Battery Company of Philadelphia is distributing a book of curves illustrating
the operation of Chloride accumulators in their typical applications to electric railways, central lighting
and power stations, isolated lighting plants, etc.
The curves are self-explanatory of the advantages
of storage-battery installations in their various fields.

The National Electric Light Association has issued
a very valuable report of municipal-lighting statistics
for the use of members only.
The list covers 798
cities and towns in the United States and gives information regarding the number of arc lights, their
candlepower, price per lamp per year, time of turning, etc.
The headquarters of the association are
at 136 Liberty Street, New York.
The Cassel self-governing waterwheels are described in a catalogue issued by the Cassel Automatic Water Motor Company of Seattle, Wash. This
apparatus is said to be the only automatic-governing
water motor made and is especially adapted for the
conversion of waterpower for electrical generating,
mines, air compressors, mills, etc. The catalogue
contains complete descriptions of the waterwheel in
all its applications, and considerable hydraulic and
general engineering data are also included.

ELECTRICAL SECURITIES.
In financial circles it is stated that notice has been
sent to the stock and bond holders of the Sprague
Electric Company by President Markle, stating that
the original contract for the sale of their property
to the General Electric Company has fallen through
because the original offer was based upon the showing of a certain percentage of earnings by the
Sprague company, which careful examination of the
books failed to verify fully. A new offer has been
made by the General Electric Company, reducing
the terms of purchase, but still considered advantageous to the Sprague company security holders.

TELEGRAPH.
A

branch of the international union of Commercial Telegraphers has been organized in Milwaukee,
Wis., so men, employes of the Western Union and
Postal companies and mercantile firms, signing as
charter members.

A

report from

States,

electrical laboratories in Euvaluable ideas. Dr. Louis
the recently appointed head of the electrical

stitute recently visited

rope and obtained

Duncan,

many

department, has directly supervised the plans for the
building, which is to 'be ready for use during the
The laboratory will be known as the
fall term.
Augustus Lowell Laboratory of Electrical Engineering, as a recognition of Mr. Lowell's long and intimate association with the Institute.

PUBLICATIONS.
reference tables of wires for electrical
purposes are included in a recent publication issued
by the American Steel and Wire Company of Chicago and New York. The catalogue also contains a
full list of the products of the company.

Several

James Ferguson is the author of a work entitled
"Natural Philosophy: A System of Our Knowledge
of Nature, With an Attempt to Explain the Mysteries," that is being published in six parts by the
Alliance Publishing Company, 569 Fifth Avenue.
New York. The author sets forth some new ideas
of gravitation, electricity, magnetism, the tides and
other physical forces. The first number just issued
is an introduction to the finished work.

A very complete catalogue of Smith-Vaile pumping
machinery has just been issued by the Stilwell-Bierce
& Smith-Vaile Company of Dayton, Ohio. It contains 140 pages and describes, with illustrations, a

states

that

at

a

recent

was accepted.

President. A.

J.

Cassatt of the Pennsylvania Rail-

road Company is said to have notified the Western
Union Telegraph Company to remove its property
from the railroad company's premises not later than

September 30th. The Postal Telegraph-cable Company began on July 7th to handle business over the
Pennsylvania wires east of Pittsburg and Erie, Pa.

A

The contract for building the new electrical-engineering laboratory for the Massachusetts Institute
of Technology has been awarded to a Boston contractor.
It is said that this will be the best-equipped
and most modern electrical laboratory for educational
purposes in the world. Professor Puffer of the In-

Germany

meeting of the stockholders of the German Atlantic
Cable Company the proposition of the directors to
issue bonds to the amount of $4,760,000, in order to
lay a second cable between Germany and the United

SPACE TELEGRAPHY.
quite probable that the Signal Corps of the
army will use a system of wireless telegraphy in
the coming joint army and navy maneuvers, and the
It

is

will doubtless make use of some system in
the large naval maneuvers to be held in the Caribbean Sea next winter.

navy

A

Paris dispatch states a successful test was remade at Cherbourg of the application of wireless telegraphy to submarine torpedo boats.
mast
with receivers was fitted to the submarine boat Tridon. The vessel dived and received signals from
the central submarine station clearly.
cently

A

R. Pfund, an electrical engineer, is said to be on
way to Alaska to establish a space-telegraphy
system between Fort Gibbon, on the Yukon River,
and the fort at Bates Rapids, on the Tanana River,
a distance of 195 miles.
The line, which will be
constructed under the direction of Chief Signal Officer Greely, will be completed by October 1st.
On
his return from the North Mr. Pfund,, it is said,
will take measures to establish a station near the
Golden Gate at San Francisco, so that wireless communication mav be had with vessels on the Pacific.
his

MISCELLANEOUS.
The old saw that lightning never strikes twice in
the same place seems to have been refuted in the
case of a St. Louis
struck three times,

man who
the

last

says that he has been
time nearly resulting

fatally.

Recently the Trail smelter at Trail, B. C, shipped
the first pig lead smelted by electricity to Winnipeg.
The success of this plant insures the construction
of a larger refinery, and it is understood that plans
arc lieing prepared for a plant which will turn out
50 lo 60 tons of pig lead, by the electric process, daily.
.'\

Gothenburg

(Sweden)

newspaper says:

"An
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made to use electricity in agriculture.
seed field is covered by a network of wire, and a
electric
current is turned on during nights
strong
and chilly days, but cut off during sunny and warm
weather. The system is invented by Professor Lemstrom of Hclsingfors, Finland. Nothing can be said
as yet as to its practicability."

New
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New York

and

effort is being

chiefly in the states of

A

Ohio.

The G. B. \V. Electric Specialty Company of New
York city has been incorporated with a capital stock
of $15,000. The directors of the company arc Josef
Veil "and C. F. Lewis of New York and L. C.

The Simplex Electric Heating Company of Boston has taken over the electric-heating and rheostat
business which has been developed by the heating
department of the Simplex Electrical Company.
This change separates the electric-heating business
from the manufacture of insulated wires and cables
and is calculated to furnish opportunity for carrying
out a broader policy in the conduct of the business.
Additional factory buildings now under construction
will, it is said, provide more than three times the
present capacity, and will permit of more prompt
service than has been possible in the past, owing to
limited factory facilities. The management will remain the same as heretofore. The principal office of
the company will be at 77 Cornhill, Boston, Mass.
The Chicago oflice will remain in charge of H. R.
Hixson, at 1137 Monadnock Block. The officers of
the Simplex Electric Heating Company are
President, George U. Crocker
vice-president, Everett
Morss treasurer, Charles A. Morss, Jr. manager,

TRADE NEWS.

Scryniser of Brooklyn.

The Standard Electric Company of Erie, Pa., has
been incorporated under the laws of Pennsylvania
under the corporate name Federal Electric Company. There is no change in the management. All
contracts and obligations of the Standard Electric
Company will be executed by the Federal Electric

—

Company.

Jersey,

:

;

;

reports of 1900 show that in that year
the value of clav conduits for electrical wires manufactured in the" United States was $685,273, an increase of $631,77.3, or nearly 1,200 per cent., over
the value of the same product reported in iSgo. The
value of porcelain electrical supplies manufactured in
the United States in 1900 was $470,355- Clay conduit
and porcelain electrical supplies are manufactured

James

;

Ayer.

I.

The census

BUSINESS.
The

Electric Appliance Company, Chicago, takes
particular pride in its multiple-burning sign lamp.
This is effective for advertising and decorative purposes, and is useful in window displays.
It is being
sold quite extensively at present for sign work in

connection with street fairs and expositions.
a product of the Packard factory.

It

is

A

recent catalogue issued by the Willard Storage
Company of Cleveland, Ohio, is descriptive
of the Willard storage battery in all its prominent
types.
This new company has made many important
improvements over die old type of battery manufactured by Sipe & Sigler and is now ready to take care
of all kinds of business, especially in street-railway
and lighting plants.

Battery

R. H. Macy & Co. of New York have awarded to
the Jandus Electric Company of Cleveland, Ohio,
a contract for 1,300 arc lamps for the complete illumination of their new store on upper Broadway, and
expect to use altogether about 1,500 of these lamps
in the completed building.
This is probably the
largest contract for arc lamps ever awarded for
isolated service.
The lamp to be chiefly used in the
installation is of the Jandus improved standard type,
which is more expensive than the ordinary lamp, and
for which, it is asserted, the Jandus company receives a price in excess of that offered Ijy other
bidders.
Macy & Co. have used the Jandus standard
lamps in their old store for many years, and thoroughly believe in them, so that no inducements in
the way of low price could wean them from their
choice.
The Jandus Electric Company naturally congratulates itself, not only on the size of this order,
but upon the circumstances under which it obtained
tile

award.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
703.080.

Combined Switch and Lightning Arrester.

William

March

J. Bell.

26,

Baraboo, Wis.

Application

filed

line wire of a

plate.

Supporting Device for Electric Lamps.
William F. Brewster. New York, N. Y. Appli-

703.984.

cation filed

December

19,

Theodore

B'.

Combined with a sfries of lamp receptacles, and a series
of separate adjustable receptaclesuproninp devices connecting the receptacles, are independent plates or strips
also connecting the several recepfacles and located in
front of the adjustable connecting devices.

George

M.

Electric
Locomotive Crane.
Philadelphia, Pa. Application filed Janu1901.
4,
In the crane are a locomotive provided with driving
wheels, a swinging crane mounted upon the platform of
the locomotive, a winding drum mounted beneath the
platform, adapted to receive the hoisting rope, a motor
carried beneath the platform, mechanism controlled from
one end of the locomotive for connecting the motor and
the driving wheels and mechanism controlled from the
same end of the locoaiotive for connecting the motor.

703.985.

Contact

B.

A shoe support is pivoted to one of the two car trucks
and has a sliding engagement with the other of the trucks,
and a shoe is supported upon the shoe support and arranged to engage two contact plates simultaneously.
704,099.

Electric-motor Regulation. Oscar H. Pieper
ApF. Pieper, Rochester, N. Y.

and Alphonse

Lee, N. J.,
Application

filed

May

S,

1900.

The apparatus consists of a solenoid combined with,
bat insulated from, a metal lining.

Apparatus for Concentrating Magnetic704,010.
Thomas A. Edison, Llewellyn Park,
iron Ores.
N. J. Application filed May 23, 1898.
The apparatus comprises a set of pulverizing rolls by
which the material is finely pulverized, a screen to which
the finely pulverized material is ted, a magnetic separator
for separating the magnetic from the non-magnetic particles of the screenings of the screen, a drier to which the
magnetic particles are fed and by which they are dried, a
fine screen to which the dried magnetic particles are fed.
a second set of pulverizing rolls for pulverizing the tailings of the fine screen,

and means for returning the

re-

pulverized material to the fine screen.

Henry
Electrical Transportation System.
704,019.
F. Freed, Harrisburg, Pa., assignor of ninetenths to Isaac Freed, Harrisburg, Pa., and SylApplication filed
vester O. Spring. Peoria. 111.

Renewed January 13, 1902.
11, 1901.
The system combines separate track rails, a carriage
supported to travel upon the track rails, an electric motor
carried by the carriage and geared with one of the track
rails, a reversing switch carried by the carriage and circuited with the electric motor and the separate track rails,
quick-break switches circuited with the track rails, and
means located within the path of movement of the reversing switch to shift the reversing switch to break the circuit, open the quick-break switch and reverse the revers-

March

ing switch.

Telegraph. Charles E. Fritts, New York,
N. Y. Original application filed April 2, 1881.
Divided and this application filed October 10,

704,023.

1882.
A composite and organized main line is composed of
two or more non-inductive and non-retarding sections inductively connected together in series by condensers.
Water-tight casings prote-t the connecting devices from
the tension of the line and are suitable for forming a constituent part of the line in the open air. earth or sea. One
or more seU of trausmitting apparatus are provided at the
terminal stations for producing electrical signals or impulses and thereby charging the terminal condensers of
the line; and one or more sets of receiving apparatus are
arranged at the ends of the line (or recording or translating the signals.

Apparatus for Cleaning the Interior of
or Like Pipes. Svcn Hyden and Knut A.
Application
Stockholm, Sweden.
Simonsson,

704,045.

Hose
filed

May

8,

1901-

The apparatus comprises a motor, a carriage supporting
the same and adapted to travel on rails or other guideways, a shaft operatively connected with the motor, a
transmisaioD shaft of coiled wire coupled to the shaft, and
a bnjsh coqpled (q the end o£ tlje traDsmUsioQ shaft.

1Q02.

System for Electric Railways.
Patch, North Cambridge, Mass.
Application filed April 4, 1902.

704.093.

plication filed

John Burry,
Wyler. Fort
and Marie Burry, Brooklyn, N. Y.

S,

Railways.
Cambridge, Mass.

November 29, 1901.
are included a series of standards located outside the tracks of the railway, a series of plates,
one of which is fast to each of the standards ,-ind extends
therefrom lateraUy toward the track in such a manner
as to present only its under side to an upward-bearing
shoe of suffijient length to contact with two of the plates
simultaneously. The contact plates are insulated from
the standards and connected to a source of power.

Brill.

Max

North

Patch,

July

Electric

March

1899.
An alternating-current motor has field windings, armature coils, commutator and commutator brushes arranged
at the neutral paint, all connected in series, as customary
in constant-current motors, and a regulating device for
controlling the speed of the motor consistine of a variable
resistance permanently in shunt across the armature.
24,

D. Rice, Winthrop, Mass. Application filed July 30, 1901.
In the apparatus described are two series of bars, means

704,108.

Programme

Clock.

Otis

connect any bar of one series electrically with any bar
of the other series, a circuit including two endless conductors, means to put one conductor in electrical contact
with the successive bars of one series at predetermined
intervals of time, and to put the other conductor in electrical contact with the successive bars of the other series
at fractional portions of such intervals of time.
to

Circuit-closer
paratus. William

704,113.

Application

Portable Electrical ApRoche, Jersey City, N. J.

for

December

1901.
The device consists of a conducting cap or carrier with
a circuit-closer carried by the cap, but insulated therefrom and provided with a contact arranged to engage the
end surface of the cap or carrier.
filed

5,

Signaling System. John J. Ruddick. New704,117.
ton, Mass., assignor to the United States Electric
Signal Company, Watertown, Mass.
July 26, 1901.

Application

In the system are a power circuit including a main conductor and a return wire, a single signal circuit including
a signal, the signal circuit normally having both ends
thereof connected to the same side of the power circuit,
means operated by a car entering the block to connect one
end of the signal circuit to the opposite side of the power
circuit and means operated by the same car leaving the
block to connect the other end of the signal circuit to the
opposite side of the power circuit.

Battery.

William T. Seddon, Minersville,

Application

Pa.

filed

grooved strips arranged upon
plates ar* arranged in the
groove and have shoulders at their upper ends adapted to
rest upon the strips, and the carbon electrodes have
shoulders at their upper ends, the carbon electrodes being
hollow and adapted to receive a depolarizing solution.
cell has vertically
opposite sides. The zinc

Combined District Telegraph and Telephone Signal. Charles Selden, Baltimore, Md.
Application filed January 25, 1902.

704,127.

The system combines with the apparatus at the central
for recording the box signals designating the number
of the box. a vibrating receiver adapted to produce a prolonged vibratory signal of varying duration, a district-teleoffi '.Q

graph box having the usual circuit-breaking wheel and
contact brush, and a supplemental contact brush adapted
to bear upon the face of the wheel and in line with one or
more prolonged breaks in the surface of the wheel for the
purpose of sending a signal adapted to produce in the
vibratory receiver a prolonged sound indicating audibly
to the ceniral-oSice operator that telephonic
tion is desired,

communica-

Station Indicator. Harry T. Smith and
J. Tarrant, Chrislchnrch. New Zealand.

Arthur

Application filed January 14, 1902.
An escapement lever carries an armature attracted by a
magnet, and a spiral spring is arranged to withdraw same
/ with bevaled gearing

tg

revorse the

Telegraphic
Safety
Device. Selden
R.
Wright, Morton, N. Y. Application filed December 13, 1901.
Combined with a main-line circuit are an electromagnet
and a key in the circuit, a normally open shunt-circuit
around the key, a time mechanism, and a circuit-closer
mechanism for the shunt-circuit comprising a movable
part adapted when the main-line circuit is broken to connect with and be moved by the time mechanism, and a
contact piece in the shunt-circuit having an insulated portion and an uninsulated portio j, and a movable arm adapted
to be moved from the insulated portion to the uninsulated
portion when the movable part is operated by the time
mechanism.
Electrical

704,177.

Apparatus for Operating RailSignals.
Theophile Ducousso,
Application filed September 22,

way Switches and
France.

Paris,
1898.

In the mechanism are a transmitting commutator, a lever
for working it, pawls on the lever acting in opposite directions, a current-controlled bolt, and means for projecting
the bolt into the path of the pawls in case of accidental
throwing of the switch.

704,202.

Switching Apparatus. Carl Michalke, CharGermany, assignor to the Siemens
Halske Electric Company of America. Chi-

lottenburg,

&

111.
Application filed November 18, 1899.
In the switch combined with main switch portions are a
longitudinally movable
metallic rod, metallic contact
means, the rod and metallic contact means serving to
open the circuit after the main switch portions have been
separated, a sleeve of insulating material inclosing the
rod, and means interposed berween the rod and the sleeve
for preventing the heat due to arcing from injuring the
sleeve.

cago,

704.246.

Burglar Alarm.

Forest,

Patrick
Application filed

movenjeqt

of

ttig

W. Dunne,

River

March

30, 1901.
A curtain is made of fabric so that a portion of the
warp-threads are made of wire, the wire warp- threads
being united together to form a continuous electric conductor. The shade-roller with metallic axes and fixtures
is connected to the continuous curtain wire, and the electric circuit includes an electromagnet which controls a
secondary circuit including an alarm bell.

704.247.

111.

:

Burglar Alarm. Charles Fruehauf, Chi111.
Application filed December 26, 1901,

An electric burglar alarm for doors and the like is described. It combines battery terminals, a pivoted support, contacts on the support movable to engage the
terminals, a spring-pressed rod movable to engage the
block and elevate the contacts into engagement with the
terminals, an electric circuit including an alarm signal
connected with the contacts, and means on the door for
engaging and restraining the rod.

Process of Making Plates for Storage Bat704,252.
teries and Product Tliereof.
Henry K. Hess,
Philadelphia, Pa.

July 20, 1901.

The

704,135.

current.

704,165.

cago,

filed

704,125.

indicator roller. Magnets to operate the escapement lever
are connected electrically with any convenient source of

filed

ary

703,989. Magneto-therapeutic Apparatus.
Fort Lee. N. J., assignor to

Office)

for

In the system

Theodore

1901.

System

Contact

Application

1902.

telephone or other electrical system
is combined with an instrument, a carbon plate electrically connected with the Rround, and a movable device
for making and breaking electrical connection between
the line wire and the instrument. The device has a portion of carbon, movable- in close proximity to the carbon

The

704.092.

The

Application

process consists,

first,

in

filed July 30, 1901.
mechanically applying an

active material or material to become active to the back
piece of a suitable mold; second, arranging portions of a
series of separate metal strips against the material in
separated relation and other portions in sliding contact;
third, applying mechanically extra active material or
material to become active to the exposed surfaces of the
separated portions of the strips so that the separated
portions of the strips are concealed, and then compressing
the active material so as to form a self-supporting mass to
hold the strips in position.

Controlling System for Electric Hoists or
Elevators. Andrew E. Maccoun, Eraddock, Pa.,
assignor to the Otis Elevator Company, New
York, N. Y. Application filed April 29, 1898.

704,264.

In the electric hoist are arranged a reversing controller
and a hand-controlled cut-out switch included in the circuit, and a mechanism connected with the cut-out switch
operated by the movement of the hoist and arranged automatically to break the main circuit when the car has
reached the limit of its travel.

Coin Collector for Telephone Toll Lines.
Joseph J. O'Connell, Chicago, 111., assignor to
the Western Electric Company, Chicago, 111.
Application filed October 17, 1900.

704,268.

In the toll-collecting appliance are combined a chute
for receiving ci cqjq, ^ coiq-tlistribmiqg Qlectrqtuagqet
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Bbd mechanism connected therewith for directing the
course of the coin, an electric circuit, a pair of contact
terminals controlling the continuity of the circuit, the
terminals being adapted to be closed together to complete
the circuit by a coin deposited in the chute, and mechaoism operated by the armature of the electromagnet, for
closing the contacts together independently of ihe coin.
(See

cut.)

Device

Control

704,271.

for

'

Hoisting

Machines.

George H. Reynolds, Chicago, 111., assignor to
the Otis Elevator Company, East Orange, N. J.
Application

filed

December

29, 1898.

John D. Ihlder, Yonkers, N. Y., assignor to the
Otis Elevator Company, East Orange, N. J.
Application filed January 13, 1902.
Combined with an electric motor, and its main circuit,
are a controlling circuit of lower potential than the maio
circuit, and means for rendering a poriion of the controlling circuit inoperative after the motor is started.

704.446.
kee,

Railroad Signaling System. Allison W.
Knee, Syracuse, N. Y., assignor of one-third
Application
to Frank J. Manz, Syracuse, N. Y.

704.447.

704,347.

March

filed

In a hoisting apparatus are combined control devices
for starting and stopping the engine, and electric auto-

matic regulating devices connected to some moving part
of the apparatus for reducing the speed of the engine before the hoist reaches the limits of its movement.

.-x=tr

July

1902.

7,

A

pair of separate metallic brushes are connected to
circuit and carried on the locomotive, the contact
brushes being disposed one in front of the other to travel
over the roadbed of the railway. A circuit closing rail is
disposed parallel to and between the track rails and in
the path of the contact brushes to effect the sounding of
the alarm, and means are adapted automatically to form a
cross in the electric circuit between the track rails and
the circuit-closing rail to either prevent or stop the sjunding of the alarm.

the

19,

1902

Watch-dial Illuminator. Frederick M. Dur-

Newton, Mass., assignor of one-half to
Ulric Blatter,
Jamaica Plain, Boston, Mass.
Application filed September 26, 1901.
An incandescent lamp is arranged to throw light on a
watch as

it

is

suspended.

Operating Device for Electric
Motors. Arthur C. Eastwood, Cleveland, Ohio,
assignor to the Electric Controller and Supply
Company, Cleveland, Ohio. Application filed
Protective

November

16,

1901.

Means

are provided for holding a contact arm at a level
it will contact with contact plates, and means
are operative upon the arm at its center of rotation for
moving the arm away from the level whereby it is allowed
to return to its oft' position without engaging the contact

such that

plates.

Electric
Cut-out. Gustave
N.
Oehmen,
Brooklyn, N. Y., assignor of one-half to Oscar
F. Ehrle, New York, N. Y, Application filed

704,361.

December

ipoi.

14,

The cut-out comprises a spring-actuated lever, a catchlever, an expansible rod adjustably carried by the catchlever, a terminal plate 00 which the expansible rod rests,
and a resistance whe around the rod and completing the
circuit from the plate to the catch-lever.
Voltage-regulator.
Thomas
Pusey,
M.
Application filed August 5,

704,371.

Kennett Square, Pa.
1901.

One claim reads: In a voltaKe-regulator, a generator, a
rheostat for the generator, a motor for controlling the
rheostat, a shunt-circuit from the exciter-circuit in which
the motor is arranged, a helix arf&nged in circuit with the
generator, a balance beam arranged in the shunt-circuit
and controlled by the helix, contacts carried by the beam,
liquid-containing vessels into which the contacts extend
supports for the vessels, means for adjusting the supports
verticaHy, contacts hxed in the vessels end in the shuntcircuit, and an electromagnet in the main circuit of the
generator for controlling the motor circuit. (See cut.)

NO 704.268 —TELEPHONE COIN-COLLECTOR.
Reversible Galvanic Battery. Thomas A.
Edison, Llewellyn Park, N. J., assignor to the
Edison Storage Battery Company. Application

704.303.

January

igoi.
For this and three succeeding patents see page

filed

8,

36.

Reversible Galvanic Battery. Thomas A.
Edison, Llewellyn Park, N. J., assignor to the
Edison Storage Battery Company. Application

704.304.

March

filed

i,

1901.

son Storage Battery Company.

Application

filed

1901.

17,

Reversible Galvanic Battery. Thomas A.
Edison, Llewellyn Park, N. J., assignor to the
Edison Storage Battery Company. Application

704.306.

filed

June

1901.

20,

Push and Switch. Edgar G.
Harconrt. Birmingham, England, and Marshall
Electrical

704.322.

B. Lloyd, Minneapolis, Minn.
July 9, 1901.

Application

filed

,

The base

provided with an apertured flange on its
and a spring-catch projects througli the
A dome p (SSes over the flange and h is a
groove on its inner side to engage the catch and a recess
in its lower edge intersecting the groove.

upper

Safety Device. August Sundh, Yonkers,
N. Y.. assignor to the Otis Elevator Company,
East Orange, N. J. Application filed October

704,398.

Electrode for Batteries. Thomas A. Edi704.305.
son, Llewellyn Park, .N. J., assignor to the Edi-

May

Manufacture of Iron, Manganese and Al704,393loys of These Metals by Aid of Electricity. Albert Simon, Bordeaux, France. Application filed
February 27, igoi.
A process of manufacluring iron, manganese add tbe
alloys of such metals consists in adding to tbe material to
be treated carbon and an electrolyte consisting of fluoride
of calcium, in sufficient quantity to dissolve the material
and then subjecting the mass to the action of a continuous electric current to cause tbe electrolytic decomposition and the keeping of the material in a fluid condition.

is

side,

flange aperture.

12,

l()OI.

The invention consists of a motor, a fi>ild circuit normally closed in shunt 10 the mains, and a normally open
swiich in the armature circuit contiolled by an electroresponsive device in the field circuit.
Stained-glass Window or Similar Object
704,399and Process of Making Same. Julius Taluau,
Philadelphia, Pa., assignor of one-half to Henry
W. Scattergood, Philadelphia, Pa. Application
filed

December

The method

16,

ND. 701,453

—TENS

ON CHANAER.

Rheostat. Arthur C. Eastwood, Cleveland,
Ohio, assignor to the Electric Controller and
Supply Company. Cleveland, Ohio. Application
filed April 10, 1902.
Ihe rheostat consists of 3 series of plates of relatively

704,448.

high electrical conductivity having coatings of relatively
low conductivity, with means yieldingly holding the plates
in contact with one another, the plates being connected to
each other through tbe coatings.

Means for
704,453.
rents.
William
Application

Changing the Tension of CurM. Fairfax, Brooklyn, N. Y.

filed

October

ir, 1892.

In a system of electrical generation, transmission and
distribution are combined a generator of continuous currents, a local circuit or circuits connected thereto, a
transformer having a stationary core and stationary primary and secondary coils, the primary coils being connected
to a local circuit, and the secondary coils being normally

interconnected three-phase
to
transmission leads, a rotary commutating device elecconnected to the primary coils for producing suc-

permanently connected
trically

cessively acting magnetomotive forces in the stationary
core of the transformer, thereby producing successively
acting electromotive forces in the secondary coils of the
transformer which result as three-phase currents In the

interconnected transmission leads.

(See

cut.)

1895.

of uniting sections of glass or tile consists in

arranging such sections on a support with their adjacent
edges apart, the support be^ng provided with a conducting
surface along tbe spaces between tbe edges of tbe sections, and then electrodepositing metal upon the support
until the spaces between such sections are filled by the
deposited metal.

704.400.

Method

and Henry

of
\V.

Framing

Glass. Julius Taluau
Philadelphia, Pa.

Scattergood,

Application filed June 30, 1897.
This method consists of exposing the whole

in

an elec-

between the seciions are
with the deposit formed, then continuing tbe exposure until tbe deposited metal is in tbe form of an I-beam.
trolytic bath until tbe interstices

filled

Method of Framing Glass. Julius Taluau,
Philadelphia, Pa., assignor of one-half to Henry
W. Scattergood, Philadelphia, Pa. Application

704.401.

hle-l

March

22,

1898.

The

glass is exposed in an electrolyiic bath and electrodeposited on the conductor and within the spaces until
tbe spaces are entirely filled with deposited metal, so as
form an electrode-posited boldii'g frame therefor.

Igniter.
Charles A. Wilkinson, Worcester,
Mass. Application filed October 15, 1901.
An electrical igniter for internal combustion engines,

70^,.iJ7.

comprising two conducting pins mount! d in the cylinder
head in parallelism with each other is described.
704.423.

NO 704,371.

— VOLTAGE

fEGULAiOR

Automatic
Electric
Semaphore
Signal.
James N. Harper, Kansas City, Mo. Applica-

704,323.

tion

An

filed

April 25,

1901.
is held at one side of a supporting colan adja -ent p-tir of colored media when tie

electric lau>p

umn between
arms are

in horiz.>ni,il position.

Reversing Switch Motor. John D. Ihlder,
Yonkers, N. Y., assignor to the Otis Elevator
Company, Orange, N. J. Application filed April

704.336.

4,

1899.

combined a number of electiifally
operated switch-arms, and a safety device contiolled by
the movement of one switdi-arm and controlling the
tnovemenls of another switch arm, wHerebv the swi'charms are operated lu a predetermined order or succession.
In the swiich are

Controlling System for Electric Elevators.
John D. Ihlder, Yonkers, N. Y., assignor to the
Otis Elevator Company, East Orange, N. J.
Application filed Jannary ii, 1902.
In the motor-controlling apparatus are combined con-

704.337.

trolling circuits of different potentials reciprocally controlling each other.

704.338.

Wall Plate or Shield for Electric Wires.

Boyd W.

Controlling System for Electric Elevators,

Allen, Boston, Mass.

February 26, 1902.
The wait plate is adapted

to

Application

be secured

around the aperture through which

the

filed

the wall
eltciric wires
to

extend.

Junction Box for
704.424.
Boyd W. Allen.
ings.
tion filed February 26,
The box d scribed has a

Electric

Wires

Boston, Mass.

BuildApplica-

in

igo2.

meiatlic main poriion comprising the wall a"d a pair of slabs uf porcla'n r-r oiher
insulating material held ag inst t;.e rear and fr(.nt sur^
fdCeb of the W..II.

Junction Box for Electric Wires in Build704.425.
ings.
Boyd W. Allen, Boston, Mass. Application filed March 8, 1902.
In the junction box are a split nipple or pair of nipples
Sft reversely with each other and provided with a gas
passage.

Thermal Protector for Electric Circuits.
Frank B. Cook, Chicago, 111. Application filed

704,439.

July 29,

A

1896.

beat-coil protector is described. It consis's of an
inclosing shell, interior insuUtint; material a heat-coil, a
concave socket, a convex head fitted therein, fusible
material between the face of the socket'and the face of the
head, and means for holding a spring contact strip of
x:ontact strips.

NO 704,484

— SYSTEM

OF ELECTRIC DIbTPlBLT ON.

Carl J. A.*
Michalke, Charlottenburg, Germany, assignor to
Company
of
Electric
the Siemens & Halske
America, Chicago, HI. Original application filed

704,484:

System

December
tion

filed

of Electric Distribution.

31,

1897.

March

10,

Divided and

this

applica-

1900.

In comh nation, a dynamo-electric
is provided with a pluangularly displaced windings, the winding on ihe
other memt)er being adapted to be traversed by singlephase alternating currents, a subdivided source of singlephase alt' mating current, and a switching device interposed between the source and the angulaily displaced
windings, the switching device beine consltucitd ar d
arranged to vary inversely the potentials at the terminals
(See cut.)
of the windings.

Ooe cUim reads:

machine, one member if which
rality

t)f

E.
William
Loom.
R. Clark, Augusta, Ga. OrigDivided and
inal application filed April 3, 1900.
this application filed July 27, 1900.

704,485.

Wcft-replenishing

Moore and Frank
Combined wilh

a filling-changing

mechanism are meatus

for controlling the operation thereof including an electric
circuit, the electric condition of which is changed upon
the exhaustion of the filling in an active shuttle to a predetermined amount, and an auxiliary circuit partially
completed by change in tbe electric condition pf the ^rst»

pamed

circuit.
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CHICAGO, JULY

Development of the Auditorium ElecWhen the Auditorium was built in 18S9 provision
was made for supplying the lighting and heating
systems from two separate power plants. These
plants were both located in the basement, and one
supplied the Auditorium Hotel proper and the
other the theater and office portion of the building.
The combined equipment of the plants comprised
Go-inch by 18- foot horizontal tubular boilers, 13
engines of about 125 horsepower each,
10 lOO-kilowatt dynamos of the old Edison bipolar
type, four high-duty pumping engines for the eleII

liigh-speed

vator service and 17 duplex steam
sizes

and makes

The

for domestic

dynan.os

pumps

of various

and boiler-feed serv-

were

each belt-driven by a
separate engine, tlie three engines not thus accounted
for being employed for otlier purposes, such as
operating
ventilating
fans,
etc.
fhe high-duty
pumping engines operated 14 hydraulic elevators.
These two power plants supplied electric current
to 16,000 i6-candlepower incandescent and 50 arc
ice.

Auditorium Building. At the
time the equipment was installed it was considered
to embody the best and most modern features, and,
in fact, considering the two installations as one
lamps

in the original

Fig.

I.

view

in

from the

tion
is

tric-lighting Plant.

a

the

shell

15

boilers.

feet in

1902.

26,

Surrounding

No. 4

this boiler stack

diameter and rising to almost

same height which serves

as a

ventilating flue

for the engine room, kitchens

joining the Auditorium on the north, with light,
heat and power, the electric supply consisting of
current for 6,000 incandescent lamps and five elec-

and other portions of
the basement.
In Fig. 3 on the next page is shown
a rear view of the Auditorium Annex and the new
.\uditorium apartment building recently erected. The
power plant, with its double stack, is located between the two buildings.
The boiler equipment of' the power plant consists
of seven 350-horsepower Campbell & Zell water-

tric

tube boilers equipped with Murphy automatic stokers.
In the engine room are located six Williams

The

vertical

compound

a Siemens

engines, each direct-connected to

&

Halske 125-volt external-armature direct-current generator.
These units have the following capacities Two 500-horsepower engines driving
two 350-kilowatt generators, two 300-horsepower engines driving two 200-kilowatt generators and two
200-horsepower engines driving two lOO-kilowatt generators.
A general view of the engine room,
showing these units and the switchboard controll;

ing them,

given in Fig.

is

The

i.

Sieniens__

Halske generators, which, after 10 years'

elevators.

The

total

equipment for light and

power supplied from the one plant

is thus seen to
be 38,000 incandescent lamps, 75 arc lamps, 2i hydraulic elevators, nine electric elevators and the
motors mentioned above.
The boiler plant, besides supplying steam for the
operation of the engines, furnishes steam for 250,000
square feet of heating surface all direct radiation.

—

which

conveyed to the boilers by a
bucket conveyor, overhead bins and pendulum chutes,
is
an Indiana bituminous screening. During the
winter months as much as 100 tons of coal a day
is consumed.
The steam is generated at a pressure
of 150 pounds to the square inch.
The maximum
load on the generating equipment is 15,000 amperes
and the minimum load after midnight is about 4,000
amperes. It is planned to have the new generating
coal,

is

&

service,

are considered out of date, are eventually to be
replaced by Westinghouse machines.

In installing the plant of 1892

Engine Room, Sliowing Plant Installed

it

was deemed wise

in 1892.

Fig.

2.

New

700-kilowatt Generating Unit.

THE AUDITORIUM ELECTRIC-LIGHTING PLANT.
was the largest isolated plant in the United
There had been other private plants
of a similar nature installed in Chicago and vicinity
before that time, but all were very much smaller
than the Auditorium plant, which was regarded then
station,

it

States.

as little short of wonderful.

In 1892 the need of additional hotel space was felt,
and the Congress Hotel Company a new corporaerected the
tion formed by the Auditorium people
building known as the Auditorium Annex on the
south side of Congress Street, and facing Michigan
Avenue. The company concluded that the new
building must have its own lighting and heating
plant, and, after due consideration, it was decided
to install a large central pow-er plant which should
supply the Annex as well as the older hotel and
theater building. Accordingly the two old plants
were abandoned and the present plant installed.
The equipment is placed in a separate brick building adjoining the Annex and facing westward on
The engine
the alley in the rear of the Annex.
and pump room extends from the basement level to
about the height of the second story, and supported
above the south side of the room on a gallery-like
construction is the boiler room. Rising above the

—

—

a height o£ 175 feet is a steel stack. This
double, the inner tube of which is nine feet
in diameter and lined part way with fire brick, being
used to carry the gases and products of combuslatter to

stack

is

change the operation of the hydraulic elevators
a gravity system to an accumulative System.
this end in view two vertical compound highduty pumping engines of the E. P. Allis type were
to

from
With

Each of these pumping engines has a daily
capacity of 6,000,000 gallons of water. Within the
last year the hotel corporation has erected the new
12-story apartment building adjoining and immediinstalled.

ately

south of

the

Annex.

Four

electric

elevators

have been installed in this building, and the hydraulic elevator equipment of the two older buildings
comprises 21 elevators.
There has been recently added to the engine-room
installation a 1,000-horsepower Allis-Chalmers vertithe shaft of which is
cal compound engine, on
mounted a 700-kilowatt, i2S-voIt Westinghouse
direct-current generator operating at 130 revolutions
A view of this unit, showing the close
a minute.
quarters in which it is installed, is given in Fig. 2.
A straight Iio-volt two-wire system is supplied
by the generating plant, the total light equipment in
the .'\uditorium buildings comprising 32,000 i6-candlepower incandescents and 75 arcs. In various parts
of the buildings 12 motors ranging in size from five
to 30 horsepower are installed for operating ventilating and refrigerating equipments. About 100 electric desk fans are also used in the different public
rooms.
In addition to this load the plant supplies
the Studebaker Theater and Fine Arts Building, ad-

take care of the bulk of the load, it being
operated 16 hours a day.
In its present state the power plant of the Auditorium buildings is said to be the largest private
installation in the country, it being 25 per cent, larger
than the plant installed in the Waldorf-Astoria Hotel
in New York city, which at the time of its completion was said to be the largest isolated plant in
the United States. An idea of the size of the Auditorium buildings may be gained from the fact that
they contain 1,250 guest chambers, besides many
large offices, the large theater, banquet halls, palm
gardens, cafes, grill room, etc. An unique feature
of the new apartment annex is the lounging room
that is to be equipped with an atrium located in
the center of the room. It is intended that this
room shall be the most elegantly furnished room
of any hotel in the world.
An interesting part of
the furnishings will be the Tiffany electric fountain
that was formerly on exhibition in the Tiffany exhibit at the Pan-American Exposition.
In consideration of the growth of the Auditorium's
power equipment, it is interesting to note the economy that has been attained by installing a central
plant.
It is a matter of ledger account that the
old plants cost to operate about $90,000 a year. The
present plant, with another hotel added and with the
same earning capacity for leased power as the original hotel property, can now be operated for about
unit
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$50,000 a year, and since 1893 the plant has earned
from supplying outside service between $60,000 and
No outside service is now connected, how$70,000.
ever, with the exception of the Studebaker and

Fine Arts Building.

G.

M. Cowan, under whose

supervision the original plants as well as the existing plant were installed, is chief engineer for the

Auditorium buildings.

Another Susquehanna River Power
Plant Proposed.
York, Pa., July

17.

— Plans

have been formulated

for the erection of a new electric-light and power
plant on the Susquehanna River, near Conowingo
It is not the first time that this project
Falls.
has been broached, but new life has been injected
by Philadelphia, New York and Baltimore capitalists
for the purpose of utilizing the Peach Bottom Rapids from a point just below McCall's Narrows.
On the islands in the river at that point the projectors may erect three great power houses, each
of which, as talked of, will generate 50,000 horsepower. If this statement is correct, and it is given
out by the projectors, the plant will generate twice
the power of the $3,000,000 power plant now being
constructed by Judge W. F. Bay Stewart of York
and Mr. Henry L. Carter of New York city at

York Haven.
Engineers have been working at the problem for
now have their plans

the last two years, and they
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Electrical Contractors in Philadelphia.
Fifty-nine delegates from several states and about
200 guests from various parts of the country at-

tended

was

held

of the NaAssociation, which
Institute, Philadelphia, on

second annual convention

the

Electrical

tional

in

Contractors'

Franklin

July i6th. Owing to the fact that the convention is
only the second attempt to bring together the representative electrical contractors in the country, its
success was looked forward to anxiously, but the

R.

Metzel, Washington, D. C. W. H. Morton, Johnson
Dtlca, N. Y.
W. I. Peacock, Snyder Supply

1?.

;

& Morton,

;

and Electric Company, Kochoster, N.

&

lader. Price

Son, Willlamsport, Pa.

Y.

C.

;

Wilbur Sal-

Davis, Conduit

S.

;

Wiring Company, New York
F. W. Newman, Albany
District Telephone Company, Albany, N. Y. F. B. Adams,
Frank Adams Electric Company, St. liouls, Mo.
.T.
D.
Van Wagoner, Van Wagoner & Linn, New York W. I.
Gray, AV. I. Gray & Co., Minneapolis Thomas II. Bell,
;

;

;

:

;

P. S. Blackall. Blackall & Baldwin, New
E. Mathieu, Pittsburg, Pa.
P. C. IlaylCo., New York
J. C. Steins, .T. C. Steins
& Co., Buffalo, N. Y. A. P. Kingston. Little Falls, N. Y.
Frederick C. Dobbler, Walker & Kepler, Philadelphia
E. J. McAllister, Electric Motor aud Equli)ment Companv,
Newark, N. .T. W. L. Wllhelm, Wllhelm Telephone Company, Buffalo, N. Y. W. C. Bolder, Utlca. N. Y. Rudolph
Schmidt, Rudolph Schmidt & Co., Rochester, N. Y. .7. E.

Albany, N. Y.
York George

;

;

;

Edwards &

land,

;

;

;

most optimistic found

their

The headquarters

the

of

anticipations

realized.

and delegates
committee of Phila-

officials

Hotel Walton. A
delphia members was appointed to receive the visitors.
This committee, which was composed of mem-

were

bers

at the

of the

largest

electrical

contracting

firms

of

D'Olier,

R.

C.

was

:

Jr.,

Williams.

The

day's session was opened by a meeting
board of directors at nine o'clock in the
Franklin Institute. The convention was called to order at 1 130 p. m. The meeting was held behind
closed doors. It adjourned at 4:30, and members
and guests turned their attention to pleasure seekfirst

the

of

;

;

Construction Company, New
York W. I. Patterson. Springer & I*atterson, Pittsburg,
Pa.
F. J. Miner, Seldler-Mlner Electric Company, Detroit, Mich.
,T.
K. Howe, .John K. Howe & Co., Baltimore, Md.
Robert A. M. Steele, Pittsburg, I'a.
E. S.
Electric

;

;

;

;

;

Western Electric Company, New York
A. I.
Schubman, Cincinnati M. S. Horton, Frederick Fish &
M. S. Horton, Rochester, N. Y. Emll Grab, Toledo, O.
E. E. Newberry, E. E. Newberry & Co., St. Louis, Mo.
Charles J. Sutter, St. Louis, Mo.
Walter C. Mclntire,
Philadelphia
James F. Burns, Schenectady, N. Y.
M. J. Snyder, Pittsburg, Pa.
J. C. Hatzel, Hatzel &
Buehler. New Y'ork H. I. Sackett, Buffalo V. D. Crowley, Crowlev Electric Company, Duluth
M. B. Wheeler,
M. B. Wheeler & Co., Grand Rapids, Mich. H. K. McKay,
McKay Engineering Company, Baltimore, Md. A. J.
Martin, Commercial Construction Company, New York
J. P. Buchanan, Philadelphia; W. E. .1. Doming, Deming
Electric Company, Minneapolis
E. G. Bernard, Troy.
N. Y.
T. Carpenter Smith, M. R. Muckle & Co.. Philadelphia
Charles L. Eidlitz, New York
James Hilton,
Rogers & Hilton, Syracuse, N. Y. Harry H. Alexander,
New Yoi'k Thomas Hall, Northwestern Electric ComEdmund D. McCarthy, McCarthy
pany, St. Paul, Minn.
Keefer,

;

;

as follows J. F. Buchanan, Henry
William L. D'OIier, S. A. Jellett, Edwin R. Keller, H. G. Kepler, Alfred A. Lowry,
H. A. Loeb, Frank E. Mclntire, Walter C. McIntire, M. R. Muckle, Jr., Clayton W. Pike, T. Carpenter Smith, Gilbert S. Smith, I. C. Walker and

Philadelphia,

;

Tucker

Strong,

;

;

;

:

;

;

;

;

;

;

:

;

;

;

:

;

:

;

&

Bros.

Pord,

Buffalo

;

Herman

Samuels.

Kingsbury,

Samuels & Co., Baltimore, Md. G. M. Jones, Minneapolis
Electric and Construction Company. Minneapolis
Joseph
M. Zamoski, Baltimore, Md.
;

;

Curious Electrical Casualties.
are not always electrical, as is
often suffers in reputation
for alleged dangers of this sort of which it is enFor instance, the latest report of
tirely innocent.
"Electrical"

well

known;

fires

electricity

Bureau of the National Board of Fire
Underwriters shows that a $65,000 loss, reported as
the result of a fire caused by electricity, was found
to have been incurred through the spontaneous combustion of some oiled rags. Again, a loss of $165,000 occurred in the celluloid room of a factory and
was attributed to the use of electricity. This was
afterward found to have been caused by overheating
the celluloid on a softening press. A $4,000 loss, laid
at the door of the long-suffering electric current, was
found to have been due to the overturning of a
the Electrical

candle in a storeroom.
However, some rather unusual casualties were
mentioned in the same report as actually due to the
careless handling of the electric current or the improper installation of electrical apparatus.
500-volt motor was installed in a room used
as a pattern shop and for the storage of patterns.
Upon the blowing of the fuse set in the line to
protect the motor, molten metal was thrown into the
surrounding inflammable material, resulting in a loss
by fire of $4,816. Had the fuse been of the enclosed
type, the accident could not have happened.
Another fire due to ignorance of the heating effect
of an incandescent lamp resulted because a towel
was thrown over a lighted incandescent lamp in
a hotel chambermaid's closet and allowed to remain.
In course of time the towel became ignited, resulting
in considerable loss.
The breaking down of a transformer, due to careless wiring, is instructive.
The secondary wires of
the transformer entered a building through an iron
ventilating shaft, between the ceiling and roof, being insulated from the shaft by means of clay bushings and running some 23 feet to the cut-out meter
and switch. By improper wiring in installing some
fixtures, grounds were made with the ventilator and

A

FIG.

3.

REAR VIEW OF AUDITORIUM BUILDINGS, SHOWING POWER HOUSE AND STACK.

go to furpower to Baltimore principally, and to Wilmington and other smaller towns en route. A large
dam will be constructed, about 1,400 feet long, and
140 feet above tidewater. Another will extend from
matured.

Tlie current, they allege, will

nish

the lower end of Piney Islands to Bare Island, a
distance of 4,400 feet. The headrace is planned
This will pour into the
to have a depth of 25 feet.
great wheels 16,000 cubic feet per second. In each
of the power houses will be installed 10 5,000horsepower electrical units. For each unit there
It is
will be three pairs of 48-inch turbine wheels.
stated that $12,000,000 will be needed to construct
the great plant.
Among those who have given technical opinions
on the project are Dr. Coleman Sellers of Philadelphia, president of the Niagara Falls Power Company; Clemens Herschel and John Bogart, consulting engineers on the Niagara works. At the head
of this great undertaking is S. Davies Warfield,
president of the Continental Trust Company of
Baltimore. Bonds will be floated in that city by
the different banking institutions, and from the
promises made this great project will be matured
within the next two years.
O. P. W.

A -Steamboat, specially chartered, took them
up the Delaware River, stopping at Cramp's Ship
Yard and the League Island Navy Yard. Returning, the guests were landed at Washington Park, on
the Delaware River. Two hundred persons were
ing.

present.

The delegates made their headquarters in the
Bleak House, Atlantic City, N. J., on the second
day of the convention. A meeting was held at two
o'clock on the Steel Pier and the following-named
officers were re-elected to serve for another year:

New York; first viceM. Jones, Minneapolis, Minn. second
vice-president, E. T. Cooke, St. Louis, Mo.
third
vice-president, H. K. McKay, Baltimore, Md. ; treasPresident, Charles L. Eidlitz,

president, G.

;

;

urer,

W.
J.

George R. Mathieu, Pittsburg, Pa. secretary,
H. Morton, Utica, N. Y.
sergeant-at-arms,
;

;

C. Stearns, Buffalo, N.

Y.

The following-named directors were
From New York, M. L. Barnes of Troy, E.

elected:

D. Mc-

Carthy of Buffalo and James Hilton of Syracuse
Pennsylvania, H. A. Loeb of Philadelphia Michigan,
E. McCleary of Detroit
Minnesota, W. I. Gray of
Minneapolis; Maryland, John K. Howe of Baltimore; Missouri, E. E. Newbury of St. Louis; Washington, D. C, D. M. Anderson
Indiana, G. M.
Saunders of Indianapolis.
An animated discussion took place over the selection of the next place of meeting.
It was finally
decided to hold the 1903 convention in Detroit. Mich.
;

;

Lightning Takes an Unexpected Path.
Lightning wrecked a generator in the power house
Railway Company at Detroit,
Mich., some time ago, and the officials of the company have been led to believe that the lightning came
into the power house by way of the ground and not
of the Detroit United

from
The theory is that the
ground was surcharged and that, instead of scattering, as it would under normal conditions, tlie electric
charge concentrated on a water pipe and in that
way found its way into the power house.
the distributing wires.

;

The

official

register

of

delegates

present

at

the

convention contained the following names:
MiCleary, McCleary & Colquitt Company, Detroit
M. AiKlerson, D. M. Anderson & Co., Washington,
M. L. Barnes, Barnes & Pnyton, Trov, N. Y.
B. M. Lawton, Lawtou Electric Company, Cincinnati
n. A. Lccb, Francis Brothers & .Tellett, Philadelphia
E.

D.
11.

tin roof.
The strain produced on the insulation of
the transformer was too great and a breakdown resulted between the primary and secondary coils.
This allowed the passage of high-tension current
in the secondary coil and resulted in the burning out
of the coil and the starting of a fire.

(',;

;

Rome Compressed-air Cars May Be
Abandoned

in

Favor of

Electricity.

rumored that Horace E. Andrews and John
Stanley, who head the company that operates
J.
the Utica (N. Y.) city lines and a line between
that city and Rome, are negotiating the purchase
of the system of the Rome City Street Railway ComIt is

operated with compressed-air
it has not been as successful as it might have been, although a high figure
has been placed upon it by the owners. As the Andrews-Stanley line will have to connect with this
road for an entrance into Rome, the system would
be a very valuable adjunct.
pany.

This system

motors, and

it

is

is

said that

The car barns at the Cicero and Proviso power
house of the Chicago L^nion Traction Company,
Ridgeland Avenue and Lake Street, were destroyed
by fire last week. Sixty cars and the summer supply of coal burned, and the fire also damaged the
The loss is esticoal and ash-conveying machinery.
mated at $125,000. Practically no damage was done
house
itself
besides
that mentioned.
to the power
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COMMUNICATIONS.
The

Injudicious Superlative.

To

the Editor of the Western Electrician
Referring to your editorial concerning the language
used by President Eliot of Harvard in conferring
the degree of master of arts, to support your statement that the distinguished recipient would not have
given his own position in the electrical arts in the
superlative language employed by the president, I
may mention an incident which confirms your view.
The distinguished gentleman gave some testimony
on one occasion, and the first question asked him
under cross-examination was substantially: "Mr.
S., you are generally recognized, are you not, as the
foremost living electrician, and at least as good as
anybody else alive?" The answer which he gave
was "I do not know." The cross-examination was
continued on different lines.

T.

New

York, July

16,

J.

JOHNSTON.

1902,

The Speaking Arc and Wireless Telephony.
To

the Editor of the

S3

phasize the simplicity of the arrangement and the
satisfaction it gave, on account of the numerous
devices proposed at various times, several of them
decidedly more complicated ^being due to Mr. Ruhmer, and possibly giving the wrong impression that
the simpler arrangement would not give satisfactory

—

results."

Death

of Mr.

Mackay.

John William Mackay, president and founder of
the Postal Telegraph-cable Company and also president of the Commercial Cable Company and the
Commercial Pacific Cable Company, died at his
house in London, England, on July 21st. Mr. Mackay was a man of great wealth, accumulated by his
own exertions, and by reason of his extensive business connections was known the world over.
He
Avas unspoiled by success, being one of the few men
who have acquired conspicuously large fortunes without forfeiting the sincere esteem of his fellows,
whether rich or poor.

Mr. Mackay was born
ber

1831.

.31,

in Dublin. Ireland,

At the age of nine years

Novem-

his parents

less it raised the cable rates to 60 cents or
75 cents
a word, the recognized rate being 50 cents, the pool
would drop its rates to 12 cents a _word. Mackay

made answer that his rate would be 40 cents. The
old lines then dropped their rates to 12 cents and
Mackay came down to 25 cents, at which figure he
held his rate until the other lines, tiring of the
fight, came to that rate, which has ever since remained the standard.
Having accomplished his cable project, he saw the
necessity of land lines if he expected to cope successfully with the cable pool, which was closely allied
with the Western Union Telegraph Company. His
land scheme resulted in what is now known as the
Postal Telegraph-cable Company, which he founded
1883, and which has grown bo the great dimensions of the present day. The Postal company has
been a conspicuous factor in developing and modernizing the telegraph in the United States. Its enin

terprise,

progressivcness and
clean-cut business
methods have been very generally recognized, even

by opponents.

Mr.

Western Electrician

has

have read with great interest the article of Dr.
Guthe concerning the speaknng arc and wireless
telephony (Western Electrician, April 12, 1902). It
Fig. 5 there is reproduced an arrangement of the
speaking arc, which has been used by me for two
years and which is described in the Annalen der
Physik, IV, band 5, page S04, Fig. i (1901), as well
as in Physikalische Zeitschrift, 2, page 325 (1901).
I should be much pleased if you would mention
my priority of that arrangement in a following number of your paper. A continuation of these experiments resulted in my photographophone, a photographic phonograph, recording any change in the
intensity of the speaking art on a sensitive film.
The reproduction is effected by a selenium cell of
highest sensitiveness, which is connected in a circuit
containing two telephone receivers, which responds
to anv variation of the intensity of light thrown
through the developed film.
ERNST RUHMER.
I

Berlin,

informed the Commercial Cable Company that un-

Germany, June

26,

one.

Mackay's connection with the telegraph
a
most noteworthy and honorable
His achievements in this direction were the

been

greatest features of a life more than ordinarily successful.
He was a great financier and knew how

surround himself with able lieutenants; neverthehe impressed his own sturdy individuality on
the properties in which he was so deeply interested
and which are his greatest monument. His death
to

less

will naturally be a great loss to the three great companies of which he was the head, and, more generally, it is a loss to the business interests of the
whole country. What effect the passing away of Mr.

Mackay

have on the telegraphic situation reit may revive the talk of a combination of the Postal and Western Union— a consummation often rumored, but against which the
deceased magnate resolutely set his face. On the
other hand, Mr. Mackay's successors may tread with
equal resolution the path which he marked nut.

mams

1902.

will

to be seen

;

It is stated that the body of Mr. Mackay will be
brought to the United States for burial and" interred
in Greenwood Cemetery, Brooklyn.

In the accompanying illustration is shown an apparatus for wireless telephony constructed by Mr.
Ruhmer in 1901 and exhibited by him in the exhibition of electrical novelties conducted by the
Electrical Society of Berlin in March, 1902.
Dr. K. E. Guthe of the University of Michigan
is the author of the paper to which Mr. Ruhmer
refers.
In answer to Mr. Ruhmer's letter he says

Combined

Electric and

Gas Car-lighting

System.

A

JOHN W. MACKAY.

New York, where he
a shipyard. He remained in New York
until 1849, when he started for California to seek
fortune in the gold fields which at that time had
just been opened up.
On his way to the western
coast he made the acquaintance of James Flood,
James G. Fair and William O'Brien, who were afterwards associated with him in all his enterprises, on
the western coast.
It was not until he left the
West that the firm composed of the four men broke
moved

to America, settling in

worked

in

unique car-lighting system, embodying the use
of both gas and electricity, has been devised by John
L. Creveling of New York.
The cars carry gasstorage reservoirs communicating with each other
by means

of gas-pipe

systems and through autoIn one car there is
provided a dynamo direct-connected to a gas engine.
matically

closing

couplers.

The dynamo

is in electrical communication with the
respective electric-lighting systems of the cars, and
the gas engine is fed by train pipes in communica-

'

up.

The

career of Mr. Mackay in the California gold
was a varied one, and it was not until 1872
It
that he became known to the general public.
was in this year that he moved his center of operaHere, in the same
tions from California to Nevada.
fields

year, he

made

heaviest owner,
the lowliest

RUHMER WIRELESS- TELEPHONE APPARATUS.
claim in my paper any priority for the
arrangement of apparatus sketched in Fig. 5. The
main point at issue seems to be that through the
courtesy of someone connected with the Western
Electrician ^but entirely without my knowledge
this figure has been called 'Guthe's arrangement.'
The device is so simple that anybody working with
the speech-reproducing arc has probably tried it.
In fact, it was made use of by Simon, the first observer of the phenomenon in question, as early as
by Ruhmer, who has greatly increased our knowledge on the subject, especially on wireless telephony.
Nevertheless, it seemed to me necessary to em'T did not

—

iX_rf

the discovery of the deposits of gold

and silver, afterwards known as the Bonanza mines,
from which he and hi": associates received the popuThese mines
lar appellation of "Bonanza kings."
were worked five years, and during that time Mr.
Mackay, who was the practical man as well as the

men

worked shoulder to shoulder with
in his

employment.

In 1878, together with Mr. Fair, the subject of
this brief .sketch founded the Bank of Nevada, with
headquarters at San Francisco.
Shortly after the
establishment of the bank Mr. Mackay moved to
Europe in order that-his two sons (he was married
in 1867) might be educated abroad.
This change
of base across the Atlantic was one thing that
brought .to Mr. Mackay's notice the condition of
Be[he cable service then in the hands of a pool.
lieving that the cable rates were exorbitant and
that the American people would appreciate an American cable company, the pool being a foreign concern, Mr. Mackay went into partnership with James
Gordon Bennett and laid' the two cables known as
One of these cables
the Bennett-Mackay cables.
The
v.ent to England and the other to France.
combination became known to the commercial world
as the Commercial Cable Company, although the cnlirc company was composed' of the two men.
The project did not commend itself to the financiers, for few people thought the new concern would
Immediately
be able to stand against the old lines.
the cables were laid the old lines, as was expected.

CAR-LIGHTING SYSTEM.
with the gas systems of the respective cars.
The general arrangement of such a system is indicated in the accompanying diagram. The invention, which is covered by a patent issued last week,
is such that the gas-lighting system and the system
of electrical distribution are independent of each
tion

other.

Reorganization of the St. Lawrence
River Power Company.
On July 17th the St. Lawrence River Power Company, Massena, St. Lawrence County, N. Y., filed
incorporation papers at Albany, placing its capital
stock at $7,000,000. This is the result of a reorganization of the old company by the men who
.

bought up its stock at the foreclosure sale, which
was mentioned in the Western Electrician of July
:2th.
The original company, it is said, expended
in the neighborhood of $10,000,000 on the plant, which

was intended to develop 75,000 horsepower. At
the foreclosure sale the plant was bought for $500,000.
Since the time of the sale the purchasers have
been trying to reorganize the company. Evidence
of their success is seen in the incorporation of the
new company. The incorporators are William J.
Wilson and Samuel Potter of New York, Henry P.
Davison of Englewood, Mark T. Cox of East Orange and Thomas A. Gillespie of Massena, N. Y.
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Electric Mountain Locomotive.
In order to haul loads successfully over the steep
grades on the Ouest-Lyonnais electric railway between Lyons, France and the Saint Just Plateau
an electric locomotive has been constructed which
possesses several interesting features. The nature
of the roadway is such that the engine is required
to haul a load of 28 tons on a gradient of ig per
This is
cent, at a speed of eight feet per second.
accomplished through the agency of a rack conOn the portions of the
structed on the Abt system.
above and below this gradient, where adline,
hesion alone is relied upon, the locomotive must
be able to do the switching. The locomotive is
shown in the accompanying illustration with proIt
has been designed and
tecting cab removed.
constructed by the Societe Suisse of Winterthur, in
Boveri
Brown,
& Co. of Baden,
with
conjunction
Switzerland. It operates on a continuous current at
a pressure of 500 volts.
The rack mechanism of the locomotive is brought
into action by a i50-horsepower electric

motor mak-

ing 700 revolutions per minute. This motpr transmits the power by means of two spur pinions, keyed
on two countershafts, and engaging the spur-wheels
on the two driving axles. When the engine runs
with adhesion only each of the carrying axles is
driven directly' by a 2S-horsepower electric motor.
On the section of line laid with rack the motors
for running with adhesion and with rack work
simultaneously; but on the portions of line where
adhesion alone is relied upon, it is only the ad-

hesion motors which work.
The locomotive is provided with the brakes necessary for the rack and adhesion mechanisms, comprising two screw-brakes, independent of one ana
other, and acting on the motive spur-wheels
;
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tion.
In order that the inductor winding may support, without too great heating, this increase in the
intensity of the exciting current, it has been divided, and between these subdivisions free spaces
have been arranged that permit of active ventilation.

circumstance that the excitation is,
established in shunt circuit.
it is possible to pass automatically from the working
as motor to that as generator, according to the
gradients encountered, and this without in any way
changing the connections, the speed remaining prac-

Thanks

as

to the

mentioned above,

tically

constant in

all

cases.

The starting apparatus of the motor, which is
mounted upon it, permits of starting with a maximum excitation of the magnets so that it starts
under practically the same conditions as a series
;

with a minimum of current. Variations
of speed, both on rising and on falling gradients,
are obtained by varying the excitation. The current
is taken off by means of two trolley bows, on account of the great intensities required by the locomotive, and also for insuring a more regular taking
In the tunnels of this line the
off of the current.
contact wire is hung at only a very slight distance
while in all other parts of
roof,
from the carriage
motor,

e.,

i.

ing the brake-shoes.
The leading dimensions of the engine are as follows: Gauge, three feet 3% inches; speed (per hour),
5% miles; weight of locomotive, 11. 8 tons; total
weight of train, 27.5 tons; power of rack motor, 150
horsepower; revolutions of rack motor (per minute),
700; power of adhesion motors together, 50 horsepower revolutions of adhesion motors (per min;

ute), 300.

The whole mechanism is cased in with wood,
having glass panes on every side, so that the driver
has a clear view of the line.
Several locomotives of similar construction, for
continuous and also three-phase curr°nt, are now
running, and have given very favorable results.
The two motors for ordinary running are of the
series-wound type, with four poles. Inasmuch as
the weight of the vehicle is sufficient for an effort
of 25 horsepow.er to be exerted on the axles without
the wheels skidding, the adhesion motors may be
used to add the whole of their normal power to
that of the motor acting on the toothed wheels.
On descending gradients these two motors revolve
freely, being thrown in and out of gear by means
of an ordinary controller of the parallel-series type.
The principal motor, intended to work on to the
wheels gearing with the rack, is designed for 150
to 200 horsepower, and is of the shunt type, making about 700 revolutions per minute. On descending gradients this motor acts as a generator, thus
and the current produced is
constituting a brake
not absorbed in the resistance coils, but is sent into
For rendering possible this
conductor.
the electric
recovery of energy there must be the faculty for
sufficiently increasing the tension of the current produced by the motor acting as a generator, and this
result is obtained by increasing the motor's excita;

Company's
By Frank

Plant.

Perkins.
One of the most important electrically operated
factories at Niagara Falls, N. Y., is that of the
Natural Food Company, which uses electric power
C.

Two-phase alternatfrom the Niagara Falls
Power Company and reduced in potential from
2.200 volts to no and 440 volts in' two transformer
rooms at the Natural Food plant. The total power
required for operating this factory is more than
5.000 horsepower and current is distributed throughfor operating

ing

current

out

the

and arc

entire plant.

its

is

received

building
lights,

supplying

for

well as

as

The no-volt current

is

both

incandescent

more than 100 motors.

used for lighting purposes,

and the 440-volt for the induction-motor circuits
which supply motors ranging from one horsepower
to 50 horsepower, and aggregating more than 1,000
horsepower.

19 feet above the rails.

In one of the transformer rooms two step-down
transformers of a capacity of 75 kilowatts each,
lower the alternating-current potential to 183 volts,

Ferraris Monument and Award.
Those who remember the gentle, interesting

the two-phase current being changed to direct current by a ISO-kilowatt Westinghouse rotary converter, which, at a speed of 500 revolutions per
minute, gives a direct-current voltage of 220. The

the line

it

is

and instructive

sonality
Ferraris,

the

electrical

physicist,

Italian

per-

exhibit of Galileo
the

at

Chicago

World's Fair of 1893, will be greatly interested in
a double announcement that the Ferraris monument
in Turin will be unveiled during the latter half of
September, this year, and that the Ferraris award.

—

ELECTRIC MOUNTA IN LOCOMOTIVE.
screw-brake acting on the wheels for running by
adhesion; and a self-acting brake, which works on
the rack section and acts on the brake-shoes of the
spur-wheels when the maximum permissible speed is
exceeded, or the electric current is interrupted for
any reason. A small tank contains water for cool-

Unusual Features of the Natural Food

after international competition,

same

Ferraris

time.

died,

will be

greatly

made

at the

lamented, on
or so a com-

and within a month
Italians had been formed to.
raise funds to erect a suitable memorial in the city
of Turin.
Count Rignon was the chairman of the
committee. The committee on the award was instituted a year later.
The award is something over
15,000 lire (about $3,000), and will be granted to the
inventor of some practical application of electricity
likely to lead to noteworthy progress.
Competitors
may submit either pamphlets, descriptions and drawings, or machines, apparatus and appliances, relating
February

njittee

of

7,

1S97,

influential

to their invention.

Competitors are to

plications not later than

September

15,

file

their ap-

1902, at the

of the secretary of the committee, in the buildings of the Chamber of Commerce and Art, 28 Via
office

Ospedale, Turin, Italy.

Wireless Telegraphy for the Great
Lakes.
Daniel Kelley, representing the Marconi Wireless
Telegraph Company of America, with headquarters
in New York, has been spending a few days in Chicago in an endeavor to introduce the Marconi system on the boats of the various lake transportation
lines running into Chicago.
It is proposed to establish shore stations at all the large ports on the
Great Lakes, such as Chicago, Milwaukee, Buffalo,
Detroit, Mackinac, Sault Ste. Marie. and Cleveland,
and to equip all the steamboats plying between those
ports.
Mr, Kelley says the Detroit and Cleveland
Navigation Company has virtually agreed to adopt
the system.
The Chicago station would probably be
located on the North Shore, between the river and
Evanston.

static

direct

current

.is

used

elevators, as well as

for

operating four electric

numerous fans and the

electric

room.
completely equipped machine shop

stereopticon

in

the

lecture

A
is provided
with electrically driven lathes, shapers, grinders and
planers, and all of the necessary repairs are made
within the building. A-hot-air fan system is utilized
for heating and ventilating, various blowers being
operated by both electricity and steam. One engine
of lOO-horsepower capacity drives two blowers, 16
feet in diameter, installed by the American Blower
Company, which provide a complete change of air
in 15 minutes.
Electric motors of lo-horsepower
capacity, with silent chain drive, operate four blowers for evaporating purposes.
The second or west transformer room is similarly
equipped to that of the east transformer room, except
that a motor-generator is provided for charging
storage batteries, and supplymg current for operating the miniature electric railway which is utilized
between the electric kitchen and the electric dining
room. The electric .cooking transformers have each
a capacity of 140 kilowatts, reducing the pressure
from 2,200 volts to 80 or 120 volts, as desired, the
potential being controlled by regulators in the primary. Two of the four electric Otis elevators are
operated by 50-horsepower motors, and are used
for passenger service, while
the two
remaining
treight elevators are driven by 25-horsepower motors,
'file electric kitchen of the Natural Food Company's plant is equipped, with the latest cooking apparatus, and is used for preparing numerous dishes
with the "shredded-wheat" biscuit. The balcony
which surrounds the main floor is provided with
stats for a large number of guests, and a miniature
electric railway, fully equipped with trains, stations,
guards and electric switches, is used for serving
the visitors with luncheon. The numerous guests
are seated at small white tables, which in reality
consist of small electric cars.
menu card is
piovided at a small desk in front of the guest, and
when the order is written out and placed on the
car the pushing of an electric button signals the
switchboard attendant in the electric kitchen. The
tiny car automatically travels to the kitchen on the
main track, and after being supplied with the necessary order, returns automatically and is switched
from the main track to the guest to which the
order belongs.
neatly designed block system is
arranged, which prevents any disaster or accident,
and the car moves back automatically to the station
from which it started, with the luncheon attractively
served, the car itself serving as a neat table for the
use of the visitor.
I'he electric cooking equipment is very complete,
and a dining room is provided for the women operatives.
Food of various kinds is served to the
employes, while a pleasant library and parlor is
provided with comfortable chairs, a piano and an
abundance of reading matter. All employes and
visitors are frequently invited to a well-appointed
lecture room, which is provided with electric stereopticon, as well as both direct and alternating current for demonstration purposes. The most approved
electric cooking utensils, chafing dishes, coft'ee and
tea pots and other utensils, are used for the demonstration of electric cooking.
Fig. I illustrates the
special cooking apparatus installed in the dining
room that is used for preparing lunches for the employes and for other purposes. The appliances are
wired non-inductively and are intended to be used
on a no-volt, 25-cycle circuit. They were furnished

A

A

.
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cartons for shipping.
The machines used to sea!
these cartons automatically are driven by two-horsepower induction motors, mounted on the ceiling.

The driving is accomplished by means of silent
chain gear, as shown in Fig. 4, the motors operating at a speed of 710 revolutions per minute.
A private branch telephone exchange is located
in the center of the main-office floor, and supplies
30 telephones throughout the plant. The telephone
operator is also a telegraph operator. A private

FIG.

1.

NATURAL FOOD COMPANY'S PLANT.

by the Simplex Electrical Company and the Smith
& .\nthony Company of Boston.
Fig. 2

and the drawing Fig. 3

illustrate a circuit-

breaker attachment designed by E. A. Deeds, factory manager of the Natural Food Company. Mr.
Deeds had entire charge of the construction of the
building, as well as the equipment, including both
the electrical and mechanical work. In the photograph the instrument is shown in' position resting on
one of the barriers of the 5,000-horsepower Westinghouse circuit-breaker panel. Difficulty had been
experienced previously to the designing of this piece
of apparatus, in the failure of one of the phases at
the power house, causing different fuses throughout
the plant to burn out before the other phase failed.
Furthermore, it was necessary for an operator to
be in the transformer room at all times to protect
the rotary converter in case of any trouble. By
the new arrangement this attendant is not required.
and he is able to devote fully one-half of his time
to the care of apparatus in the plant, feeling perfectly secure so far as the apparatus in the transformer room is concerned.
The device consists essentially of a magnet in
series with each of the phases so arranged that, in
case of the failure of either, a small weight will
drop, throwing the tripping device on both phases
and throwing out both circuit-breakers.
In Fig. 3, (A) and (B) represent the two magnets, each of which is in series with one of the
phases. These magnets are made with a core built
up of annealed-iron wire, thoroughly shellacked, so
as to avoid heating due to the alternating current.
Beneath each of the magnets is a small lever (C)
and (Ci), which are made with soft-iron pole pieces
(P) and (Pi). These levers are pivoted at the
center and engage a pivoted latch on the weight
(\v). The levers are provided
with adjustable
weights, as illustrated, which make the adjustment
of the instrument very delicate.
(L) and (Li) are
pilot lights, in series with magnets (A) and (B).
.These lights and magnets are connected to the two

— SPECIAL

ELECTRIC COOKING APPARATUS.

phases on the secondary side of the lighting transformers. In case of a failure in voltage in phase
(A) the lever (C) drops down and disengages the
latch which supports the weight.
The weight falls
by means of a small cord passing through pulleys
and operates the tripping device of the two circuitbreakers.

In case of the failure of either phase, the weight
drops and throws out the circuit-breaker, thus throwing off the power from the entire building. Since
the installation of this little instrument there has

FIG. 2.

NATURAL FOOD COMPANY S PLANT. — CIRCUITBREAKER ATTACHMENT.

wire is run into the telephone booth, and the telegraphic busines of the company is handled by this
means. The exchange is operated by a storage battery, and a second storage battery is used for operating a system of gongs throughout the plant, the different door bells and other signal bells used in the
place.

Pacific Cable from Honolulu to Manila
Contracted For.
The Telegraph Construction Company of London,
England, has entered into contract with the Commercial Pacific Cable Company, of w'hich the late
John W. Mackay was president, for the manufacture
and laying of the latter company's cable from Honolulu to Manila, touching Guam.
The construction
FIG.

NATURAL FO0D COMPANY

3.

S

PLANT.

— DIAGRAM

OF CIRCUIT-BREAKER ATTACHMENT.
with the blowing of fuses, and
the services of the regular switchboard attendant
have been done away with.
small block can be
placed under the weight whenever it is desirable to
have the attachment out of service.
The entire process of making the shredded-wheat
biscuits from the grain to the finished product is
performed in the one plant. The wheat-cleaning
machinery has a capacity of 3,000 bushels a day.
The material is not touched by hand in the whole
operalinn. except when the biscuits are packed into
been no

difficulty

A

company guarantees

to complete the cable by June,
1903, if furnished with the necessary soundings.
In

the event that these cannot be furnished the company agrees to finish the cable layin.g within such
time thereafter as is necessary to take th'e soundings.
The steamer Siivertown, at Woolwich, is now
said to be loading the San Francisco-Honolulu section of the Commercial company's Pacific cable,
2,400 miles, and is expected to sail for San Francisco in August.
It is stated that, while Mr. Mackay's death is a
serious loss to the Commercial Pacific Cable Company's enterprise, yet the work will go on without
interruption and the cable will be completed and in
operation by July i. igo3. unless the government
soundings should be withheld from the company

Yerkes-Morgan Railway Contest

in

London.
The fight in London between the Morgan and the
Yerkes syndicates over proposed systems of underground railways has reached an interesting state.
J. P. Morgan's syndicate seems to have gained some
ground over its rival, which has been established in
London for some time. The trouble began when
the Morgan concern attempted to obtain right-ofway paralleling one of the Yerkes lines. The Morgan syndicate has interests in some of the suburban
and tramway lines and wants tunnels in the central
district, through which to convey its passengers independent of the Yerkes lines. At the present writing the Yerkes system .still has the best of the

apparently, although
Morgan has recently
gained ground by the passage to a second reading
in Parliament of the London United Electric Railway Company's project for a new "tube" from Plamfight,

mersmith

to

the

City.

.Adams has been appointed receiver of the
Electric and Manufacturing
Company l)y United States Judge Hallet, on application of the Morton Trust Company of New York,
which asserts that the electric company is indebted
to it to the extent of $50,000, having defaulted
interest on its bonds for two years.
O.

S.

Grand Junction (Colo.)

FIG. 4.

NATURAL FOOD COMPANY

S

PLANT.

— MOTOR

DRIVING BY SILENT CHAIN GEAR.
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The methods of the correspondence schools have
been studied and in soine instances, perhaps, copied.
The exhaustive investigation of the Northwestern
Electrical Association, carried on a year or so ago
under the direction of Professor D. C. Jackson of
the University of Wisconsin, must still be fresh in
the minds of the readers of the Western Electrician.
The colleges have taken no antagonistic attitude
toward the correspondence schools, and their spokesmen have not been behindhand in bestowing generous
praise on the good results accomplished, knowing
well the usefulness of correspondence instruction
within certain limitations and likewise the necessity
of class-room and laboratory work in some lines of
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words

will be triumphantly cited

advocates of correspondence schools.

These

made

Independent companies
City Council to

make

when
has come to

was granted, and now it
is
found impossible to operate

without increasing the
states

many

have

tolls.

allowing the

of

that

did,

the rates

it

true that

Company
many other

the mistake that so

the franchise

a

a time

when

larger

plant

It is unfortunately too

other companies in Ohio and other

fallen

into

same mistake,

the

under

the impression that expenses do not increase except
in proportion to the growth of the plant.
The mistake with companies in the larger cities has been
in estimating

stations.

upon a plant of

The demand

every case has been so

for

much

five

the

or six thousand

service

in

almost

greater than expected

the plants in most places must be enlarged
under the penalty of falling behind in the comthat

Where there is a fixed price for
has been found next to impossible to
induce city councils to allow a modification, no mat-

petitive struggle.

the service

ter

it

what the conditions.

In the case of the Cuyahoga Telephone Company
there seems to be a determined opposition on the
part of both the council and the people.

A

number

of societies, clubs and other organizations have al-

ready passed resolutions condemning the plan of allowing a readjustment of the rates, although the
officers of the company assert that they cannot operate the plant at the prices they are getting and
enlarge the plant as has become necessary.
What
will or can be done in case the City Council refuses
to allow the readjustment is a question whose an-

swer

will

this time.

interest all in

The present

the

telephone business at

rates are $36 for residence

telephones and $48 for business houses. The company, and undoubtedly with justice, states that they
.should be $48 and $72.
It

has been suggested that in

all

cases a sliding

should be adopted where the city
authorities insist upon prices being fi.xed when the
franchise is granted, say so much for each instruscale

of prices

ment for the first two or three thousand connected,
and then a graded increase in the price for every
hundred, five hundred or thousand after that period.
The price would then advance itself automatically
and there should be no objection from anyone.
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International Tramways Congress and
Exhibition in London.
[Special correspondeoce of the Western Electriciac]

—

London. July 10. The first week in July, this
year, has been an exceptionally busy one for electrical
engineers in Great Britain, for throughout this period
two important engineering congresses one of them
of an international character and a tramways exhibition have been in progress.
Inasmuch as the
holding of the exhibition in question has been a
natural consequence of the International Tramways
Congress, some particulars of the two events will
be of interest outside Great Britain. The following
is a summarized report of the more important papers
read at the congress, which began on Monday, June
and ended on Friday, July 4th. No serious
work was done on Monday, June 30th, however.

30th,

The

Tr.\nsfer Problem.

few preliminary speeches the congress
was opened on Tuesday, July ist, by Mr. Lavalard,
After

a

director of the General Omnibus Company of Paris,
read a p.iper on "Transfer Tickets." The author of the paper circularized 18 tramway companies
on the question, and of this number 16 use the transfer system and admit the result to be more or less
favorable, and two do not, viz., the Societe d'Enterprise de Travaux of Liege, which does not consider
it useful, and the Great Tramway Company of Berlin, which state? that its tariff is too low to admit
of it. The result of a brief discussion was the conclusion that a commission should thoroughly investigate the advisability of such systems and report to
the next congress.

who

Motor
M.

R.\ting.

Electrical Review for igoi by M. Maximilian
Miiller the following formula is put forward as an
attempt to condense the results of that writer's
studies, VIZ.,

X=

'
^

I

T,

osfr

t

y where X stands for

the required duration of the trial, T the time during
which the car is out of the depot, Ti the time during
which the motor is working, T Ti the time during
which the motor is not subjected to the electric current, and t for the heating of the motor, i. e., the
excess of the temperature over the atmosphere.
This formula permits of a cooling of 28° C. an hour,
consequent on the rests of the motor. Applying this
formula to an example with a motor which works
7.3 hours, and assuming an elevation of the temperature to 70° C. the following is obtained

—

70-1-28

(14-73)

=

^'

'•

^-

^ duration of

two hours, during which it would be useful to try
the motor under full load. The author does not
think that the useful power which a motor will have
to develop and the number of turns per minute at
which it will have to run are sufficient in themselves
to determine its dimensions.
The opinion is also
stated that a high efficiency should not be the
qualit}- to insist upon in the first place for a good
motor, and that this question of efficiency should
withdraw before other more important considerations.
On the other hand, if a lowering of the rate of
efficiencj- brought no other advantages with it, it
would be necessary to weigh the importance of the
two factors, efficiency and weight of motor, and

the electrical energy costs a high price.
The discussion did not reach a very high pitch,
one speaker preferring .American methods of testing,
etc., to those advocated in the paper.
In the result
it was decided that the matter should be place.d before
the Briti.sh standardization committee, presided over
by Sir William Preece, and appointed by the Institution of Electrical Engineers.
especially

if

Concessions .\nd Lecisl.\tion.

On Wednesday,

July 2d, the

first

paper was "Con-

Under Which Tramways May be Laid on
Roads," by M. Albert Janssen, secretary and director
of the Brussels tramways. As its title implies, it
ditions

dealt solely with the question of payment for concessions, as between tramway companies and the
road authorities.
"Legislation in All Countries Relative to Tramways and Light Railways" was the next paper, by

Mr. R. H. Scotter of London.

Belgium

is

given the

credit as Ijeing in the premier position, so far as the
successful carrj'ing out of the law has been concerned, a result due to the clever system of binding
together three discordant elements, which, separately,
the author states, are placing a great deal of hin-

drance in the way, all over the world, viz., the
government, the local authorities and the public.
The most vital point touched upon was the question.

"What

owner of

five

all

its

concessions being

granted in perpetuity, so that the tramway company
may lay out its work unfettered by the fear of

coming

dissolution.

Conduit and Surface-contact

A

Systems.

general

Ziffer discoursed

of the system outside of large
of the lateral-conduit system offers great advantages over the middle conduit
as used in America, and also partially in France;
the nature of the existing construction in America
seeming to be attributable to the cable-line railways
which have been in use in that country. Within the
last few years some improvements have been effected
in the surface-contact system.
Although the Diatto
system has taken a great extension in France, it
does not recommend itself, particularly, on account
of defects in the distribution of the current, in the
draining away of the water, and other disadvantages.
The numerous attempts which have been made to
discover a suitable mechanical or electromagnetic
system with surface contact, Mr. Ziffer thinks, are
eloquent proofs of the real necessity of a system
more sure and less costly than thai of the underground conductor. At the same time, the present
state of things places the conduit before the surfacecontact system, the latter not yet offering sufficient
application

The employment

cities.

authority will ultimately become the
concessions?" and the author goes on

Brakes.
"Brakes" was the subject of Mr. Poet?, engineer
Acin chief of the Hamburg Tramway Company.
cording to the author of the latter paper, the discussion on the subject of brakes at present is on the
following point
Should the compressed-air brake,
or the electromagnetic brake, combined with the
:

short-circuit brake, be preferred?
When the number
of trailers was great, preference should by all means
be given to the compressed-air brake, because the
short-circuit current set up in tlie car would not,
under such conditions, be sufficient to brake the
train.
As far as reliability in service was concerned, the electric brake, owing to its greater simair brake.

The

by electricity
air

first

and then using

this

compressed

for the braking.

Seating Capacity.
Meszen, the manager of the Amsterdam
municipal tramways, read a paper on "The Profitable
J.

when taken
rule,

from

per cent, to 10 per cent, of the original cost.
idea of the prevailing operating costs on the
continent may be obtained from the following Brussels tramways, seven centimes per kilowatt-hour;
Hanover tramways, 5.8 centimes; Liege tramways,
10
centimes
Nuremberg-Furth tramways, eight
centimes; Orleans tramways (producer gas power
station), 6.2 centimes; Marseilles tramways, eight
centimes
Hamburg tramways, 18.5 centimes.

Some

;

;

Baggage

H.

Employment of Rolling Stock." The main argument was based upon the question, "What is the
ratio between the number of passengers carried and
that of the seats available?" If he were asked to
indicate a limit, the author would fix upon 75 per
cent, for a certain number of consecutive cars, as
the ratio which it would be well to attain.
Cost

of

Power.

The final paper for the day was by M. C. Thonet,
engineer and general manager of the General Contracting Company in Liege, on "Central Stations, and
the Cost of Energy." The paper gives technical information concerning the maintenance, consumption
and efficiency of boilers, gas engines, dynamos, batteries, etc., of a number of continental tramway undertakings, and further indicates the cost of electrical
energy recorded at the switchboard of the central
station.
Most of the companies use feed-water heating apparatus, and cooling apparatus for the condensing water, the system most common being the
water-tower type. Neither smoke consumers nor
mechanical stokers are in general use. As a rule
the steam engines employed are compound-tandem
up to 1,000 horsepower; above that they are generally cross-compound in order to bring the dynamo
between both cylinders. Laval steam turbines are
used in Paris, Holland and Germany, but the information regarding these is somewhat scanty. The
steam engines work condensing, the condensers being of the jet type, allowing of a vacuum of from
65 to 70 centimeters. Crosslcy gas engines are also
used in a few places. Generators are for the most
part direct-current, shunt, compound, or over-compound, at 550 volts. A few companies use highpressure, three-phase currents, with transforming
At Marseilles, for instance, the current
sub-stations.
is generated at a pressure of 5,500 volts, by 1,100kilowatt alternators, and lowered in the sub-station
to 340 volts, three-phase, through stationary transformers, after which it is converted again to 550
The
volts' continuous current by rotary converters.
mean efficiency varies from 90 per cent, to 93 per
Many companies at present use
cent., at full load.
storage batteries, called "puffers," which are switched
in in parallel with the dynamos and directly connected to both poles. Several companies employ the
battery for the first and last hours of service, and
for that purpose they operate a booster dynamo.

anij Freight.

On

Friday, July 4th, the concluding day of the
congress, a paper on "Carriage of Luggage" was
read.
It consisted of a mere tabulated list of what
continental traniways perform this function, and expressed the opinion that the example of Germany
might be followed, inasmuch as foodstuffs, fruit,
vegetables, etc., might offer a source of remunerative
traffic for the company undertaking it, and also be
economical for the working population, for whom
urban tramways are constructed.

Car Heating.
"The Heating of Cars" was the other paper read
on Friday, the author being M. S. Pieser, engineer
of the Great Tramway Company of Berlin. All that
the author can say for electric heating is that it is
costly.
The cost of equipping one car varies between 340 and 350 marks, the service costing 15
pfennigs per hour for a consumption of 1,500 watts,
a consumption which trials have shown to be necessary when it is required to maintain a temperature
of from 10° to 20° C. above that of the atmosphere.
The Great Tramway Company of Berlin has had
submitted to it by the Union Electric Company of
the same city a system of heating apparatus said
to have been introduced into America by the General
Electric Company.
This system uses for the production of heat the electric current which is ordinarily lo.st in the resistances placed under the car.

The Tramway company, however,

feels

convinced

that it is beyond doubt that on account of the nature
of the production of the heat, it can only be moderate,
and still more so if the cars are fitted with compressed-air brakes. For this reason, and on account
of its comparatively high cost (425 marks), the

Tramway company

has not

on making a

decided

of the apparatus.

trial

General Observations.

would be

less frequently disabled than the
freezing of the pipes and valves was
a great inconvenience of the air brake.
It should
also be kept in mind, he said, that it was natural
that an electric car should be braked directly by
electricitv instead of actuating the air compressors
plicity,

of the battery,

up by the contractor, reach, as a general

;

upon "Systems of Traction,"
another very comprehensive subject. The paper
concluded that little progress had been made during
the past two years with conduit and surface-contact
systems. The former is stated to offer numerous
objections, the great cost of installation and maintenance being put forward as a notable obstacle to the
E.

G.

German

^ =

The maintenance expenses

Belgium again leads the way,

security in service.

Rasch, instructor of the Polytechnica!
School of .\i.\-la-Chapelle, next read his paper on
"Proposed Basis for Estimating Power of Motors."
The author dissents from the view that the normal
power of a traction motor should be that which in
the test room can be yielded during one hour without
causing the temperature to rise beyond the admissible limits.
It is pointed out that a traction motor,
although only loaded on an average below the normal, has to stand a daily run of from 14 to 16 hours.
From this it follows, then, the autlior continued,
that the length of the trial could be determined in
another manner, and from a series of articles in the
Dr.

to state that the ultimate possessor of all tramways
in Great Britain will be the municipal corporations.

—

—
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The

congress, which was the twelfth of its kind,
was the first yet held in England. As a function it has
been a great success, but it had that one fault so common in connection with these congresses the endeavor to do too much in so limited time. With the
numerous inevitable luncheons, receptions, etc., inherent on such occasions, it would have been well to have
curtailed the programme in some way or another.
However, the arrangements went through without
a hitch, albeit one or two visits had to be dropped
at the last moment.
It is a source of satisfaction
to ourselves that our foreign guests were delighted
with their reception at the hands of the various
governing bodies and companies with whom they
came into contact, and the animation pervading the
whole of the members was ample testimony in this

—

respect.

Exhibition.

The holding of the Second Light Railways and
Tramways Exhibition, originally fixed for 1903, was
decided upon when it became known that the Tramways Congress was to be held in England. There
apparatus shown. J. G. White
is little American

& Co., who have the order for the slotted rails for
the London County Council conduit tramways, have
a stand, and the Westinghouse company has a trolley
tramway in actual operation, running the whole
length of the Agricultural Hall, where the exhibition
is

under way

A.

The Drainage-canal Power

W,

Situation at

Joliet.
Actual construction work on the disputed waterat Joliet, 111., has been begun by the
Chicago Sanitary District, under the direction of
Chief Engineer Randolph. This work will first comprise a cofferdam, and when that is completed the
permanent dam construction will be commenced.
The Gaylord-Munroe syndicate, which is contesting
with the Sanitary District for the control of the
waterpower rights below Joliet, has filed an amended

power dam

condemnation suit against the district.
come up for hearing in September, and

bill

in

The

suit will

its

time it is expected that one-third of the
building the drainage board's dam will
have been completed. This dam is planned to be
about 1,000 feet long and 14 feet high and will develop 7,000 horsepower. With a deep tailrace 4,000
It is now
.ndditional horsepower could be developed.
thought that capitalists will not care to invest in the

.at

that

work

of

bonds that would be offered by the private syndicate
its power plant, as the Sanihas the right to raise the bear-trap
at Lockport at any time, and thus shut off the flow
of canal water at Joliet.

for the construction of

tary

District
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DEVELOPMENT OF THE TELEPHONE
The Telephone System.

sympathy

H. Woodbury has a well-written article in
the Lynn Business Magazine on "The Telephone
System." Following is an excerpt:
"The telephone business in its complications on
one hand, and its close relations with the needs of
its patrons on the other, is one requiring active zeal.
As a certain French prisoner in the Bastile could
always see an eye at a hole in an upper corner of
his cell following his every movement, so with as
vigilant, although more agreeable espionage, there
is always an ear waiting at the office end of a telephone line to take the directions of subscribers in
C.

J.

giving service.

"Notwithstanding that the operation of a telephone
central station is continuous, and the plant must be
equipped, under American conditions, with a sufficient apparatus to give instantaneous service, yi:t the
maximum service occurs only through a few hours
of the day, only 1% per cent, of the calls occurring
during the 12 hours between seven at night and

seven in the morning.
"The subscriber to a telephone loses identity, and

When the telehis name is merged into a number.
phone switchboard was first in use, the subscribers
were known by name to operators with strong meman epidemic of measles ocurred in such a
ories
town, and a physician on the board of directors
viewed with alarm the possible condition of affairs
if more than two of the four operators should be
taken with the measles, and proposed that the subHis associates describers should be numbered.
murred, saying that the subscribers would give up
their telephones sooner than be numbered, but finally
vielded, and the new state of affairs was accepted
;

by the subscribers as an improvement.
"Essential as the telephone is now to the conduct
of afifairs, no one can state, except as a general
principle, why a person subscribes for a telephone,
^'^^bile a large town uses more than a small one. the
ratio of teleohones to population differs materially
in various places to an extent beyond what may be
attributed to the personal energy of those in charge
of local afifairs; and in like manner, the relation of
of telephones to the number of horses, elecbusiness houses, assessed valuations, or
any other of the details of census enumeration, fail
to e^ive any basis of close comoarison.
"However, there are several lines of close comr>arison wdiich c-nnnot be tabulated in the logic of
Where highwavs are bad. there is a large
fisrures.
amount of toll-line telephone traffic.
hillv town
uses far more telephones than a similar one in a f^at
territory, and in some particulars, one in a warm
'^limate appears to give more patronage than a town
-n a cool climate, all of which shows that there is
force in the injunction. 'Don't travel; talk.*"

number

tric lights,

A

Michigan Tele-

Financial Statement of

phone Company.
The Michigan Telephone Company

(Bell) of DeMich., as announced in the Western Electrician
two weeks ago, has defaulted the interest due on
The company has
its $5,000,000 bonds on July 1st.
90 days .to adjust its affairs, and meantime a committee of the bondholders is endeavoring to effect
a satisfactory settlement.
The accompanying financial statement, brought down to May 31st last, will be
of interest
troit.

Calendar
Year

January
to

1901.

Gross receipts
Expenses
Net receipts

1902.

81,328,681
1.180,914

$621,455
521.255

8

147,767
440,135

8100,200

8

292,368

866,695

Interest
Deficit

i

May ji,

Balance Sheet, May

166,895

31, 1902.

Assets.
Property and franchise
Supplies
Real estate
Stocks and bonds
Accounts receivable

6 9,895,276
194,553

587,932
1,635,625
272,183
72.098
487,115

Cash
Deficit

Total

813,144,782

Liabilities.

Capital stock..

8 5,000,000

Bonds

5,000,000

Detroit company's bonds

Loans
Accrued

ta.\es,

59,[,400

2,182,112
368,270

etc

Total.

.813.144.782

Des Moines Telephone

Strike.
Iowa Telephone Company's enployes at Des Moines still continues, and the strikers
seem more determined than ever since the success
of the striking operators of the Mutual company at
the same place.
Solicitors are endeavoring to get
Ihe patrons of the Bell company to remove their
telephones.
Union men are ordered to boycott business houses that refuse to remove their instruments.
The electrical workers are endeavoring to stir up
trouble for the Bell company in Davenport, Rock
Island and Moline.
By this means they hope to

Ihe

strike of the

strengthen the boycott.

The Des Moines

Retail

Grocers

Association,

in

advices,

witli

llie

strikers,

strengthened

the

has, according to later
boycott by having the
their places of busithe electricians and

Iowa telephones removed from
ness.
In the same movement
linemen of the Bell company
have gone

out.

Rock

at Davenport, Iowa,
This will affect the Bell system in
In East Des Moines the Iowa system

Island.
entirely idle owing to the cables crossing the river
having been cut by supposed sympathizers with the

FIELD.

has constructed a seventh line between St. Cloud
and Minneapolis.
The Twin City Telephone Company seeks admission to Anoka, Minn., for long-distance and local
service.

The Union
Company has

let

an
Iowa.

is

Electric Telephone and
Telegraph
the contract for the construction

is

of

strikers.

The Johrisoh County Mutual Telephone Company
at Iowa City, Iowa, has brought suit against the
Long-distance Telephone Company and its contractor. Otto Wettstein.
The plaintiff claims that

Ohio Telephone Notes.
The Newark Telephone Company,
making arrangements to rebuild its

Newark,

is

plant almost
like eight miles of cable will

completely. Something
be used and all lines will be made metallic.
rapid multiple switchboard will be installed and new
instruments will take the place of the old ones,
which are now rather out of date. The country
lines will also be greatly improved.
The village of Caledonia has granted a franchise
to the Marion County Telephone Company to operate an exchange.
The Central Union Telephone Company has issued a new directory for Findlay. It names 1,500
subscribers.
The holders of the $1,900,000 outstanding United
States Telephone Company bonds have signed an
agreement not to sell any of them for less than 90
before July I, 1903. The Federal Telephone Company owns something like $700,000 worth of these
securities, and because of the increased earnings of
the lines of late it is believed that the securities
will command a better price within a short time.
The company will shortly pay the July interest on
its indebtedness.

A

The Urbana Telephone Company, Urbana, has
creased

its

capital stock

from $50,000

in-

to $100,000. of

which $25,000 has already been subscribed by present stockholders.
The money will be used in taking
care of the business now on hand and increasing
the facilities of the plant.
The Chittenden Hotel, Columbus, has decided to
install a private exchange in the house, and every

guest room. 275 in number, will be provided with a
telephone. This exchange will he connected with the
Bell exchange, and both the local and lone-distance
lines may be used by a guest at any time.
An
np-^rptor in the office will look after the private
switchboard.
The East Springfield Telephone Company of East
Springfield has been incorporated wit-h a capital
stock of $6,000 by W. L. Fiscus, W. R. Thompson

and others.

O.

M.

C.

Indiana Telephone Items.
The Palmyra Independent Telephone Company of
Kno-x County was incorporated on July 14th with
a capital stock of $14,000.
The directors are Robert
B. Patterson, John G. Dreiman, Edward E. Shaw.
T. W. Alton, V.
S. Manning, L. S. Root and C. W.
Wilson. The company will establish exchanges and
erect, maintain and operate telephone lines throughout Knox County.
The Svria and Orleans Telephone Company of
Orange County has been incorporated with a capital
of $5,000.
Aaron Pickens, James L. Noblitt. Henry
McCoy. John R. Gifford, A. L. Gallion, John M.
Frost and H. S. Noblitt constitute the board of directors.
The company proposes to construct telephone lines and estalilish and operate exchanges in
Orange County, with headquarters at Orleans.
The Mount Summit Rural Telephone Company of
Henry County has been incorporated with a capital
stock of $10,000. The company will build an exchange at Mount Summit and construct and operate
a telephone system throughout the immediate rural

districts.

A terrific storm, accompanied by severe electrical
disturbances, swept over Jay County on July iqth.
The lightning burned out considerably more than
a hundred telephones at Portland.
The citizens of Bedford express indi.gnation over
an announcement by the New Independent Telephone
Companv. which has secured a franchise, that the
rates will be $30 a year instead of $1.25 a month, as
was promised, it is said, when the franchise was
asked.
The Central Union Telephone Companv has
an exchange at Bedford, and the only reason a franchise was granted to a second company was to secure
lower

rates.

The telephone girls operating the exchange for
the Cumberland Telephone and Tele.graph Company
at Jeffersonville have threatened to strike unless the
management arranges for better comfort in the way
of electric fans and screens on the doors and windows to keep out the mosquitoes.
F.

Telephone News from the Northwest.
The Dakota Central Telephone Company has
awarded contracts for the erection of a brick building
at Millbank, S. D., to be two stories high, 50 by 100
feet

in

size.

The

council of Oshkosh, Wis., has indefinitely
postponed the proposed ordinance for an Independent
exchange, as requested by Mr. Ferdinand. The latter can still file plans and enter the city under the
state law, without a franchise from the city.

The Northwestern Telephone Exchange Company

underground-conduit

Work

to

be

system at
without

started

Davenport,
delay.

the contractor has set poles of the defendant comso^ that the wires seriously interfere with the
plaintiff's system, interfering in conversations and
short-circuiting the wires.

pany

The Le Grand (Iowa) Mutual Telephone Company
maintain a central office after August 1st, with
day and night service with wdiich all rural and party
will

be connected.

lines will

R.

Southern Telephone Developments.
The South Carolina
Company has added to

Long-distance
connections

its

Telephone
Hartsville.

Darlington and Society Hill. During the next few
months the company will devote its attention to rebuilding its lines in the Pedee section, changing
them into metallic-circuit lines.
The North Texas Telephone Company is a new
concern with $5,000 capital, located at Pecan Gap,
Delta

County, Texas.
W. A. Cockrell. W. R.
J. H. Gordon are the incorporators.
Bell iTelephone Company is making a strong
eft'ort to secure a franchise in Sumter, S. C.
The
franchise is opposed by a local company, which holds
a lo-year franchise.

James and

The

The Cumberland Telephone and Telegraph Companyis putting in a new exchange at Bedford, Ky.,
and

running

throughout the county.
of Ivy, N. C., has
completed connections with Asheville, traversing an
undeveloped mountain region.
L.
is

its

lines

The Ivy Telephone Company

GENERAL TELEPHONE NEWS.
The Cumberland Telephone and Telegraph Company of Owensboro. Ky., which some time ago discharged all its union men, has recognized the union
linemen, who will go back to work again.

The Missouri and Kansas
CBeU)

Telephone

Company

said to be having considerable trouble in

is

Linemen have been repeatedly arrested for alleged violation of a citv ordinance prohibiting them from erecting poles and stringing wires.
The matter is likely to be settled in court.
Wichita.

Kan.

In the suit brought by the Western Electric Companv of Chicaero against the Kevstone Telephone
Company of Philadelphia on Scribner patent No.
.1S8.03S. mention of which was made in the Western
Flectrician last week, the plaintiff's lawyers are
Georire P. Barton and Edward Rector of Chicaeo
and Frank P. Prichard of Philadelphia. R. S. Tavlor
of Fort Wavne. counsel for the Kellogp- Switchboard
and Suppiv Company of Chicago, and Pan! & Sraley
of Philadelphia represent the defendant.

MANUFACTURERS AND DEALERS,
The Hughes Telephone Manufacturing Companv
of Philadelphia has been incorporated at Wilmington. Del., with a capital stock of $100,000, to manufacture telephone supplies.

The Auxiliarv Telephone Company has been incorporated at Newark. N. J., with a capital stock
of $100,000. The companv will manufacture and
deal in mechanism for telephonic use.
The incorporators are E,gbert A. Revnolds of New York.
Wenrv C. Ware of Orange, N. J., and C. G. Colver of
Newark.

Manager

L. Putnam, of the Clark Automatic
Switchboard Company of Providence,
R. I., is on an extended business trip in the interests of his company.
He stopped off in Chicago
one day last week on his way west. He said the
Clark company is doing a very large business in
small automatic switchboards.
J.

Telephone

The Superior Automatic Telephone Company has
been organized at Portland, Maine, with an authorized capital of $5,000,000. nothing paid in.
John G.
Robinson of Melrose, Mass., is president, and Hayes
Longee of Boston is treasurer. The company is a
reorganization of the same company which was originally incorporated in West Virginia, but the taxes
are so heavy in that state that a change was considered desirable. The company owns the patents
of Uriah S. Jackson.

The Kellogg Switchboard and Supply Company of
Chicago has closed a contract with the Keys^^ne
Telephone Company of Philadelphia, Pa., for a
switchboard for its Fourth Di.strict exchange of
7,200 lines itltimate capacity and 3.420 lines as the
present equipment.
Included in this contract is all
necessary power apparatus,
distributing frames,
sneak-current and lightning arresters. This ex-

change will be complete in all
body the latest impnovements.

its

details

and em-
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The Progress of Electric Space Telegraphy.
Bv

G.

Marconi.

Part

III.

•

detector which I am about to describe is, in
my opinion, based upon the decrease of magnetic
hysteresis, which takes place in iron when, under
certain conditions, it is exposed to the effect of highfrequency oscillations or Hertzian waves. As employed by me, it has been constructed in the followOn a core of thin iron or steel, hut
ing manner
preferably hard-drawn iron, are wound one or two
Over this windlavers of thin insulated copper wire.
ing insulating material is placed, and over this, again,
another longer winding of thin copper wire conThe ends of the windtained in a narrow bobbin.
ing nearest the iron core are connected, one to
earth and the other to an elevated conductor, or
they may be connected to the secondary of a suitable
receiving transformer or intensifying coil, such as
are employed for syntonic wireless telegraphy. The
ends of tlie other winding are connected to the terminals of a telephone or other suitable receiving
instrument. Near the ends of the core, or in close
proximity to it. is placed a horseshoe magnet, which.
by a clockwork arrangement, is so moved or revolved as to cause a slow and constant change or
successive reversals in the magnetization of the piece

The

:

of iron. I have noticed that if electrical oscillations
of suitable period be sent from a transmitter, rapid
changes are effected in the magnetization of the iron
wires, and these changes necessarily cause induced
currents in the windings, which in their turn reproduce on the telephone with great clearness and distinctness the telegraphic signals which may be sent
from the transmitting station. Should the ma.gnet
be removed or its movement stopped, the receiver
ceases to be perceptibly affected by the electric waves.
even when these are generated at very short distances

from the radiator.
I have
had occasion to notice that the signals
audible in the telephone are weakest when the poles
rotating
magnet have just passed the core,
of the
and are Increasing their distance from it. while they
are strongest when the magnet's poles are approaching the core. Good results have also been obtained
by keeping the magnet fixed, and using an endless
iron rope or core of thin wires revolving on pulleys
(worked by clockwork), which cause the iron to
travel through the copper-wire windings, in proximity
preferably, two horseshoe magnets with their
to.
poles close to the windings, care being taken that
This detheir poles of the same sign are adjacent.
tector has been successfully employed for some time
in the reception of wireless-telegraphic messages between St. Catherine's Point, Isle of Wight, and the
Xorth Haven, Poole, over a distance of .30 miles,
also between Poldhu. in Cornwall, and Poole, in
Dorset, over a distance of 152 miles, of which 109
are over sea and 43 over high land.
It would, no doubt, be possible to obtain signals
bv causing the iron core to act directly on a telephone diaphragm, and in this case the secondary
winding could be omitted. This detector, as I have
already stated, appears to be more sensitive and reliable than a coherer, nor does it require any of the
adjustments or precautions which are necessarily for
the good working of the latter. It possesses a uniform and constant resistance, and. as it will work
with a much lower electromotive force, the secondaries of the tuning transformers can be made to
i>ossess much less inductance, their period of oscillation being regulated by a condenser in circuit with
them, which condenser may be much larger On consequence of the smaller inductance of the circuit)
than those used for the same period of oscillation
in a coherer circuit, with the result that the receiving
circuits can be tuned much more accurately to a
particular radiator of fairly persistent electric waves.
As a call, a coherer in circuit, with a relay working
a bell can always be used, and if it is found possible
to make the magnetic detector record on a registering
instrument (as to the possibility of which the results
of recent tests h^ve left little doubt in my mind),
it may be found possible to receive wireless-telegraph
messages at a speed of several hundred words a
minute. At present, by means of this detector, it is
possible to read about 30 words per minute.
The considerations which led me to the construction of the above-described detector are the following: It is a well-known fact that, after any change
has taken place in the magnetic force acting on a
piece of iron, some time elapses before the corresponding change in the magnetic state of the iron is complete. If the applied magnetic force be caused to effect
a cyclic variation, the corresponding induced magnetic
variation in the iron will lag behind the changes in
the applied force. To this tendency to lag behind
Professor Ewing has given the name of magnetic
hysteresis.
It has been shown also by Professors
Gerosa, Finzi and other.s, that the effect of alternating currents or high-frequency electrical oscillations acting upon iron is to reduce considerably the
effects of magnetic hysteresis, causing the metal to
respond readily to any influence which may tend to
alter its magnetic condition.
The effect of electrical
oscillations probably is to bring about a momentary
release of the molecules of iron from the constraint
in which they are ordinarily held, diminishing their
retentiveness and consequently decreasing the lag in
the magnetic variation taking place in the iron. I

therefore anticipated that the group of electrical
waves emitted by each spark of a Hertzian radiator
would, if caused to act upon a piece of iron which
is being subjected at the same time to a slowly varying magnetic force, produce sudden variations in its

magnetic hysteresis, which would cause others of
a sudden or jerky nature in its magnetic condition.
In other words, the magnetization of the iron, instead
of slowly following the variations of the magnetic
force applied, gives a sort of jump each time it is
affected by the electric waves emitted by each spark
of the radiator.
These jerks in the magnetic condition of the iron would, I thought, cause induced
currents in a coil of wire of strength sufficient to allow the signals transmitted to be detected intelligibly
on a telephone, or, perhaps even read on a mirror
galvanometer. The results obtained go to confirm
my belief that this detector can be advantageously
substituted for the coherer for the purposes of longdistance space telegraphy.
During the last few years the developments in the
practical applications of my system have been exceedingly rapid. Time does not allow me to give you an
account of the many cases in which it has proved
its usefulness, but it may be sufficient if I mention
that Lloyds have adopted the system exclusively for
use at their stations at home and abroad for a period
of 14 years, and that no less than 17 liners plying
across the Atlantic carry permanent installations. In
more than one case recorded in the daily papers the
system has been of service to vessels in distress, especially in the English Chan.nel. No less than 40 land
stations (most of which are controlled by the corpoi^ation of Lloyds) are being equipped with the system
in Great Britain and Europe, and over 40 vessels
in H. M. Navy carry installations.
The adoption
of my system in the royal navy has brought about
a certain slight change of appearance in the rig of
the ships.
Some naval officers believe that this
change improves the ships' appearance others think
the contrary.
The Italian Admiralty, after experimenting for
some time with the self-decohering coherers to which
I have referred before, have informed me, officially,
by a letter dated May 24th last, of its decision to
equip their war vessels with the same apparatus as
has been successfully employed on the transatlantic
liners.
On these liners commercial use is made of
the system for the convenience of passengers, and
as an illustration of its commercial workableness I
might mervtion that lately the Campania and Lucania
of the Cunard Line have been collecting as much as
£60 each trip in receipts derived' from passengers*
wireless messages.
Nearly two years ago the facility with which communication was possible over distances of nearly
200 miles, and the improvements in syntonic methods
introduced, together with the ascertained fact of the
non-interference of the curvature of the earth, led
me to decide to recommend the consti-uction of a
large power station in Cornwall and another one at
Cape Cod. Mass.. U. S, A., in order to test whether,
by the employment of much greater power, it might
not "be possible to transmit messages across the Atlantic, and establish a transoceanic commercial communication, which the monopoly of the postmastergeneral will not apparently permit between two staAn untions if both are situated in Great Britain.
fortunate accident to the masts at Cape Cod seemed
experiments for several
likely
to postpone the
months, when I came to the conclusion that while the
necessary repairs were being carried out I would use
a purely temporary installation in Newfoundland for
the purpose of a transatlantic experiment, from
which I might, at any rate, be able to judge how far
the arrangements in Cornwall had been conducted on
Before describing the results it may be
right lines.
useful if I give a brief description of the nature of
apparatus
used at the transmitting and receiving
the
;

stations.

transmitter at Poldhu was similar in principle
one I have already described, but the
elevated conductor at the transmitting station was
much larger, and the potential to which it was
charged very much in excess of any that had previously been employed, the amount of energy to be
used in this transmitting station having been approximately determined by me prior to its erection.
The transmitting elevated conductor consisted of 50
almost vertical naked copper wires, suspended at the
top by a horizontal wire stretched between two poles,
each 48 meters high, and placed 60 meters apart.
These wires were separated from each other by a
space of about one meter at the top, and, after converging together, were all connected to the transmitting instruments at the bottom. The potential to
which these conductors were charged during transmission was suflScient to cause sparking between the
tops of the said wiTes and an earthed conductor acro.ss
The general engia space of 30 centimeters of air.
neering arrangements of the electric power station
erected at Poldhu for the execution of these plans
and for creating the electric waves of the frequency
which I desired to use were made by Dr. J. A. Fleming. F. R. S., who also devised many of the details
of the appliances for producing and controlling the
These, together with devices inelectric oscillations.
troduced by me, and my special system of syntonization of inductive circuits, have provided an electric
wave-generating plant more powerful than any hithMr. R. N. Vyvyan and Mr. W. S.
erto constructed.
Entwistle have also greatly assisted me in the ex-

The

to the syntonic

59
periments

carried out with the very high-tension
apparatus employed.
experiments were carried out in Newfoundland last December, and every assistance and
encouragement were given me by the Newfoundland
government. As it was impossible at that time of
the year to set up a permanent installation with poles,
I carried out experiments with receivers joined to a
vertical wire about 400 feet long, elevated by a kite.
This gave a very great deal of trouble, as in consequence of the variations of the wind constant variations in the electrical capacity of the wire were
caused. My assistants in Cornwall had received instructions to send a succession of "S's." followed by
a short message at a certain prearranged speed, every
10 minutes, alternating with five minutes' rest during
certain hours every day.
Owing to the constant variations in the capacity of the aerial wire, it was soon
found that an ordinary syntonic receiver was not
suitable, although a number of doubtful signals were
at^ one time recorded.
I,
therefore, tried various
microphonic self-restoring coherers, placed in the
secondary circuit of a transformer, the signals being
read on a telephone. With several of these coherers,
electrical

The

first

signals were distinctly and accurately received, and
only at the prearranged times, in many cases a succession of "S's" being heard distinctly, although,
probably in consequence of the weakness of the signals and the unreliability of the detector, no actual
message could be deciphered. The coherers which
gave the signals were one containing loose carbon
filings, another, designed by myself, containing a
mixture of carbon dust and cobalt filings, and, thirdly,
the "Italian Navy Coherer," containing a globule of
inercury between two plugs. For the good results
obtained I was very much indebted to two of my

Mr. G. S. Kemp and Mr. P. W. Paget
very efficient aid during the tests, which
the extremely severe weather prevailing in December
in Newfoundland made exceedingly difficult to carry
assistants.

who gave me
out.

The result of these tests was sufficient to convince
rnyself and my assistants that, with permanent stations at both sides of the Atlantic, and by the employment of a

little more power, messages could be sent
across the ocean with the same facility as across
much shorter distances. The experiments could not
be continued or extended in consequence of the action
which the cable company, which claims all telegraphic
rights in Newfoundland, saw fit to take at the time.
Having received a most generous invitation from
the government of the Dominion of Canada to continue my operations in the Dominion, it was thought
undesirable to continue the experiments in Newfoundland, where I should have probably been landed
into litigation with the telegraph company. I am glad
to say that the Canadian government, on the initiation
of Sir Wilfrid Laurier and Mr. Fielding, has shown
itself most enterprising in the matter, and not only
encouraged the erection of a large station in Nova
Scotia, but actually granted a subsidy of il6.00o
toward the erection of this transatlantic station, the
object of which is to communicate with En.gland from
the coast of Nova Scotia. It is anticipated that the
Canadian station will be ready for further tests very
shortly.
Another station for the same purpose is
being erected on the United States coast.
Toward the end of February of this year I thought
it desirable to test how far the messages transmitted
by the powerful station at Poldhu could be detected
on board a ship. The ship selected was the Philadelphia of the American Line. The receiving aerial
conductor was fixed to the inast. the top of which
was about 60 meters above sea level. As the elevated
conductor was fixed, and not floating about with a
kite, as in the case of the Newfoundland experiments,
very good results were obtained on an ordinary syntonic receiver, similar to those I have already described, and the signals were all recorded on tape
by the ordinary Morse recorder. Readable messages
on tape were received up to a distance of 1,551
miles from Cornwall, and indications were received
as far as 2,099 miles.
Most of the messages were
received in the presence of the captain or the chief
officer of the ship, who were good enough to sign
the tapes. I have some of these tapes here, in a
frame, and they can be examined at the conclusion
of my discourse. It is curious to observe that signals
could not be received at over 900 miles by any of
the self-restoring coherers. The reason for this lies
probably in the fact that the tuned receiver, when
connected to a fixed aerial, is more efficient. Another result of considerable scientific interest was
that at distances of over 700 miles the signal's transmitted durin.g the day failed entirely, while those
sent at night remained, as I have stated, quite strong
up to I,5SI miles, and were even decipherable up to
a distance. of 2,099 miles.
This result, which I had
the honor of describing before the Royal Society yesterday afternoon, may be due to the dis-electrification
of the very highly charged transmitting elevated conductor operated by the influence of daylight.
I regret time does not permit me to give you the
views which have been expressed with reference to
this phenomenon.
I do not think, however, that the
effect of daylight will be to confine the working of
transatlantic wireless telegraphy to the hours of darkness, as sufficient sending energy can be used during
daytime at the transmitting station, to make up for
the loss of range of the signals, and therefore this
business of communicating across the Atlantic ^vill
not be one of those works of darkness with which
some people connected with cable companies would
seem disposed to class it. It is. however, probable
'
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that had I known of this effect of light at the time
of the Newfoundland experiments, and had tried
receiving at nighttime, the results would have been
niucli better than tliose that were obtained.
The day is rapidly approaching when ships will be
able to be in touch and communication with the shore
across all oceans, and the quiet and isolation from
the outside world which it is still possible to enjoy
on board ship, will, I fear, soon be things of the past.
However great may be the importance of wireless
telegraphy to ships and shipping, I believe it will be
of even greater importance to the world if found
workable and applicable over such great distances
as those which divide Great Britain from her colonies
and from America. Any of those who have lived in
the colonies will easily appreciate what a hardship
it is to have to wait, perhaps, four or five weeks
before receiving an answer to a letter sent home.
The cable rates are at present prohibitive to a vast
majority of people. May it not, perhaps, be for wireless telegraphy to supply the want?
[The end.]

American

Falls

Power

Plant.

progressing rapidly on the new power
plant and transmission line of the American Falls
Power. Light and Water Company at American
This new plant will soon deliver light
Falls, Idaho.
and power into Pocatello, nearly 40 miles distant.
The power plant will be situated on an island in
the Snake River. A bridge has been constructed
from the east shore to the island, nine feet wide and
Tt was built for the pur12 feet above the water.
pose of hauling material and machinery to the
island for the power house and in construction of
the raceway. On the island itself, there has been
excavated out of solid rock a foundation for the
power house, 34 by 53 feet, 20 feet below the
water level. Besides this excavation for the power
house, there are two pits blasted out of solid rock,
each 24 by 32 feet, and 20 feet deep. The power
house will be a two-story structure, built of cut
stone, and Avill be situated at the south end of the
It will be 12 feet above water level to the
island.
caves, extending below water level about 20 feet.
The racewaybegins with two wing dams, solidly
constructed, 380 feet above the south side of the
power house. The intake gate to the raceway is
about 125 feet distant. The raceway is 34 feet wide,
built of concrete and stone and has a carrying capacity of seven feet of water. The waste gate is
15 feet wide on the west side of the raceway.
There will be in place two generators of .=;oo
kilowatts each. Six transformers will be installed
These will raise
at the east end of the building.
the potential from 2,300 volts to 33,500 volts for
transmission.
The transmission line will consist of No. 4 B. & S.
copper wires. TTiree wires will be used for the
three-phase system. They will be strung so as to
form a triangle, the wires being four feet apart.
telephone line will also be strung on the pole
Insulators will
line, six feet below the power line.
be mounted on 14-inch locust pins boiled in paraffine,
set in cross-arms of Oregon fir boiled in carbolissium. These arms are five feet long and 5% by 3%
inches at the ends. The insulators weigh sVs pounds
each and are guaranteed to transmit a working voltage of 40,000 and to stand a test of 60,000.

Work

New

Replogle Waterwheel Governor.

The

rapid advance in hydraulic development of
late years has created a steadily increasing demand
for a reliable waterwheel governor.
Some of the
principal troubles have been "hunting" or "racing"
on the slightest provocation, lack of co-operation with
the flywheel effects of the plant, and lack of sensitiveness and accuracy. The inventor of the Replogle
governors is one of the pioneers in this line, having
spent some 12 years in designing and perfecting
waterwheel governors.
The latest speed governor, or controlling device,
which is now used on all the mechanical governors
manufactured by the Replogle Governor Works of
Akron, Ohio, is worthy of some attention.
This
is found on the differential-relay governor illustrated
herewith. It is easily understood that in an ordinary
ball governor, with any increase or decrease in
speed, the first effect is a tendency to pinch or bind
at the joints at the ends of ball arms, and the balls
cannot raise or low^er until the speed has varied sufficiently to overcome the friction at these points.
This is entirely overcome by introducing an inertia
wheel in the governor and suspending it to the balls

is

A

Association of Edison Illuminating
panies.

Com-

The

eighteenth annual meeting (twentv-third convention) of the Association of Edison Illuminating
Companies will be held at the Mount Washington
Hotel. White Mountains, N. H., commencing Tuesnumber of valuable papers
day, September 9.
are in course of preparation on subjects pertaining
to the business of the member companies, and already there are indications which point to the coming convention as probably the most valuable of a
The Edison assoseries of excellent conventions.
ciation was organized in 1885 by companies licensed
under the Edison patents. It embraces nearlv all of
The Edthe present licensees under these patents.
ison conventions are noted for their close applicaf-.i to business.
The place of meeting this year is
selected because of the absence of outside allurements, with the expectation that this convention
will exceed all others in the strict attention to business.
A list of the papers to be presented and the
subiects to be discussed will be announced later.
The officers of the association are: President,
Louis A. Ferpuson, Chicago: vice-president, A. W.

A

treasurer.
Alex Dow,
Field.
Columbus. Ohio
Detroit, Mich. secretary, Walter H. Johnson. PhilaWilson
S. Howell,
delphia. Pa.; assistant secretary.
:

;

New

York. N. Y. The executive committee is made
Louis A. Ferguson, chairman, Chiup as follows
cago, 111. Charles L. Edgar, Boston, Mass. W. C. L.
Samuel Insull. Chicago,
Eglin. Philadelphia, Pa.
Til.
John W. Lieb. Jr.. New York. N. Y. Thomas
E. Murray, Brooklyn, N. Y.
A. W. Field. ColumWalter H.
bus, O.
Alex Dow, Detroit, Mich.
Johnson (ex-officio), Philadelphia, Pa.
:

;

:

:

:

:

;

;

Moved by

;

recent reduction in rates by the
electric-lighting companies of New York, Chicago
newspaper reporters have been asking officers of the
Chicago Edison Company if a similar reduction is
the

contemplated in this city.
The answer was that
no change in prices is contemplated, as the existing
rales are equitable.

4

^

4
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REPLOSLE WATERWHEEL GOVERNOR.

a flexible chain. It will readily be seen that, due
to the resistance of the air, friction, etc., the iner-

l)y

wheel, which receives its motion from the balls,
always lag behind them. Assuming a drop in
speed, the inertia wheel will catch up with the balls,
in so doing lowering itself and putting the governor
in action before the balls themselves can overcome
The opposite
ibe friction at these points and drop.
is true in a raise of speed.
This, it will be seen,
makes this speed governor quicker than an ordinary
tia

will

ball

governor can

be.

The differential-relay governor shown is the manufacturer's latest type and is peculiarly adapted for
governing turbines having long, closed flumes to
admit the water, as with a very slight change in
speed the gate movement is barely perceptible, but
with a heavy change the gate movement is very
rapid. This, as will be seen, gives the water column
a slight length of time to get in motion, and in
itself tends to prevent the disastrous racing evident
in a number of the leading governors.
This governor can be so adjusted as to lower
the speed slightly at full load, as is the case with all
other governors, but, it is said, it may also be so
adjusted as to give absolutely the same speed at
full load as at light load, or it may be adjusted so
as to give a higher speed at full load than at light
load, making it peculiarly adapted for governing
alternating units running in parallel and for longdistance transmission plants, where a raise in speed
is very welcome at full load to- make up for the
The Replogle governr^rs are guar"loss in the line."
anteed not to race under the worst conditions. The
"non-racing" appliance is a simple device, easily and
perfectly adjusted, thus securing to the plant as good
government as can be had under the conditions presented.

Spanish Electric-railway Project.

A

new

just
company
has
incorporation under the Ontario
(Canada) electric-railway act with a capital of
$2,500,000 in $100 shares.
Its title is the "Malaga
Suburban Railways. Limited."
Some of the principal directors are Sir Richard J. Cartwright, Canadian minister of commerce
Peter Ryan, registrar
of the city of Toronto and a millionaire
J. Enoch
Thompson, Spanish consul for Ontario, and Ernest
L. Sawyer of Toronto and Paris. The company proposes to build a narrow-gauge tramway through the
.Spanish province of Malaga, under a concession secured by Mr. Thompson last year. The total length
of the line will be about 120 miles, connecting the
city of Malaga with 25 towns and villages having
a total population of 420.000, including Malaga. On
the line of road are two waterfalls capable of developing 5.000 horsepower, which have been secured.
If found necessary, this will be supplemented with

electric-railway

given notice of

its

;

;
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The route will be from Malaga to
Coin, 23 miles, with a branch along the coast southwest 65 miles to the bay of Gibraltar, and another
steam power.

branch from Malaga to "Torre del Mer," .30 miles.
I'he head office of the company is in Toronto. Hon.
Peter Ryan is president, and J. Enoch Thompson
secretary.

Mechanical Draft

in

Power

an Electric-railway
Plant.

A

paper on "Mechanical Draft" was presented
recently by F. R. Still of Detroit, Mich., before the
Western Society of Engineers in Chicago. During
the discussion George A. Damon described the mechanical-draft equipment installed in the power plant
of the Grand Rapids, Holland and' Lake Michigan
Rapid Railway Company at Jenison, Mich. The
boiler equipment consists of four 250-horsepower
boilers of the Babcock & Wilcox type, with the
smoke connection at the back, leading into a short
steel breeching, which runs along back of the boilers
and discharges directly into the fan intake. The fan
is driven by an upright engine and discharges into
a stub stack which passes through the roof. In
case they do not wish to use the fan, the gases can
be passed directly up the stack. At the present time
only one fan is in place, and this is located on an
iron platform on a level with the engine-room floor,
.so
that the engine driving the fan is brought directly under the care of the engineer, but at the
same time is not far away from the man running the
boiler plant. The fan is of the three-quarter housing type, and the top of the stack is 40 feet above
the grates.
By means of the fan engine they ordinarily obtain about three-fourths inch of draft, but
by speeding the fan up they can get as high as two
inches.
The speed of a fan engine can be controlled
by hand with a valve, and there is also an automatic
valve connected directly to the steam header, so
that immediately when the steam pressure drops, the
fan engine is speeded up and the draft is increased
and vice versa. When the plant is increased by
adding more boilers another fan and direct-connected engine will be installed, and both fans connected so that either or both can be used on any
one or all the boilers.
"Our office," said Mr. Damon, referring to the
Arnold Electric Power Station Company, "has
studied over a number of ways of nutting in economizers, and the arrangement of this plant is the
result of a number of different nlans we have tried.
The economizer is always a heavy piece of apparatus, and by placing it as low as possible something is saved in supports and cost of installation.
Flues and dampers are provided so that gases from
the boiler can be either diverted throu.gh the economizer or can be by-passed' around both the economizer and the fan. and allowed to escape directly
up the stack. The fan and engine cost less than
half of the investment renuired' for a self-suoporting
unlined steel chimney. It has now been in operation for about six months, and the engineer tells
us that the equipment gives him less care than any
of the aoparatus around the plant. The station has
not yet been tested, so we have no figures in regard
to

economy."

Novel Use of the Electric Arc

In

Prus-

sia.
Several accounts have been published in the Western Electrician of the use of the electric arc in
Chicago in cutting iron beams and the like, and
now a similar experiment is renorted from Prussia.
At a colliery in the Dortmund District of Prussia
it
became necessary to dismount a horizontal arm
of some pump rods.
The bolts and cotters could
not be removed on account of rust, and lack of
snace prevented the use of chisel and hammer. The
electric arc was therefore called into service.
The
energy employed, says the London Colliery Guardian,
was obtained from a continuous-current dynamo, generating 320 amperes at no volts, which served for
lighting, the negative pole bein.g nut in connection
with the nump rod. and the positive with a carbon
of 20 millimeters diameter, held in a well-insulated
gas pipe. The latter was fitted with a rest, so that
and. for prethe carbon mi.ght be .ffnided bv hand
venting danger from fire, a bucket filled with sand
was niaced under the snot where the melting was to
be effected, while a small hand pump was also held in
readiness. For protecting the men's eyes from the
bri.ffht li.ght, red and green glasses were provided,
to be held in the hand.
The work was carried
through with a current of 320 amperes at 60 to 70
volts, the carbon noint being held from 10 to 50
millimeters awav from the point to be melted in
such a manner that a vertical slot of 20 to 30 millimeters w^as formed, and then gradually deepened.
The work was performed by six men. who relieved
one another every hour or half hour, in about 12
hours altogether, including a few interruptions.
:

Transatlantic Space Telegraphy.
Marconi believes

that,

if

all

goes well, he will be

able before Christmas to send wireless messages from
his Cornwall station in England to the .American

Cape Cod or the Canadian station at Cape
Connection with distant points in Africa 15
also promised by Marconi.
station at

Breton.

WESTERN ELECTRICIAN

July 26, 1902

Municipal Trading
By Robert P.
While

I

do not propose

in

America.'

Porter.

in this article

to be en-

defense of all the private-company
a
ticed into
iniquity of the United States, and while there has
been, and is now, much that is reprehensible in their
actions, we are still obliged to admit that the general
Public oflicials are givresult lias been satisfactorj-.
ing more attention to these matters, and the rights
of the public are much more carefully guarded than
heretofore.
municipal-trading city may make a profit on
its electric
its gas supply, and
its transportation,
It is for those who represent private enlighting.
terprise in Great Britain to demand to know how

A

the protit compares with the amount of money which
.American private companies working such undertakings annually pay into the city and state treasuries
for the right to use the streets for various pui-poses.
Mr. Garcke has given us, I think, nine sound principles which should be strictly adhered to in making
fiscal comparisons between corporations and company undertakings. Prominent among these should
be an estimate of the taxes which a municipalized
city loses by owning and operating its own profit-

making

enterprises.

One of my municipalistic friends said to me the
other day, that the city was entitled to every penny
Suppose, for
of the profit from such enterprises.
argimient's sake, we admit this assumption. Having
done so, can we not conceive of a condition wherein
private enterprise, with its greater experience, its
operation,
scientific experts, and with its bolder
might bring better results in a given field, and while
yielding a profit for its own capital and a reward
which should
i'or its own enterprise and experience
not be given grudgingly still pay a greater sum
into the city treasury, and at the same time serve
the public more cheaply and more efficiently? Take,
for example, the Brooklyn Rapid Transit company,
It
p.aying over a million dollars annually as ta.xes.
has worked up an extensive business in transportation, has consolidated smaller tramways, pays the
city nearly $200,000 annually for the privilege of
carrying passengers from New York free across the
Brooklyn bridge, and will even carry passengers
22 miles at a good speed for the modest fare of
Then, again,
five cents, or two-pence half-penny.
the Metropolitan street railway of New York, carrying nearly 200,000,000 passengers on transfers free
of cost $10,000,000 thrown away, some people conSurely here America can match the British
tend.
municipalist half-penny fare of which one hears so

—

—

—

much.
This bold stroke on the part of the Metropolitan

New York, of free transfers, brings
business, just as would be the case if some great
central-raihvay company secured the underground
and tubular railways of London, electrified the roads,
unified the fares, and sent the passengers night
and morning in whichever direction they wished
without thought of greater and less fares for greater
and less distance, or of class, for a run of 10 or
15 or even 20 miles around London.
This same Metropolitan street railway has just
"scrap-heaped" a good cable plant worth over $s,000,000 because it stood in the way of electric progThe same company last year paid nearly a
ress.
million dollars in taxes, without counting the value
of paving and street cleaning, and removal of snow,
which, under the agreement, it has to do on
streets over which its tracks run, and which is
charged in with the operating expenses of the comstreet railway of

pany.

Union Traction company of Philadelphia
made an estimate of its taxes,
including
the cost of maintenance of paving,
and,
removal of snow and ice, and the interest on the
original $14,000,000 the cost of improved pavements
laid by the company at the time the franchise was
granted this aggregates over $2,000,000 annually.
These would seem goodly sums, and certainly dispose of the assertions that the American street-railway companies use the streets free. The official report from Massachusetts shows, on gross receipts
of about $23,000,000 for all street railways of the
about six per cent, of the
state, taxes of $13,500,000
gross earnings.
These companies also pay out enormous sums for
injuries and damages. American courts are severe
on the railways and juries liberal to the injured
passenger. The Brooklyn Rapid Transit paid last
year $800,000; the Metropolitan railway of New
York, $335,000, and the street railways of MassachuThe Manhattan elevated railway of
setts, $600,000.
New York, besides its very heavy annual taxes,
lias paid, since its existence, $12,500,000 in claims
for damages, and has an equal number of claims

The

has, for this article,

—

—

—

still

pending.

Here and there large fortunes have been made
out of these ventures, but the street-railway companies of the United States, when enormous items
of special expenditure as above indicated are deducted, are not making as much money as the muThe same holds true
nicipal trader seems to think.
of companies supplying gas, electricity, telephone
communication, and telegraph service. The British
government is losing heavily, I understand, on its
telegraph business. We have two competing companies which give us a good and cheap telegraph
service, and both seem to make reasonable dividends,
spite

in

of the inroads of the telephone.
story of the British telephone in-

The unhappy
I.

Part of an article in Cassier's Magazine.

61

—

A

—

divided now under three heads governmental, municipal and private is too familiar to
readers of Cassier's Magazine to require more than
a passing reference.
strong company, if given
a fair chance, would have, in my opinion, served
both public and state more satisfactorily. The telephone is of real value in the United States, because
it works well, the connections are quickly made, and
it
is easily reached.
In our large cities public telephones may be found on almost every block. Our
telephone stations in some cities are places of luxury,
where you may read the latest newspapers and
smoke while waiting, and when your "calls" are
answered, do business all over the United States,
Sharp-witted and quick American girls serve you
with civility and promptitude. If you do not get
the person you want, you do not pay. The trouble
some of these operators take to connect the proper
exchanges and get the right people on the telephone
would astonish the coolly indifferent operators in
British postal or trunk-line exchanges.
It is private
business, and in many instances competing business.
It pays to push it.
And it is vigorously pushed.
dustry,

"Scale Knocker" for Boilers.

The removal

Chicago Union Traction Company's
Annual Meeting.

of scale, particularly from the tubes
of fire-tube boilers, has always bothered the steam
engineer.
Many mechanical devices have been
offered to the public to perform this duty, and one
that is said to be entirely satisfactory is a pneumatic or steam "scale knocker," invented by a practical engineer in St. Louis. This device is only made
for use in return tubular boilers, with tubes from three
to six inches in diameter.
By its use a boiler tube
may be freed from any incrustation in quick time,
It can be operated either by steam or air pressure.
Fig. I shows (he outward appearance of
the
knocker; a sectional view is given in Fig. 2.
The action of the device is as follows; The steam
or air pressure enters through the pipe (E). Fig. 2,
causing the valve (D) to reciprocate.
It
then
passes through the ports andi causes the hammer
(A) to strike the dies (C) and (C). The exhaust
passes out the ports at (F) and blows out any soot
or other accumulation in the tube.
The dies (C)
and (O) are heldl in brass holders, which have
a sliding fit in the main casting.
This causes the
dies to be pressed out against the inside of the
tubes, by the pressure in cylinder (B), and so prevents any direct blow from being struck on the

The annual meeting of the Chicago Union TracCompany was held on July 22d. The financial

very

A

tube.

tion

report for the ye.Tr ended June 30th
of $247,527. The company also added $95,000

showed

a deficit

The

force of the blow struck by the hammer is
but the reciprocation is so fast, about

light,

1,000 strokes per minute, that the scale

is

knocked

o(T

to its floating debt,
which is now over $2,000,000. and is in ar-

rears

$1,050,000 divi-

dends due and unpaid
on the preferred stock.
The company's earnings showed an increase
during the year, and
President Roach in his
the
attributed
deficit to the exceptionally large expenditure
report

for taxes,

$683,731
he said would
not be as large another

which

j'ear.

Joseph Downey. John
Lambert and Henry G.
Foreman were elected
to the board of directors to succeed Charles
L.
Hutchinson, Will-

iam Dickinson and

C.

K. G. Billings, resigned,
and William F. Harrity
of
Philadelphia was
elected to succeed and
represent
B.
P.
A.

Widener.

Aside from

the gentlemen named,
the board includes Jesse

Fig.

Sectional View.

2.

* 'scale knocker" for boilers.
Spaulding, Walter H.
by the vibration. There is said to be no danger of
Wilson, J. H. Eckels, John V. Clarke, and John M.
denting or otherwise injuring the tubes of a boiler,
Roach of Chicago and R. -A.. C. Smith and H. B.
lor the reason that the force is transmitted through
Hollins of New York. Eight of the eleven directors
the iron and not by a rebounding blow.
the
re-elected
are now Chicago men. The directors
The small amount of mechanism in this device is
President and general manold officers, as follows
a point in its favor, there being little chance of
ager. John M. Roach vice-presidents, R. A. C. Smith
its
getting out of repair.
The fact that the two
and Walter H. Wilson treasurer, James H. Eckels
moving parts, the valve and the hammer, are ensecretary and assistant treasurer, Markham B. Orde;
tirely
encased
(Fig.
i)
makes
it impossible for the
general counsel, W. W. 'Gurley; general attorney,
device to get choked by grit or dirt.
W. N. MatJohn A. Rose; auditor, F. E. Smith.
thews & Bro. of St. Louis, Mo., general distributing
agents, are putting the device on the market.
:

;

;

Proposed Extensions of South Side Elevated.
The South Side Elevated Railroad Company

New General Electric Stock Listed.
The New York Stock Exchange has listed the

of

Chicago is said to be planning extensions and
improvements to its railway service which will
afford needed transportation facilities to neighborhoods untapped by the present line. The plans include the construction of three spurs, embracing a

One branch may
total of 10 miles of new track.
leave the main line at about Sixty-third Street and
Englewood. Anwest
to
Prairie Avenue, extending
other may connect at Fortieth and State streets, goThe third may
ing west to the Union Stockyards.
start at Fortieth Street and Prairie Avenue, extendIt is proposed to
ing eastward to Lake Avenue.
build the stockyards branch over the tracks of the
Union Stockyards and Transit Railway Company,
All of
using a double-decked elevated structure.
these extensions, however, will depend on the concompany's
struction of a third track alongside the
Forty-third
to
elevated structure from Twelfth
Permission to build this
Street for express service.
additional track will be asked of the City Council
(his fall.

Eastern Railway Systems to Be Studied
by Chicago Aldermen.
of the local transportation committee of
the Chicago City Council left on July 23d for the
inspect
the street-railway systems of New
East, to

$16,812,600 additional common stock of the General
Electric Company, making the total $42,031,600. The
application of the company to list the additional
stock in connection with the 66 2-3 per cent, stock
dividend, payable July 15th, contains the following
balance sheet as of May 31, 1902:
Assets.
Patents and good will, $2,000,000
factory
plants, .114, .524, 422
stock, bonds, real estate, etc., .$10,199,293; cish, 154,058,11.3: notes and accounts, .f]0,73O,032 work in progress, ,f 1,800,662 Inventories, $9,882,213 total, $43,794,735.
Liabilities.
Preferred stock, $200
common stock,
$25,052,100
debentures, $200,000
accounts pavable.
$971,374
proflt and loss, surplus, $17,571,001
total,

—

;

:

;

;

—

;

;

;

:

:

;

$43,794,735.

consolidated profit and loss account of May
31, 1902, is as follows:
Earnings. January 3], 1902 (surplus), $15,287,141;
sales, royalties, and sundry profits, $10,252,827 profit on
sales of stocks and bonds of otber companies held In
treasur.v, $246,135
total, $25,972,773.
Expenses.
Cost of manufactm-ing and selling, $7.891,707: Interest on debentures, $10,008; dividends paid,
surplus, January 31, 1902, $15,587,141
un$499,906
divided earnings, February 1 to May 31, 1902, $2,283,-

The

—

:

—

;

;

;

921

:

total,

$25,972,773.

General Electric stock closed at 192 on July 15th

and 188% on July

22<i.

Members

York, Washington, Philadelphia, Baltimore and Boston.
The committee expects to be gone 10 days, and
of
its inquiries will extend over the whole subject
street-railway operation. Accompanying the committee is B. J. Arnold, the city's engineering expert.

The Northern Illinois Traction Company of
Springfield has been incorporated with a capital
stock of $5,000. The incorporators and first board
of directors are William D. Ball, Frederick B. McKinnon, W. T. Block, Charles H. Lenhart and Edwin
B.

Smith.
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New England News.

CORRESPONDENCE.
New York

—

Boston, July 19. The Massachusetts railroad coinmissioners have granted a charter to the Worcester

Notes.

—

York, July 20. Col. Robert Grier Monroe
took the oath of office as commissioner of water supply, gas and electricity on Tuesday, succeeding J.
Hampton Dougherty, resigned. Among the last official
acts of Mr. Dougherty was to send Mayor
Low the report of his department for the three
months ended June 30th. Included in the report
are the following statistics in regard to lighting and

New

July 26, igo2

for the half year: 8,103 applications for
inspection of interior wiring, 4,722 permits for outside electrical work, 1,903 complaint notices issued,
electricity

and Holden Street Railway Company, which proposes to build an electric railway between Worcester
and Jefferson, Mass., a distance of 8'As miles. The
company has a capital of $100,000.
Last Sunday about 80 Western Union, Postal,
broker and newspaper telegraph operators organized
a
Boston branch of the International Union of
Commercial Telegraphers, which is affiliated with
the American Federation of Labor.
Recent radical
changes in the Western Union operating force of
this city, including the discharge of a number of
men who had been in the service a number of years,
led to the formation of this organization.
After occupying 109 State Street as its main office
for some 30 years, the Western Union Telegraph
Company has decided to remove to better quarters.
The high officials of the company have been in Boston during the week, deciding upon the location.
"Hundred and nine" has been far from a pleasant
office for the employes, for a number of years.
It
is
poorly ventilated, dingy, and decidedly uncom-

196.277 incandescent lamps covered by certificates,
36,083 inspections, 21.25 miles of overhead wires removed without expense to the city. The report says
"The questions arising for solution in connection
with the Electrical Bureau of this department are
numerous and perplexing, and the extent of the
jurisdiction of the department over wiring in the
interior of houses and dwellings throughout the
Difficult problems have engaged
city is uncertain.
attention in deciding what corporations and
its
especially gas-light companies were entitled to permits from this department." The report gives the
total of lamps in public service and lighted June 30th

Springfield (Mass.) Street Railway Company
about beginning the building of additions to its
power plant, which will practically double its capacity.
The improvements will cost about $250,000

as 31,078.

and the new equipment

:

of the new 40-foot double-trucked
cars to be operated on Broadway and Columbus and
Lexington Avenues were put in operation last Monday by the Interurban Street Railway Company,
lessee of the Metropolitan Street Railway Company.
Fifty cars of this type were sent out, 25 for use on
the Colum'bus and 25 on the Lexington Avenue lines.
The new cars are similar to those operated on the
Sixth and Amsterdam, Eighth, Fourth, and Madison
and Second Avenue lines. President Vreeland said
that he expected that by fall the small cars will all
be withdrawn and placed in use on the Seventh Avenue, the Ninth Avenue, and the cross-town lines.
The first electric cars on the Ninth Avenue line of
the company's system were placed in operation last
week. This road has been operated by animal
power but is now electrically equipped between
Twenty-third and Fifty-fourth Streets.
The Board of Health has declared the storagebattery railway operated by the Interurban Street
Railway Company on Thirty-fourth Street a public
nuisance on account of the sulphuric fumes that are
given off from the batteries. Commissioner Lederle
of the Department of Health has sent to the corporation counsel all the facts which have been gathered
in regard to the alleged nuisance, and requested
him to" give his opinion as how best to proceed
legally against the railway company.
Eugene E. McLean, engineer of the controller's
office, 'has made an elaborate report on the application of the New York City Interhorough Railway
Company for a franchise to construct a double-track
surface railway in the Bronx. He says that the
several proposed routes and their branches amount
to a total franchise of about 38.1 miles of double
track.
He proposes that the company pay three per
cent, of gross receipts for the first five years and
five per cent, for the succeeding 10 years.
The Long Island Railroad Company has acquired
nearly all the land that will be required in Long
Island City for the Pennsylvania-Long Island tun:,el.
It has purchased
from the N.^w Yoi-k and
Queens Electric Light Company a tract several hundred feet in length on the south side of the railroad
tracks at Dunton.
It is to be used for an extension
of the Jamaica yards westerly to prepare for the increase in business expected upon the cornpletion of
the East River tunnel between lower Manhattan and
Flatbush Avenue, Brooklyn, and the Atlantic Ave-

The

first

lot

nue improvements.
The Brooklyn Rapid Transit Company is making
arrangements for opening Young Men's Christian

rooms in six of its car barns, where
10,000 employes spend much leisure time each day.
At one of these $20,000 has been expended for

fortable.

The

is

will

bowling

alleys, social rooms, and a restauemployes' benefit association is an adjunct.
of Aldermen has authorized an appropriation of $150,000 for the lighting and heating

rant.

An

The Board

Kings County Hospital.
Officials of the Kings County Electric Light and
Illuminating Company of Brooklyn have stated that
no reduction in rates was contemplated by their
company, although the rates in Manhattan are to be
reduced on September ist.
A portion of the plant of the John A. Roebling's
Sons Company at Trenton, N. J., was destroyed by
fire to-night, and the loss has been roughly estimated
of

the

at nearly $100,000.

The American Gas and Electric Company of 525
Main Street, East Orange, N. J., has ^been incorporated with a capital stock of $1,000,000. The incorporators are Edward S. Magoffin, Herbert S.
Murphy and Alfred S. Brown.
During the hailstorm in Brooklyn on Tuesday
lightning struck a street car and set it afire. All
of the passengers and the conductor and motorman
were .stunned and some of them quite severely
burned. The dress of a woman passenger caught
afire and she was so seriously injured that it is
thought she will probaby not recover. The car was
a total wreck.
M. L. G.

Westinghouse

measure 100

feet square,

and that

to the boiler

room will be 50 by 100 feet.
While assisting in installing a new switchboard in
the station of the Lynn (Mass.) Electric Light
Company. Harry Kidger. an electrician of that city,
accidentally placed his right hand in contact with a
circuit carrying a current of 2,080 volts.
A fellow
workman placed the end of a board under Kidger's
foot, breaking the circuit, and Kidger fell.
The great
toe of his left foot was virtually burned off and he
was unconscious for some time, but otherwise he was
apparently uninjured.
The city of Boston has entered suit against the
Boston Elevated Railway Company for injury done
its property by the construction, maintenance and
operation of the company's elevated structure. The
aggregate addamnum is $179,500. The city asserts
that the value of various abutting pieces of realty
has been materially depreciated.
The Augusta and Waterville and the Augusta and
Oakland Electric Railway companies have filed
articles of association with the Maine secretary of
state.
Each is capitalized at $200,000. The firstnamed will build an electric railway between Augusta and Waterville. Maine, via Vassalboro and
Winslow. a distance of 20 miles, and the other will
build between 'Augusta and Oakland, via Belgrade
Lake, a distance of ig miles. The promoters are
well-known Kennebec County men. several of whom
are interested in other electric-railway companies in
that state.
The entire amount of stock of both companies has been taken and five per cent, of the capital
has been paid in. The road's will reach territory not
now provided with railways.
The stockholders of the Boston Elevated Railway
Company will hold a meeting July 25th. to vote on
increasing the capital stock from $10,000,000 to $15,000.000, the proceeds to be used in defraying the
cost of the construction and equipment of the road.
The company states that the cost of the elevated
structure far exceeded the engineer's estimates, and
the rolling stock has also cost more than was estimated. Some of the proceeds from the new stock
will be used for land and other damages.
If the
increase is authorized, the Massachusetts railroad
commissioners will fix the price at which the stockholders will obtain the new stock.
B.

Canadian Intelligence.

Association

libraries,

will include a

engine of 3,000 horsepower, a General Electric Company's generator of 2.000 kilowatts' capacity and
four Babcock & Wilcox boilers, with 1,500-horsepower capacity. The addition to the power house

—

Toronto, Ont., July 18. The Lower Niagara
River Power and Water Supply Company of Lewiston, Niagara, N. Y., has been incorporated with
a

capital

of

Low, James

$5,000,000.
S.

The

Sinmions and F.

directors
J.

Brown

are James
of Niagara

Falls.

The water committee of

the Montreal City Council has awarded the contract for the supply of power
for the new electric pump at the upper level pumping station, to replace the steam plant, to the Lachine Rapids Hydraulic and' Land Company, at $20 a
horsepower, the power to be on continuously, if
required, from 10 p. m. to 10 a. m. The contract is
worth about ,$8,000 a year and the term is to be either
three or five years, at the discretion of the City
Council.
The only other bid was from the "Light,

Heat and

Power

asked $21.50

a

Company" of Montreal, which

horsepower from

7 p.

m. to 7

a.

m.

An American engineering party is making a survey of the country between Windsor and St. Thomas.
Ont, for a syndicate of American and Canadian
capitalists, which, it is said, proposes to build an
electric railway between these places.
H.

Southern Developments.

—

Charlotte, N. C, July 18.
An election will be held
at St. Francisville, La., on an issue of $10,000 bonds
for water and electric lights.
The big electric-power plant at Ivy, N. C, will be

enlarged, as the available water power has proven
greater than expected.
M. B. Grecnsfelder has applied for a petition in
St. Louis for the privilege of building an electric
or horse-power street railway about three miles long
at Olivette, Mo.
Olivette is a suburb of St. Louis.
M. B. Wilkerson of Asheville and Philadelphia associates are endeavoring to interest New York parties
in developing falls on Linville River, near Morganton, N. C, where 20,000 horsepower is available.
It
is proposed to distribute this power along the line
of the Southern railway.
The river has a fall of
about 2,000 feet in eight miles, embraced in the holdings of Mr. Wilkerson and associates.
At Nashville, Tenn., the Chancery Court of Appeals has delivered a decision invalidating the consolidation proposed by the constituent lines of the
Nashville railway. The city held that the consolidation was effected in 1900 without its consent.
The
consolidated properties are bonded at $6,500,000.

The

Louis

St.

(Mo.) Terminal Depot Company

has been organized to bridge the Mississippi. Among
other things, the company desires a franchise for
right-of-way over about 10 miles of city streets, and
the privilege of operating by either steam or electricity.
J. C. Vanl31arcom and others are interested.
A. K. Bonta, representing the United Electric .Securities Company of Boston and also head of the
new Metropolitan Street Railway Company of Dallas,
Texas, announces the purchase of the Rapid Transit
electric street railway of Dallas.
L.

From the Buckeye

State.

—

Cleveland, Ohio, July 19. The purchase of the
Port Huron (Mich.) street-railway system by the
Everett-Moore syndicate was consummated on Tuesday of this week. The details of the transaction
were arranged last fall before the embarrassment of
the syndicate, and since that time the securities have
been on deposit with the Cleveland Trust Company.
The purchase price is in the neighborhood of $800,000.
The fact that the syndicate is again looking
after business is an indication that it is on its feet
and will from now on show the progress that
formerly characterized it.
Negotiations are pending for the purchase of the
gas plant at Wyoming by the Cincinnati Gas and
Electric Company.
What system of lighting will be
used in case the deal is made has not been an-

nounced.

Ben W. Johnson has been appointed receiver of
the Sandusky, Milan and Norwalk Railroad Company for the purpose of enforcing the stockholders'
liability in order to satisfy a judgment obtained by
John E. Doman for $8,555.51. Doman met with an
accident in which he lost one of his legs while on
the road.
P. B. Foster, a few days ago, made application
to the council of Oeveland for a franchise to operate
an electric plant for the purpose of furnishing fuel,
heat and power, but upon being questioned he admitted that it is the intention to furnish light at a
lower price than the present company is doing. The
laws of the state provide that a light franchise must
be submitted to a vote of the people, and it was the
intention to get around this by securing the franchise
and then making the claim that light is but a form
of power and that the company could not be prevented from furnishing electricity to the people for
this purpose.
It is a question whether this idea
would prove to be worth anything in a contest, but
the matter was referred to the director of law for
an opinion w'hich will be given at a future meeting
of the council.
The II three-cent fare ordinances were passed by
the Cleveland City Council at the last meeting. They
include the most important of "the old Hoefgen
routes and one or two in addition. The line through
the flats to connect with the Gildensperger line to
Akron is a new one. John B. Hoefgen and Harrison B. McGraw will both bid for the franchise.
McGraw represents Cleveland capitalists.
It is stated that the Toledo Railways and Light
Company is negotiating for the purchase of 30 acres
of land upon which to build shops and storage houses.
It is the plan to have such a plant that complete cars
may be turned out and all repairing done by the

company itself.
The people of
issue
light

the town of Bremen have voted to
bonds for the purpose of building a municipal
plant and waterworks.

H. C. Lang has resigned his position as secretary
of the Springfield and Xenia Traction Company, and
Will Christy has been chosen in his place. Mr, Lang
will give his time to other of the Mandelbaum properties.

Tlie Citizens

Company of
a capital stock

Lighting and Heating

Columbus has been incorporated with
of $10,000.

The Parkersburg, Marietta and Interurban Railway Company, organized under the laws of West
has been authorized by the secretary of
The capital
transact business in Ohio.
stock of the company is $440,000 and the Ohio headquarters will be at Marietta.
At Lorain on Friday morning a car on the line
running between Lorain and Elyria jumped the track
and ran entirely through a building, the front endi
protruding more than two feet through the wall
opposite from the point of entrance. J. L. Gaudern,
a conductor on the road returning from his work,
was killed. Fifteen others were more or less seriously injured.
Virginia,

state

to

'
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The Columbus. Delaware and Marion Railway
Company is liaving four handsome coaches built at
the Kiihlman works at CoUinwood They will have

also elected president. The power house will be
located at Winchester, where a site has been donated.
company is being organized to establish an

and

automobile line between Paola and New .Mbany, over
the Vincennes and New Albany turnpike, 40 miles
apart.
The automobiles are to carry 16 passengers

smoker,

rooms and

toilet

all

the convenience's

will be finislied in mahogany with handsomely upThe seating capacity will be 58.
liolstered seats.

Sterling Electric Company of Warren has
President,
following-named officers
the
W. A. Smith vice-president, C. G. Denison secretreasurer, XMlliam Cole
tary, Glenn C. Webster

The

elected

A

each.

F.

:

;

;

Northwestern Notations.

:

manager. Glenn C. Webster.
Judge Mower of the Common Pleas Court of
Clark Countv has held that the City Council of
Springtiold has no right, either expressed or iniphed,
to pass an ordinance requiring the street cars to liave
This opinion was given in the decision of
lenders.
the case brought against the city railway company
by the Trades and Labor Assembly, in which the
city won, on appeal from the lower courts.
A suit has been filed in Cincinnati to test the right
of the Cincinnati Gas and Electric Company to
charge an arbitrary price for electricity instead of
computing it bv meter.
The Toledo. Angola and Western Railway Company of Toledo has" been incorporated, w^ith a capital
elecstock of $300,000. to operate either a steam or
It will extend from Toledo to the state
tric road.
line in Williams County.
The contract for the construction of the Hamilton,
Eaton and Richmond Traction Company's line has
been awarded to Falk Brothers of Milwaukee. They
62-foot
will build the road complete and furnish 10
cars, two freight cars and two combination bagO*^- *-"
gage cars.
Indianapolis, July 21.— Electric-railway companies
were greatly interested last week in the meeting of
the State Board of Tax Commissioners, before which
the companies' representatives appeared to argue
As a
against an increased assessment for taxation.
unchanged,
rule, the companies want assessments left
earnings
but the board insists on knowing where the
have gone, the increase in mileage, the value of
tangible
of
stock, dividends paid and a correct return
Ihe Union Traction Company asks that
property.
no increase over last year's assessment of $8,000 a

mile be made; while the Indianapolis, Greenwood
and Franklin and the Fort Wayne Traction companies insist that the assessment of $11,000 and $25,000 a mile, respectively, last year is entirely too high.
week more will be consumed in considering tlie
interurban lines' property, and the progress for the
year promises rich returns for the state in the matter

A

.

stockholders of the Union
Traction Company at Anderson on the 17th inst. it
was voted to authorize the Union Traction Company
to rent the lines of the Indianapolis Northern Traction Company for a period of 50 years, at the same
time guaranteeing the principal and interest of an
issue by the latter company of $5,000,000 of bonds.

and
interurban systems, by the Union Traction Company, in and connecting Logansport, Peru, Kokomo,
I'ipton, Elwood, Marion, Alexandria, Muncie, An-

The

lease provides for the control of the street

derson, Noblesville, WaUon. Bunkerhill, Atlanta,
Cicero. Frankton, Broad Ripple, Gas City and Jonesresolution of consolidation was
boro to Marion.
mortgage in favor of the Colonial
also passed.
Trust Company of New York, for $5,000,000, was
filed at Indianapolis the next day and copies thereof
will be filed in each county through which the conThis completes the merger of
solidated lines run.
all the McCulloch lines, and the work of construction
When completed this will be
will now be pushed.
the greatest interurban electric-railway system in the
world.
The Marion (Ind.) council has taken summary
action against the Marion Transit Company and ordered it to tear up all its tracks in the streets of
Marion and put the streets in good repair within 30
days. If this order is not complied wdth, the city
will begin damage suit for $50,000 against the stockThe cause for such action was the act of
holders.
the Union Traction Company in tearing up a street
and connecting its track with a line of the Marion
Transit Coripany. The franchise of the Marion
Transit Company was repealed by the council, and it
is asserted that the Union Traction Cornpany, as a
successor, is a trespasser and has no right to run
cars over the tracks of the Marion Transit Company.
Bitter litigation is expected.
Scarcity of material has retarded the completion
of the Shelbyville, the Martinsville and the Plainfield
hnes, which expected to be running cars into Indianapolis this week. Another injunction proceeding
against th'e Shelbyville line has been filed to prevent
its crossing the Belt Line railroad south of the city
Work on the Tipton-Elwood branch of
at grade.
the Union Traction Company's interurban line has
also been suspended until material can be procured.
The Muncie,
It is impossible to get iron at present.
Hartford City and Fort Wayne electric line is finof an $8,000
construction
the
Muncie
and
ished up to
truss bridge across White River is all that prevents

A

A

the operation of cars.

The only new interurban company to file incorpopapers last week was the Winchester and
Muncie Traction Company. This company will build
a line from Union City to Muncie, by way of WinThe board
chester. Farmland, Parker and Selma.
of directors is headed by James E. Lowes, who was
ration

—

19.
E. A. Titze has resigned
Electric Light, Heat and
of Pipestone, Minn. He is succeeded by O. F. Forbes, the chief electrician of the

as resident

manager of the

Power Company
plant.

The annual meeting of the stockholders of the
and Water Company of Little Falls, Minn.,

Electric
resulted

in

action being taken to change the head-

quarters from St. Paul to Little Falls.
The council of Benson, Minn., has concluded to
purchase the electric-light plant in that city.
The council of Sheboygan, Wis., has granted a
franchise to the Sheboygan-Elkhart Lake Electric
Railway Company and revoked the franchise granted
April 1st, which was declared void by a decision of
the Supreme Court.
The council of Duluth, Minn., has concluded that
it would be impracticable for the street-railway company to engage in the transportation of freight, as
it would be extremely likely to interfere with general

passenger

traffic.

ceiver.

Royal H. Holbrook, former manager and superintendent of the Ottumwa Traction and Light Company, Ottumwa, Iowa, has resigned to become advisory engineer to the People's Gas and Electric
Company, Burlington, Iowa. Mr. Holbrook is well

known

in street-railway circles.

He was

for several

years connected with the Cedar Rapids and Marion
Railway Company, as chief engineer, and secured
some low records as to coal consumption. His duties

new field will require him to rebuild and redesign the lighting and railway systems.
in this

Dr. John Daniel Runkle, ex-president of the Massachusetts Institute of Technology, died suddenly
of heart failure at Southwest Harbor, Mount Desert,
Maine, on July nth. He was born in Root, N. Y.,
October 11. 1823, and graduated from the Lawrence
Scientific School at Cambridge, Mass., in 1851, with
the bachelor's and master's degrees. He was active
in preparing the plans for the Institute of Technology, when it was projected, about i860, and was
a member of the first faculty, remaining the head
of (he mathematical department, except during his
presidency, 1870-78, until he retired, during the year
just closed, -when he was made professor emeritus.

Grand Rapids, Minn, has awarded

the contract to
G. Robertson of St. Paul for the installation of
an electric-lighting plant for the village, to cost

ELECTRIC LIGHTING.

J.

$24,500.

Information from Indiana.

of taxes.
At a meeting of the

Minneapolis, July

Evanstan (111.) Yaryan Company at the instance of
the bondholders, to succeed Edward Yaryan, resigned. He is making an investigation of the company's affairs, which are not in a good financial
condition, to see if it is necessary to appoint a re-

Nearly all the subscribers to the fund of $30,000
at Mankato, Minn., raised to secure the establishment of an electric street-railway company, have
received their money back.
The City Council of Jamestown, N. D., has granted
a franchise for 25 years to the Jamestown Electric
Light Company, whose present franciiise still has
five years to run.
The Columbia Construction Company of Milwaukee may become interested in the construction of an
electric-railway line from Fond du Lac, Wis., to
Milwaukee. This would give a complete line of
electric railway from Milwaukee to Green Bay.
final settlement has been readied in the litigation
on the matter of electric lighting for the city of
Kaukauna, Wis.
committee has had the matter
in hand, seeking some solution whereby a settlement
can be made. The company has made liberal
concessions and offers the city all-night service at
$65 per light per year, which is now the price paid
for service until one o'clock.
Rains softened the ground so that a pole carrying
electric-light wires fell across the roadway at Eveleth, Minn., recently.
Martin Mayerle attempted to
step over the obstruction and grasped one of the
wires.
It was partially insulated, but he received
a shock of 2,300 volts from the alternating current.
He was taken to the hospital and was extremely
violent, it taking six men to hold him.
As a result
of his struggles, he suffered a hemorrhage of the
lungs and died. The hand with which he grasped
the wire was burned to the bone.
H. H. Natwick has made a proposition to the city
of Sioux Falls, S. D., to purchase from the city
the new electric-light plant, and also a proposition
to light the city for 10 per cent, less than the city
is now paying.
R,

A

A

PERSONAL.
Morgan Brooks,
ing at the

professor of electrical engineerUniversity of Illinois, was in Chicago

week.

]>ist

C. A. Miller has been appointed general inspector
of mechanical and electrical work of the New York
Central and Hudson River Railroad Company.

George

F.

McCulloch, president and general man-

ager of the Union Traction Company of Indiana, with
Mrs. McCulloch, will sail for Europe in August, to
be gone two months.

H. A. Dodge, local manager of the Western Union
Telegraph Company of Denver, recently resigned to
lake the position of superintendent of telegraph of

Santa Fe railroad, with headquarters at

tile

Fe. N.

H.
local

Sama

M.

C.

Abbott has succeeded Edward Labadie as

manager of the Western Union and Akron

companies at Akron, Ohio. Mr.
Abbott was transferred from the Western Union
office af South Bend, Ind.
District Telegraph

R. E. Gaunt has been appointed general manager
of the Lexington (Ky. ) Railway Company, succeeding E. C. Hathaway, who has been made general
manager of the Norfolk-Portsmouth and Newport
Railway Company of Norfolk, "Va.

The Chicago Tribune says: "W. R. Holligan,
formerly chief operator for the Western Union
Telegraph Company in Chicago, has been elected a
member of the New York Stock Exchange. He is
with the firm of Osborne, Holligan & Co. His seat
cost

him

$75,000."

Theodore K. Jackson, an attorney of Oiicago.

who
for

has been associated with electrical enterprises
time, has been appointed manager of the

some

The

electric-light

plant of Plattsburg, Neb.,

was

rendered useless for a time by a recent cloudburst.

Tacoma, Wash., will receive bids until July 31st
for supplying the city with electricity for light during
a period of five years.

The
in

city of Ocala, Fla., will expend about $20,000
improvements on its electric-light plant.
M.
mayor, may be addressed.

Fishel,

Bruce Nejj of Lakeland. Fla.. has purchased the
Lakeland Electric Light Works and will expend
$S.ooo to $f).ooo for improvements.

The Pontiac Electric Company, located at Pon111., has certified to a change of name to the
Pontiac Light and Water Company.

tiac.

The Cumberland Manufacturing Company

of Nash-

has been incorporated' for the purpose of supplying electricity for light and power.
ville

George Dier of Bozeman, Mont., is organizing a
to use the power in Hell Roaring Creek

company
in West

Gallatin

The Quitman

for an

electric-light plant.

Light, Ice and

Power Company

Quitman, Miss., has been incorporated with a
of $10,000. The chief stockholders are
tibone and B. H. McDonald.

S.

of

capital

W.

Pet-

The new Easton Light and Fuel Company of
Easton, Md., will issue bonds to the extent of $50,000
for extensive improvements on its plant.
Clarence
P. King of Philadelphia is president.

The directors of the Easthampton Electric Light
Company of Easthanipton. Long Island, have decided
to construct a plant costing in the neighborhood of
Schuyler Quackenbush has been elected
$50,000.

president of the company.

The Le Noir Electric Company of Le Noir, N. C,
wants a lOO-horsepower boiler, a 75-horsepower, single-acting engine, an electric generator, and all the
supplies necessary for an electric-light plant.
G. L.
Benhart may be addressed.
J. C. Brackenridge. chief engineer of the Brooklyn Rapid Transit Company, is making a horticultural use of the electric light.
He has rigged five
lamps over his garden, and these he keeps burning
all night long.
He says tliat his vegetables appeared sooner and have grown much faster than
those of his neighbors.

The property

Joseph Railway, Light.
St. Joseph. Mo., which
includes the street-railway system and electric-lighting plant, steam-heating plant and other utilities, has
been sold to Seligman & Co. and E. W. Clark &
Co. There will be no change in the local management. President W. T. 'Van Brunt remaining in
of the

St.

Heat and Power Company of

charge.

At the recent annual exhibition in Paris of the
Societe Frangaise de Physique many novel and inwere shown.

Among

these was a
attraction for
fetes and advertising purposes.
It consisted of a
\yall of rippling and constantly changing colors of
light, the effect being produced by different series
of electric lights, alternately switched on and oS by
a revolving wheel.
teresting devices

contrivance

designed

as

a

startling

The Electric Power Company of Boise, Idaho, has
about finished installing an up-to-date electric plant
in South Boise.
The plant is operated' by waterpower from the Boise River and has a maximum capacity of 600 horsepower.
The light and power
generators are set in duplicate and are connected to
duplicate

Sampson

turbines.

The

plant
is
prohas only about 1V2
miles to transmit, the company expects to be a
strong factor in the furnishing of light and power
to the city. H. O. Pope is president of the company.

nounced very complete, and as

it

Sealed proposals will be received until 12 m., Au-
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gust

New

by the Sewerage and Water Board of
Orleans, La., for furnishing and erecting en-

I2th,

gines, boilers,

dynamos and power-transmission

lines

and appurtenances for the equipment of a central
generating station and for transmission lines therefrom to seven sub-stations, and for motors for the
automatic operation of these sub-stations. Specifications, general plans and blanlc forms of proposal
may be obtained at the office of the board and at
the office of Hering & Fuller, consulting engineers,
No. 170 Broadway, New York.

ELECTRIC RAILWAYS.
The York County (Pa.) Traction Company
completed the erection of a power station at Red

has

Lion.

The Union Traction Company has been organized
with a capital of $50,000 to obtain right-of-way for
an electric railway from Flint, Mich., to Saginaw.
Messrs. Park and Hamilton of Youngstown, O.,
have been granted franchises authorizing them to
construct and operate electric street railway lines
through the city of Havana, Cuba.

Louis and Suburban Street Railway Company of St. Louis, Mo., has been reorganized, with

The

St.

Samuel
are to be

M. Kennard as president. Improvements
made in the roadbed and equipment.

Abingdon, 111., has passed an ordinance authorizing
the People's Traction Company, recently organized
in that place, to operate and maintain a power plant
and street railway on the streets of Abingdon.

The Amelia Beach Company has been incorporated
Fernandina, Fla., with a capital stock of $100,000,
construct and operate an electric railway from
Center Street to the beach. John G. McGiffin, president, may be addressed.

in
to

Macon (Ga.) Consolidated
Company and the Macon Electric
Light and Railway Company are to be consolidated
It is

reported that the

James Low, James

City Traction Company, which owns
the street-railway lines in Sioux City, Iowa, and
the Sioux City Gas and Electric Company have been
purchased by the interests which control the Sioux
City stockyards, in which the Swifts have heavy
investments.

The Sioux

The Chicago, Milwaukee Avenue and Inland
Lakes Traction Company of Chicago was incorporated with a capital of $50,000. The company is to
operate a street-railway and power plant. The incorporators were:
S. A. Walther, J. A. Walther
and G. F. Lanaghon.

In order that the

new Aurora, Elgin and Chicago

electric railway, now nearing completion, may
nect with the incline at the end of the Garfield

con-

Park

section of the Metropolitan West Side Elevated road
of Chicago, four blocks of the elevated structure is
It is planned to
to be moved a distance of 20 feet.
Until reeffect the work without removing a bolt.
cently a right-of-way could not be secured which
would allow of a straight incline. Now, however,
the land has been secured and the structure will be
straightened.

Thompson, Tenny & Crawford of New York are
interested in the organization of a company to control a number of the street railways in the state

New

of

,J.

Brown

Exeter and Portsmouth.

People's Gas and Electric Company of BurIowa, which has recently succeeded to the
Burlington Railway and Light Company, has planned
rebuild
and remodel its entire system of lighting
to
and railway operation. To accomplish the expected
results the company will need a 400-horsepower
engine, some new boilers, stokers, heater, condenser,
separators and generators. It will build about four
miles of new track and rebuild several miles of the
old tracks, renew many miles of the service lines
and make many other improvements.
lington,

A

very pronounced expansion of electric-railway
systems is noticed in Maine. Lines now running
out from Bangor, are to be extended, and two interurban roads are to be built from Augusta. A line
is in process of construction between Portland and
Brunswick; lines are being surveyed in Hancock
and Aroostook Counties, and a road across the stale
from the Kennebec River to Penobscott Bay is projected.
It is predicted that within five years all the
important cities and towns in Maine from Bangor
to Biddeford will be connected by electric railways.

POWER TRANSMISSION.
The Lower Niagara River Power and Water
Supply Company of Lewiston, Niagara County,
N. Y., was recently incorporated with a capital stock
$5,000,000.

The

directors

of

the

company

are

determined.
supplied

The

device and accompanying pamphlet
by The Bookstore, Stanford Univer-

are

The Grand River Electric Company of Lansing,
Mich., is the name of a new concern, organized to
build a dam at Delta, six miles from Lansing, on
the Grand River, for the purpose of furnishing
heat, light and power in Lansing.
S. E. Jarvis of
Lansing and Glen D. Smith of Jackson, Slich., are
the principal incorporators.
The company is cap-

sity, Cal.

italized at $50,000.

To send to Chicago, III., an unrepeated telegram,
addressed to Toledo, Ohio, is held by the New York
courts to be gross negligence, for which a telegraph

A

large plant for the generation of electricity for
power and light is being installed on the McLoud
River by the McLoud River Electric Power Company of Redding, Cal. The concern is to supply
power, for the present, to the surrounding territory,
but its pole lines will eventually be extended as far
south as Sacramento. Contracts are now being let
for a dam across the McLoud River, a 12-mile
canal, and the power house.
Some $300,000 worth
of machinery is now at Redding awaiting the erection of building for its proper installation.
A. F.
Johns of Redding is the general manager of the
concern.

The Edison Electric Company has been incorporated at Cheyenne, Wyo., with a capital stock of
$10,000,000, by Andrew Cooke. Maurice K. Baker
and Peter A. Fagg. The company proposes to establish a large power and light plant somewhere in
the vicinity of Evanston, in the southwestern part
of Wyoming, and in the Uinta oil fields, and to furnish light and power to the hundreds of towns that
are expected to spring into existence as a result of
(he predicted oil boom there. The company will also
build and operate electric railways, furnish power
to run drills and pumps in the oil fields and also
transmit power to distant mining camps, such as
Park City, Utah, and possibly to Ogden and Salt
Lake City, Utah. The concern will also operate
lumber mills in the mountains and prepare material
for building.

SOCIETIES
The

AND SCHOOLS.

talk about establishing a school of technology

connection with Northwestern University at
Evanston, III., has been revived, and it is reported
that plans are now being prepared to this end.
President James is known to favor such an addition and it is believed that on his return from the
East active steps will be taken toward the establishment of the school.
in

The semi-annual meeting of the Electrical Contractors' Association of
York State was held
at Albany, N. Y., on July isth.
There were 75
members in attendance. After concluding the meeting the delegates visited the state capitol and in
the afternoon took special cars to Schenectady,

TELEGRAPH.
The

Postal Telegraph Company will build a line
from Portland, Ore., to Spokane, Wash., by way
of Walla Walla, Wash.

company

liable for the full amount of damage
the resulting delay, notwithstanding a
contract limiting its liability for delay to the amount
received by the company for sending it.

caused

is

by

SPACE TELEGRAPHY.
It

is

said

that

the

Company has notified
graph Company that

Marconi Wireless Telegraph

De Forest Wireless Teleit
is infringing the
Marconi
patents and must desist or legal steps will be taken
to adjudicate the matter.
the

The transmission of messages by wireless
raphy by day requires more power than by
Day signals failed to reach Marconi at 700
vvhile night signals were sent more than 2,000
The reason

for this difference

is,

telegnight.
miles,
miles.

as yet, unexplained.

The Stone Telegraph and Telephone Companv has
been organized at Portland, Maine, with an authorized capital of $10,000,000.
Of the capital stock, $700
has been paid in. The company intends to experiment
with and develop wireless telegraphy. The promoters
are Alexander Porter Browne and Brainerd Judkins
of Boston, John Stone of Cambridge, Mass., and
John W. Anderson, A. G. Berry, M. Warren and
William M. Bradley of Portland, Maine.
In some recent experiments made on the schooner
Eagre, the United States Coast and Geodetic Survey
obtained fairly satisfactory results. The experiments

were made off the coast of Long Island. "During
the night," the report says, " the schooner had taken
up a position about 30 miles west of the Marconi
shore station, and early the following morning the
start was made for New York.
Half-hourly communication was kept up with the shore station as
the vessel proceeded westward, and continued for
some time after the last intelligible message was
received aboard, which occurred at a distance of 63
miles."

New

where they inspected the works of the General Electric Company.
In the evening many of the party
left by boat for New York, en route to the National
Contractors' convention in Philadelphia.

On

the

application

of

Howard N. Elmer

a rel6th for the Technical
Club of Chicago, an organization composed largely
of engineers, architects and men interested in technical pursuits, including many members of the electrical fraternity.
The receiver appointed is the Royal
Trust Company, and it will keep the club open. The
organization has a well-appointed house at 230 Clark
Street.
Insufficient membership is believed to be
one of the causes of the financial difficulties of the

was appointed on July

ceiver

club.

The combination will be known
New Hampshire Traction Company and will

The

of

F.

Hampshire.

as the
Charles S. Fairchilds,
be capitalized at $1,000,000,
president of the New York Security and Trust Company, will be president of the concern. The properties will consist of 135 miles of modern trolley
road, pleasure resorts, and electric-lighting plants
in

Simmons and

of Niagara Falls.

Street Railroad

and operated under the direction of the Railways
and Light Company of America.

S.

July 26, 1902

PUBLICATIONS.
A

announced that after a

is

series

of practical

has been demonstrated that a high grade of
rubber is obtained from Beaumont oil when put
through the refining process. This discovery is to
be placed in practical operation by a Texas company, organized with a capital stock of $10,000,000.
Cotton-seed oil is said to be combined with the Beaumont oil in the manufacture of this rubber substitute.
The refining and manufacturing plant will be
located at Beaumont, Texas.
tests

it

John Stanton, secretary of the Copper Producers'
Association, reports that the production of copper in
the United States for the month of June amounted
to 26,740 long tons, as compared with 25.763 in
May, and 21,902 in June, 1901. While jime domestic production increased about 1,000 long tons
by comparison with May, foreign production decreased over 1,000, amounting to 8,202 long tons,
against 9,354 in May and 8,564 in 1901. American
exports in June decreased over 1,000 long tons,
amounting to 14,027, against 16,283 in May and 9,842
in June, 1901.
For the six months ended with June
domestic production of copper amounted to 140,449
long tons, against 133,394 in the same period in
1901, an increase of 7,055.
The ratio of exports to
production during the first six months of 1902 was
62.9 per cent, against 38 per cent., during the first
six months of 1901.
•

catalogue descriptive of the W.illey electrically
driven tools as manufactured by James Clark, Jr., &
Co. of Louisville, Ky., has recently been issued.
Among the tools described are breast, bench, sensitive, spindle and radial drills, grinders, saws, armature-disc notching machines and^ coil-winding machines.

The latest catalogue issued by the Green Fuel
Economizer Company of Matteawan, N. Y.. gives a
very complete description, list of advantages and
method of operating and cleaning of this company's
well-known type of boiler-fuel economizer. Illustrations are shown of the various parts and of many
typical installations.
Cuts are also given which show
different arrangements of economizers.
The catalogue includes a list of users, results of tests, data
on the construction of chimneys and several valuable
engineering tables.

Baum

G.

of

TRADE NEWS.
The Swift Cotton
the

market for an

connected unit

is

Mill

of

Elberton,

electric-light

plant.

Ga.,

A

is in
direct-

preferred.

The Railway and

New York

Electric Supply Company of
has been incorporated with a capital of

The directors are
$50,000.
and G. C. Moon.

H. M. Shaw, E. E. Shaw

Stanford

University, Cal., has
published "An Alternating-current Device for the
LTse of Electrical Engineers," which will be found
useful in calculating the regulation of a generator,
transformer or transmission line, or any combination of these, for any load and any power factor.
It may also be used for making any synchronousmotor calculation. The device consists of a celluloid
sheet, suitably marked, which is adapted to be moved
over a printed pasteboard chart. Accompanying it
is a 22-page pamphlet in which are described methods of making the various measurements. Curves
giving practical data on transmission lines are also
included.
With this device different problems in
obtaining the excitation, current, power factor, angular swing, maximum load and percentage of
compounding of synochronous motors may be readily
F.

MISCELLANEOUS.
It

The Quincy Electric Drill Company of Jersey City
was recently incorporated with a capital of $500,000.
The incorporators are George F. Bradstreet, Richard H. Parries and Mr. Keyes.

The General

Electric Signal Manufacturing

pany of Newark, N.

J,,

Com-

has been incorporated with

a capital stock of $50,000 by Morris B.
ward T. Casebolt and Ernest C. Lenn.

Allen,

Ed-

The O. S. Piatt Manufacturing Company of
Bridgeport, N. Y., has filed a certificate of dissolution.
The company was organized in i8g6 for the manufacture of castings and electrical appliances.
The

G.

New York

B.

W.

Electric

Specialty

Company

of

has been incorporated with a capital of

WESTERN ELECTRICIAN

July 26, 1902

The

$15,000.

Lewis of

New

directors

are

and

Josef Veit

C,

F.

York, and L. C. Scrymser of Brook-

65

ington Avenue and 150 feet on Twenty-first Street
and will be si.x stories high. The structure is to be

lyn.

completed by January

The Fox & Callahan Phonealarm and Electrical
Supply Company has been incorporated at Milwaukee, Wis., with a capital stock of $50,000. The
incorporators were Benjamin O. Fox, John D. Callahan, Thomas E. Callahan and \V. J. Delaney.

Westinghouse, Church, Kerr & Co. announce the
removal of their Pittsburg office from its former
location on the first floor of the Westinghouse Building to more commodious quarters on the eighth floor
of the same building. This change is the direct

The seventeenth annual outing of the employes
of the Jeffrey Manufacturing Company of Columbus,
Ohio, was held on Saturday, July I2th, at Idlewilde Park, Newark. Games, dancing, boating, baseball and other amusements were indulged in and
enjoyed by

all

present,

will be received by the State
at the office of its secretary, in
Olympia, Wash., until 3 o'clock p. m. on Tuesday,
.\ugHSt 5, 1902, for the furnishing of electric fixtures for the annex to the state capitol, according

Sealed

Capitol

proposals

Commission

to plans and specifications prepared by W. A. Ritchie,
architect, which will be furnished intending bidders.

The St. Louis Globe-Democrat is authority for
the statement that the Emerson Electric Manufacturing Company of that city is preparing to build
a large manufacturing plant on the sioutheast corner
of Twenty-first Street and Washington Avenue, for
The proposed
the manufacture of electric supplies.
structure is to have a frontage of 108 feet on Wash-

reception

large

room, devoted exclusively to the
convenience and entertainment of visitors and patrons.

As mentioned

in the

He

trip.

reports the

Wagner

factory in a very busy

condition.

1903.

outcome of largely increased business in that district, and is accoiupanied by the acquirement of a

Western Electrician of July

Standard Vitrified Conduit Company of
has been incorporated. This company
will have its offices at 39 Cortlandt Street, and has
been organized to handle vitrified salt-glazed underground conduits and insulators. The company was
I2th,

The Keystone Electric Company of Erie. Pa., has
been organized by Jerome F, Downing, Frederick
B. Downing, Peete B. Clark, Gustave Leve and
John W. Leech. The company is capitalized at
$400,000 and will manufacture all kinds of electric
machinery, apparatus and supplies.

i,

the

New York

recently awarded a contract to supply 300,000 duct
feet of its conduit for the municipal conduit system
in Newcastle, Pa.
The president and manager of
the new company is R. W. Lyle, and the vice-president and secretary is B, S. Barnard, both of whom
were formerly associated with the American Vitrified
Conduit Company. Mr. Barnard, who is very well
known to the electrical fraternity and is a conduit
man of wide experience, will manage the sales department of the company.

BUSINESS.
Assistant General Manager W. A. Layman, of the
Electric jNIanufacturing Company of St.
Louis, passed through Chicago last week. Mr, Layman came north on a combined business and pleasure

Wagner

Tomahawk,

Hall L. Brooks,

Wis., carries a large

white-cedar poles and can ship to any point,
owing to the excellent railway facilities at his disposal.
Mr. Brooks states that he is in a position
to fill all orders with dispatch and that he will be
pleased to hear from those in the market for cedar
line of

products.

The Electric Appliance Company, Chicago, selling
agent for Gutmann integrating alternating-current
wattmeters, announces that it is about to supply
these wattmeters with a glass case, instead of the
regular aluminum case, where ordered. This allows of a close observation of the meter in operation without exposing the parts to dust or dampness.
The Western Electrical Supply Company of St.
Louis reports that it is meeting with unusual success
in selling Scheefer integrating wattmeters for direct
and alternating currents. This meter embodies a
number of improvements, and is said to be one of
the best meters on the market. It is dust and bug
proof, is very highly sensitive and accurate, and is
not affected by alternations or lag in current.

The Standard Steel Car Company is equipping its
new plant for electric driving throughout. A recent
purchase from the Westinghouse Electric and Manufacturing Company comprises two 375-kilowatt, alternating-current generators, one 400-kilowatt, directcurrent generator, and a 300-kilovvatt, rotary converter, for use as a connecting link between the two.
This company has also purchased about 50 induction
motors, which will be used largely for direct connection to machine tools.

ILLUSTRATED ELECTRICAL PATENT RECORD.
IssuedCUnited States Patent O^ce) July
704.495.

Electric

Arc

Lamp.

Hammersmith, England.

M.

Arthur

Application

Arter,

filed

Jan-

uary 12, 1S99.
Tbe lamp has aa

elastically supported rotatable body.
operatively connected with the body and

Carbons are
adapted to ba moved thereby in opposite directions when
(he body is rotated. An electrically controlled actuating
means acts against the elastic support of the body and
operatively connects with the body to rotate it in one direction. A mechanical means is operatively connected
with the body and adapted lo rotate it in the opposite
direction.

Automatic Circuit-hreaker. Brigham Bal704.496.
Application filed Aulantyne. Sumpter, Ore.
gust 8, 1900.
A solenoid of low resistance is electrically connected
with the movable contact and with a conductor and a core
for the solenoid is connected directly to the lever for
positively operating the same to separate the contacts on
the presence of an excess of current in the solenoid coils.
704.513-

Display

Device. Stewart
Application

Kalamazoo, Mich.

Camphell.

L.
filed

August

22,

1901.
Incandescent electric lamps are carried on the ends of
arms supported radially on a turn-table.

75,

iqo2^

posed of a thin sheet of material rolled upon itself in several plies, and possessing tbe quality of non-conductivity
higher degree, a cylinder cap, an insulating disk at
its inner surface, and a body of plastic insulation interposed between the disk and the coil winding.
to a

The

thermo-electric couple has iron as the positive element, and an alloy of nickel and copper of the composition NisCut as the negative element.

704.596.

Thermo-electric

Thwing, Syracuse, N.
Langville,

New

Generator.

Charles B.
Louis S.

Y., assignor to

York, N. Y.

Application

filed

October

21, 1901.
In the generator are a casing open at top and bottom, a
burner, a chimney for the burner, and thermo-electric
couples the joints of which project into the path of the
products of combustion from the burner, the major portions of the couples being located in the casing beyond
the burner.

a

whereby tbe conductor is maintained
incandescent, means delivering carbide-forming materials to the heating field, and means uninterruptedly
moving the calcium carbide from the heating held as fast

Controlling Apparatus for Electric Motors.
J. Richards, Milwaukee, Wis., assignor

704,665.

Walter

to Niels A. Christensen, Milwaukee, Wis.
Application filed November 16, 1901.
in tne apparatus are coiiiDincd a mciiu switch for governing a motor circuit, a magnet for operating the switch,
relay switch controlling the circuit of the
main
magnet, a magnet for operating the relay switch, an auxiliary switch lor breaking the circuit of the relay magnet,
means for operating the auxiliary switch, and a primary
switch controlling the operation of the auxiliary swiich.
(See cut on next page.)
a

Connector, Albert J,
Application filed January

Electrical

704.670,

Wayman,
16,

1902.

Mopping Device. Harmon F. Ackerman,
Cleveland, Ohio. Original application filed Alaj;
13,

Divided and this application

1901.

vember

15,

filed

No-

1901.

Tne invention

consists of an electrically operated machine the parts of which are a current-conductor reel, a
standard therefor, a base standard to receive the wheel
standard in pivoted relation thereto, and a movable stop
secured lo the wheel standard, in combination with means
on the base standard for limiting the motion of the wheel

Edward
Electrical Measuring Instrument.
704,543.
B. Jacobson, Pittsfield, Mass., assignor to Thor
H. Neilsen, Boston, Mass. Application filed
February 11, 1902.
An instrument for measuring the intensity and potential
-

standar,d.

of electric circuits is described. It comprises a pair of
electromagnets, the respective circuits of which arc connected at one end to a single terminal, and at the other
end with an independent terminal.

electromagnetic coupling interposed
and an electric accumulator furnishing a current
gizing the coupling, with an automatic cut-out
ated as to prevent the electrical storage in the
lator from falling below a tension sufQcient
purpose mentioned. (See cot.)

an

3

Toronto, Canada. Application filed July 27, 1901.
The process consists in subjecting the material to a

November

14,

igoi.

magnetic field, consisting of an auxiliary opposing
electromagnetic field member and means for controlling
the field of tbe same.
tbe

Coupling.

Richard

Pintsch,

Application filed November
Berlin, Germany.
14, 1901.
Parts of the device are a contact board having two pairs
of contacts, a lever oscillatably mounted on the driven
member and having contacts at either end. the lever contacts being adapted to reverse tbe poles of the current on
the reversal of the direction

of rotation

of the driving

shaft.

Sparking-coil Casing. Charles F. Splitdorf,
York, N. Y. Application filed April 30,

GENERATING DEVICE.

Self-winding Electric Clock. Charles M.
Crook. Bristol, Conn., assignor to Charles S.
Burton, trustee. Application filed September 26,

704,620.

Renewed May

28, 1902.
An automatically wound clock train
electromagnet.

1901.

is

operated by an

Leaching and Extraction of Metals from
704,(^39.
Their Ores. Carl Hoepfner, Frankfort-on-theMain, Germany Henry Orth, Jr., administrator
Application filed Sepof Hoepfner. deceased.
tember 27, 1899.
;

Tbe process of treating ores and metallic compounds
containing copper is described. It consists in leaching
the ores with a cupric-chloride solution containing a solvent of cuprous chloride in quantity less than is required
for saturation, and eleclroivzing the resulting cuprouschloride solution while mecnanically separating tbe electrode solutions, thereby depositing metal at the cathode
and converting the cuprous into cupric chloride.

1902.
consists of a cj'linder

composed

of tough,

non-conducting material, sn inner lining therefor com-

System of Distribution.
York, N. Y.

John

Application

L. Creveling,

filed

September

II,

NO. 704,573.— BLECTRIC CAR

The coupling comprises two members having a common
magnetic field, and there are provided means for varying

Centrifugal

New

the

Power-transmission Regulator for Electromagnetic Couplings. Richard Pintsch, Berlin,
filed

704.694.

accumu-

704,574.

Application

solution of ferric chloride, thereby forming a solution of
chloride of tin and ferrous chloride, and precipitating the
tin from such solution by an electric current passing between an insoluble anode and a suitable cathode.

therein,
for enerso operfor

Process of Recovering Metallic Tin. David
H. Browne, Cleveland, Ohio, and James M. Neil,

704,675.

704o73- Device for Generating Electricity on Running Cars. Richard Pintsch, Berlin, Germany.
Application filed November 14, 1901.
In the plant descrined power is transmitted from the
running gear of a car to operate mechanism mounted on
the car. The apparatus consists of a power [ransmission

The casiDg

comprises

704.671.

member.

New

It

circuit,

i'be aevice coaipiiaes a uase u^viug sioia m its sides,
clamping plates each including spaced members and a connecting web and having one member disposed in a slotand
the other member disposed against the under face of the
base, and means for holding a wire against tbe plate.

Tne carbon or carbon-holding rod or tube has spaces
an oscillatable double-jawed clutch engages
it, and
with and between the spaces in alternate manner. A
movable member is arranged to retain the clutch in its
engaged position, and a trip releases tbe clutch and

704.589.

making calcium carbide is
carbide conductor included in

electrical apparatus for

Dubois, Pa.

on

704o75-

An

an electric

as formed.

1901.

1901.

Germany.

1901.
described.

Thermo-ehctric Element. Charles B. Thwing,
Galesburg. 111., assignor to Louis S. Langvitlc,
New York, N. Y. Application filed June 14,

7C4.595.

704026. Electric Arc Lamp. Harry Etherldge, McKeesport, Pa. Application filed December 30,

train,

N. Y. Original application filed June 25, 1895.
Divided and this application filed October 30,

Electrical Furnace for Treating Highly Refractory Substances.
Hudson Maxim, Brooklyn,

704.649,

1901.
In a system of distribution for railway trains there are
combined generator and current-utilizing devices and a
pneumatic device for affording delivery of current to the
current-utilizing devices always in the same direction,
the pneumatic devices being actuated by a change in the
direction of the pressure in a pneumatic system on the
train,

Combined Electric and Gas Car-lighting
System. John L. Creveling, New York, N. Y,,
assignor to the Safety Car Heating and Lighting
Company. Application filed January 18, 1902.

704.695.

bee page

53.

Means

for Regulating the Output of Dynamo-electric Machines. John L. Creveling, New
York, N. Y, Application filed June 12, 1901.
A shunt-wound dynamo has a regulating device comprised in part by means for regulating the degree of field
excitation by the degree of heat developed by the ma-

704.696.

chine.

(See cut on next page.)

Telephone Hook Switch, William W. Dean,
Chicago, 111., assignor to the Kellogg Switchboard and Supply Company, Chicago, III, Ap-

704.697.

plication filed
Combined with

May

9,

1901.

a single integral

metallic support are a
a group of circuit-

hook lever pivoted upon the support,
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changiDg contact springs and alternately disposed insulatmaterial directly mounted upon the support, and
for changing the springs from signaling position 10
talking position, and vice versa by the hook.
ing

means

Electric Alarm Clock.
704,733.
Application
Seattle, Wash.

Walter C. Bethel,
February 7,
filed

1902.

Combined with the hour-hand operating means is an
arm carrying a contact brush with contact plates corresponding in number relative to the time indications on the
dial of the clock designed to be contacted by the brush.
A wheel having radial arms for closing an electric circuit

through the plates and brush

provided.

is

Secondary Battery. Justus B. Entz, Phil704,739.
adelphia, Pa., assignor to the Electric Storage
Battery Company, Philadelphia, Pa.

October

filed

3,

Application

1900.

Company. Jersey

Application filed
City, N. J.
1901.
process consists in passing sulphur dioxide through
a porous anode and setting free the oxygen of water by
electrolysis upon the anode.

June
Thb

I,

Electric Lamp.
Henry W. Beecher, Jr.,
Port Townsend, Wash. Application filed February 6, 1902.
The lamp comprises a globe having a numbsr of fila-

704,851.

ments and a conducting screw collar for the lamp socket
with one end of each lilament connected to the screw
collar and separate insulated contacts arranged on the
upper face of the neck of the globe and connected to the
other ends of the filaments.

Victor
Electric
Accumulator Electrode.
Cheval and Joseph Lindeman, Brussels, Belgium.

704,859.

Application

A malleated antimonious-lead

grid

is

bent

to

form keys

for holding the active material.

Hermann Heinicke,
Electric Accumulator.
Schoeneberg, near Berlin, Germany. Application
filed April 28, 1902.
An ac:umuiator electrode comprises a conducting base
presenting angular grooves extending from the top down-

704,744.

ward, and substantially horizontal strips, inclining inward
and connecting the outer portions of each groove formed
by adjacent walls.

July 26, 1902

filed

November

21, 1901.

The electrode comprises a mass of active mateiial, a
perforated envelope, inclosing the mass, and radial insulating arms projecting from the envelope.
704.863.

System of Electrical Distribution.

Creveling,

New

August

1900.

30,

York, N. Y.

John L.

Application

filed

Oae claim reads: The combination with a generator,
storage battery, and translating device in electrical communication one with the other, a field coil, variable resistances and movable members inserted respectively into
the work or translating and field circuits, respectively,
insulated mechanical means uniting the movable members, and mechanical means for actuating the movable
members relatively to the rale of speed of the armature of
the generator.
704.864.

System of Electrical Distribution.

New

Creveling,

December

7,

York, N. Y.

at each of the sub-stations whereby ihe central and eubBtations may be placed in communication with each other
at rapidly recurring periods.
(See cut.)

Means

Producing and Maintaining
Motion. Henrietta H. Rowland,
Baltimore, Md., administratrix of Henry Augustus Rowland, deceased, assignor to the Rowland
Telegraphic Company, Baltimore, Md. Original
application filed July 24, 1901.
Divided and this

704.929.

for

Synchronous

December

application filed

1901.

11,

A circuit-changer controlled by the dynamo, and a circuit-changer controlled by the body to be synchronized are
combined with an electric circuit completed from the
armature coils of the dynamo through both of the circuitchangers at rapidly recurring intervals, electric energyabsorbing means included in the circuit and exerting a
continuous synchronizing effect upon the dynamo, by
varying the energy absorbed by the dynamo with every
variation in the speed of the body with which synchronism
is to be maintained.

Means for Lnpressing Periodically Varying
704.930.
Electric Currents Upon Telegraph or Other CirHenrietta H. Rowland, Baltimore, Md.,
administratrix of Henry Augustus Rowland, deceased, assignor to the Rowland Telegraphic
Company, Baltimore, Md. Original application
filed July 24, 190:.
Divided and this application
cuits.

December

filed

A source

1901.

11,

of direct eleccric current

and means

for

pro-

ducing a periodically varying current from the direct
current are combined with an electric circuit, and a transformer by which the periodically varying current is impressed upon the electric circuit.

John L.

Application

filed

1900.

Combined with a system of electrical distribution, comprising a generator, storage battery and translating devices in electrical communication through a main circuit,
the battery dividing from the main circuit, in effect, a
lamp circuit deriving energy directly through the battery,
are means for increasing or diminishing resistance in the
lamp circuit upon increase or decrease of battery current
to the field circuit.

System of Electrical Distribution. John L.
New York, N. Y. Application filed
December 7, 1900.
Combined witti a generator comprising a rotative mem-

704.865.

Creveling,

NO. 704.665.

— MOTOR-GONTROLLING

APPARATUS

Trolley-pole Attachment. Charles P. Lapham, Houghton, N. Y. Application filed Febru-

704.749.

ary 7, 1902.
The device comprises a frame or holder, a grooved
trolley wheel mounted thereon aod capable of a limited
oscillatory movement, and a spring having a reduced intermediate portion and provided with a tapered head extending into the groove of the trolley wheel and adapted to
hold the latter normally in alignment with the trolley
wheel.

Tank for Storage Batteries. Hugh Lesley,
Philadelphia, Pa,, assignor to the Electric Storage Battery Company, Philadelphia, Pa. Application filed February 8, 1902.

704.750.

A

lead-lined storat^e-batiery tank having channels beit and its lining and having an apertured bottom is

tween

described.

Manufacture of Secondary-battery Plates
704.751.
Harold M- Martin, Philaof the Plante Type.
delphia, Pa., assignor to the Electric Storage
Battery Company, Philadelphia, Pa. Application
filed July 30, 1901.
An improvement in the rapid factory formation process
of making peroxide of lead on battery plateg which conan electrolyte capable of
producing the rapid formation of peroxide from metallic
lead IS described, which consists in controlling the temperature of the electrolyte during the formation.

sists in subjecting the plates to

Storage-battery Separator. Hugh Rodman.
Philadelphia, Pa., assignor to the Electric Storage Battery Company, Philadelphia, Pa. Application filed July 29, 1901.
An impert'orcite wooden diaphragm is arranged bitween
each pair of plates, the diaphragm having acid wells on

704,759.

both sides thereof.

The

ber, a storage battery and a work or translating circuit
are a regulator in the circuit dependent upon the speed of
rotation of the rotative member, and independent means
of nullifying the effect of the regulator whenever the generator is ineffective.

Escapement
704,874.
trolled Clocks.

for

ConLondon,

Electromagnetically

Hubert

H.

Grenfell,

England. Application filed February 5, 1902.
A pin is conuected to the arbor and a slotted detent bar
forms a stop for the pin, but allows the pin to pass
through the slot as the bar is moved to and fro. A springcontrolled armature is pivo tally mounted between the
poles of ao electromagnet, and connected to the detent
bar and the electromagnet.

September

plication filed

Recorder. Christopher J. Roach. Hartford,
Conn. Original application filed October 2, 1901.
Divided and this application filed November 27,

704.925.

igoi.

rhe recorder has controlling mcrchanism. a series of
locks and an electric circuit embracing all the locks and
the recorder, the locks having controlling mechanisms so
arranged relatively that each lock may be opened only in
its successive order.

Application

29, 1900.

The active material described consists of a coherent
of crystalline lead free from blow holes, the crystals
of the mass being interrelated according to their law of
crystallization.

is connected to the latch so as to
cause the latch to be retracted when the armature is attracted by the magnet.

Electric Generator.
Walter H. Cotton, ChiIll, assignor of seventeen-twentieths
to
Harry L. Peck. Phillip Hickley and William P.

704,956.

cago.

Owens, Chicago,

1

901.

the former.

Reinhold Herman, Crafton. Pa.
Application filed October 11, 1901.
wiili
the signal arm automatically held in the
Combined

704.800.

Signal.

danger position are electrically actuated shifting means
arm to caution and danger, with track circuits controlled by train movements, and a separate circuit also controlled by train movements to act as a choke
for the signal when shifted to caution or danger position.

to shift the signal

Electric Controller.
Arthur E. Hogrebe,
Philadelphia, Pa. Application filed December 12,

704,803.

the current generated, and a circuit-breaker constructed to break the circuit at periods when the generated current is at its maximum potential.

Automatic Magnetic Circuit-breaker. William M. Scott. Philadelphia, Pa., assignor to the
Cutter Electrical and Manufacturing Company.
Original application filed February 23, 1900. Divided and this application filed June 20, 1902.

704.974.

Armature. Frank L. Sessions, Oak Park,
assignor to the Siemens & Halske Electric
of America, Chicago, 111. Application

May

29,

1899.

Renewed March

26,

1902.

Tne armature comprises end

NO. 704,696.

—DYNAMO

REGULATOR.

Keyboard for Use in Telegraphy. Henrietta
704.927.
H. Rowland, Baltimore, Md., administratrix of
Henry A. Rowland, deceased, assignor to the
Rowland Telegraphic Company, Baltimore, Md.
Application

filed

July 24, 1901.

In the transmitting keyboard are combined a group of
conductors leading into the keyboard, a series of electrical contacts of greater number than the conductors,
the contacts electrically connected with the conductors in

prearranged combinations, and means operating in conjunction with the contacts for operating circuits through
the conductors and contacts.
704.928. Telegraphic Distribution. Henrietta H. Rowland, Baltimore, Md., administratrix of Henry
A. Rowland, deceased, assignor to the Rowland

Company,

Md.

Appli-

Telegraphic

The controller has a housing or casing with a suitable
cover, and a cylinder or barrel switch carried by the cover.

cation filed July 24, 1901.
The system consists of a central station and a number

Process of Manufacturing Sulphuric Acid
in Aqueous Solution by
Electrolysis.
Charles B. Jacobs, East Orange,
N. J., assignor to the Ampere Electro-Chemical

of sub-stations, a source of periodic signaling current located at the central station, telegraph lines leading from
the central station to the sub-stations and supplied with
current from the source, main-line transmitting and receivinK instruments located at the central station and at
each of the sub-statioos, and means located at central and

From Sulphur Dioxide

February

Company

1901.

704,831.

filed

all of

filed

3,

Application

A sparking apparatus is described which comprises a
dynamo having a working circuit through which passes

III.,

Railway Heater System. Samuel H. HarNew York, N. Y. Application filed Jan-

electric beater is arranged upon the car and derives
energy from the source of electric supply. A switch controls the circuit of the heater, and there is operative connection between the brake-operating mechanism and the
switch whereby the latter is operated by the operation of

111.

1902.

5,

704.975.

rington,

uary
An

16, 1902.

Combiaed with a base are a main terminal, a second
main terminal vertically above the terminal, a laminated
bridge member pivotally secured to the base and rotatably
movable to and away from the main terminals in a plane
parallel to a plane including the fised terminals, and an
actuating member having power-multiplying connection
between the base and the laminated member.

miss

704,797.

May

A multiple switch

whereof the armature

Edward

Battery Company, Philadelphia, Pa.

DISTRIBUTION.

Parts of the apparatus arc a source of direct current, a
telegraph line, a pole-changer connected in circuit with
the line and source of current, the pole-changer having
terminals arranged in sets and acting normally 10 deliver
to line through one set
a periodic current from the
source, and a main-line transmitter adapted to shift the
line connection from one set of the terminals to another,
whereby an impulse of opposite polarity is sent to line
than would have been sent had not the transmitter acted'

G. Steinmetz,
Philadelphia, Pa., assignor to the Electric Storage
filed

— TELEGRAPHIC

for controlling the electric circuits of
railway signals is described. It consists of a number of
bridging contact pieces carried by a vertically guided rod,
a solenoid the movable core of which is carried upon the
rod, a collar on the upper end of the rod, a spring-actuated
latch adapted for engagement with the collar so as to retain the rod in the raised position, and an electromagnet

wells are substantially vertical

Secondary Battery.

704,928.

Automatic Electrical Signaling Apparatus
for Railways. James E. Spagnoletti, London,
England, assignor to the Electric Railway Signaling Syndicate, Limited, London, England. Ap-

Transmitting Apparatus for Electric Telegraphs. Thomas D. Penniman and
Henry H.
Wiegand, Baltimore, Md., assignors to the Rowland Telegraphic Company, Baltimore, Md. Application filed February 18, 1902.

704.917.

and open to afford free circulation between each plate
and the diaphragm in vertical direction.
704,767.

NO
704,948.

Baltimore,

spideis and au intermediate core and windings extending across the periphery
of the core and spiders, and provided with ventilating air
ducts or channels extending outwardly between the spiders and core and then laterally along the spiders beneath the windings, and an annular flange on the end of
one spider for directing the air currents outwardly against
the surrounding portions of the machine.

Telephone Booth. Frank L. Tufts, New
York, N. y., assignor of one-third to Herschel C.
Parker. New York, N. Y. Application filed No-

704,986.

vember 5,
A number
tion

1901.

of telephone booths are placed
and are provided with curved walls.

Electric

704,993.

Smelting

Weber, Chicago,
8,

1900.

A

in juxtaposi-

111.

Furnace. Frederick C.
Application filed January

Renewed May

16,

1902.

horizontdlly elougatcd furnace

chamber has several

superposed series of electrodes projected laterally into
the furnace from opposite sides thereof, each series having a different angle of downward convergence in relation
to the other series and toward a central space with an
arcing space between the companion downward-converging electrodes of each series and forming an extended
horizontal arcing space downwardly projected between
the several superposed series of electrodes. A feed or discharge for the material from above is arranged in direct
line with the arcing space.
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Motor Equipment of a

New

Buffalo

The Iron Elevator and Transfer Company

of BufN. Y., lias recently put into service one of
the most remarkahle grain elevators iu the world.
falo,

which is shown in Fi.g. 2, on the
formed entirely of concrete and steel.
Lake Shore and Michigan
It is situated on the
Southern railroad, and all grain passing east over
this road is weighed and transferred from western
into eastern cars at this elevator, which has an
actual working capacity of 6o carloads of grain in
and out in a lo-hour day.
This

structure,
is

In addition to the regular work of transferring
grain in transit, the elevator is equipped for cleaning
and separating the mixed grains, and, for this purThe
pose, has a storage capacity of 650,000 bushels.
storage space is divided into 90 separate steel bins

with
each.

The

bins

cars.

older

;

swepping floors and beams and for syphoning any
water that may collect in the drain pits under the
elevator.
air

from

A

blacksmith's forge

,

is

view of the scale tower is given in Fig, 4, iu
which are shown two 75-horsepower induction motors, each having a speed of 4S0 revolutions a minute.
These motors operate 10 separate pieces of apparatus
Four elevating legs, 125 feet between
as follows

wooden transfer elevator and a very large
feed-grinding establishment, known as the Diamond
Mills, situated
near the wooden elevator. The
former is a railroad grain elevator of the old-fashioned wooden-crib type, which has been operated
heretofore by steam with great economy, owing to

centers, each with a capacity of raising 6,000 bush-

the

an hour; two belt conveyors, 90 feet between
centers, by three feet wide, each with a capacity

were burned as

A

:

els

fact

received

power

fuel.

for

above

being installed
aggregate about
500 horsepower, comprising the following appa-

and

ing legs, which are driven
entirely by induction iumlocated at various
tors

vided

amounts
horsepower and is

five

by

to

from

_>So

each.

75

transmitted from the

i

^

linrsepower,

for

three

of

50

and one of 30

horsepower.

power is received
Niagara Falls
Power Company's circuits
in the form of three-phase'

All

the

the electrical

appa-

ratus above mentioned has

furnished by the
Westinghouse Electric
and Manufacturing Com-

been

FIG.

I.

MOTOR EQUIPMENT OF

A

NEW BUFFALO GRAIN ELEVATOR, — VIEW

IN

distribution in the elevator
All motors are controlled

from a fireproof electrical of 15,000 bushels an hour; one 70 by three-foot
cross-conveyor, with a capacity of 7,000 bushels an
the basement of the elevator by means of
hour; three Fairbanks recording-scale pans, shown
a switchboard, from which the wires pass through
on the right. Each of these scales is equipped to
iron conduits to the motors. In this manner all
detaining chamweigh 90,000 pounds of grain.
of
stopping
and
starting
the
sparks attendant upon
ber of equal capacity is located directly above each
the motors are confined to this room, and all posThis detaining ohamiber may be emptied of
scale.
sible danger of dust explosions and fires originating
full load in 15 seconds.
from the elestrical apparatus is entirely avoided.
Fig. 5 is a view in the basement and shows in the
view in this room, showing the switchboard, is
foreground a 90 by three-foot belt conveyor. This
given in Fig. 3. At the left is shown the primary
belt is capable of carrying 15,000 bushels of grain
switching panel equipped with a wattmeter of the
an
hour. The pipes suspended over the belt arc
which
attachment,
electric-clock
two-dial type, with
outlets to the bins, and grain empties from the pipes
directs the recording gearing from day to night dials,
on the moving belt. The induction motor shown
and vice versa. The panel also contains a plungeris of 30 horsepower and has a speed of 720 revolutype, double-panel switch lor controlling the 2,200tions a minute. It operates a car puller (for manipLightning arresters are mounted bevolt current.
ulating loaded grain cars) ,and the air compressor
low the switch. The secondary switchboard, comused for cleaning dust from motors, floors and
Each
right.
at
the
shown
is
panels,
three
prising
beams). It will be noted that the columns, arches
panel is equipped with two three-pole, double-throw,
and floors shown in this and the other illustrations
washer-type switches for controlling the motors.
are made of molded concrete.
As may be inferred from the number of motors,
The cleaning and clipping machinery, located in
only five of these switches are now in use. Back
the second story of the track shed, is all driven by
the panels are seen the three lOO-kilowatt, 2,200-

room

suitable

motors

hi:>rsepower,

Electric

alternating current at 2,200
volts. This voltage is transformed to 400 volts for

a

voltage

:

ni'i

tors to the machinery 1'
rope drives in every ca^

from

which

can be obtained; a loo-horsepower,
three-phase, type-C induction motor, and also the
following motors of the
same type
Three of 75
the

horse-

The power

75-kilowatt
transformers,

starting

exerte^l

Westinghous.

horsepower to

Three

nl-insulated

]M"Ovided with special tap,

pro-

type-C induction motor-,
varying in size from 30

power

will

ratus:
'

structure.

The aggregate power

iron elevator,

now

means of endless rubberbelt conveyors and elevat-

the

new

compared with that of
the old wooden house,
T h e power equipment
for these two plants is
as

high under

The grain is handkil
throughout the building l'>

in

Mills, also, has
operation from the plant
of the wooden elevator.
In spite of this econoiuy,
however, both establishments will hereafter be
operated by 'Westinghouse
type-C
induction
motors, receiving current

of the

the bins.

points

their

saving in cost of operation

ground to form a
working stor)-, or base10 feet

from the grain

The Diamond

from Niagara Falls, the
change being inade as a
result
of
the
marked

h e

inent,

and clippings

dust

that

built at a

altitude

sufficient
t

also supplied with

In addition to the iron elevator just described,
the Iron Elevator and Transfer Company owns an

;

concrete and

is

this system.

shape they are
!J5 feet deep and the largest
ones are 15 feet in diameter.
']'he loundation is of
in

drical

5

This air, at a pressure of 100 pounds per
square inch, is available throughout the building, and
is used for blowing
dust out of the motors, for

cylin-

plates,

rolled-steel

elevator.

bushels
are of

12,000

to

room. The induction motor sliown is of 50
Horsepower and operates at 480 revolutions a minute.
It drives two Invincible grain cleaners, one of which
four Shillin & Richards
is shown in the foreground
grain shovels; two 90 by three-foot conveyor belts,
running in the basement, each with a capacity of
15,000 bushels an hour, and two 25 by three-foot
conveyor belts, each with a capacity of 6,000 bushels
an hour, running under the grain pits below the

from

of

capacity

a

1,000

No.

1902.

ing

Grain Elevator.

next page,
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THE CLEANING ROOM

work
of

is

due

to the

pany. Credit for the engineering and construction

Macdonald Engineering Company

Chicago.

in

Marconi

A

A

(

Towers Completed

at

Cape

Breton.
The signal towers at Table Head, Cape Breton,
were formally taken over from the building contractors on July i6th by the Marconi "Wireless Telegraph Company. Everything in the matter of erecthe transatlantic wireless-telegraph station
completed, and the wire connections between
the tower caps and the operating room are being
installed by the electricians.
The receiving apparatus is ready for operation, and when the wire
connections are made the station will be ready for
the transmission of messages. Table Head, as its
name imports, is a small, barren promontory rising
abruptly from the sea to a height of about 70 feet.
The land was owned by the Dotninion Coal Company, but when Marconi expressed his desire to
erect a station there the company at once offered
hiin this property, as well as other sites.
tion
is

of

now

of

transformers, which are delta-connected with
taps brought out to furnish voltage suitable to start
400-volt motors.
volt

A

typical

motor

lustrated in Fig.

I,

elevator

installation in the

which gives a view

is

il-

in the clean-

motors.

One so-horsepower motor

is

connected by

A

30-horsea rope drive direct to a large clipper.
power motor is also used to drive a powerful carpulling machine

Compressed

in

the basement.

air is distributed

to all points of the

A

Spanish company in which the king of Spain
be financially interested has ordered a
large quantity of machinery from Chicago. The
is

said to

government arsenal at Irubia is to be furnished with
electric machinery also from Chicago.
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Effect of Electrolytic Condensers
Alternating-current Circuits.'
By

and

a. Tkowekidge

E.

in

R. Wolcott.

condensers differ considerably from those of ordinary
condensers. In the former the capacity has been
shown to be a function of the electromotive force
of the concentration of the electrolyte, of the teniperatnre and of the frequency, but independent of

The phenomena observed with

distance between the plates.
ing-current circuits, their action
the

electrolytic

Used

in

alternat-

often appears to
be anomalous in that they do not produce the phase

Fig.

2.

The Elevator

tion of gas in the
The method of

that

svould

be

expected

from

previous

determinations of their capacity. In fact, some investigators hold that they do not produce a difTerence
in phase between current and electromotive force,
but only a change of wave form. This belief rests
upon the facts that though they give a power factor
considerably less than unity, they are not at all
However, it has been
efficient as "phase splitters."
shown by Malagoli and others that there is a shifting of phase. Malagoli plotted curves of instantaneous values of current and electromotive force
and showed the curves displaced relatively to each
other.

The new Chicago Tribune

Building, which has
corner of Madison and
Dearborn Streets, has an electrical and mechanical

been

cell.

measuring the capacities was to

Fig.

A

NEW BUFFALO GRAIN ELEVATOR.

erected

at

so that the probability of total

3.

In order to examine in more detail the effect of
class of condensers in an alternating-current
circuit, the authors made u.se of an oscillograph of
the Duddell type.

Fig.

4.

The

lighting consists of 4.000 incandescents
and the motor equipment aggre-

remote.

used.

Telegraph Messengers' Strike

it

would seem

that an electrolytic

consisting of platinum plates in sulphuric acid
behaves in an alternating circuit of electromotive
force less than the maximum polarization like a
perfect condenser of enormous capacity and a small

very

)

reading volts and watts in the secondary were not
Accordingly, the watts and volts of the
available.
primary side were read. From the ratio of transformation the volts in the secondary could be calculated, and from the transformer losses were determined from each observation, and thus a continual check was kept on the behavior of the transformer. In order to avoid any error due to change
of wave forni. a dynamo was used, which gave a
sine curve, and the observations were made under
such conditions. In order to avoid any inductive
effects in the secondary, a hot-wire ammeter was
In conclusion,

is

and 64 arc

lights,

gates 700 horsepower. Motors are used to drive
ventilating fans, stereotype machines, electrotyping
machinery, linotypes, saws, etching machinery and
the large octuple presses. There will be seven of
these presses and each will be driven by a 75-horsepower motor, with two lo-horsepovver motors con-

nected for use under light loads or
the presses.

when

starting

in

Chi-

cago.
On
trict

July 24th the messengers of the Illinois DisTelegraph Company went on a strike for
hours and more pay, and materially bin-

shorter

Pressure and current curves were

View

in

Scale Tower, Showing

Two 75-horsepower Motors.
Fig. 5.
View in Basement, Showing
MOTOR EQUIP.MKNT OF A NEW BUFFALO GRAIN ELEVATOR. {sEB PAGE 67.)

obtained simultaneously, and by this means the shifting of phase of current over electromotive force
could be readily seen. It was also observed that
if a sine wave was used, there was no change of
cell
wave fonn, merely the change in phase.
consisting of two aluminum plates in a solution of

A

AliKsSGi, gave the best

results.

Measurements of capacity have been,

for the

most

with currents of less than one ampere, and it
seemed advisable to make determinations with large
currents.
To do this a 4,000-watt transformer was
used, the ratio of transformation being no to 1.5.

part,

I.
Abstract of paper read before the physics section of the
for the Advancement of Science at Pittsburg, Pa., June 28 to July 3. 1902.
The authors are members of
the engineering faculty at the University of Wisccnsin.

American Association

breakdown

Switchboards and Transformers.

(see page 67

cell

this

the

equipment of the most modern type. All the lighting
is done by electricity and all the power, excepting
that used for operating the hydraulic elevators, is
supplied by electric motors. The Chicago Edison
Company provides the current, which is brought
into the building through three independent services,

determine the volts, amperes and watts in the secondary. From these the angle of lead could be calInstruments for
culated, and, hence, the capacity.

(Steel and Concrete).

1902

2,

Equipment of Chicago Tribune Building.

Electrical

In this way the pressure across the electrolytic cell
could be kept below the maximum value of the
polarization and' a large current available.
The electrolytic cell consisted of two sheets of
platinum, to which heavy copper leads were attached.
These were immersed in sulphuric-acid solution of the desired concentration and were separated usually by only a few sheets of paper. Some
50 amperes were thus obtained without any evolu-

MOrOR EQUIPMENT OF
dift'erence

August

resistance in series.
For the large values of the
current strength studied exclusively in this case, the
angle of lead is about 45°, and the angle seems to
be constant ( i. e., independent of variations in current strength, concentration, area of electrodes, distance between electrodes, etc.).
If Warburg's theory may be extended to cover
the case of great current strengths, this would mean
that the products of electrolysis diffuse with great
rapidity away from the electrodes.
Since in this
case the angle of lead is constant and equal to
about 45°, just as much energy is wasted as heat
in the cell as is transmitted by condenser-like action,
'his explains why electrolytic condensers are so
inefficient as "phase splitters," especially if used, as
is most likely to be the case, in a practical test, on
electromotive forces greater than
the
maximum
polarization of the cell used.

30-liursepower Motor Driving Belt Conveyor.

dcred the company's operations up to July 28th. when
an agreement was reached under which the boys
returned to work. An eight-hour day and pay at
the rate of one dollar a day was asked.
The messengers were averaging 11 hours' work a day, and
were being paid 1% cents a message for all messages
delivered.
they will receive 75 cents a day
and work 10 hours. The boys of the Postal Telegraph Company walked out during the Illinois company's strike, but were met and satisfied by the
company, and were out but one day. Considerable
inconvenience was caused by the strike. The company delivered its messages under the greatest difficulties.
The Weather Bureau was unable to get
its information awaiting delivery
at the telegraph
company's oflice, and was compelled to resort to
sheer prophecy. All the boys have returned to work
and no more trouble is anticipated.

Now

August
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The Cost
By M.

J.

of Power.

diagram

ElCHHORN.

load factors.

Part

I.

a

and load factor.
1 have been studying this problem for some time
and have become more and more convinced that the

puwer

efticient

central

storage-

as this

The explana-
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If,
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12

11

only necessary to draw a straight line connect-

consumption of engine
14.5 pounds per indicated
horsepower-hour, cost of coal
$1.50 per long ton,
evaporation
9.5 pounds of water per pound of

his

affect

to

>C
—

dicated by the dotted lines on the diagram.
instance, the following
data
are given

how

glance

considering that the present
load factor of the .special station studied is equal to 0.4.
Further, in many of the small
stations labor may play a far
more important role, and then
the formulas would have to be

20:

HOUSE FXPEMSE

it

impossible to

O- OUTPUT OF STftTION IN Mfl~L/0N5 OF K/L0W/iTT-M0OR5

20

are

at a

X

ing two of the variables and, as it were, deflect it
at the point where it meets the middle scale, as in-

In a problem as complicated

their exhaust steam, and further, that the
heating season at best is only three or four months
in the year, this explanation becomes untenable. The
only other possible explanations are that the central-station rates are so high as to permit the isolated
plants a margin for existence or that the latter
have been established under some local conditions

POyVE/f

It is

hand the exact data

at

can see

=

0.0^9^44
0.746 e E
e K
This formida is rapidly solved for all values of
the variables, which are apt to occur in large modern central stations, by using the diagram (Fig. 2).

2240

case

special

utilize

10

X

soning can be applied to any

nearest at hand is that these small stations
utilize the e.xhaust steam for heating purposes, and
so are enabled to survive, but when, on closer examination, it is found that perhaps a majority do not

T- TOTAL

C

~""y~ of one pound of

are supplied whereby the rea-

tion

lO'ooo'ooo

—

coal in cents, gives the complete formula
100 S C
_

that an abstract proposi-

realize

I

better

far

is

it

is

stations.

100

plying this with the cost, or

order to carry any weight, must be accompanied by the concrete example, but, as the exact data in
nearly all cases are confidential,

A

and highly

number

tion, in

the continual
existence -of small and inefficient isolated plants in
direct competition with the most modern, large
illustrating this theory

advanced

particular case.

In the following I shall endeavor to present some
wellarguments and investigations in this line.
fact

arguments

the

battery sub-stations.

known

one pound of coal

of water, then
'

street-railway loads.

who has
own station

regarding his

and that the principal advantage obtained
liy consolidating smaller and inefficient stations into
i>ne large station is the opportunity of improving the
load factor by various nrethods which then become
of

of

manager

station

final cost,

for instance, as the use

E pounds

evaporates

arranging the following graphical tables 1
have endeavored as much as possible to make them
applicable to widely varying conditions, so that any

me that the capacity of the station and
the etficiency of the machinery in existing stations
are of minor importance in their influence on the

such,

if

S
the
r. is
0.740 eh,
of pounds of coal per kilowatt-hour. Multi-

instance, in

In

appears to

feasible,

Now,

tion per k-ilowatt-hour.

obtained

be

For

instance,

for

element or factor determining the cost of
It
really the load factor of the station.

is

cannot

,

of constructing some kind of a formula that shall
give the cost as a function of the station capacity

principal

69

from the individual
combining three different load diagrams, the load factor of which is
equal to 0.3, the resultant diagram, in which the
ordinates corresponding to the same time of the
day are added together, may have a load factor
varying between 0.3 and 0.9. depending on what time
of the day the maximum occurs in each of the
diagrams. This shows that only very insignificant
improvement in the load factor can be expected from
combination of loads of the same character, such as,

recent issue a technical journal, discussing the cost of power, deplores the fact that
so few data are published regarding the actual cost
in modern central stations, and presents the problem
In
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2.

THE COST OF POWER.
of exceptionally favorable load factor, which
explanation I regard as the more probable.

latter

Before discussing these matters farther, it will
be necessary to give a somewhat closer definition
of the word "load factor," as it has been used in
the technical press in various senses.
Considering, for instance, a hypothetical daily-load
diagram of a station, arranged as usual, with time
as abscissa and output in kilowatts as ordinate, I
The load facwould give the following definition
tor of a load diagram is the relation between the
actual area enclosed between load curve and base
:

line,

and the area corresponding to the load at the
maximum economy, multiplied by the length

point of

of the diagram.

If this

definition

accepted, it is
can be attained

is

seen that a load factor =1,
without running throughout the 24 hours if the machinery is run at a capacity above the point of maximum economy during part of the day. I would further give the following definition The load factor of
a station is the quotient obtained when the annual
output in kilowatt-hours is the divisor, and the dividend is the total possible output if the plant had been
running every day throughout the 24 hours at a capacity corresponding to the point of maximum economy. Used in the former meaning, "load factor"
indicates the character of a certain load, and in the
easily

:

of
loads
the result of combining several
By distinguishing carefully bedifferent character.
tween these two different meanings of the word. I
think it will be possible to avoid confusion.
evident that in combining loads of a
It
is
latter

different character, the load

factor of the

combined

method

pointed out will apply to any case.
In order to facilitate rapid comparison of costs, I
have constructed the graphical table (Fig. i). which
shows at a glance the relation between total output,

expense and cost per kilowatt-hour. As indicated in the figure, it is used by passing a straight
line across the diagram and reading the corresponding values at the points of intersection, according
total

D'Ocagne system of numbered points. The
dotted line across the diagram shows the solution of
a particular example, where the output is 21,700,000
kilowatt-hours per year and the total power-house
expense equal to $114,000. The power-house expense
to

the

per unit

is

then found to be

0.52.5

cent per kilowatt-

hour.
Fig.

2

shows

similar

a

in

manner the

relation

between the cost of coal per kilowatt-hour and the
various factors which influence the same, based, of
course, on a load factor
I, thus showing the atThe formula represented by this
tainable minimum.
abacus is derived as follows
Let S
Steam consumption of engine in pounds
per indicated horsepower-hour.

^

=

C

=: Cost of coal

in

dollars per ton

of

2.240

pounds.

E

= Number

= Combined
erator,

of coal,

efficiency

assumed

to

of engine and genbe 0,97

X

0.85

=

0.8245.

X

=: Cost of coal

in cents per kilowatt-hour.

.S

Evidently,

0.746

e

erator

station,

is

equal

to

the steam

consump-

if

load factor could be

the

made

equal

to

unity.

The
may be

cost of coal

is

the principal clenienl of what

considered as the power-house expense proper,
or the direct expenditure on account of running
the power house, as distinguished from the total
cost of production, which also includes interest on
investment, depreciation, taxes and insurance.
In
a well-designed plant the coal consumption per kilowatt-hour decreases only slightly when the load
increases, and consequently the importance of the
item of coal increases with the load on the station.
The price of coal will naturally always be the dominating influence in the final cost, and

more and more important

it

will

become

as better load factors are

obtained.

The two
swered

in

questions which are to be anconnection can be formulated as

principal
this

follows:
1.

of pounds of water evaporated

per pound
e

and the combined efliciency of engine and genis assumed to be ^^ 82.45 per cent., then the
cost of, coal in cents per kilowatt-hour is found to
be o.r66. This exceedingly low value could certainly be obtained without difiiculty in any modern
coal,

A

factor

station being given

and

total

known, how

will

load

varies,

factor

where the output or load

cost or cost per kilowatt-hour are

when
when it

these costs be affected

and

particularly

the
ap-

proaches the value of unity?
2. If the load factor can be increased, by increasing the load and consolidating loads of different
character or ' from outlying districts, how much
money can be economically expended in order to

WESTERN ELECTRICIAN
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the expected increase in the load factor?
Will it pay to abandon all present stations and put
np a new one for the total output?
The latter question is, indeed, of momentous importance at the present time, and, to judge from
the tendency of the times in the matter of consolidations, one might be tempted to answer offhand that
an unlimited amount of money may be expended, if
obtain

this object

can be attained.

In order to arrive at a mathematical solution of
the second problem, however, it will be necessary
to solve the first problem, and here a difficulty is

encountered; it is to find what part of the total
expense is affected by a variation in the load factor.
In the absence of experimental data, it will be
necessary to mal<e several assumptions, more or less
justified, and in the final result it will be necessary

make considerable allowance for local conditions.
The basis for the assumptions which I will have to
make is founded on the actual conditions in several
to
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Remarkable Lightning

T

:
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Repairs

0.46

—
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T

-f-

o 4

l)y

L,

factor

load

variable

X, correspond-

becomes

0.46T (i

2.602L).

-(-

.

In using this formula

it

must be kept

mind

in

that the total power-house expense, T, corresponds
to an actual present load factor of 0.4, and that

otherwise the corresponding value must be substituted in the formula; and, further, that the cost at
no load, or 49 per cent, of T, must be considered
as the expense necessary to keep the station in readiness to take the maximum load at any moment, with
every furnace in condition and every man at his
An approach to such a condition can be obpost.
served in many street-railway plants just before the
closing of offices and stores downtown, when the
load curve begins to climb up the \peak.
Fig. 3 will serve to illustrate the meaning of the
algebraical formulas. The ordinates represent the
total cost of power as compared with the total
power-house expense when load factor equals 0.4,
and the abscissas the various load factors. The
fixed charges are assumed to be 84.7 per cent, of T.
From this diagram it can be seen that if the total cost
for load factor 0.4, is 1.847T, it will be
2.117T
for a load factor =0.6
or
2.387 T for a load
factor
This will, hold good
0.8, and so forth.
only for one and the same station if the load factor
increases without additional investment.
Otherwise
the fixed charges will, of course, not remain constant.
As the coal consumption in a well-designed

=

=

;

^

plant increases almost proportionally to the output,
the item "coal" becomes the most important with

an increasing load factor.

\To

be

Advantages

of Association for Small
Electric-light Companies.

The National Electric Light Association is making
in recruiting its membership from
the central-station companies in the smaller cities.
In its propaganda it uses a letter addressed to it
by Charles E. Scott of the Bristol (.Pa.) Electric
Light and Power Company. Among other things,
Mr. Scott says
'T think the association is really
of more use to such a plant as ours than to the big
fellows.
The rubbing together the comparing of
notes
the broader, better views obtained all tend
to the improvement of the small company, and make
life easier for tlie official who is fortunate enough
to meet men who know vastly more than he does,
and who in my experience are as ready to impart
information as to ask for it.
get along by declaring an eight per cent, dividend and laying by
about two per cent, per annum besides but if we
famous progress

:

;

—

;

—
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Flash'.'

On April 23d a thunderstorm occurred in the
neighljorhood of Blea Moor, a desolate point [in the
North of England] on the Settle and Carlisle line.
At this point a number of guttapercha insulated
telegraph wires, together with a "quad" paper leadboxing
sheathed cable, traverse some wooden
mounted on short wooden (creosoted) pillars about
This boxing is six feet
12 inches above the ballast.
from the nearest railway metal and nearly 11 feet
distant from a guide post which marks the route of
Near to the boxing is a signal wire
a footpath.
a wire employed mechanically to operate a distant
signal.

This wire runs nearly parallel with the box-

ing and at a distance varying from 7% to 4% inches.
It would appear that the lightning struck the guide

post indicated in the accompanying plan, and which,
it is worthy of notice, is the nearest to the boxing
foot from the
several guide posts. About a
ground line of this post is a hard knot which passes
clean through the post, and is about an inch in diameter. The post would appear to have been struck
on the top and shivered into fragments one portion
being hurled some 40 or 50 yards in the direction
of the boxing, and another portion a similar dis-

of

—

tance in the opposite direction. The destruction of
the guide post did not pass beyond the position of
the knot in the post. Apparently, the discharge then
passed to the ground, the surface of which for a
distance of 10 feet is scored, showing the route it
followed to reach the nearest support of the boxing.
This support it traversed, rending it, and entering
the l»xing by the nail which fastened it to the supThe
port, displacing the boxing from its bearing.
sides and top of the boxing were split open for a
distance of 33 feet as though by internal force. At
the extremity of the 33 feet, tlie point at which the
distance between the boxing and the signal wire is
least
viz., 4% inches
it would appear that the discharge left the boxing and passed into the signal
wire, which shows signs of fusion at that point.
Tlie signal wire, hence in its course, passes under
railway metals, with which it is in metallic contact,
affording a fairly good earth.
A careful examination of the guttapercha insulated wires and of the lead-slieathed quad cable, as
well as the felt placed over the wires to protect them
from excessive heat from the sun, displays the following conditions: The felt was blackened for about
14 inches at either end of the route of the discharge.
The lead-sheathed cable showed plainly the course
of the current, althought careful examination did not
indicate that it had been pierced at any one point,
nor have the wires which are enclosed in the lead
sheath in any way suffered in insulation or otherwise.
The impression which the lead sheatli offers
is that of a hot soldering iron having been applied
to it for a distance of about 1V2 inches at the end
nearest to the post which first received the charge.
Only one of the guttapercha wires presented the
appearance of damage a piece of the tape and

—

continued.^
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By W. Langdon.

these together, the expression for the total

a

to

Water

;

power-house expense, designated
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^

0.4
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THE COST OF POWER.

of the larger central stations in Chicago, with which
I

am somewhat

familiar.

be necessary to state here tliat the only
costs considered in the present article are costs of
production of electric power at the switchboard.
The costs of distribution are perhaps greater, but
are also more dependent on local conditions, distance of transmission, etc. In considering the
former, ft is customary to subdivide them into operating expenses and fixed charges. The operating
expenses are best considered under the following
subdivisions, for which the relative proportions are
given for an actual station with a load factor of
about 0.4.
It

will

Labor

17 per cent.
68 per cent.
4 per cent.
2 per cent.
9 per cent.

Coal

Water
Oil
Repairs, supplies, etc

Total
If

100 per cent.

now T

the

total

power-house ex-

that

is

that

is

.,

A

REMARKABLE LIGHTNING FLASH.

had remained shut up in our shell at Bristol, I
doubt if we could have made half of it."
During two weeks in July new company members
Corsicana,
were enrolled from Adrian, Mich.
Corunna, Mich.
Fond Du Lac, Wis.
Texas
Franklin, Pa.
Joplin, Mo.
Kokomo, Ind. Madisonville, Ky.
Oconto, Wis.
Ottumwa, Iowa
Provo, Utah, and Southbridge, Mass.

independent of the load factor and another
directly proportional to the same, and there

of course, room for considerable difference of
opinion in carrying out such a division. The item
of labor is almost independent of the load factor;

;

;

;

;

;

;

;

is,

is, on the other hand, nearly prosame. The item of water may be
considered directly proportional to the load, whereas
tlie items of oil and of repairs, etc., are practically
constant under varying loads. Expressing these relations in algebraical formulas:
Labor
0.15T-I-

the item of coal
portional

to the

=

tracks of the Suburban Railroad Company
located in the city of Chicago, on Fortieth Avenue,
were recently torn up by the citizens as a result of
legal proceedings which disfranchised the cqmpany.
The franchise was revoked on account of insufficient
service.
It is said that only one car liad been run
over, the company's tracks in the city for some time
past, and the court held that such service was insufficient to retain the company's right-of-way.

The

/Path of Liehtninfi

Post for
Signal Wire

Post for
Signal Wire

;

L

the variable load factor, each item may
somewhat arbitrarily, divided into a portion

pense and
be,

designates

Post SVJpporting Boxing
in Path of Discharge.

— DIAGRAM

OF PATH.

percha appeared to be gouged out, but the conductor
was not observable, nor has this wire failed in insulation.

All the wires traversing the boxing in question
were connected with plate lightning protectors insulated by mica at each end of the covered work.
Five of the lightning protectors were put to earth
three of these were wires enclosed in the lead-cov-

ered sheathing of the cable. The lightning protectors
were badly blistered globules of metal between the
It is probable
plates being almost the size of a pea.
that the damage to the lightning protectors was due
to discharges passing along the open wires, and
has no connection with the case related above in
which it is clear that the lightning discharge entered
the boxing at one point and left it at another near by,
which afforded a connection with "earth."

—

I.
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Pike's

Peak Power Company's Transmission System.

1902

A

hydro-electric power developmeiit and transmission enterprise of more than ordinary interest
is being carried out in the vicinity of Cripple Creek.
Colo., by the Pike's Peak Power Company.. This
corporation, which is controlled by the Woods Investment Company of Colorado Springs and Victor.
Colo., owns land on 12 miles of Beaver Creek and
its two tributaries. West and East Beaver Creeks,
These streams are
in Teller and Fremont Counties.
noted for excessive difference in elevation in short
distances, and produce sufficient water to make of
them valuable waterpower properties.
One of the power stations planned by the company
is located on West Beaver, in Fremont County, 2V2
miles np the stream from the junction of East and
West Beaver, -and is kmown as Station A. The
dam and reservoir are sl-2 miles east of Victor.
Here is located what is said to be the largest steelfaced, granite backfilled dam on record to date.
The structure is 405 feet in length along the cap,
220 feet in length of base, 14S feet in cross-section
To
at base and 20 feet in cross-section at cap.
obtain the amount of rock and material necessary
to construct this dam. the top of Vesuvius Bntte
was blown off by an immense dynamite explosion in

Oeccmber. 1S09. An illustrated description of this
interesting operation, by means of which 110,000 cubic
vards of rock was obtained, was given in the Western
of February 24, 1900. The reservoir
Electrician
formed above the dam has a surface area of 130
acres and holds 102.000.000 cubic feet of w^ater.

Water is taken from this dam through a wood
stave pipe. 23.200 feet long and 30 inches in inside
diameter. The pipe is constructed of i%-inch redwood stave, banded with one-half-inch steel bands
and cast-iron lugs. The pipe line extends over
fearfully rough countn,'. about half of the grade
being through original granite formation
many
;

Fig.

Wood

I.

of brick, with a corrugated^stee'I arch roof, covered
with concrete, tar and gravel it has a concrete floor
and is absolutely fireproof. It is provided with a
10-ton traveling crane.
The hydraulic apparatus was manufactured b)^ the
Pelton Water Wheel Company of San Francisco.
Each unit consists of two steel disk wheels 66 inches
in diameter keyed to the same shaft and working in
the same wheel house.
The connection of the
waterwhecl and generator shafts is effected by the
hub of a 7.000-potmd steel cast balance wheel, banded
with a rolled-steel tire band four inches in ahickness.
The wheel is seven feet in diameter. The nozzles
used to develop the required power under the 1,160
feet of effective head obtained at the station require
to have a diameter of only one iitch to furnish
236 horsepower, including losses. Deflecting nozzles
are used and the regulation is of the Armstrong
;

type.

The electrical generators now in operation at
Station A are four 400-kilowatt General Electric
machines, with rotating fields. They deliver a threephase, 30-cycle current at 600 volts on 450 revolutions
Two four-pole, 30-kilo\vatt exciters fura minute.
nish current at 70 volts, each giving sufficient exciting current for all four generators when working
at full load.
The waterwheels ha\"e an efficiency of
S3 jier cent, and the generators of 94 per cent
The switchboard apparatus is especially liberal
design, and comprises one exciter panel, four
generator panels, two distributing panels, two hightension panels and one paralleling or synchronizing
panel.
The panels are made of Vermont marble

on Ic'ss than 100
one compound curve of 35

and have a

the line

is

shown

in Fig.

i.

A

Tlie

wood

through the Skaguay tunnel, which

is

pipe passes

1,535 feet in

located 21,000 feet frorn the dam.
From a point 200 feet below the Skaguay tunnel.
where the static pressure reaches 220 feet, the line
consists of steel pipe 29 inches in diameter in various thicknesses of plates, ranging from one-fourth
to three-fourths inch, as required to meet the inThe
ternal pressure with an ample factor of safety.
total length of steel pipe, including the receiver, is
2,goo feet, and it is on an incline averaging 38 per
cent It passes over grades constructed through a
tougher granite formation in respect to roughness
than ever was encountered in railroad construction
At one point it passes through an inin Colorado.
clined tunnel .335 feet in length, just above which
is a bridge 70 feet in height, both being on 40 per
cent, gradient, and at various points there are extremely deep open cuts. From the south end of
the Skaguay tunnel the pipe line is entrenched in
the grade on which is constructed a three-foot railway leading from the Skaguay tunnel to the power
house, its grade being 1.163 feet vertical in 3,100 feet
horizontal. This road is the only means of access
The cars are operated by a
to the power house.
double-hoisting engine.
The upper terminus of the railroad lies tmder
a vertical ledge 70 feet in height, and all inachinery.
apparatus and materials of all kinds, were lowered
by boom and derrick, taking loads from the wagons
at the upper landing and lowering them 70 feet over
the ledge to the cars. The loaded cars were-lowered
by means of the friction brake on a hoist, which was
equipped with a three-fourths-inch steel cable: 1,400
tons of building materials passed down this peculiar
length,

lailroad.

The power house

is

38 by 98 feet

full

complement of indicating and

in size,

with two

side wings of 16 by 48 feet each, and is located
(Fig. 2) on the summit of a granite projection .surfaced off true to grade. The building is constructed

re-

cording instruments, switches and regulating apparatus.
The transformers are six 250-kilowatt. airblast of the General Electric make, having 600 volts
on the primaries and 12,600 on the secondaries.
Since the early operation of this station, it was
found necessary to install some thorough system for
combined arc and incandescent lighting, which has

Stave Pipe Line.

feet radius, and there is
typical view of
feet.

Peak Power Company, describes the present equipment of the company in a recent issue of the Engineering Record.

Fig.

POWER COMPANY

built

directly on the revolving-field
also directly connected

These machines are
shaft.
to impulse-type waterwheels.

A

The line transmission from Station
to the center of distribution at the Gold 'Coin Mine at Victor
includes a distance of eight miles by pole line. The
circuits consist of three No. 4 B, & S. power wires,
and the lighting circuits of three No. 6 B. & S.
wires, which are ample to deliver 1.600 kilowatts
at less than a five per cent, energy loss
These lines
are transposed at intervals of one-half mile along
the line. The poles also carry for telephone purposes two No. 10 galvanized-iron weatherproof wires,
transposed each 120 feet. Porcelain insulators, sVj
inches in diameter are used. The line voltage is
12.600, both on 30 and 6o-cycle lines.
The sub-station adjoins the Gold Coin ore house
in Victor and contains nine SO-kilowatt oil transformers, changing the current to 115 and 460 volts
secondary for lighting and power disttribution. A
set of three 50-kilowatt oil transformers with 350volt secondaries, operates a 120-kilowatt rotary converter, furnishing current for a locomotive in the
United Mines transportation tunnel for ore hauling,
and also for Bull Hill tunnel haulage. High-pressure
distributing lines leave the snb-Mation in various
directions and are carried tr) different mines in the
vicinity for power and lights and to the towns of

Cameron,

Gillett. Goldfield,
for lighting purposes.

says

it

is

the purpose of the

independent line to the diistributing stations in Vicincluding the connections through Station A,
thus permitting the use of the entire energy of both
stations to work in parallel over either station's
lines or to work each station independently, as desired.
It is also proposed that transmission lines
will be extended from these .stations to other localities within reach.
Thus, with two complete pipe
lines, pole lines and gcnerating-station systems, the
most unquestioned reliability may be counted upon.
It is also the intention of the company to install a
third station on the combined Beaver streams at
a point near the mouth of the canyon and approximately two miles below Station F., to be known as
Station C. Here the differeirce in elevation is but
373 feet, but as the volume of water will probably
reach 50 second feet, this would develop 2,100 horsetor,

less losses.
The company owns also an
excellent reservoir site on East Beaver at 1,700 feet
elevation above Station B and but 2% miles distant,
which reservoir may be developed to excellent advantage in the near future.

power,

In

Memory

of

John W. Mackay.

Memorial resolutions having for their subject the
death of lohn W. Mackay were adopted by the
Commercial Cable Company, the Postal Telegraphca.ble Company and the Pacific Commercial Cable
Company, of all of which the deceased was president.
Those of the Commercial Cable Company,
adopted July 25th, read as follows:
It is our sad duty to record in tlie minutes of tliis board
of directors the death of our beloved president, John W.
aiacltay, wbicli occurred at his home in London, on Sun-

2.

Power House aDd Surroundiogs.

TRANSMISSION SYSTEM.

S

been fully accomplished by the introducton of two
200-kilowatt, compensated, three-phase generators,
60 cycles, with their full equipment. These generators
have 12 poles and operate at 600 revolutions a minute.
Each generator contains its own independent
i2-pole exciter,

He

company to construct an independent transmission
line from Station B to Station A and possibly an

m

PIKB S PEAK
cur\'es are

71

Anaconda and Elklon

It is planned to construct a second station, known
as Station B. at a point 200 feet above the forks of
the East and West Beaver Creeks. The hydraulic
pressure at this station will be 1,257 feet, or 544
pounds per square inch, and a total of 5,500 horsepower will be capable of development. R. M. Jones,
engineer and general superintendent of the Pike's

d.ty. .Tuly 20,
1902, after an illness of five days.
In
making this record this board desires to record also its
high appreciation of the surpassing merit of ilr. Mackay
as a man, a citizen and a friend, as well as iu his capacity
as chief ofBcer of this company.
We recognize tliat the
existence of this company is due to his foresight, his
courage, his ability and his generosity.
We believe that
no other man would or could have created a telegriiph
system of such wide estent and such merit, under the
great oceans and throughout our vase coutinent, in the
midst of such difficulties and discouragements as have
surrounded these enterprises almost from their inception.
We feel the loss of his command, his counsel and his
friendly and encouraging presence as a personal affliction
to each one of us, and we know that this feeling exists
among all officers and employes throughout the service.
Resolved, That this expression of our appreciation,
admiration and affection for our honored president be
transmitted to bis family, with the assurance of our
highest esteem and tenderest sympathy.

Clarence IT. Mackay, son of John W. Mackay,
a passenger on board the ocean liner Campania
en route to England at the time of his father's
death and received the news in mid- Atlantic by
means of a wireless message sent frotn the westbound steamer Saxonia, which the Campania passed

was

at

sea.

A

memorial service for the late John ^y. Mackay
was held July 29th at St. Mary's Church. Cadogan
Mr. Mackay's body will not be
Place. London.
taken to America until late in September, as Mrs.
Mackay's health will not permit of an earlier departure.

George G. Ward, the vice-president and general
manager of the Comiuercial Cable Company, was
asked in London what effect the death of John W.
Mackay would have on the business of the company. He answered:
"I do not know who will
succeed Mr. Mackay as president. That is entirely in
of
the hands
the board of directors.
'You can say,
however, that there will lie 110 change of policy. The
progress of the company, and particularly Mr. Mackay's plans, will be faithfully carried out.
The contracts for the Pacific cable have been let and the
enterprise will proceed precisely as though Mr.
Mackay's death had not occurred."

'
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CONVENTIONS AND EXPOSITIONS.

and reducing prices in foreign
while, on the other hand, the
home demand in the United States for iron and steel
manufactures has been larger than ever before, and
in many cases beyond the capacity of our manufacporarily

American Electrotherapeutic Association, Hotel Kaatersltill,
Catskill Mountains, N. y., September 2d, 3d and 4th.
New York State Street Railway Association, Caldwell, N. Y.,
September 9th and loth.
Association of Edison IlluminatinR Companies, Mount Washington Hotel, White Mountains. N. H., September 9th to nth.
Old Time Telegraphers and Historical and United States Military Telegraph Corps Association, Salt Lake City,- Utah, Sei
tember roth, nth and 12th.
American Electrochemical Society, Niagara Falls, N. Y., Sertember 15th, T6th and r^tb.
Indiana Electrical Association, Indianapolis, September t7th
and iSth.

1902

2,

unsettling

countries

generally,

So

turers to supply."

far as the electrical trade

concerned, the contrasted stale of affairs in

is

Germany

-

TELEPHONE MAIN

1746.

Eastern Office, 193 Times BuildSng,

New

York.

Trade Supplied by Western News Co.
OOPYRIQ-HT.— Not only the tttle but the erdire contents of

each number of the Western Electbiclan are copyrighted
This paper Is entered at the Chicago postofBce as mail matter
of the second class.
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relating to electricity or any of its
practical ii]i]tlicati<>ns is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news itoms. local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.
ADVERTISING.— Tbe Weatrrn Electrician—the only
general electrical paper published in the West— thoroughly
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Electrical merchants and manufacturers
United States.
desiring western trade will appreciate the iinequaled value
of this journal as an advertising medium in its special field.
Advertising rates are moderate, and will be furnished on
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International Association of Municipal
mond. Va., October 7th, 8th and 9th.
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Editorial

Water power

We

begin

in

this

issne

an article on

important subject, "The Cost of Power."

tliat

very

It is writ-

Mr. M. J. Eichhorn of Chicago and will he
concluded next week. Mr. Eichhorn has given careful study to this vital problem, and his mathematical
exposition of it is interesting and instructive. The
author's views do not in all cases agree with those
of many central-station managers, particularly in relation to methods of charging, but we are sure that
an attentive perusal of his contribution will be of
ten by

\'alue to all interested in

Possibilities in Arizona

Parr's "Electrical Engineering Testine"

of

issue

week, as given on aiiothcr page
the

Western

shows
monopoly of

Electrician,

that the western Independents have no

into the telephone business of late years.

of telephone subscribers in 1886, l>efore the opposition

movement was dreamed

of?), and it appears
time being, one group of the Independ-

is

quite independent of the other faction.

The
toll-

and there is little doubt that the diffisoon be smoothed out and that the newYork State Independent Telephone As-

line patronage,

culties will
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considered to be well
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used to a rather

Now that the government's fiscal year is ended
(June 30th). the decrease in exports from and the
increase of imports into the United States for that
period are strikingly apparent. In round figures, the
drop in the one and gain in the other are $105,000,000

7g

respectively.
The decrease in excaused largely by the failure of the corn

and $79,000,000,
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importations.

total

are the largest in the history of our commerce.

Marconi's
raphy

title

Hertz,

Slaby,

Solari

credit

for

space teleg-

in

Lodge,

Branly,

When

Preece,

and the others are given
work, incidental and

in

attaining the

possible

otherwise,

the

result,

Popoff,

all

their

assisted

that

premier honors

to

not disturbed by recent revelations.

is

fact

still

Marconi brought space telegraphy to
pass.
Marconi may not even be a great inventor,
although the point is not conceded he is certainly
not a great physicist, like Maxwell or Hertz
but
he did realize a great possibility and he does possess
the ability and other qualities, including a dogged
perseverance amid disheartening delays and setbacks,
that has enabled him to hammer away at the germ
of a great invention until he was able to show the
world a practical accomplishment. Did any one anticipate Marconi in doing that?
No: Marconi set
the pace, and he has had a host of imitators.
Of
remains

that

;

course,

ports

is

space telegraphy,

as

it

exists

to-day,

a

is

development, just as the ordinary electric telegraph

and the telephone were developments.
are greatly mistaken the

that

closely

of

linked

name

But unless

of Marconi will

with the later telegraphy as
earlier one, and probably

Morse with the

more intimately than

that of Bell with the telephone.

will be noted that
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European systeins one or two batteries
suffice for a whole train; in others each car is supplied with its own battery, and is independent of
Five, six, eight, to and 12-c.andlepower
a train line.
lamps are used, operated on circuits of varying voltages.
In Switzerland as low as 17 volts is used,
which, as may be imagined, makes the construction
In general, as one
of the lamps somewhat difficult.
gathers from a recent paper on the subject read
before the Societe Internationale des Electriciens by

some of

adapted to train
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Traction Systems Inspected by Chicago Alder-

value, or 46 per
This is not only
the largest importation of manufacturers' materials
ever known, but such materials form a larger percentage than ever before of the grand total of im-
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to

of

cent,

;

which has been injected
Independence is in the very air in Rochester (for was it not
in the Flower City that occurred the famous "strike"
the irrepressible enthusiasin
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of
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Electric

account of the rival telephone contentions

Rochester

looks askance grew out of the possibilities of

Book Table

New York

'I'he
in
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ufacturers' materials imported during the year will

Maxwell,

the subject.
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Boise-Payette Power Plant
Marconi and Solari

a

amount

70

71

of

for inanufactures and therefore indicative of
healthy growth in the country's commerce. Man-

rials

American Street Railway Association, Light Guard Armory,
Detroit Mich., October 8th, gth and loth.

that, for the

Com-

Small Electric-light

A Remarkable Lightning
Pike's

68

So far as the increased imports are concerned, Mr.
Austin points out that they are mostly raw mate-

Blectricians, Rich-

application.
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and the United States is correctly stated, although
exports have sulifcred less than those of
any other class of machinery.
electrical

'

Drainage-canal power

possibilities

have interested private

appear

at last

and this fact has
spurred the authorities to action. These authorities
constitute the Sanitary District of Chicago, which
is the
official name of the incorporate body that,
to

representing
built

the

the

people

canal and

now

capital,

of

the

territory

controls

its

benefited,

operation.

It

has been suggested that the power be developed and
electrically transmitted to Chicago to be utilized in

pumping stations and for electric
There are legal difficulties that prevent the city of Chicago from raising the money to
do the work, and the Sanitary District, also, is either
unwilling or unable to deliver the power in Chicago.
In this situation a group of private capitalists took
steps, by buying land and in other ways, to utilize
the power due to the Drainage Canal, but at a site
on the Desplaines River, beyond the District's jurisdiction.
Taking alarm, the District commissioners
began the erection of a dam in the deepened channel
of the Desplaines River that would greatly haiuper
the utilization of the power at the more distant site
of the private individuals and at the same time
render it possible to erect a generating plant at some
future time. This' brought the private capitalists
into court, where they secured an order restraining
the District from prosecuting work on the dam until
the question could be argued on its merits.
This
the waterworks

street lighting.

the present aspect of a complicated situation.

The

crop of 1901, but there was also a decrease of about

is

manufactures of iron and steel, and
this is of more immediate interest to electrical men,
especially as electrical machinery is included under
this general head.
In considering this itein, Mr.
O. P. Austin, the chief of the Bureau of Statistics
of the Treasury Department, has a ready explanation for the falling off.
"This reduction is due in

Sanitary District does not appear in a very favorable

$20,ofX),ooo

in

light, for, although the value of the power rights
was repeatedly pointed out by City Electrician Ellicotf and others, it was not until private capital,

lured by the quiescence of the commissioners, under-

took the work, that the District tardily awoke to

of the depressed conditions in that country last year,

responsibilities to the public.
It is to be hoped,
however, now that the project has reached a stage
where something has been actually done, that this
iiuportant engineering improvement will be carried

unload their surplus stocks of iron and steel
manufactures at greatly reduced prices, thus tem-

tention.

part,

it

is

believed," he says, "to the fact that Ger-

man manufacturers found
to

it

necessary,

by reason

its

out by one or the other of the parties to the con-
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Waterpower

Marconi and

Possibilities in Arizona.

Arizona has several iinportaiU waterpower projTliis may
ccls under consideration or construetion.
seem strange, owing to tlie fact tliat it is tlie dryest
Tlie droughty constate or territory in the Union.
southeastern portion of the territory
serves as a great barrier to the development of
water storage and devclopmeirl of waterpowcrs. In
llie Salt River Valley the towns of Phaniix. Tenipc
and Mesa are lighted with electricity, generated
hy small falls in the valley canal systems. Fifty
miles southeast of Prescott, on Fossil Creek, work
has been begun on Mrs. Tutt's project, recently
great
mentioned in the Western Electrician.
power project is in incubation, based upon the
damming of Bill Williams Fork, in extreme westof the

dition

A

ern Arizona. The new dam that is to store flood
waters from the use of the Salt River Valley is to
lie
built largely w-ith the aid of w-aterpower, and
the reservoir may supply as much as 3,000 horsefor Globe and other central Arizona mining
camps. This plant is building by C. M. Clark.
The Grand Canyon of the Colorado River in
Arizona affords a .great opportunity for the genera-

power

tion of

electricity

bj'

Below the new

waterpow-er.

Santa Fe Hotel on the canyon brink, are Indian
Garden Springs, which, in ordinary seasons, have
The water from these
a flow- of nearly 100 inches.
springs might be diverted over a cliff 3,000 feet

Canyon

Cataract

In

high.

the

flow,

usually

ap-

proximating ro.oco inches, makes three leaps of
70. 144 and 350 feet, respectively, without reference
10 several thousand feet of drop from the Indian
Colorado's channel. Many plans
have been mooted for developing the marvelous
power of the Colorado, a stream which rises as
much as lOO feet in flood time within the canyon.
Floats, equipped with great paddlewheels, have been
villages

the

to

suggested, but it is probable that the river will some
day be "harnessed" by means of tunnels that will
"pick up" the fall of the stream. One such tunnel
at a point near Bass' trail, and not over half a mile
length,

in

off

driven through block granite, would cut
river channel, averaging 12 feet of

12 miles of

to the mile.
Dr. A. J. Chandler of Mesa. Ariz., is engineering
the latest Grand Canyon power plant. He is also
the manager of the southwestern interests of Bowen
& Ferrj-, the Detroit capitalists, and has made a
success of a power-generating plant near Mesa.
fall

He has found an ideal location for power-generating
works on the Kanab (Wash.) River, not far from
union with the Colorado, about 70 miles north
It is believed that even 5,000 feet of
fall can be found in a distance of a little over a
mile.
The water supply is said to be ample and
of remarkable regularity of flow. The only question
seems to be that involving the carriage of the necits

of Williams.

heavy machinery down into the canyon and
across the river, unless it be hauled southward from
some Utah railroad point and lowered over the
essarj'

awful

cliffs.

Boise-Payette Power Plant.
Work on

the Boise (Idaho)-Payctte power plant
progressing rapidly, and it is hoped to have it
completed by October ist. The solid concrete walls
of the building where the waters of the Payette will
turn waterwheels are completed to the first story.
is

which is 34 feet wide at the bottom
water six feet in depth, is 3% miles
Five concrete conduits run under the canal at
long.
different places to carry off the storm water, which

The

canal,

and

carries

not allowed to enter the canal. The pole line.
which enters the city of Boise by way of Fourteenth
Street, is being pushed rapidly toward completion.
The line, it is claimed, will be completed the entire
di.stance to the power house, 2[ miles, with a twomile branch to Pearl, by .August 15th.
The company has secured a lot in Boise on Fouris

teenth Street, between Grove and Main, where work
be begun shortly on a brick fireproof building
-- ^y 50 feet in dimensions.
Here the step-down

W

transformers

will

be

located.

The

current

which

enters the building direct from the power plant, will
have a voltage of 20,coo. It will be reduced to
2,'000

volts.

The waterwheels are of the horizontal Leffel pattern and will be connected direct with the two generators.
The three-phase generators are of 1.500

—

kilowatts' capacity each made by the Westinghouse
company. Room for a third unit has been provided.
Aluminum is used for the transmission wires.
Each conductor is made of seven strands of the
metal. twLsted and held firm by small band.s, also
of aluminum. Joints are made by tighth pressing
sleeves of aluminum over the lapping ends of wire.
Some time ago the company purchased 25 tons of
copper wire, but this was sold recently at a neat
profit.
The three wires are placed to form an
equilateral triangle.

73

Solarl.

Thompson's attacks on the validity of the Marconi
which the professor said that an Italian
naval officer named Solari was the real inventor

patents, in

of

the

wdreless-telegraph

system.
It
continues;
Journal of the Patent Office of Julv
161I1 contains a brief notice of a very unusual character.
It announces that Guglielmo Marconi, who,
September 10, 1901, had filed a patent in his own
name for this invention, now seeks leave to amend
the application by converting it into an application
for a patent for an invention communicated to him
from abroad by the Marquis Luigi Solari of Italy."
In view of this rather unexpected development, the Western Electrician may be permitted to
reprint a passage from Marconi's recent lecture before the Royal Institution of .London.
This lecture
was given entire in the issues of this journal for
July I2th, igth and 26th last. The passage referred
to reads as follows
"The late Professor Hughes was the first, 1 believe,
to experiment with and receive signals on one of
these coherers associated with a telephone.
His experiments were carried out as early as 1879, and I
regret that this pioneer work of his is not more
generally known. Other self-restoring coherers were
proposed by Professor Tommasina, Popoft', and
others, but one which has given good results when
syntonic effects were not aimed at was (according
to official infoniiation communicated to me) designed
by the technical personnel of the Italian navy,
this
coherer, at the request of the Italian government,
1
tested during numerous experiments.
It consists
of a glass tube containing plugs of carbon or iron
with between them a globule of mercury. Lieutenant
Solari, who brought me this coherer, asked me to

"The

Oflicial

it
Ibe 'Italian Navy Coherer.' Recently, however, a technical paper gave out that a signalman
in the Italian navy was the inventor of the improved

call

coherer, and I was at once accused in certain quarters ot suppressing the alleged inventor's name.
I
therefore wrote to the Italian minister of marine.
Admiral Morin, asking him to make an authoritative
statement, to which I could refer in the course of
this address, of the views of the Italian Admiralty
on the matter. The head of the Italian navy was
good enough to reply to me by a letter, dated the
4th inst. [June 4, 1902], in which he makes the following statement, which I have translated from the
original Italian
'The coherer has been with good
reason baptized with the name of "Italian Navy
Coherer," as it must be considered fruit of the work
of various individuals in the royal navy, and not that
of one.' These non-tapped coherers have not been
found to be suflSciently reliable for regular or commercial work. They have a way of cohering permanently when subjected to the action of strong
electrical waves or atmospheric electrical disturbances, and have also an unpleasant tendency toward
suspending action in the middle of a message. The
fact that their electrical resistance is low and always
varying, when in a sensitive state, causes 'them to
be unsatisfactory for the reasons I have already
:

enumerated

when worked

in

connection

with

my

My

*

point was that, being a telewas not included in Signor Marand that it was invented
by some one whose name had until then not been
coherer.

Last week's Saturday Rci'iew of London sai's that
a .startling denouement followed Professor Silvanus

*

*

phonic invention,

it

telegraphic

coni's

patent,

given to the public.

tween Solari and
a

The storm

Castelli

is

in the teacup bethe veriest detail, and

sordid one."

To a New York World correspondent in Kiel,
Germany, Lieutenant the Marquis Solari is reported
(o have said
"The Saturday Review is not correct.
I'he Newfoundland reception of signals from Corn:

wall w^as obtained independently of the use of Solari's coherer."
The attitude of the Marconi people is that the
inventor's kindness in crediting a friend in the
Italian navy with valuable suggestions in the perfecting of his system has been seized upon by those
who do not want to see Marconi succeed and used
against him. "The stability of our patents." says
C. D. Steedman, secretary of the Marconi Company
of America, "has not been injured in the least by
this latest attack.
Competent attorneys have gone
all over the ground and have found everything all
right.
Marconi stands secure as the inventor of the
wireless system."

BOOK TABLE.
Power Transmission. A Practical TreaBy Louis Bell. Ph. D.
tise for Practical Men.
edition.
Third
1902. New York:
Electrical World

Electric

Pp. (six by 9% inches), xi., 632,
with 21 plates and 285 illustrations. Price. $3.00.

and Engineer.

first edition of this work appeared in 1897. and
development in the power-transmission
since that time has led to two revisions of the
and the addition of much new matter, although

The

rapid

the
field

hook

still remains to he added.
Many illustrations
of recent plants and apparatus have been included,
and a fifth chapter on commercial electrical measurements has been inserted. I'he last chapter, on "The
Present State of Hi.gh-voltage Transmission," is
supposed to present the latest developments in the
Special mention
art.
somewhat scanty in some
cases is made of some of the famous California
and other western hlgli-voltage transmission systems
and their apparatus, and the chapter also Includes
a short mention of the new commercial form of
Nernst lamp. The chapter on engines and boilers
might profitably have been revised wMth more care,
and the data given about gas engines are so meager
Still, disappointing
as to have little practical value.
in some respects, considering the present state of
the art, the book contains a mass of valuable information and is probably the best to be had on the
subject of which it treats.

much

—

—

By G. D. AsplParr.
1902.
London
Chapman & Hall.
LIppIncott
Company. Pp.
Philadelphia:
B.
J.
(5% by 8% Inches), 474, with 218 Illustrations

Electrical Engineering Testing.
inall

:

and 31 tables. Price, $3,50.
This book contains much

valuable information
along the lines of electrical testing. It is intended
essentially to cover the electrical-laboratory practice in the second and third years of a complete
course of instruction in electrical engineering and

considerable service to the electrical
manufacturing plants and cenWith a special regard to English
Is well carried out, .but the book will,
nevertheless, be found very convenient for reference
by American engineers. The author gives 128 tests
covering the calibration and standardization of Instruments, efficiency and other tests on lamps and
also to be of

engineer

In electrical

stations.
practice, this

system of syntonic wireless telegraphy."
In a letter to the London Times, dated July 1st
last.
Marquis (or Lieutenant) Luigi Solari said:
"I am glad to be able, by the order of my admiral
and with the express authorization of my government, to state that the coherer in question, which
was not, as alleged, the invention of Castelli, was
offered to Mr. Marconi by myself, acting upon the

tral

instructions of my minister, in consideration
deep affection and gratitude cherished by the
navy for our illustrious inventor. * *
model brought over to England by me had.
been devised in the stations under my own
diate supervision, with which stations the

machinery, tests on transformers, rotary converters
and generating sets and miscellaneous tests on dynamos and with alternating currents, etc. Several
pages are devoted to the jointing of electric-light
wires and cables, many of the different joints being
In an appendix are given the algebraical
illustrated.
solutions of the various formula met with In the
complete descriptions and illustrations of a
tests,
large amount of the a'pparatus used In the tests and
tables of constants, variables and useful numbers, as
well as of logarithms, squares and reciprocals of
numbers.

of the
Italian
*
The
in

fact,

immeabove-

mentioned naval signalman Castelli had nothing
whatever to do. * * * I think I have shown in
the clearest possible way how groundless have been
brought against Mr. Marconi,
these accusations
whose position in the matter could not have been

more considerate or more

correct."

batteries,

regulation

resistance
of
tests

measurements, efficiency and
and alternating-curreni

direct

To

this Silvanus P. Thompson made answer in
a letter to the London Times, dated July 4th.
He
said that he had never failed to appreciate the great

achievements of Marconi.

and what was

But what

'he

had

said,

was

that the great transatlantic
success of last February "was not attained by any
use whatever of the .system which Signor Marconi
had himself described as basic in his patent of
June 2. 1896, 'but by a new and totally different
true,

system invented by one whose name has not been
given to the public' It will be remembered that
Signor Marconi's patented system describes a Righi
oscillator as a sender, and. as the receiving appaparatus, a telegraph instrument, to which the ethereal
waves were relayed by an automatically tapped tube
of metal filings, sometimes called a coherer, the automatically tapped coherer being now admitted to
be a prior invention of Professor Oliver Lodge. In
the transatlantic transmission this telejraphic .system was entirely abandoned. A modified Tesla apparatus has been adopted, instead of a Righi os-

Cornwall: and at Newfoundland there
a telephonic appliance for receiving. Lieutenant Solari's letter relates solely to this telephonic
appliance, which he rather inaptly calls a mercury
cillator,

in

Canadian Connection with Pacific Cable.
The Canadian
work on its

ing

Pacific Telegraph
line

Company

from Nanaimo,

B.

C,

is

to

push-

Ban-

Creek, at which point the British Pacific cable
This will be the connecting line which
will end.
will be extended to Vancouver and will he part of
The wires
the great line from England to Australia.
field

will run parallel to the government line from Departure Bay, where the Vancouver^ Victoria cable
The
ends, for 27 miles to Parksville on. new iioles.
government telegraph poles will then he used for
the new wire from Parksville to Alberni. .'Vt .Albernl
the Canadian Pacific railroad line will continue on
to Banfield Bay.
The co.st of the line is estimated

at $12,000,

and

The

it

is

to be completed by

December

already laid from Australia
to the Fiji Islands, 2,500 miles, and the remainder
is on the way.
1st

next.

cable

is

was used

The Federal Electric Company of Erie, Pa., has
been incorporated with a capital of $20,000.
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Rules for Motormen and

Conductors.

Mr. T. A. Henderson, general superintendent of
the Chicago Union Traction Company, has issued an
elaborate set of rules and regulations for the guidance
of the conductors, motormen and gripmen of the company. The rules are issued in a neat, cloth-bound book
of 52 pages, which is provided with an index. Many
of the regulations are of general interest to all enfew of these
gaged in electric-railway operation.

A

are given below

i^—Keep Your Temper. — While

iu

the discharge

trainmen will at times meet with
trials and difliculties with dissatisfied or captious
passengers. Under these circumstances, a trainman
Be patient, polite, and
will keep his temper always.
of

duties

their

Remember that the company is the
forbeariiig.
servant of the public and that employes are the
representatives of the company before the public
that the employe best serves the company who bears
this admonition in mind always, and acts in accordance.
21
Trolley Off the Wire. Motormen are positively forbidden to allow their car to run after they
have received the bell signifying (or if they know)
As soon as they are
that the trolley is off the wire.
aware of the fact that the power is gone, the car
must be stopped at once, and not started again until
two bells have been fairly sounded by the conductor.
22 Signals. One tap of the bell to the motorman
or gripman is the signal to stop at next crossing
two quick taps to start. Two quick taps of the bell
by the inotorman or gripman is the signal for the

—

—

conductor to come to his assistance. Motormen and
gripmen must notify conductors immediately by a
tap of the bell, of each passenger who boards grip
cars or front platform.
23 Emergency Signals. Three quick taps by the
conductor is the signal to stop immediately. Three
quick taps of the bell by the gripman or motorman
signal for the conductor to set rear brake
is the
of car at once. Four quick taps by the motorman
Four quick
is a signal to pull trolley down to roof.
taps by conductor is a signal for motorman to back
up slowly. Conductors must remember that a passenger has a legal right to ring the bell for the car
to stop, and this act should not call forth a reprimand or abuse from the conductor, but it is the
conductor's duty to discourage the practice of the
passengers' ringing the bell to stop, as much as posShould a passenger by mistake pull the regsible.
ister cord, intending to pull the bell to stop, conductors must not abuse them or reprimand them for
it, but politely ask the passenger's name and address,
make a report of same and send it to the general
When
office, and the fare rung up v/ill be returned.
train consists of more than one car, signal must be

—

given first by last trail conductor before starting.
38 Backing Car. Under no circumstances must
the car be run backward in curves, switches, crossings, under viaducts, or in any special overhead work,
without first reversing the trolley. Both the motorman and conductor are held strictly responsible for
The greater number of
this manner of operation.
wrecks of the overhead work are caused by running
cars backward without reversing trolley, and in no
instance will a backward movement of car be made
without first reversing trolley, unless on straight
If the contrack, or except to avoid an accident.
ductor gives motorman signal to back, without reequally
motorman
is
held
versing his trolley, the
responsible for backing, even after receiving the
proper signals. It is his duty to remain where he is
until the conductor complies with his duty by reversing the trolley. When one controller is in use
Before placing
the other must be at "off" position.
trolley on wire, examine both controllers to see that
controller handle and reversing handle are at "off"

—

Always leave

position.

controllers

in

this

position

and remove handle when leaving the car.
Trolley, and Care of Same.
Conductors must
53
be on the rear end of their car when passing overhead
Should the trolswitch, track crossover or switch.
ley leave the wire, the conductor must at once pull
down the trolley and signal the inotorman to stop.
Motormen must not start their cars until two bells
have been distinctly sounded by conductor.
62 Electric Light. The lamps may sometimes refuse to light, which may be due to any of the
following causes: A broken or burned-out lamp,
poor contact between one of the lamps and its socket,
or a blown fuse, the remedies being to replace defective lamp with a good one, to try every lamp,
screw them up more firmly in their sockets. If the
trouble is not found to be due to any of these
causes, report to station foreman.
Try your lamps
an hour and a half before dark, to see if they are
all right.
Never remove lamp from its socket while

—

—

current

is

on.

turning off the light switch.
will not keep lights burn-

until

Conductors of motor cars
ing in the

morning

after

it

is

light

enough for the

convenience of passengers.

—

65 Starting Car.
Motormen must exercise great
care in turning on the current; never move but one
point at a time, and that must be quick and decisive.
Wait until the car has gained all the speed of the
point you moved it to. and then move to the next
point, waiting until the additional speed is picked
up, and so on, until vou get to the point of speed
you desire to run. When the current is to be turned
off. move the switch handle around to "ofif point"
(luicklv, never stopping at the intermediate noints.
The skill of a motorman is always indicated by the
ease with which he stops and starts his car.
66 Car Under Control. ^Car must be kept \mder

—

—

Motormen running against switch points
slacken speed to allow anotlier car in the
opposite direction to pass the switch. Two cars
must not strike the switch at the same time. This
rule is intended to prevent a collision in case the
switch should be thrown for a crossover or curve.
£8 Knowledge of Electrical Equipment. Motormen are expected to acquaint themselves with the
mechanical and electrical equipment of cars, in order
that they may be able to cut out a motor, replace
a fuse, or make slight repairs, if necessary.
Motormen should familiarize themselves with the sounds
made by the car while running, and if any unusual
sound is noticed should endeavor to find the cause
and report it. They should observe carefully
whether the car takes its natural speed on all positions of the controller, and, if not, report same.
69 Sand.
In applying sand, care should be taken
to prevent the sliding of wheels.
70 Controller Out of Order. In case controller
is out of order and power cannot be thrown off, the
overhead switch should be thrown and conductor
signaled to pull down trolley.
73 Fuses.
Each motorman must carry, while on
the road, two fuses.
Fuse box must not be touched
until overhead switch and trolley are both off.
If
fuse blows, it should be replaced with a new one
if
that blows immediately, next car should push
disabled car to station. When a fuse is replaced,
copper terminals must be saved and turned in at
office, together with a report of the circumstances.
Jn replacing fuse, the terminals must be screwed as
firmly as possible.
Never use heavy copper wire of
any sort for a fuse.
77 Rounding Curves.
Power must be shut off
and brake applied on approaching all curves, allowing
car to enter the curve on its own momentum with
brake partly on. Before movement is lost, brake
should be released and power applied.
78 Reversing Motor. Never reverse the motors
when car is moving forward unless to avoid a collision or save life.
If there is not time to stop the
car with brakes, release brakes, throw the reverse
lever and turn power on at the same rate as in
going ahead do not turn power on any faster in
reversmg motor of car than in going ahead, as it
only spins the wheels and reduces the effect of the
reversing.
Reversing is a severe strain on motors
and must not be resorted to except when absolutely
necessary. The two motors on a car will be designated as motor No. i and motor No. 2, motor No. 2
being the motor farthest from the fuse box. and motor
No. I being the one nearest the fuse box. When
both motors are in working order, the two switches
on the bottom of the controllers will be pushed
down as far as they will go. When it is necessary
to cut out motor No. 2 (motor farthest from the
fuse box), throw up the left-hand switch as far as
it will go.
To cut off motor No. i (motor nearest
the fuse box), throw up the right-hand switch as far
control.

August

—

—

—

—

—

Manufacturing Companies.
Philadelphia papers seem to think that the purchase of the Electric Storage Battery Company by
the General Electric
Company is possible. The
Telegraph of that city prints the following as an interview with a director of the battery company:
" 1 he situation concerning
the future of the company IS as yet undecided, there being two alternatives before those in control.
Negotiations are
still going on between Electric
Storage and General
Electric with a view to the purchase of the
former
by the laliter. On the other hand, there is
under
contemplation the step of combining the Electric
Storage Battery and Stanley Electric Manufacturing
companies. This last will only occur should
ih?
General Electric Company not offer satisfactory
terms.
If General Electric takes over Electric
Storage Battery the Stanley Electric
Manufacturing
Company will, of course, be included in the purchase
In the present negotiations the Westinghousc
Company has merely the interest of an onlooker
beyond
the fact of the close business understanding
at preseiit
existing between that company and
General
Electric
Should the negotiations with General Electric be broken off, the combination
that would then
be consummated between Electric Storage
Battery
and Stanley Electric Manufacturing would
be for
the purpose of competition with
General Electric
and Westinghouse. The decision of the matter
rests
wholly in the hands of Whitney, who is
i-New York, and Ryan. In my opinion thenow
wiser
course of the two would be not to sell
Storage
Battery and Stanley, but to combine and
develop
them. The heavy electric-machinery business
is of
immense importance and promises increased growth
Should the two concerns be turned over to General
Electric the important electric interests
of the Philadelphia and New York stockholders
of Electric
Storage Battery would remain at the mercy
of
Westinghouse and General Electric."

New York

Traction Systems Inspected
by Chicago Aldermen.

:

as it will go.
When running with one motor cut
out, the controller is intended to be used only up
to the fifth notch, and no effort should be made to
force it beyond that notch.
79 Stopping Cars. In
stopping at the usual
places and when signaled to do so by conductor,
motorman much turn off power and must not, under
ordinary circumstances, apply the brake until the
car or train has gone at least 20 feet beyond where
power was turned off, thereby lessening the friction
and causing less strain on the brakes and making
an easier and more gradual stop. Always release
the brake just before the car comes to a dead stop.
The armatures will then be able to take up all loose
motion in gears and shafting and will be ready for
a smooth start.
If the brakes are not released before the car comes to a full stop, loose motion of
gears and shafts will be taken up with a very sudden
and injurious jerk when car is started.
80 Ascending Grades. Never throw the controlling handle beyond the eighth point when ascending grades. The greatest degree of motive power
can be obtained by throwing the handle to the ei.ghth
point, but not beyond it.
This will prevent the blow^ing of fuses, the consequent delays, and also protect
the motor and machinery of the car. Always run
down grade slow, with current off and car under
perfect control.
83 Failure of Power. In all cases where there
is
a failure of power on the line, throw off the
power handle and (whether day or night) throw
in the lamp circuit.
When the lamps show that the
current has returned, start only as soon as car ahead
has got under way. In case of electric storms, always throw in your lamp circuit, day or night.
Motormen and conductors are warned not to leave
their respective platforms when a failure of power
occurs, except where it is absolutely necessary to do
so. in which case they must be sure that the over-

—

—

—

head switch is thrown off. Motormen must always
take controller handles with them when they leave
their cars while on the street.
In assuming charge of the New Orleans and Carrollton Railroad, Light and Power Company of New
Orleans, La., the New^ Orleans Railways Company
announces, among others, the following-named offiPresident, H. PI. Pearson, Jr.
cers
first
vicepresident. Charles H. Ledlie: second vice-president,
Joseph H. DeGrange general manager railway department, Captain John G. Woods; chief engineer
:

;

;

and

electrical department, Alexander Black; superintendent power houses, E. B. McKinncy; purchasing
agent, John R. McGivney.

1902

Possible Combinations of Electrical

.

should

—

2,

The

12 aldermen constituting the local transportacommittee of the Chicago City Council who arc
inspecting the traction systems of the East, arrived
in New York city on July 24th and
spent the suc-

tion

ceeding

days studying the transportation systems
On the first day the party inspected
some of the rapid-transit tunnel work and the Metof that

five

city.

ropolitan Street
Railway Company's new power
house. The following morning various sections of
the rapid-transit railway were visited, B.
J. .\rnold,
the engineering expert of Chicago, who accompanies
the party, explaining the details of the work.
In
the afternoon a trip was made over the lines of the

Brooklyn Rapid Transit Company

in a private car
of President Greatsinger.
also visited on Saturday and Monday and a conference was held with H. H. Vreeland,
president of the Metropolitan company. Mr. 'Vreeland freely answered questions about his own system
and gave the visitors much information. On Monday evening the aldermen were entertained bv James
H. McGraw at dinner at the Engineers' Club, at
which John B. McDonald, H. H. 'Vreeland and a
number of engineers connected with the New York
traction lines were present.
The party left on July 29th for Boston, where City
Messenger Leary took charge of their entertainment.
After studying the Boston traction systems, it is
possible that the trip to Washington will be abandoned, the committee returning direct to Chicago.

the invitation

at

-

The subway was

Large Electric
What

Jib Crane.

said to be the largest crane in the world
has recently been built for the Kaiser Dock at
Bremerhaven, Germany. The total weight of the
crane, including counterbalance, is 474% tons.
four-legged tower supports a revolving center post,
to which is attached a horizontal jib, one ami of
which carries a counterbalance at the extreme end,
and the other arm a trolley capable of traveling
from its extreme end to the edge of the tower.
This crane is capable of carrying a test load of 200
tons.
The total length of the jib is 164 feet. The
trolley contains the whole of the mechanism for
lifting and traversing, the speed of the traverse
being about 26 feet a minute. The traveling mechanism is driven by a series motor, and the lifting
is

A

mechanism by two motors.

Steam-turbine Plant for Montreal.
An

expensive new power station is to be established at Montreal by the Lachine Rapids plydraulic
Company. Plans have been prepared, and the company is now asking for bids for a building that will
comprise a sub-station, a transformer plant, switchboard and distributing system, auxiliary steam plant
and technical offices. The engine room will, it is
asserted, contain six steam turbines of the newest
pattern, with a capacity of 2,000 horsepower each.
It has been the company's intention, since formation,
to put up an establishment of this description.
that the machinery necessary to its equipment has
become standardized, and there is no danger of its
being relegated in a few years as out of date, the
company has decided to proceed with the construc-

Now

tion.

Aus;nst

WESTERN ELECTRICIAN

1902

Wemco Wins

Mr. Warren's

Interlake

Regatta.

A

sailing yacht carrying the ig02 commodore's
pennant, bearing the (abridged) name of an electrical manufacturing company and racing for honors
at a regatta of the Interlake Yacliting Association,
is a spectacle of some interest to the readers of the
Western Electrician. But when the Wemco, the new
yacht built for President C. C. Warren of the War-

ren Electrical Manufacturing Company of Sandusky,
Ohio, carried off the prize after a close and exciting
race at Put-in-Bay, Lake Erie, on July 24th. be-

tween the Puritana, the Minx and the Wemco. not
even Sir Thomas Lipton himself could have been
prouder of a well-earned victory than was the master

and owner of the "electrical yacht."
For years Commodore Warren has had the inThe succlinations of an enthusiastic yachtsman.
cess of his electrical enterprise at

Sandusky has

re-

sulted in the company's president having more time
of late as well as the opportunity to gratify a loogcxistent taste for this fine sport. When Mr. Warren
first made his home along the lakes a comparatively

small boat was purchased. The question of a suitProud, and justly so, of
able name then came up.
a remarkably successful electrical business, it was
not strange that President Warren shotdd sail this,

75

the

The

floor.

by two
pounds.
sails,

is

an iron shoe, 33 feet longdeep and weighs 20.000
yawl rigged, with very lofty

is

designed to carry a large sail, plan in
The standing canvas is mainsail, stay-

jib

jib,

is

topsail,

gaff,

topsail

and jigger

sail.

The spinnaker and

balloon jib each contain about
1,600 square feet of canvas in addition.
The accompanying picture gives a very good idea of the
general appearance of the Wemco.
In addition to its heavy sail area, the Wemco is
provided with an auxiliary power, in the form of
a Rochester gas engine of double cylinder and 12
horsepower. This engine is located directly under
the cock-pit, entirely out of sight from the cabin of
the boat, and takes up no useful room. A clutch
is provided, so that this engine may be coupled at

any moment
idly

to the propeller, wdiich ordinarily spins

beneath the stern of the vessel.

Relative

to

the

yacht's

accommodations,

it

can

A

yacht inherited the name.

The race at Put-in-Bay on Thursday of last week
was the new Wemco's first speed trial, and the noble
manner in which she responded to the owners e.xexpectations proved the commodore's judgment unerring in the choice of both designer and builder, to

own

skill

in

Electric

over the 12-mile triangular course off Put-inBay, in what was pronounced by those competent
to judge, one of the finest races that the Interlake
Never in the his.Association has ever witnessed.
too' 'of the association was a prettier start witnessed at Put-in-Bay. .A.s the gun was fired, the
three big yachts moved slowly toward the line, pointing well up in the wind, and just maintaining steerageway until the second gun was fired, when, like
a flash, the Wemco sailed by Commodore Warren
short forward to windward of the three and at once
took a short lead.
From the judges' boat the Wemco seemed to be
making a runaway of it. and really did outfoot the
others rapidly, but the Puritana pointed better and
the Minx also worked well to windward of the
yawl. As the first stake was reached the Wemco
stood well away after passing the mark, and for
several moments seemed to be bent on running out
into the lake for several miles, but, finally coming
about, cleared the buoy by a big margin, and blanketed the Puritana, which had pointed well up to the
On the second
flag, and wore around in grand style.

leg both yachts held their own and .sailed bow to
bow. Up to the mark the yachts held their relative
positions, with the Minx just about holding her own.
When about three-quarters of a mile from the mark
the Wemco gave the spectators another surprise by

suddenly going into stays. She was laid away on
the starboard tack, having fallen ofif to leeward of
the stake in the reach.

and Minx, however, held their
course and seemed to be about to make the mark
without tacking, but as the buoy was neared it became apparent that l)0th would have to luff.
The Wemco rounded the second stake and within
as
a minute had broken out a spinnaker, which set
though "cut to the inch." The skillful blanketing by
the Wemco of the Puritana at the start and the
clever maneuver of Commodore Warren, when at
Puritana

this turning of the last stake he "broke out" with
such remarkable celerity and in such beautiful style,

— these

two exhibitions of seamanship

commodore much

applause.
of necessity a long one, and the
Puritana's skipper must have realized this in the
long run home, for try as he would he could not

won

A

the

stern chase

has been made to his demand, although the trustees
have expressed their willingness to negotiate.
Meanwhile, the district is pushing the work at its
dam below Joliet. .As a further step to protect the
available waterpow-er rights of the canal, work has
also been started on the development of the power
at Lockport, just below the controlling works.
The
plans for this work have been in the hands of the
engineering department of the sanitary district for
some time. The entire cost of putting in the dam,
power house and tailrace is estimated at nearly
$3,000,000, but the plant would develop 24,000 horsepower with a flow of 600,000 cubic feet per minute
in the canal, giving an annual income of $600,000.
On July 29th Judge Hanecy issued, in the interests of a taxpayer, William F. Rice, a restraining
order commanding the Sanitary District trustees to
cease all work and the incurring of all indebtedness
upon the district's Joliet dam until such time as the
application for a temporary injunction shall be heard.
Condemnation proceedings have been begun by the
district against the Gaylord interests to obtain some
of its land, and in return similar proceedings have
been begun by the Gaylord people against the District.

Minx

his spinnaker

'

seamanship.

The new yawl scored a signal victory over the
Toledo schooner Puritana and the Detroit yacht

The

Situation.

Interest in the development of the drainage-canal
power below Joliet, 111., is being maintained by the
actions of the private syndicate and also the Sanitary District trustees.
Last week an injunction was
applied for in the interests of a taxpayer seeking
to restrain the district from going ahead with the
buikling of its dam on the ground that it was exceeding its powers. Judge Tuley of Chicago refused
to issue a temporary injunction until the district had
liad time to make a full presentation of its side of
the case.
Robert Gaylord of the private syndicate which
plans to build its dam below the district's dam
has demanded that the sanitary district's land controlling the waterpower at Joliet be sold to him
at a nominal figure.
However, no definite answer

inches

The yacht

and

light winds.
sail,

keel

six

feet

his first yacht, under a name made up of the initials
of the words, "Warren." "Electrical" and "Manufacshort
turing" and the abbreviation of "Company."
time ago the first ^\emco was sold, but the new-

say nothing of his

The Drainage-canal Power

with a water-line length of 4g feet and a beam of
16 feet.
The vessel's draught is five feet 10%
inches w-ith centerboard up.
The centerboard is
housed in an iron keel and does not come up through

is

catch the flying yawl.
.\t the finish the wind had died away to a mere
calm, and the Wemco had just enough wind to
make a decent showing as she crossed the line.

The cheers that greeted the victor were well worth
having sailed for they came from the spectators,
the judges' boat, from the accompanying
from
launches, and later from the defeated yachts them-

—

selves.

The Wemco was designed by Small Brothers of
Boston. Mass.. and built by Hugh G. Bishop.
She has a deck length of 67 feet.
Gloucester, Mass.

THE WEMCO.
comfortably house 14 people. In addition to the
berths alongside the main cabin, there are two elegantly furnished staterooms, the larger of which is
occupied by Commodore Warren as his home during
the summer months. These two staterooms are finished in white and gold, and provided with bathrooms adjoining. The main cabin, and, in fact, generally speaking, the yacht throughout, is finished in

heavy polished mahogany.
The Wemco was launched on the 23d of May.
left Gloucester June 8th. and proceeded to Boston,
and was there completely fitted out. On June nth
she started from Boston under the care of Commodore-Warren on her ocean trip around Cape Cod.
through Nantucket Sound to Long Island Sound,
arriving in New York June 14th. After a delay in
New York of about four days to dismantle the rigging for the voyage up the Hudson, the yacht proceeded, without Commodore Warren, on up the river
to the Erie Canal thence to Syracuse, and by the Oswego Canal to Lake Ontario. At Oswego Commodore
Warren again took charge of the vessel, this time
accompanied by Mrs. Warren and Miss Berenice
Warren. With this party on board the yacht proceeded over the lakes and through the Welland
:

Canal, arriving at Sandusky July 5th. During this
long voyage the Wemco had the misfortune to catch
practically all the storms on the lakes and the ocean
During the entire trip from Boston
at that time.
there was only a single day of good weather. The
Wemco's captain is Richard McKean. and she ordinarily carries a crew of five, including the steward
and the cabin boy.
During the regatta at Put-in-Bay Commodore
Warren had as his guests the officers of the InterOn the Saturday following Comlake .Association.
modore Warren brought over to Put-in-Bay from
Sandusky a party consisting of Mrs. Warren. Mr.
MpI. Warren, wife, son and daughter, and several
officers

of the Interlake Association.

Cattle.

A

It completely does away with all back, rushes and
dragging in with chains, for just as long as the
puncher is behind, the steer is just as far as he
can get in front."

Production of Zinc.
In the forthcoming volume of "Mineral Resources
"f the LTnited States," for 1901. now in press (United
States Geological Survey), Mr. Charles Kirchholif
gives the maximum production in the history of the
zinc industry in the United States as having been
reached in 1901. with an output of 140.822 short tons,
as compared with 123,886 tons in 1900, and with 129,051 tons in 1899. The largest gain in production was
made by Kansas, with an output of 74.240 short tons,
as compared with c-2,i,36 tons in 1900; Illinois also
made a 'considerable gain from 38,750 short tons in
1900 to 44,895- in 1901. The average realized price
for zinc in 1901 was $24.21 per short ton, as compared with $26.50 in 1900, with $38.50 in 1899, with
There was
$28.44 in 1808, and with $22.28 in 1897.
a decline of exports of zinc in 1901 to 6,780,221
pounds, valued at $288,906, as compared with 44,802,577 pounds, valued at $2,217,693, in igoo, and
with 13,509,316 pounds, valued at $742,521, in 1899.
As heretofore, llic exports went chiefly to the United
Kingdom, tlie quantity being 5.167,274 pounds for
The
igoi, as compared with 33„378,240 in tgoo.
imports of zinc in 1901 amounted to $76,059, as
compared with $128,090 in igoo, and with $165,667
in

proposals will be received up to .August
i8th for the furnishing of the labor and materials
for the construction of an electric-light plant for
the city of Columbus. Ohio, in accordance with plans
and specifications on file in the CCity Hall) office
of Perry Okey, superintendent of lights.

Sealed

Goad for

Electric shocks, smart enough to tingle but not
severe enough to be dangerous, have been suggested,
and actually applied in some instances, if racetrack
tales be true, to accelerate the speed of horses.
A
new applicaition of the same idea is reported from
the stockyards at Anmourdale, Kan., if the National
Provisioner is correctly informed. The cattle arc
urged into the slaughter pens with the help of an
electrical stimulus.
A stick called a '"puncher" is
fitted with brass points which are terminals of a
125-volt circuit, the wires being insulated and passing through the stick, which varies from five to six
feet in length.
About 20 feet of wire is attached
to each "puncher." giving a considerable radius of
operation. The shock is sufficient to .give the animal
a sharp, stinging sensation without leaving a bruise
on the beef. The journal named says: "The work
is dcme in one-half the time and with half the exertion.
The effect on the steer of the magic touch
is amusing to see.
steer touched on the left hip
immediately throws his hindquarters as far as he
can to the right. He cocks one ear straight ahead
and one straight back, switches his tail and starts
straight ahead, not caring for a second shock.
There
is a look of surprise in his eyes, and be seems to
know that all the trouble lies in the end of that stick.
He doesn't stop to get mad or howl. He has urgent
business at the other end of the pen. This is exactly where the drivers and knockers want him.

1899.

world's production of zinc in igor is estimated
compared with 470,g.17 long
481.854 long tons in i8gg.
The United States furnished in 1901 25.1 per cent,
of the world's production, 23.5 per cent, in 1900, and

The

at 501,494 long tons, as
tons in igoo. and with

2.3.9

P'2''

cent,

in

1899.
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DEVELOPMENT OF THE TELEPHONE
Rival State Associations

Formed

Michigan Telephone Company's Affairs.

at

A

Rochester.
Eleclriciinl
[Special correspoidence of the Western

form a
Rochester, N. Y., July 25.— An attempt to
telestate association of Independent
phone companies at a convention in this city to-day
the breaking up of the meeting at the

New York

resulted

in

outset, the holding of two conventions
mation of two state associations.

and the

for-

About 200 representatives of telephone companies
at 10 a. m., purof the state met in the courthouse
Telephone
suant to a call issued by the Rochester
as
Company, stating that the objects sought are
follows

The excliangc
*°

a°

ol

regarding-

lews

1

and

e "standarcl'izfng

I

lip

molliods

iuul

unitormity of e(iniiiment and

'^"'rhe"adjustment of any

ditterences regarding

possible

*"A*'inft'ed'lffm:t1o assist in speedily connecting
exchanges of the state with toll lines.
individuals 01
To live Information and advice to
exchanges.
companies contemplating the building ot new and vapid
new
the
with
To eenerallv keep in touch
telephon
progrels that is being made In Independent
ases
in case
giving of moral and linnncial support
The fciymg
^^^^^ ^j^^ interests of all the
nf litigation
all

.

...

members

.

of the association.

Special importance

was attached

to

the

effort

to

and it was
connect state exchanges with toll lines,
older Indeupon this rock that the split came. The
of the
pendent companies objected to the attempt

newer companies

to

occupy

toll-line territory in vari-

an attempt was
an uproar resulted.
George R. Fuller of the Rochester Telephone ComFrontier
pany and Martin Carey, counsel for the
sections

ous

made

of

the

state.

When

to organize the convention

declared
Telephone Company of Buffalo, were each
It was declared by the
elected temporary chairman.
Company,
Carey men that the Rochester Telephone
bywith others, had "cooked up" a constitution and
laws and an e.Kecutive committee without authority.
a consti|'he Rochester men said they had prepared
to be
tution to expedite matters and that this was
acted

upon as the representatives

desired.

-After

attempts to agree. Fuller's followers withdrew
from the courthouse to Powers Hotel and organelecting these officers
ized another convention,
President, George R. Fuller, Rochester; first viceHendrickson, Albany second
president, Howard
futile

Boyd McDowell, Elmira secretary
and treasurer, Charles O. Harris, Rochester; execuS.
tive committee, S. B'. Lawson, Niagara Falls; J.
J. S. Brailey, Jr.,
G. Edwards, Johnstown, N. Y.
Utica; Edward Davis, Troy; F. N. Potter, Jr.,
Syracuse Dr. C. D. Vernoy, Cortland, N. Y. W. D.
Bernard, Saratoga; E. L. Barber, Rome.
A committee on credentials reported the names of
vice-president,

;

;

;

;

53 companies.

The name "New York

pendent Telephone Association" was adopted;
During the afternoon
a constitution and by-laws.
articles of incorporation were filed in the county
clerk's office, and this fact, more than any other,
caused those in the rival convention to discuss plans
for an agreement.

The Carey men organized with the election of
Martin Carey, Buffalo, as president; C. E. Stinson,
Rochester (who was in the other convention), vicepresident; Charles H. Blood, Ithaca, secretary; F. E.
Lyford, treasurer; executive committee, Messrs.
Carey, Stinson and Blood, George N. Orcutt, Hornellsville; T. S. Lane, Jamestown; B. G. Hubbell,
The committee on credentials passed upon
Buffalo.
names of 49 companies. The Carey convention ad-

journed subject to the call of the president.
President Fuller's association adopted a resolution
suggesting that, as there is at present no unity of
action on the part of the several state associations of
Independent companies, a convention should be held
during the coming fall to secure united action,
delegates to be elected by each state association upon
the basis of one delegate for each ,^,000 telephones and
one for every 1,000 miles of metallic-circuit toll line.
The cause ot the trouble at the opening of the
convention was the rivalry for the toll business of
the many companies represented, the convention being made up of partisans of the Rawson syndicate,
with headquarters at Lockport and Niagara Falls,
and the Hubbell syndicate, which is backing the
newly formed Frontier Telephone Company of BufSecretary Harris of the New York State Infalo.

dependent Telephone Association said that more
than the mere question of toll service was involved

The

the state organization.

national association,

he said, has heretofore been composed of interests
largely representing a certain construction company.
It is the desire to organize a national association
that shall represent
is

bona

fide

expected that the Carey

association,

state associations.

men

will

Telephone
The

first

Profits in Indiana.

statements ever given to the public by

the New Telephone
distance Telephone
just been given out.

Company and the New LongCompany of Indianapolis ba\'c
and they excite favorable com-

The New Telephone Company

reports gross
earnings for the year ended February 28, 1902, of
$138,439.92; gross expenses, including interest on
bonds, and taxes, $114,032.92; leaving net earnings
of $24,407.
The capital stock is $400,000.
The New Long-distance Company opened for business November i. 1899, and the earnings for the first
month were $1,146.58. In March of this year (1902)
the earnings were $6,628.41.
The net income for
the year ended March 31, igoi, was $12,579.75, and
for the year ended March 31, 1902, $25,035.79.
The
officers of the long-distance company announce that
they will within a few days place $150,000 five per
cent. 20-year bonds on the market.
The money derived will be used for construction purposes, and
the extension of the service.
By this expenditure, the
president asserts that the company will add $25,000
per annum to its net income. The companies hope
to be paying dividends upon their stock within a
meu't.

few months.

State Indealso

in

large majority of the consolidated mortgage five
per cent, bonds of the Michigan Telephone Company
have been deposited with the Old Colony 'I'rust
Company of Boston, as depository, under the bondholders' agreement, dated June 28th.
On this account the time for the deposit of bonds has been
extended until August 5th, after which no deposits
will be received except upon such terms as the
committee, through Chairman William Blodget, may
prescribe.
N. W. Harris & Co.. one of the firms interested
in the bonds, are quoted as saying;
"The statement
of revenue and expenses sent out to the stockholders
of the Michigan Telephone Company, showing a deficit for last year, is no doubt correct and is evidence
that the company did not earn any dividend on its
stock.
HowcA'er, in the statement of expenses were
included royalties to the Bell company and interest
on $2,500,000 floating debt, so that the actual figures
would no doubt show that the company is earning
a surplus over operating expenses and interest on
its bonds.
Assuming this to be a fact, the probabilities are that the bondholders, if they should secure
the property under foreclosure proceedings, would
not lose any money, but the chances are that the Bell
interests, in view of the fact that they are holding
the $2,500,000 of floating debt, will step in and
redeem the property, as there is evidently an equity
of at least $2,500,000 over and above the bonds in
the property.
The committee will no doubt receive
sufficient bonds to be able to foreclose.
The majority of the bondholders seem well pleased at the
probable outcome, believing that their interests will
be fully protected."

It

join the Fuller

R. T. 0.

Illinois

The

Central Telephone Line
pleted to New Orleans.

Com-

Central Railroad Company has comtelephone line between Chicago and New
Orleans, via Memphis, the length of the circuit being 922 miles. It is now possible for the. officials
of the company in Chicago to talk to New Orleans,
but this will not be done frequently at present, as
the line is very heavily loaded with local business
in the southern district.
The company's telephone
system, which will eventually extend over 2,000 miles
of track, is also being pushed in other directions.
Telephone communication can now be had from
Chicago with St. Louis and Memphis and other
cities and junction points en route.
A line being
built to Omaha has reached Dubuque, and an extension to Louisville, Ky., has reached Fulton.
The
work has been going on since February 1st, and is
under the supervision of C. F. Annett, superintendent of telegraph for the Illinois Central Railroad
Company. The present lines aggregate about 1,200
miles in length.
pleted

Illinois

its

,

A New

Selective Party-line System.

A new selective party-line system has been devised
by two Wheeling (W. Va.) electricians, Frank B.
Hall and A. F. Poole, which is said to possess feaof considerable merit.
By its use as many
telephones as are practicable for other reasons may
be placed on a circuit, and only the instrument
wanted will he signaled, the others being locked out
until the communication with the one desired is at
an end. A target or register is provided which
shows a sub.scriber whether the line is in use. It is
stated that the principle of the system is such that
when the line is operated' the device at one station
connects up the segment of line extending to the
next station, and so on. It is said that the system
has been successfully tested with 20 telephones on
tures

one side of

a circuit

and

five

on the other.

2,
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FIELD.
Ohio Telephone Notes.

The

feat of raising the office of the

Youngstown

I'elephone Company, making such changes and repairs as desired and setting it back on tke second
siory of the Dollar Savings and Trust Company's
liuilding, has been accomplished without an accident.
The work has caused a great deal of comment.
At a meeting of the directors of the telephone company at Painesville a few days ago, Charles North
of the North Electric Company of Cleveland was
present and gave an interesting talk on his switchboard and other matters connected with the telephone
business.
At the annual meeting of the stockholders of the
Bucyrus Telephone Company, Bucyrus, held a few
days ago, the following-named directors were chosen;
J. A. Chesncy, E. Blair, Ed. C. Roehr, J. L. Assenlieimer, Benjamin Shearer, H. S. Blair and J. C. F.
Hull.
They chose officers as follows; President,
E. Blair; vice-president, John A. Chesney secretary
and treasurer, J. C. F. Hull manager, A. J. Unger.
The company has had a very prosperous year, and
has completed the stringing of 5,000 feet of cable.
I'he line has been extended to Sulphur Springs, and
a number of pay stations opened.
The storm of Friday evening of last week did
great damage to the Central Union plant at Spring;

;

more than a thousand telephones having been
burned out by lightning. The country lines also suffered very severely. Lines all over the state have
suffered the past two or three weeks frora the frefield,

quent storms.
Work on the reconstruction of the Newark (Ohio)
telephone plant will he begun at once. Something
like $45,000 will be spent and the plant will be put
in first-class condition.
The company has 34 toll
stations in Licking County, and the lines are connected up with almost all surrounding towns.
The 12,000 shares of common stock and 2,000
shares of preferred stock of the Lbiited States Telephone Company have been disposed of, according
to plans mapped out some time ago.
The money
will be available on .August ist.
O. M. C.

Telephone News from the Northwest.
Telephone linemen of the Wisconsin Telephone
at La Crosse, Wis., went on a strike in
sympathy with their fellows at Milwaukee, but re-

Company

turned at noon of the same day, concluding that
they had no grievance. Later, they struck again, on
instructions from the state union.
The Northwe.stern Telephone Exchange Company's conduit work in the Twin Cities is greatly
delayed by rains and by inability to secure the conduits.

The Twin City Telephone Company announces a
quarterly dividend at the rate of seven per cent.,
payable August ist.
The Interior Telephone Company has decided to
extend its long-distance line from Presho, S. D.,
on to Fort Pierre, S. D., 45 miles.
C. E. Church, manager of the Northfield (Minn.)
Telephone Company, has arranged with the Northwestern Telephone Exchange Company so that his
company secures the local business and receives tollline connections with the Northwestern.
The latter
removes its exchange from Northfield.
The Iron Range Electric Telephone Company of
Wadena, Minn., declared a dividend of 12 per cent,
on the business of the last six months. The lines
-are to be extended considerably.
The linemen's strike has crippled the telephone
service of the Wisconsin Telephone Company at
Beloit, Wis., considerably, as there is a large amount
of repair work to be done.
The property of the Owatonna Telephone Company
at Owatonna, Minn., has been sold to the Northwestern Telephone Exchange Company. The exchange
will be rebuilt.
The Winfield Telephone Company of Winfield,
Iowa, has just paid a semi-annual dividend of 11
per cent. The company has been in existence for
It now has
18 months, starting with 40 connections.
251 instruments, of wdiich 106 are in town and 145
R.
are on the nine rural lines.

Southern Telephone Developments.
The City Council of Chattanooga, Tenn., will be
asked for a franchise soon for telephone privileges
by a new company, which proposes to enter the field.
The company proposes to have the system, which will
be an underground one, completed within one year.
At the annual meeting of the People's Home
Telephone Company at Birmingham, Ala., a dividend of two per cent, was declared. New officers
President, H. H. Stamwere elected as follows
secretary,
vice-president, Henry B. Gray
baugh
treasurer,
A. F. .Adams.
W. H. Hassinger and
The Cumberland Telephone and Telegraph Company has filed suit at Hartford, Ky., against the
Rough River Telephone Company to enjoin the latter from stringing its wires in certain places, alleg;

;

;

,

ing that its own service is thereby interfered with
and the lives of employes endangered.
The Chesterfield Telephone Company of Chesterfield, S. C, will soon apply for a charter to build
The capital will
a telephone system in that town.
be $3,000 to begin with. J. A. Welsh, R. E. Rivers
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and others are interested.

Some

long-distance con-

nections are also contemplated.

The Richmond

Telephone

Company

has
been informed that the new franchise reqnested
cannot be granted, bnt that the old franchise might
he amended so as to meet all requirements and pro\'ide for extensions.
The St. Matthews Telephone Company has been
organized to bnild lines in St. Matthews, S. C.. and
The capital stock will be
to neighboring points.
The incorporators are L, M. Able. J. S.
$1,000.
\Vanamaker, H. A. Ravsor, M. Inresv and S. Pcarline.
t\'a.)

L,

Indiana Telephone Items.
Telephone Company was
July 25th with capital stock of
$10,000.
It will operate in Henrj', Wayne, Randolph
and Delaware Counties, with headquarters at Moure-

The Mooreland Rural

incorporated

on

land.

The telephone question
Evansvillc.
One of the

threatens serious trouble
stormiest scenes ever witnessed in the council took place last week, when a
resolution presented by the Board of Public Works
10 revoke the franchise of the Cimiberjand Telephone
Company in Evansville was presented. After a hard
The
fight, the matter was referred to a committee.
Board of Public Works has passed an order revoking the rights, privileges and concessions granted
to the Cumberland Telephone Company by the counTo be effective, the council must
cil 15 years ago.
ratify it.
The order also requires the company to
remove its poles, wires, etc., and cease business in
Evansville at the expiration of 90 days. The company expresses a willingness to sign a new contract
with the city, more favorable to the city than the
present contract, bnt it denies the right and power
of the city to disposses it in the Evansville field.
Mayor Covert seeks to install a municipal telephone
plant, and has a scheme partly perfected for that
purpose, but he insists on being certain whether he
can get rid of the old tenant before letting the field
It is believed the council will ratify
to a new one.
the order to revoke the franchise, and if the company chooses to do so. it may cease business at
once, and Evansville will be without service. The
business men fear such a course, and the council
F.
may be influenced in the matter.
at

NEW

COMPANIES.

The Chambers Telephone Company of Fostoria.
Mich., has been incorporated with a capital of $5,000.
The Canton Telephone Company of Canton. Ohio,
l-os been
incorporated with a capital of $75,000.
The incorporators were Fred G. Bills, George F.
.Miner and O. S. Bayles.

The North Texas Telephone Company

of

Pecan

Gap. Delta County. Texas, has been incorporated by
W. A. Cockrell. W. R. Johns and J. H. Gorden.
The authorized capital stock is $5,000.

The Gillespie (III.) Telephone Company has been
incorporated with a capital of $5,000 to operate a
telephone system. The incorporators are Jonah C.
Steere, J, M. Rodnier and Henry R. Williams.

A

charier has been granted to the Modern Telephone Company of Hamilton. Ont. The capital
stock is $300,000. of which $88,000 is paid up. The
incorporators are O. W. Rogers, J. S. King. W. A.
Johnstone. J. B. Ecovell, H. A. Drnmmond. W". Vandusen. Fritz Leoffier. S. C. Biggs, F. Dogger and
C. A. Johnson.

The Westerly Automatic Telephone Company

of

Westerly. R. I., has been organized. John Champlin,
The
.Vlbert B. Crafts and others are directors.
company has adopted the Strowger automatic telephone-exchange system and has ordered 100 instruments and a switchboard with an ultimate capacity
of 1. 000 telephones. Joseph B. Baker of Boston, for
many years connected with the experimental department of the American Bell Telephone Company, is
consulting engineer, and O. S. Bowen. formerly with
the New Bedford and Fall River Automatic companies, is superintendent of construction.

TELEPHONE MEN.
Thomas W. Hopkins, local manager for the Citizens' Telephone Company at Galveston. Texas, has
His successor has not
just resigned his position.
yet been appointed.
M. R. Haskinson, an employe of the Cumberland
Telephone Company at Evansville, Ind.. has accepted
the position of

manager of the Grayville (111.) telewill remove there at once.

phone exchange, and

Professor Alexander Graham Bell of telephone
fame is reported to be the inventor of an airship,
the construction of which he is said to be supervising at the present time. The machine will utilize
many principles of the kite, it is said.

Edward S. Tobey, for the last four years superintendent of the collection department of the New
England Telephone Company, died of typhoid fever
He had
at his home in Brookline. Mass.. last week.
been sick since June

17th.

He was

unmarried.

He

was a .son of the late ex-postmaster of Boston and
was born in that city 45 years ago. He was at one
time assistant po.stmastcr

under his

father.

A Woman Telephone Operator

in

77

Texas.

Probably the largest Independent telephone system in the Southwest is that operated by Mrs. Anney
McElroy Brett of El Paso, Texas. Mrs. Brett was
present at the recent convention of the Independent
Telephone Association of the United States in
Philadelphia and when called upon gave an interesting account of !lic Independent situation in Texas.
Following is an ;;l)stract of her remarks:
When I took up the work in western Texas the
conditions were very much the same as they were
in i\Iichigan in the early days.
The people had to
be educated to know that another company could
come into the field and compete with the Bell company. Two years ago, w'hen I started the w'ork in
El Paso, the Bell company had 300 telephones in
service, and they were charging $3 to $5 a month.
When I commenced the work I thought if I reached
600 itelephones I would be doing well. To-day we
have 1,550 thrcc-ycar contracts.
Our franchise is rather peculiar. We have a sliding scale. We are permitted to charge $20 and $30
up to 1,000 telephone. In excess of 1,000 telephones
we are permitted to increase the price 50 cents a
telephone. The contracts with the people also perthis.
It was necessary, before obtaining those
contracts, to educate the people to the one fact that,

mit

—

the telephone business unlike iTiost other kinds
business the larger the plant grows, the less
money there is, unless one is permitted to increase
the prices, in proportion. I believe that it would
be possible for all companies to obtain these concessions, if the telephone companies would educate
the people to know that this has to be done.
The Independent companies, in the pioneer days
of the Independent work, made the mistake of cutting the prices of the old Bell company too low
and, not realizing that that would put many more
telephones in use, they found themselves with a
proposition on their hands that was very hard to
handle, unless the City Council would be generous
enough to change their franchise and allow them to
raise their rates, and, even then, it was hard to educate the people so that they would be willing to pay
the new rates.
The Independent people should
make a point of enlightening the people upon this
subject.
Everyone who has seen our franchise looks
upon it as one of the best in the United States,
particularly because of that one clause, and it astonishes everyone that I could secure the contracts
in the same way.
husband organized the old Detroit Independent
company. After his death, the company went into
the hands of the Erie company; but, in justice to
the gentlemen who had control of the company, at
that time, I will .say this:
I really think that, if the
Detroit company had had a price for telephones at
which they could have maintained a good plant, and,
at the same time, have made a good pi'ofit, that consolidation would never have been made.
The price
the old Detroit company had to make w^as one that
was not asked for. At the time we w'cre seeking
the franchise we asked for %},(> and $56; but there
was a strong fight made by the local company, and
the council hoping to defeat us put the price down,
and, as it was the best we could do, we accepted
Startii^g out with 2.000 or 3,000 telethe franchise.
phones, it was a very good proposition
but when
the company has 6,000 or 7,000 telephones, it found
that it had not a paying investment.
have exchanges in a number of the small
towns around El Paso one in Alamaguado, N. M.,
80 miles distant, with 200 telephones; another in
Cloudcroft, a distance of 20 miles, and a third in
Deming, a distance of 80 miles in another direction,
where we have 150 telephones, and from there we
expect to run to Silver City. I received a telegram
yesterday saying that our company had ju.st been
granted a franchise in Chihuahua. Mexico, across
the line from El Paso.
Our distances are quite great, and we have hardly
the proposition that you have here
but the people
are very nice, indeed.- and they are very willing to
pay a good price for long-distance service. The
gentlemen of the Chamber of Commerce sent me
in

—

of

My

—

—

;

We

—

:

word

that

if

we were ready

to

go ahead with our

long-distance lines, they would be glad to give us
the preference, as they felt that we. having the local
plant at El Paso, held the key to the situation, and
that the long-distance service rightly belonged to us.
would have had the El Paso plant opened
several months ago. but for the fact that the Bell
company has never ceased in its fight aaginst us.
It
It has been one injunction suit after another.
has now gotten to a point where the Bell company
has just 10 sul)scribers that we have not on our

We

list.

A

new field telephone system, invented by Captain
Charollis of the French army, will be tested at
is
It
Ihc forthcoming French army maneuvers.
slated by the inventor that moving bodies of troops
not more than six to seven miles apart can easily
and quickly communicate with each other by his
system. The telephone wire is of very small gauge
and is laid on the ground. Whether the wire is
walked on makes no difference. It will operate so
long as the ground is dry. and during moist weather
is to bt strung along fences, trees, or oh any convenient poles. The weight of half a mile of the
wire

is

jess

than six pounds.

The Church Telephone
Washington,

Situation

at

Ind.

Considerable newspaper publicity has been given
church
with exchange subscribers at Washington, Ind. The
situation has been somewhat exaggerated by sensa-

to a recent use of the telephone connecting a

tion-loving dailies.
It is
really as follows:
The
competition in that town between the Central Union
Telephone Company and the local Independent company is quite animated, and as a result of this competition the local Bell manager decided to give his
subscribers a free church service. Accordingly; a
transmitter was placed in the pulpit of one of the
churches and the subscribers' lines were cut in in
multiple, so that they could all have the benefit
of hearing the sermon and the singing. It was
reported that the service was to be extended to the
other churches, but this has been denied by officers
of the Central Union company, who say that it was
only an experiment and will not be repeated. The'
principal disadvantage of such a plan is that it ties
up practically the entire exchange for an hour or

more, and this cannot be permitted.

GENERAL TELEPHONE NEWS.
Three hundred linemen employed by the Nebraska
Telephone Company of Omaha have been granted
an increase in wages amounting to from 10 to 25
cents a day.

The Rocky Mountain

Bell

Telephone

Company

has asked the city of Ogden. Utah, to extend its
present franchise 50 years. The present contract
has eight more years to run. The telephone com-

pany offers to place many of
underground.

its

lines

in

the

city

The mayor of Ottawa, Ont., has received from the
Elektrisk Bureau, Christiania, Norway, a tender for
the establishment of a telephone system in Ottawa
with a minimum of 2,500 and a maximum of 5,000
subscribers.
The tender is merely for the apparatus
and central exchange. The figures are withheld for
the present by the civic authorities in view of the
uncertainty of the telephone situation of the city.
The Philadelphia Record states that a inerchant
of that city was recently called to the telephone to
receive a doctor's announcement that he was the
father of a baby girl.
Then the doctor proceeded
"Your daughter wishes

to speak to you.
Hold your
ear there while I lift her up." Mr. Smith held his
ear there and heard with strange emotion the inarticulate complaining voice of the little daughter
whom he had not yet seen.

The

strike of the telephone operators of the

Iowa

Telephone Company at Des Moines still hangs on.
The boycott has been resorted to, with some effect,
for a number of firms have ordered out the instruments of the company. The boycott, however, introduces an element of complexity, owing to preexisting yearly contracts. Linemen at Davenport
went out on a sympathetic strike, but the operators
in that city have flatly refused to strike.
Ernst

Ruhmer

of Berlin, the well-known electrical
said to have succeeded recently in telephoning seven kilometers by his wireless method. The
speaking voice was stated to be perfectly audible continuously during the experiments. Ruhmer, who hitherto has used a searchlight 35 centimeters in diameter, intends to construct another between 100 and
200 centimeters, expecting to speak 40 kilometers.
It is asserted, however, that the apparatus is loo
large, too expensive, and too delicate to be practicable
commercially, but it will be useful to warships in
transmitting orders at sea. Ruhmer's invention acts
on the principle of the transformation of light waves
to sound waves by using a searchlight and a microinventor,

is

phone.

MANUFACTURERS AND DEALERS,
The

Gilliland

Telephone and Supply Company of

Adrian. Mich., has been incorporated with a capital
stock of $10,000.

The Chicago Record-Herald of July 29th said
"The assets of the Western Telephone Construction

Company were placed in the care of the Equitable
Trust Company as receiver yesterday by Bankruptcy
Referee Frank L. Wean. This was done on the
application of creditors, who alleged that the concern
is
insolvent and that its officers have made preferential payments."
This is the reorganized Western
Telephone Construction Company. The older company of that name went into bankruptcy in 1900 and
has since paid about 50 per cent, on creditors' claims.
The Kellogg Switchboard and Supply Company.
Chicago,

has

recently

closed

a

contract

wilh

Ihc

Northern Construclifjn Company of Bryan. Oiiio.
for a common-battery,
mulliple switchboard for
Vincennes. Ind., having 1,500 lines' ultimate capacity, and a framework large enough for 3.000 lines.
The present equipment will contain 640 lines. Included in this contract are 600 standard commonbattery wall telephones, with quartersawed-oak woodwork, and concealed line binding posts; also all
necessary power apparatus, main and intermediate
distributing frames, relay racks, and sneak-current
arrester equipment.
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Success

in

Long-distance Power Transmission.'

By

F. a.

C.

Peerine, D.Sc.

Two

-

elements malie success in the long-distance
of
power continuity and
transmission
electrical
Perhaps these are the most important
regulation.
elements in any electrical undertaking and are the
most obvious, but in attaining our ideal in longdistance work, there lurk pitfalls about these two
elements unknown in other fields of the art. From

—

the outset in the original studies, and down the line
to the last switch and insulation, lie unknown problems and problems known, but unsolved. It is the
field of the thoughtful, independent engineer; the
ground is stony and fit traveling only to the most
resourceful.
Hydraulic development is one of the oldest arts,
but the amount of human ignorance concerning hydraulic problems and conditions is appalling. Records may have been kept of the rivers whose waters
are navigable, or whose rapids and falls are along
the railroad lines, or in the manufacturing villages
but an investigation of the records available concerning important powers, even a few miles out of
the regular lines of travel, would surprise you by
Rainfall has been
their lack of accuracy and detail.
kept for generations for the benefit of agriculturalists, but the watershed of no one power stream of
my acquaintance has ever been completely covered
in its essential details by rainfall records.
The water available at any one point where the
rainfall can be approximated will be estimated Isy
difi^erent engineers from 15 per cent, to 70 per cent,
of the total fall, and, apparently, each will be justiSuch possible varified by engineering precedents.
ations call for the exercise of caution, judgment and
experience in reaching conclusions.
Nor is there less uncertainty in regard to hydraulic
construction.
The present year has seen the failure
of dams built by engineers of tlie highest reputation
and at water pressures for which they were supposed to be safe. The flow in canals, ditches, flues
and pipes are still subjects of dispute, and errors in
design are continually leading to serious results for
the investor. The one lesson to be drawn from all
this being that, if continuity only means success, the
studies in w^aterpower location must be made with
unusual care, and ample, though never ridiculous,
margins allowed in the estimates.
Regulation in direct-current work is a simple
at every lamp it
problem.
Its laws are all known
is quite easy to predict the variation of voltage.
The
same laws control, whether the lines be long or
short.
In his transmission plants Thury has met
no new difficulties, but has eifected regulation at
10 or 20 miles, just as he would have done had
the delivery been made only in the next room to
;

Resistance is always resistance, and
his dynamo.
his dynamo characteristics remain unaltered by its
increase.
deals only with current, voltage, and
resistance, and encounters problems simple even to

He

Faraday, Henry or Ohm.
It has been said very truly that the introduction
of

the

alternating

current

raised

the

electrician

above the rank of the artisan. With these currents
he is no longer dealing with a few simple independent quantities connected by a primary rule, but

must now consider many new elements, some constants and some variables.
At every step capacities
and self-inductions enter into the solution in complex and involved relations. Regulation can no
longer be simply determined for each part of the
system independently, and the regulation of the
whole obtained by a consideration of the parts
separately.
Self-inductions and capacities affect each
ofher, and the generators and lines, as well as the
transformers and motors must be chosen or designed with this independent relation in view. A
simple case illustrates this beautifully.
When the operation of the transmission supplying
current to the city of Stockton, Cal., from the power
plant at Mokelumne Hill, 46 miles away, was first
begun, a curious state of affairs was observed. In
operation of the lines alone, the current required
on the 2,200-volt side of the step-up transformers
was 60 amperes with the step-down transformers
connected, the^ current fell to about 50 amperes, and
when a lOO-kilowatt motor was put into operation
the current was only 55 amperes. The transmission
was designed to be at 25,000 volts, but at the delivery
end of the line the voltage was found to be 27,200
volts, and finally the motors consumed full current
when running at no load and not much more when
operating with full load applied.
I think that all will agree that here are problems
enough for one small instance of the difficulties
in the regulation of a long-distance transmission
;

plant.

The lines in this case had been calculated for an
eight per cent, loss of energy for transmission of
1,000 kilowatts, and capacity played the most important part in these pranks of voltage and current.
With the lines alone, the capacity .was so great as
to
absorb
an
apparent
energy
of
over
130
kilo-volt-amperes.
This is reduced when the transformers are connected and some real energy begins
to flow and the self-induction of the step-down
transformers neutralizes some of the capacity of
the line. When the motor s are conne cted, the real
IAbstract of paper read before the Society of Arts of the
Massachusetts Institute of Technology at Boston, Mass., on May
S, 1902.
Dr. Perrine is the well-known president of the Stanley
Jilectric Manufacturinj;

Company.

energy is increased and the self-inductances of the
various parts of the system become more important.
The apparent rise of voltage along the line illustrates the interdependence of the whole system even
more clearly, for it is only in a very small part due
to the line itself, or rather, while due to the line, it
occurs in the step-up transfonners and not to any
extent along the line.
It is not uncommon to attribute such an effect
to resonance, which really only rarely becomes important; in reality, the regulation of the transformer
produces this effect. With any transformer fed with
a constant voltage at the primary, the secondary
voltage falls with non-inductive load and falls still
further if an inductive load is applied, but if the
load is a capacity load, the secondary voltage rises
instead of falls.
In this case, therefore, the step-up
transformers were delivering a 10 per cent, higher
voltage to the line than their transformation ratio
accounted for, which necessarily disturbed the regulation seriously.
This trouble became even more
serious when a heavy induction motor was later
operated by the same plant. The load on the motor
accounted for a fall of potential amounting to four
per cent., but the inductance produced a drop of
10 per cent, at least; and, as the rise of voltage on
the line at no load was as much as 10 per cent., it
may at once be seen that the voltage varied when
the motor was connected from 10 per cent, above
normal to 10 per cent, below, and tlius a variation
exceeding 20 per cent, was produced in place of a
variation of four per cent., for which the load allowed.

The effect upon the synchronous motor was also
due to this ever-troublesome capacity. The generators were giving nearly a true sine wave of electromotive force, while the motors were designed for
a peaked wave, the line capacity so affected the
generator wave that the difference between the motor and generator became great, and for part of each
wave the motor was absorbing power, and for its
remainder delivering power, so that always a great
current was flowing.
In this particular case these troubles were corrected by the introduction of a heavy self-induction
across the ends of the line which neutralized the
line capacity;
and this self-induction was used
until an inductive load was connected in the shape
of induction motors, which rendered the use of an
extra self-induction unnecessary.
Whenever this arrangement can be thoroughly
carried out and the capacities and self-inductions
connected to any line be evenly balanced, the alternating problem can be reduced to the simplicity
of the direct-current problem and long algebraic
equation abandoned in determination of the expectations.

There is little service which calls for absolutely
continuous power. Most plants, which are said to
be operating "day and night," shut down at meal
times and are rarely operated more than 20 hours of
the 24. and even where the operation is continuous
through the day, there is a cessation of operation
on Sundays and holidays. For this reason, it is
difficult satisfactorily to balance the capacity of the
line against the inductance of any load.
The linecapacity current is constant and is continuously in
evidence so long as the voltage is applied to the
line; indeed, it varies only with the voltage and
periodicity.
Its importance increases as the load
diminishes, for when the load is heavy it is not only
completely overcome by inductance, but also is rendered unimportant by reason of the presence of a
large current in phase with the electromotive force.
During the time when all loads are diminished, the
disturbance of regulation by reason of the presence
of a line-capacity current is most apparent, and
consequently the counteraction of that capacity effect,
by a heavily inductive load which is off during these
same periods, is a remedy which only accentuates the
disease.
This was illustrated in the case described
above, where a severe induction load depressed the
voltage, and its removal allowed the full rise due
to

line

capacity.

In the case of the Standard Electric Company's
transmission and that of the Bay Counties Power
Company, where transmission of approximately 150
miles at .50,000 volts and 60 cycles are undertaken,
the charging current is approximately 40 amperes
or, in other words, the line requires the full capacity of a 2,000-kilowatt machine for charging it
condenser. The complete neutralization of
as^ a
this great capacity effect would require the continuous working of something in excess of S,ooo kilowatts of induction motors with average normal

power

factors.

Up

to the present time no load on the Bay Counhas ever been applied which is capable of
neutralizing this capacity effect. The power house is
practically unable to have much knowledge of the
loads actually applied on the lines except by observing the wattmeters or the wheel nozzles, since
the current from no load up to a load of several
thousand kilowatts remains practically constant. As
there are many branching lines supplied from this
system, it is impossible to operate other than with
constant electromotive force at the dynamos, and
the regulation of the long lines is affected by the
capacity, which influences everything from the stepup transformers to the last motor.
In order to overcome the troubles due to this
source the Bay Counties company has arranged to
place upon its lines impedance coils capable of practically neutralizing the entire capacity of its long
ties lines
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lines; and ,as soon as these are installed, one of its
greatest difficulties in oljtaining satisfactory regulation will be removed.
With the capacity of the line
neutralized, it then becoines necessary to keep the
load as nearly non-inductive as possible by continuous care in the balance of synchronous against induction motors in the operation of loads.
It is a great mistake for an engineer to become an
advocate of one motor to the exclusion of the other

Both synchronous and induction motors have
spheres of usefulness, and practically every
long-distance transmission demands for its satisfactory regulation the use of both types. Where the
powers are small and the loads easily started, the
simplicity of the induction motor and ease of installation renders it especially suitable, but as their
numbers increase, the effect of the lagging currents
they absorb becomes important in disturbing regulation, so that it soon becomes necessary to neutralize
this lagging current, either by the introduction of
condensers or of synchronous motors.
With a synchronous motor it is possible to counteract the effect of large and variable inductive
loads, and, when they are installed in the sub-station
at the delivery end of the line, a ready and satictory means of controlling the voltage, whether
it is disturbed by inductive or non-inductive loads,
is
provided.
Practice with these machines indicates,
however, that they are still very useful if installed
at points out of control of the sub-st,ition atiendants,
provided only that their power of controlling voltage
be not used maliciously, since they are generally
most useful when the exciting current is adjusted
to a minimum, a condition for which instructions
are easily issued and of which the reasonableness
appeals to the most ignorant attendant.
Much has been written and said of the resonant
condition of a line, but up to the present time practice in the installation of plants and connection of
motors, transformers, and other devices has not
led to important interference
from this source.
What is called the resonant line, or distortionless
line, can be obtained in two ways, either by the
connection of capacities and inductances in series, or
by their connection in parallel.
What has so far been said covers fairly well the
question of purely electrical problems of regulation,
and to call your attention to the essentials of the
problem, it only needs the summary that regulation
in a long-distance plant is attained by
First A wide possible voltage variation in the
generators, with generators and transformers both
designed, not for good non-inductive load regulation, but for good inductive load regulation.
Second Lines designed for the sinallest possible
capacity current, without reference to any attempt
at balancing the line capacity against the load lag.
Third The use of reactance coils for balancing
the constant capacity of the line.
Fourth The use of synchronous motors as a
variable capacity for balancing the variable inductance of the line and the inductive motor load.
Of the elements of design which involve most
nearly the question of continuity, supreme importance attaches to the insulators, the switches and the
lightning arresters.
To be sure, the entire problem of continuity is
also the whole problem of design.
Everything must
be built to^ withstand the strains, and the methods
of accomplishing this are neither easy nor obvious
many of the well-established methods of conveying
and controlling water must be abandoned in favor
of those which are more enduring. Open ditches
and flumes are giving way to enclosed and lined
trenches and tunnels.
For station structures, the extreme of strength
and fireproof character must be resorted to, and the
whole transmission line must be built for the greatest permanence.
Spans are shortened, even in some
cases to only one-third of that used in telegraph
and telephone construction. Heavier poles are employed, most carefully set, and braced against even
the slightest increase of strain. Rights-of-way are
secured and cleared, so that these transmission lines
stand up against the storms and fires that lay waste
the countryside.
But, returning now to the purely electrical part
of the problem with which we are most directly
concerned, for the present, and directing our attention to^ the insulators, which present the first and
most difficult problem, we find at the outset a royal
battle waged between the insulating properties of
glass and porcelain.
In this country glass has for
many years been the king of the insulators abroad,
for an equal length of time, porcelain has remained
pre-eminent.
For potentials up to about 25,000 volts, where an
insulator of seven inches diameter is sufficient, there
seems not much reason for the employment of anything except glass, unless the lines reach a size above
half an inch in diameter, when its strength is defi
cient.
For these lower potentials and lighter lines
the good properties of glass are easily summarized.
In the first place, it is cheaper by far; while not so
strong as porcelain, it is, as has already been said,
sufficiently strong for the purpose; its inspection is
easier and surer, since it requires only a visual examination and a few taps of a hammer to ascertain
its soundness in place of the tedious high-potential
test necessary in the e.xjimination of porcelain.
But
having said this much, all has been said that is possible in favor of glass.
It is not true that glass is a better insulator
than sound porcelain, nor is its surface so good
type.
their

—

—

—

—

;

;
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energy of ihc current to make it thj imperfecc
conductor required. Therefore, the disadvantage of

damp weather against surface leakage. The mechanical strength does not equal one-half that of
porcelain, as has been proved by a long series of
in

mechanical tests performed by dropping a steel ball
from a height upon insulators of tlie two materials
temperature also affects it much more than porcelain,
and it is often found to crack simply from the
temperature.
effect of extreme changes of
The insulators for high-voltage lines must he very
striking distance
lir^e, for the reason that with a
four to six mches, great
tlirou'o-h the air of from
path
of the current.
the
.^aps must be provided in
distance is essential.
But above all, a great creeping

the
Insulators that are a perfect protection in
when covhardest rains fail utterlv in clear weather
amounts
allow small
ered by smoke and soot, which
char aw.iy the pins or
of current to escape and
very atinsulator
is
cross-arms. The compound
easier and cheaper
tractive for the reason that it is
two or three small parts rather
lo' make and handle
cases the addithan one large one, and in some
sought of securing the
tional advantage lias been
by makporcelain
and
good properties of both glass
each but there is both
ing parts of an insulator of
practical fallacy in this type ot
a theoretical and
In the first place, no dielectric is so strong
desio-n
homogeneous. As the stress is passed
•IS one entirely
at the two
from glass to porcelain, or vice versa,
is
the stress piles up, as it were, and it
;

surfaces,
or, on
to rely upon it
better if one believes in glass,
the porcelain used
the other hand, to show faith
bv emploving it entirely.
;

m

devices are most imStep by step the switch
from the simple
has improved in the electrical art
gencommutator used bv Faraday and Henry, which
dipping into mercnrv
erally consisted of copper wire
present time
cups until, as vou know, up to the
devoted to the study
a great amount of ingenuity
elaborate and
has resulted in the production of
and mechanical mechanisms
electrical
beautiful
potentia
Switching for high powers, whether at low
small
and great currents or at high potential and
different art
currents, seems to be an altogether
follow
from switching where the spark that may
is readily
can do but little destruction, and its heat
Almost all low-power switches are dedissipated.
occur at the
signed with the idea that a spark may
small, the
break but as the energy of the spark is
the
mass of the switch will carry away the heat, or
inconsiderabUportion of the switch destroyed will be
be^
it
as
soon
but
as
and may be easily replaced:
of
comes impossible to contemplate the destruction
rupture of the cura portion of the switch in the
such simple
rent switching becomes impossible by
changed, and
devices the whole art of switching is
produced.
designs along entirely new lines must be
The great pneumatically controlled switches in the

'Switching

and

noriant and most

switching

difficult.

power stations of New York and Boston exswitching
emplifv this principle. Hardly anything in
They are not simple
for small currents is similar.
operaswitches giants in size, but their method of
they involve
tion is based upon a new principle, and
and engineering
in their construction much ingenuity
satisfactory switch must leave the circuit
studv
undisturbed as far as possible, and must introduce
no new difficulties by reason of changed values oi
could be
the constants. Furthermore, if a switch
stop the
built which would simply instantaneously
great
current, the effect would be an immediate and
of current
rise of potential due to the sudden fail
through the capacities and self-inductions of the sysessential
tem. The open-air switch which, in its
knife
particulars, is simply that of the ordinary
an
draws
or snap switch as used for low potential,
being
arc at almost full current value, which arc,
rapidly oscillating in character, effects an increase
brings
of the periodicity on the line, and therebj,
see, therefore, that
about great potential rise.
high-potential cira switch to be satisfactory on a
suddenly
cuit must neither rupture the circuit too
large

A

We

draw an

oscillating arc.
can
course, no wire-wound or carbon rheostat
introduced into these switches, and the only reand gaseous
;.-.tances that are available are liquid
any
It is almost too soon to say that
resistances.
the exfrom
particular tj-pe of switch has resulted
periments of the past two years which will be conthe
-idered for all years to come the final type; but
uccessiul work that has been done is along the line,
and
I-,
1 have said, in the introduction of liquid
-nseous resistances. These resistances are the only
enclosed
be
to
value
nes that are high enough in

i.or

Of

t-

,

the occasional failure of the switch from too rapid
or too slow production of the vapor, as is the case
with the vapor switch, is avoided. An incident in
the difficulty of obtaining the proper switch for highpotenti.il W'Orking is the diff^cuitv of insulating its

moving

parts and oi)erating mechanism.
Liahliiing protection for long-distance transmission lines is, as one can readily see by the slighust
consideration, of the utmost importance. The lightning protection of a transmission line is not against
strokes of lightning, but against the induced currents ill the line by reason of neighboring lightning

Furthermcre, any transmission line must
against variation of atmospheric po-

strokes.

be

protected

weather. One of the most effective
de^ices that has been used is the erection of a continuous lightning rod along the entire line. For
this purpose barbed wire, grounded at the poles, has
been employed. Where it is not used, reliance is
placed altogether on the lightning arresters, through
which the line may be grounded, these being installed either at the ends of the line or at the ends
and at intermediate points. No mechanically operated lightning arresters are ever used for this
purpose in alternating long-distance transmission
w-ork, the devices employed being either of the nonarcing metal type or of a type where the air current
produced by an incipient arc between the parts of
the arresters blows out the arc before the machine
current has an opportunity of following and affecting
In some devices the combination of
destruction.
these two effects is to be found.
Tlie experiments which have been tried up to
the present time seem to indicate that a resistance or
an impedance, or, resistance and impedance combined, must be installed in the path of the ordinary
lightning arrester in order to enable the induced
charges on the line to pass away readily without
noticeably increasing the effective line potential and
grounding nnd short-circuiting the wires.
V. illicit
The handling of this problem has been one of the
ust to be solved and one of the most troublesome
le^,ti(>ns involved in the engineering of transnii>tential

in clear

:

S!"

1

line-.

this evening been endeavoring to call to
your minds the problems met by the transmission
engineer and the difiiciilties he has to solve, which
are not presented to his brethren in handling ordinary electric lines and currents and though I may
have given you the impression that there are many
questions yet to be solved in order to bring about
I

have

;

success in long-distance transmission, when success
is
measured by practically perfect regulation and
practically absolute continuity, still it would be incorrect for me to have given you the impression tliat
the engineers are still groping in the dark for a
solution of their problems for the attainment of
success as measured by the criteria I have laid down.
The limitations I have placed upon the solutions that
have been already applied relate only to the question
as to whether present solutions are in their final
form, and it would be a wonder of the world if.
with long-distance transmission beginning in 1S94.
with a small plant at Portland. Maine, and a ^mall
plant at Housatonic. Mass., the solution that had
been reached in 1902 for the problem as extended
to 200 miles were in the final form
and if I have
given you to-night some of the inside history of the
transmission
engidifficulties to be encountered by
neers, you w^ould be doing me and those engineers
an injustice to believe that I have been doing anything excepting calling to your attention the difficulties that have been met and the construction wliich
still remains to be improved, while at the same time
announcing the triumph in practically and successfully transmitting power up to 215 miles, and practically and successfully building at least two plants
for the permanent distribution of energy at distances in each plant exceeding 150 miles.
;

Johnny's

an' Tlien the IJf;]itnin"

Wher
It

tlint
tiie

nil

Car.s

place

Turnt round.

!

liiut Tricit wouldn't

work

The 'J'ruck it lielt him Iiown,
and so he started Back agin
'bout 'ieven mileg to Town.
lie

Found

it

was

the

Same

and then he Spit and

and many experiments have been made

to achieve
In the beginning of the year 1900
furnace, without electrodes, was
built at Gysinge, in Sweden, and its action watclied
with considerable curiosity as te its successful operation.
After a few experiments, the firSt ingot
was produced and the steel was found to be of an
excellent quality. Thus, the problem was solved
in a technical way, although considerable progress
was necessary before the process could be considered
In November, 1900, a larger
a commercial success.
furnace was built on the same lines as the first one
and proved much more successful than its predecessor.
In August, 1901, both furnaces were ruined
by fire and the firm experimenting with them decided
to build a steel works.
This information comes from the Trading and
Shipping Journal of Gothenburg, Sweden, and is
not as complete, electrically, as might be desired.
However, it is stated that in the new works a 300liorsepower dynamo, direct-connected to a turbine,
The new furnace will hold
will furnish the current.
3,970 pounds, and its yearly output is estimated
to be in the neighborhood of 1,500 tons if charged

the desired end.

an

electric

steel

with cold, raw material.
process

The

steel

made under

this

said to be of a superior quality, characby strength, density, uniformity, toughness
is

terized
and the ease with which it can be worked in cold,
unhardened condition, even when containing a very
high degree of carbon. Tungsten steel manufactured
by this process is said to make stronger magnets
than other tungsten steel and does not warp in the

Microscopic: experiments have shown
the electrically made steel is not different in
any way from crucible steel.

hardening.

that

Power Transmission

in

Hudson

the

River Valley.
the Hudson River Electric
increased' from $r,ooo.ooa to
$3,000,000. This company has acquired a controlling
interest in the stock of the Hudson River Power
Transmission Company, which company owned the

The capital
Company has

stock

of

been

dam at Mechanicsville, N. Y. The Hudson
River Electric Company is in turn controlled by the
Hudson River Power Company, builder of the dam
The
at Spiers Falls, which is nearly completed.
Mechanicsville plant has a capacity of nearly 7,000
horsepower and furnishes power to the (General
Electric Company of Schenectady and to the United
Traction Company of Troy and Albany. The Spiers
concrete

dam, when completed, will be able to furnish
power and light to any city within a
radius of 50 miles. The same interests which control the above power companies figure very largely
Falls

electricity for

in the control of the

Hudson Valley Railroad Com-

paiiy.

Arbitration on Street-railway

Wage

Question.
Employes of the Chicago City Railway Company,
are members of a newly organized union, re-

who

cently asked for a raise in wages, and, failing to
get the full amount sought, 28 cents an hour, agreed
The arbitration
to submit the matter to arbitration.
committee decided to recommend that the wages of
raised
to 24 cents
motormen
be
the conductors and
an hour, an increase of three cents, and also recommended a minimum working day of eight hours and
The union decided
a maximum day of 11 hours.
to delay accepting the decision until a request for
barn
and shop luen be
an increase in the wages of
granted. This demand may also have to be settled
by arbitration. The arbitration agreement in respect
to the motormen and conductors provides that there
shall be no strike or cessation of work for the period

between August

Glass

I,

1902,

and October

Factory to Be
Equipped.

i,

1903.

Electrically
com-

Glass

Illi-

Company

apparatus is all of Westinghouse make and
used for the operation of the machine, black-

electrical
will be

smith and mold shops, blowers, etc. It includes
two two-phase. 440-volt, 60-cycle belted generators
of 120 and 250 kilowatts, respectively 20 induction
motors, ,38 transformers and arc and incandescent
lamps. Charles A. Chapman of Chicago is consulting ,engineer for tile Illinois Glass Company.
;

tiling tiiore.

ri-ie<l.

Motormcn.4 thev made bliii work.
though he Irled Hard to hide:

lint

they've named him E-Ieetilx i-ly.
they've got him by the TaH.
I'll bet vou lie's Sorrv Hint
he Ever Struck that Itall

and

'.

Rev. F. L. Odenljach's thunderstorm indicator and
recorder, fully described in the Western Electrician
with
of November 30, 1901, has been experimented
by the government and may be in.stalled in the
Weather Bureau of Duluth, Minn. The invention
of considerable
is regarded by the government as one
value.

of smelting steel by electricity has
attracted the attention of inventors>

of Alton, 111., has purchased,
through VV. R. Pipckard, material for an extensive
The
plant,
is of some interest.
power-transmitting

rail,

tiie

some time

nois

!

Lightning reached

for

Elect rically operated glass factories are not

tried to step oil of the rail
and git into the Ground.

but. DO Hir

:

and
one of the comparatively new developments,
seems in many respects to be the best of all, since
under
the liquid is always prepared as a resistance
upon the
all circumstances and does not depend

When

P.ilt

Steel Smelting by Electricity.
The problem

mon, and therefore the announcement that the

a trncli

iiit

a Streetcar Traclt. it wuz
and went a bummin' up the
which Koon begun to \ny/.

do not
in the small space of a switch and which
introduce additional complexities into the station
the
ystcm. The gaseous resistance is obtained in
the
"ii
switch by the carbonization of the oil as
amount
sufficient
-witches open: provided there be a
circuit
the
as
that
so
.f oil above the switch contact,
opened the production of gas does not blow the
of
.il
out of the switch, a very satisfactory type
exwitch is pro.r.iced. and one which our present
the
periments seem to indicate will gradually cause
rupture of :: circuit without the production of ex-

is

the Lightning.

and Said "i Tlilnl! I'll malie a strllie
were i ain't Strilied before."

.

cessive rise of potential.
The vaporization of metallic oxides has also been
these
successfully used for this purpose, but when
to
oxides are' vaporized in the switch it is difficult
their
retain them within Ihe switch and they scatter
switch
dust through the .vhole station. The liquid

Poem on

[From the Cincinnati Commercial Tribune.!
one time A Liglitning came down from
ttie sitv, ten Miles or More
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A company has been formed in London, England,
with a nominal capital of $875,000 for the purpose
of exploiting the Armstrong-Orling system of wireIt is stated that the
less telephony and telegraphy.
company will soon begin operations on a large scale
and France.
England
in
factories
and will erect
The company proposes to furnish at moderate prices
handy wireless-telephone and telegraph apparatus
for private installation ahd use. It is expected that
these devices will operate to a di.stance of 20 miles,
the electrical impulses being transmitted through
the ground. The receiver used is said to be 50 times
more sensitive than Thompson's syphon recorder.
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CORRESPONDENCE.
New York

well of Great Barrington, Mass.

Notes.

—

shall be built for $2,000,000 and the terminals for
The syndicate also offered to
$1,000,000 additional.
build for $1,100,000, less than half its cost, a subway
under Broadway from Forty-second Street to Union

Square, but this plan was rejected. The only other
bid considered was submitted by the Brooklyn Rapid
Transit Company, which offered to build the tunnel
for $7,000,000, with $1,000,000 additional for terThe construction of the tunnel will cost
minals.
from $8,000,000 to $10,000,000, but it is explained
that the Belmont-McDonald syndicate can afford to
do the work for $3,000,000 as it has an enormous
quantity of building equipment on hand and because
needs the Brooklyn tunnel to connect with its
It
Manhattan system. The Rapid Transit Commission
at its meeting also directed the chief engineer to
prepare plans for a second tunnel to Brooklyn, on
which the Brooklyn Rapid Transit Company, if it
chooses, may bid.
On Tuesday, by a vote of 56 to 10, the Board of
Aldermen rejected the contract made by the rapidtransit commissioners with the Pennsylvania, New
York and Long Island Railroad Company for the
construction of tunnels connecting New Jersey with
Manhattan and Long Islands. Many of those voting
in the affirmative said they were not opposed to the
tunnel, but did not think the municipality has been
properly safeguarded. As the matter now stands, the
contract goes back to the Rapid Transit Commission
for revision, and modification with special regard
to the question of union and resident labor, compensation, and the real purposes of the railroad corIt is announced that the Pennsylvania
porations.
company will submit a new ordinance.
Preliminary work for the introduction of wireless
telegraphy at the New York navy yard has been
completed, and messages will be received as soon
as the instruments are put in place. The first trial
will be from the station now being set up at the
Atlantic Highlands, which will be one of the connecting links that will go to make up the system of
wireless telegidphy along the coast.
Charles B. Thwing, professor of physics at Syracuse University, has sold to L. S. Langville of this
city his patent on a thermo-electric generator.
company will be formed for the manufacture of the
generator, Mr. Thwing retaining an interest. The
purpose of the generator is to convert heat power
directly into electric power.
It is announced that the army has ready for use
Long Island
at the coming naval maneuvers on
Sound an instrument by which the Approach of a
can be
cruiser
or
gunboat
steel-armored battleship,
detected at a distance of 50 miles. This device is
known as a "magnetic balance." It is extremely delicate in mechanism, and, it is claimed, so sensitive
in the body of water in which it is immersed that
the size of the vessel which causes its indicator to
fluctuate can be estimated with a fair amount of
accuracy.
The Rapid Transit Commission has decided to
have three tracks instead of two on the elevated
section of the rapid-transit road in the Borough of
begin at
the Bronx. The elevated portion will
Brook Avenue and extend to Bronx Park. Plans
for the third track are in hand, and the building of
work. The difference
it
is to be classed as e.xtra
in the cost of the section with a third track is

A

$400,000.

The first extended report of the Rapid Transit
Commission ever compiled has just been sent to the
mayor. There are 299 pages and several maps in
More than half of the volume is dethe report.
voted to a historical resume of rapid-tr?,nsit undertakings.
Data and tables are given showing the
cost of the subway and the expenses of the commisChief Engineer Parson's division of the comsion.
mission's report deals with the engineering problems
of the subway, including sewer removals, digging
in sand and gravel, rock mining, shifting of pipes
and conduits. He states that the total number of
Pipe galleries and other
miles on the road is 20.81.
difficulties undertaken or abandoned are dealt with
fully.

The volume has many

illustrations

showing

scenes along the road, and there is attached to the
section of the report a list of the commission's
employes.
Mayor Low has received from the officers of the
New York Central and Hudson River Railroad Company an offer to change the motive power of all its
lines within the city limits from steam to electricity.
This includes the Park Avenue tunnel and the open
railway to a point in the Bronx not yet determined
upon.
M. L. G.

main

New England News.

—

Boston, July 26. The iiicori>orators of the New
York and Berkshire Street Railway Company have
perfected the company's organization by the election
President, R. C.
of the following-named officers:
Taft of South Egremont, Mass.; treasurer. William
secretary, O. C. BidC. Dalzell of South Egremont
;

consulting engineer,

Keith of Mount Washington, Mass. The
company has accepted the charter granted by the last
Legislature and proposes to build an electric railway
between Springfield, Mass., and Copake, N. Y., a
distance of 65 miles, covering a territory with a
population of 92,000 people. The charter allows the
company to carry freight.
H.

York, July 28. The Rapid Transit Commission on Thursday, by an unanimous vote, awarded
the contract for the tunnel under the East River, by
means of which the subway rapid-transit system is
to be extended to Brooklyn, to the Belmont- McDonald syndicate, which is now building the subway
The contract provides that the tunnel
in Manhattan.

New

;

August

F.

The Weather Bureau and telegraph office a't New
Shoreham, R. I., was burned July 17th, in a fire that
destroyed property valued at $50,000. I'he Weather
Bureau's loss was $1,500.
Spontaneous

combustion recently started a fire
a pile of excelsior in the General Electric Com-

in

pany's factory Q, at
a

loss

West Lynn, Mass., and caused

of

$500.
T.
J. L.

&

D. Peck Manufacturing Company
of Pittsfield, Mass., has ordered the necessary machinery for installing a plant to make cotton finishing thread for covering copper wires for electromagnets, dynamo armatures, etc
The Andover (Mass. J selectmen have granted a
new franchise to the Haverhill and Andove'r Street
Railway Company, which is to build between that
town and Haverhill. The company will macadamize
a street through which its tracks will be laid.
The electric railway between Warren and Swansea, R. I., was opened for traffic on Tuesday.
The
cars of the Providence and Fall River line are being
Ttie

used.

The West End

Street Railway

Company

of this

sold four per cent, bonds amounting to
dated August i, 1900, and maturing August I, igis, at better than 104. The proceeds are
to be used in refunding a matured issue of Highland
Street Railway
Company's 5Mi per cent, bonds
city

has

$300,000,

amounting

to

$300,000.

B.

Canadian Intelligence.
Toronto,

July

25.

— The

Ontario

government

is

installing electricity, both for mechanical and ligliting purposes, in the insane asylum at Orillia, Ont.
The power is to be transmitted from Ragged Rapids,
on the Severn River, ]8 miles from Orillia.- At this

point 1,500 horsepower has been developed, and there
still
is
2,500 horsepower to be "harnessed." The
government is to pay $18 per horsepower, and can
use the power continually.

The

Canadian

Telegraph Company
new wire from .Sydney

Pacific

stringing 2,oco miles of

is

to

Halifa.x, from Montreal to St. John, from Montreal
to Sault Ste. Marie and from .St. Thomas to Watertown, Ont. The new lines will require 200 tons
of No. 9 copper wire.

The Canadian government has reduced the telegraph rate between Ashcroft, B. C, and Dawson from
$4.50 to $3 for 10 words.

The waterpower at Kingston Mills, Ont., is to be
for the purpose of furnishing power to
Folger Bros., with which to operate the street-car
service n; Kingston and to supply residents aloiit,

utilized

the

line.

Buntzen, general manager of the British Columbia Electric Railway Company, states that, owing
to the difficulty in purchasing cars in the United
J.

States,

owing

to

the

demand

there,

his

company

has been obliged to establish shops at New Weil
minster and build its own cars, the first lot of which
will be finished and running on the lines by October
I St.

C. W. Spencer, vice-president of the Hull Elec"i ic
Railway Comipany, since the line has been taken
over by the Canadian Pacific, states that he rinds
the electrical department of the system in first class
order, but that immediate steps will be taken in
the direction of improving the whole line, including
the roadbed, buildings and cars.
The Ottawa (Ont.) Electric Railway Company

has been reported to the City Council by a subconimittet appointed by that body, as having used
.)0-pound rails on parts of its system. It is asked
The motorto replace them with 56-pound rails.
men and conductors do not take kindly to the refusal
of tl:e company to increase their wages, and the
success of the men on the Montreal and Toronto
railways in getting an increase is causing secret midnight meetings to be held for the purpose of organizing and forcing their demands on the company
H.
through a citizens' committee.

Southern Developments.

—

The Kent and Cecil
Charlotte. N. C, July 25.
Light, Power and Railway Company has opened
books of subscription at Chestertown, Md. judge
E. R. Cochran, Jr., of Delaware and others are the
incorporators. The proposed line will be started
It will extend from Rockhall to the Delaat once.
ware and Cecil line.
The Winnsboro and Rock City Electric Railway

Company has been commissioned in South Carolina
Thomas H. Ketchin, W. R. Rabb. T. K. Elliott

by

to build a line from Winnsboro to the
The capital
granite quarries in Fairfield County.
stock of the company is placed at $50,000.
The Old Dominion railway of Portsmouth. Va..
with many miles of extensions, has been sold, and
the Gould and Williams syndicate is reported to he
the purchaser.
The amount involved will prjbaMy
reach $1,000,000.
Minor
W.
has been granted a franchise to
J.
build an electric line at Ensley, Ala. Work will be
started at once.

and others

2,

1902

The Hillsboro Electric Company of Hillsboro,
Texas, has been chartered with a capital of $50,000.
The incorporators are 0. Goodwin, W. C. Ross and
others.

The street-railway strike declared in KnoxviUe,
Tenn., nearly a year ago has finally been settled
by the Knoxville Traction Company's agreeing to
take back into its employ the men who struck as
fast as vacancies shall occur in the service.
The Anderson Electric Company of St. Louis, Mo.,
will erect a si.x-story factory building, costing about
The building is to be completed by Janu$125,000.
ary 1st.
On August I2th the plant of the Ettrick Manufacturing Company at Ettrick, Va., will be sold
under the hammer. The property embraces a large
factory and a fine waterpower.
The North Carolina Corporation Commission has
completed the assessment of the electric lines, telephone, and similar corporations for the present year.
The result shows an increase in value of $370,000
over last year. The street railways are assessed at
$1,199,000; the telephone properties at $.389,484; the
telegraph companies at $905,000, and the electric-light
companies

L.

at $260,000.

From the Buckeye

State.

—

Cleveland, Ohio, July 26. The Everett-Moore people have sold their holdings in the Scioto Valley
Traction Company of Columbus to Cyrus Huling,
president of the Columbus Savings and Trust Company, who represents a number of capitalists of Columbus, Cincinnati and Dayton. The syndicate
owned about 90 per cent, of the stock of the company.
W. B. Woodbury of the United States Telephone Company represented the Columbus people in
the deal at the Cleveland end of the line.
The roads
under construction have been graded from Columbus
to Lancaster, and from Columbus to Chillicothe.
They will be laid with heavy steel and will be equal
to any steam roads.
It is the intention to make
an average speed of 30 miles an hour. It is possible
that the lines may be extended from Lancaster to
Athens and the Ohio Ri\'er and from Chillicothe to

Portsmouth.

The Lake Shore Electric Railway Company made
a good showing for June.
There was an increase
of net earnings over the same month last year of
while
increase
in expenses was $3,the
$6,238.68,
The system was operated on a percentage
496.24.
of 50.9 of the total receipts, which is considered very
good.
Detroit United Railway stock has arisen from $70
to $83 in the markets in Cleveland and New York.
While this has always been good property, the clearing away of the fog in regard to the Everett-Moore
matters has given it a boom, and the tendency is to
go still higher. More than 1,100 shares changed
hands in one day this week.
There is a rumor current that there is to be a
combination of a number of the electric railways
about Columbus, and that Gay & Co. of Boston are
interested in the proposed syndicate. It is supposed
that the consolidation will be made up very largely
of the Appleyard coinpanies, in which case it cannot
make much difference in the policy or operation of
It is also said^ that A. B. Vorheis, presithe roads.
dent of the Union Savings Bank and Trust Company, Cincinnati, is interested in the matter and that
the securities will be underwritten by that institution.

The village of Columbus Grove has sold $15,000
worth of bonds, and with the proceeds will purchase
the electric-light plant now in operation there.
The local boards of underwriters in various

Ohio
and Kentucky towns have been making investigations
buildings.
factory
and
business
as to the wiring of
It is claimed that in some places they have found
some very bad work, and that in some instances
they have advised that the towns employ an electrical

inspector.

Street Railway Company of
its capital stock from $500.000 to $1,500,000, of which three-fourths is preferred

The Central Market
Columbus has increased
stock.

This company

becoming quite active

is

now

constructing lines and
Dr. S. B.

in railroad circles.

Harman is president of the company and F. W.
Merrick, secretary.
The Mansfield, Wooster and Canton Traction
Company of Mansfield has been incorporated with
George H. Billman, J. M.
A capital stock of $10,000.
Downey, M. S. Abel, George H. Taylor and John C.
Dynes are the incorporators.
from Mansfield to Canton.

They

will build a line

'The officers of the Toledo, Fostoria and Findlay
Electric Railway Company have increased the wages
of their motormen and conductors from 15% cents
per hour to 17% cents.
The Everett-Moore syndicate has sold half its
holdings in the London (Ont.) traction property to
Claude Ashbrook, the well-known broker of CinThe
cinnati, who represents a number of capitalists.
price paid is $61, and Mr. Ashbrook has agreed
stockholders
holdings
of
any
other
to take half the
if they will agree not to sell any of the remainder
for less than $70 before the first of next January.

The Dayton and Kenton Railroad Company

will

build a power house at DeGraff, according to an
interview which President E. M. Hopkins gave out
The line will be something like
a few days ago.
120 miles in length and the company now has rightsof-wav deeds to 80 miles of the line. General Manager D. H. Rannells has resigned his position to

August

2,

1
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accept a place with one of the hnes running out of
Cincinnati.
Judge C. R. Grant, C. H. Wheeler and Senator
George W. Seiber, all of Akron, are interested in
another proposed line between Akron and Cleveland,
which will cut down the running time to one hour,
40 minutes less than it is now made on the Northern
Ohio Traction line. This is to be dona by a more
direct line, for which rights-of-way have been secured, and the use of a heavier steel than is ordinarily used on electric lines.
H. B. Camp of Akron, president of the Cleveland,
Richfield and .Akron Transit Company, has resigned
He is reported as stating that it will be
his office.
impossible for a corporation to secure a franchise
in --\kron without the use of "boodle," and that he
will not be a party to such a transaction.
Edward Spellman of Cleveland has been appointed superintendent of the Ohio Central Traction

Company's

lines.

.\n understanding has been arrived at

between the

Traction Company and the Cincinnati
and Columbus Traction Company, by which the cars
of the latter company will enter Cincinnati over the
O. M.
traction lines.
Cincinnati

C

Information trom Indiana.
and Fort

\\

—

The Muncie, Hartford City
ayne Traction Company has increased

Indianapolis, July 28.
capital

•There

tracks?
the Indianapolis
.\n
last week.
hourly service will be given between the two points.
first electric

and Martinsville

car

was run over

line to JVIooresville

The Fort Wayne and Southwestern Traction Com-

operating a line between Fort Wayne and
its capacity in its power house
It now has two 750-horsepower enin Huntington.
gines in service. The company will ne.xt build to
.\larion. by way of Warren.
Three stockholders owning II shares of the Union
Traction Company's stock have brought suit to enjoin the consolidation of the Union Traction Company and the Northern Traction Company. Plainpaper
tiffs allege that the Indianapolis Northern is a
road, and that the funds of the Union Traction Company are to be and have been used in promoting
the Indianapolis Northern; that the latter has issued
$5,000,000 in bonds, which it is unable to sell, and
that in order to make the bonds marketable, the officers of the Union Traction Company entered into
a conspiracy with the Indianapolis Northern officials
in order to consolidate and make the Union Traction
Company responsible for the liabilities of the other
company. The petition also asks for a receiver for
This action was a
the Union Traction Company.
great surprise to Mr. McCulloch, who says that the
suit will not in any way delay the rapid construction
of the Indianapolis Northern.
The Richmond City Council has accepted the
$300,000 municipal electric-light plant erected by the
Varney Construction Company of Indianapolis. The
plant will be operated by three commissioners, appointed by the mayor. This enterprise has had a
troubled e-xperience, encountering suit after suit
The city of Crawfordsville is experiencing difficulty in compelling consumers to pay for electric
lights. Under the new management if the tax is not
paid monthly the current is cut off and a fee of 50
cents exacted to get it back after the delinquency is
The city owns and operates the plant, and it
paid.
said delinquents were not cut off for political rea-

now

pany,

.-\

Wabash, has doubled

The Indianapolis Light and Power Company paid
the city last week $9,811.39, which is five per cent.
of the gross receipts of the company for six months.
The gross receipts were $196,227.85.
It is now almost a certainty that the city of Indianapolis will hold the new public-lighting contract
over until the meeting of the Legislature, when the
be changed so as to allow a lo-year conis thought electric-light companies \yill not
care to bid on a one-year contract, such as is proF.
the
charter.
\ided by
will
It

tract.

Northwestern Notations.

—

I'hc mayor of Sioux Falls.
oppose any attempt to sell the municipal
electric-light plant to H. H. Natwick and associates.
.\. G. Whitney and eastern associates have purchased the business of the St. Cloud Light and
Power Company of St. Cloud. Minn., which they
will merge wHth the Light. Heat, Power. Transit
and Public Service Company, which i.s already conIn due time the two
trolled by the purchasers.
plants will be consolidated, but for the present both
the past.
as
in
conducted
plants will be
Steps will be taken at once to form a lighting
company at Mankato. Minn., to install a new plant
and to give competition in commercial and city light-

Minneapoli.>. July 26.

S. D., will

ing.

Ballard. Wash., voted to install an electric-lighting
>ystem. but the council, after considering the matter,

is

in

progress near Black River Falls,

for

Among
Salt

Lake

the Rockies.

City, July 24.

— The

De La Mar Mining

has placed an order for $30,000 worth of
electric machinery with the agent of the General
This mining comElectric Company at Salt Lake.

Company
pany

will

bii'ild

a large

power plant

in

Nevada

to

supply the company's mill and mines.
Citizens of Trinidad, Colo., have raised $10,000, by
public subscription, to further the project of building
electric-railway lines outside of the city limits.
The electric-light company of Park City, Utah,
will put in meters, abandoning the flat rates.
.\lbion, Idaho, has given up the idea of building
an electric-light plant. Under the present conditions
the plant would cost $6,000, which is considered too
much for this small town to spend.
Construction work on the large power plant in
Beaver Canyon, Utah, to be built by the Majestic
company, will be commenced at once. Bids are
This is
invited on the construction of three dams.
the heaviest piece of hydraulic work ever underhas
located
company
taken in Southern Utah. The
two more power sites, in addition to those noted,
the upper one, or dam No. 5, being for a storage
reservoir.
When the plant is completed possibly
Power will be
3,000 horsepower will be developed.
transmitted to the surrounding mining camps and to
the Cactus mine at Copper Gulch, 50 miles .away.
The Consolidated Railway and Power Company
of Salt Lake City is spending a large amount of
money in the betterment of its tracks and rolling
Commencing July 1st, the company
stock generally.
is hauling the mails between Salt Lake and Murray.
The electric-light company of Lewiston, Idaho,
has decided to enlarge the capacity of the power
The cost of the betterment now going on
plant.
This includes a new
will aggregate some $16,000.
500-horsepower Pelton wheel, a large penstock to
take water from the high flume, new street arc
lamps for Lewiston, new transformers, and extenIt is thought the comsions of the company's lines.
will secure the contract to furnish power for
pumping to the city waterworks.
It is reported that a 5,000-horsepower plant will
at once be erected at Malta, near Leadville, Colo.
Power will be sold to the mines at $136 per horsepower per annum. The miners are now paying

pany

$240 and using coal. Power will also be supplied
the proposed electric road connecting Twin Lakes,
.\. W. C.
Evergreen Lakes and Leadville.

On

sons.

law

survey

for the new power dam to furnish electricity
the electric railway to be built between Black
River Falls and La Crosse. Another dam is projected at Council Bay. near Galesville, 40 miles
away. With these two pow'er stations, the company
expects to be able to generate an abundance of power
to operate the system.
Frank P. Mansfield of Lake Mills, Wis., has been
granted a franchise at Shell Lake, Wis., for an
electric-lighting plant.
The light and water company of 'Valley Junction,
Iowa, has conipelled the City Council 'to accede to
its terms and grant a lO-year franchise and enter
into a contract for light and water for the same
term at increased rates. The council and the company have been deadlocked on the proposition for
some time, and the company finally sliut off the
water and light from the city.
The new electric-power station at .\ppleton. Wis.,
is in use to furnish power for the street cars while
the old station is still furnishing the power for the
lighting system.
It is proposed to operate the swing bridges at
R.
Oshkosh, Wis., by electric power.
W'is.,

is

meeting with objection and injunction proceedings.
The Shelby ville' company and the Belt Railway
Company had agreed to construct a subway, but the
county commissioners refused to grant the right.
is
.\ viaduct is impracticable, and the question now
how the traction company is going to cross the Bell

The

in spite of the
vote of 167 for to ^2 against. Citizens now talk of
raising a fund to take legal action to compel the
council to carry out the expressed will of the volers.

from $100,000 to

$1,000,000.
a double-track belt railroad 27 miles long
around Indianapolis and the interurban lines all
experience trouble in getting into the city, always
its

proceeded to shelve the proposition,

the Pacific Slope.

—

23.
H. L. Adams, superintendent of the Stockton Gas and Electric Company,
who was in San Francisco last week attending the
annual meeting of the Pacific Coast Gas Association,
states that the company's electric plant at Stockton,
Cal., is now being considerably enlarged. Two boilers,
72 inches in diameter, are being installed. -An addialternating-current
generator
250-kilowatt
tional
will be direct-connected to a direct-current generator,
and used as a motor. Current from the Standard
Electric Company's lines will drive the combination,
producing direct current for street-railway use. The
i.ooo-hoiscpower steam plant will be shut down
before the end of the month, but will be held in reserve for use in case of accident. Mr. Adams states

San Francisco, July

the Stockton Gas and Electric Company will
have the sole right to distribute the electric
current of the Standard in Stockton. The demand
Among
for power in that city is increasing rapidly.
the enterprises calling for large additional electric
power are the extension of the street-railway system
and the erection of the glass works.
J. B. Miller, treasurer of the Edison Electric Company, Los Angeles, Cal., states that the company's
plant at Los .\ngeles now has a total capacity of
8,000 horsepower, and that the 3.000-horscpower plant
The
at Redland is being brought to completion.
company's new plant at Los .Angeles will not be comI'leted until the end of the year. This is a steam plain,
When this
in which crude oil will be used as fuel.
that
still

plant is completed the company will have at its disposal about 20,000 horsepower generated by waterpower and 6,000 horsepower generated by steam,
which will be held in reserve. Mr. Miller states that
in addition to the street-railway consumption of electricity, there is a demand for fully 12,000 horsepower
along the company's lines. This includes the cities
of Los Angeles, Santa Ana and Redlands.
Work has commenced on the new power plant
of the
Siskiyou Electric Power Company, near
Yreka, Cal. The power will be generated from the
waters of Fall Creek at a point where it flows into
the Klamath River.
The installation of the plant
Nvill require 4,700 feet of flume and 2,837 feet of'pipe
line.
The water will have a pressure of 700 feet
and will develop 2,500 horsepower. The purpose of
the company is to furnish power and lights for the
various mines in the i;icighborhood and to furnish
hght for the town of Yreka. E. H. Steele, Yreka,
is the manager of the company.
The Board of Trustees of the city of .Alameda,
Cal., is now advertising for bids for furnishing electric current to the municipal electric-light plant of
that city, for two years.
Bids will be received until
August 4th. The current to be supplied is to be
alternating, of 7,200 alternations and 2,300 volts at
the switchboard in the municipal central station, and
to be available any hour of the day or night, in such
quantities as may be required, not to exceed 150
amperes. The city of .\laineda has a steam-generating plant, which is comparatively new. but it is
believed that the big power companies will he able
to supply the required current at a less cost than
the current could be generated at the city plant.
The Breck Electric and Manufacturing Company
has been incorporated here with a capital stock of
The incorporators are G. Breck, E. D. BulS.^5.000.
lard, B. Heinrich, L. Bories and H. N. Beatty.
The board of trustees of the Lewiston Electric
Light Company at Lewiston has decided to enlarge
the capacity of the power house of the company.
The cost of the betterments now under way will aggregate $16,000. These include a 500-horsepower
Pelton waterwheel, a large penstock to take water
from the flume, an enlargement of the flume, an
entire new set of street arc lamps for Lewiston,

new transformers, and some minor changes. The
proposed enlargement in the capacity of the plant
will include a new generator, and larger transformers.
It will involve an expenditure of about $15,000.
'a.

PERSONAL.
A

dispatch from Italy says that the czar has decorated Mr. Marconi with the Order of St. Anne.

Frederick B. Rounds, once general superintendent
of the Metropolitan street railway of New York city,
committed suicide in Hoboken, N. J., on July 24th.

Sigmund Bergmann,

a

well-known

electrical

man-

ufacturer of Berlin, Germany, it is announced, will
soon visit the Lhiited States to confer with Thomas
A. Edison.
E. H. Milhngton of St. Thomas, Out., has been
appointed superintendent of telegraph of the Michigan Central Railroad Company, to succeed E. E.
Torrey, at Detroit, Mich.

General A. W. Greely. chief of the United States
Signal service, has sailed for Alaska, where he will
superintend the building of the government telegraph

from 'Valder

to

Eagle City.

Charles Louis Yorston, an electrician, and president
of the Pernaux Electric Company of New York city,
died in his home in Whitestone, Queens Borough.
N. Y., on July 25th, at the age of 39 years.

General Morris Schaff of Pittsfield, Mass., has
been reappointed a member of the Massachusetts
Gas and Electric Light Commission, to serve three
years.
General Schaff has been a very popular
member of the commission.

Hugh J. McGowan. president of the Indianapolis
Street Railway Company, has subscribed $10,000 to
the fund now being raised to secure the Arsenal
grounds in Indianapolis for a technical institute. Mr.
McGowan says such an institute will prove to he the
solution of the social problem.
W. Home,

formerly a well-known Chicago
in town last week.
Mr. Home
in the general machinery trade
in Yokohama, Japan, for several years.
On leaving
Chicago on the occasion of his latest visit he said he
was bound for India on a business mission.

Fred

man, was
has been engaged
electrical

An article on "Electrical Problems of Main-line
Railway Traction," written by the late Charles T.
Child, appears in the Engineering Magazine for .August.
The writer takes a conservative position, believing that the present equipment of steam locomotives on most railways will probably be worn out
in service.

Assistant Superintendent Horace Porter of the
Cincinnati Traction Company has resigned his position to become superintendent of the street railway
The contpany owning the Paducah
at Paducah, Ky.
system has just lieen reorganized, and the property
Albert
will be improved and the lines extended.
Benhem will probably be Mr. Porter's successor at
Cincinnati.

The engagement of Miss Blanche Estabrook of Chicago, daughter of H. T. Estabrook, general solicitor
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of tlie Western Union Telegraph Company, and a
niece of Colonel Robert C. Clowry, president of the
same company, to Karl G. Roebling of Trenton,
N. J., has been announced. Mr. Roebling is a son of
Ferdinand W. Roebling, and a director of the John

A

for his appearance recently before
a United States commissioner in the phonograph
The plaintiff in the suit had been trying
litigation.
for some time to get Mr. Edison on. the stand, but
had been unable to subpoena him. The breakdown
furnished the opportunity to serve the writ, as the
young man who had been attempting to serve it
happened to be on the spot and recognized Mr. Edi-

was accountable

The Monterey and

ELECTRIC LIGHTING.
is

to

been destroyed by
Troy,

erect an electric-light plant.

improve

to

Electric Light

Works

has

fire.

has authorized a bond issue of $3,500

III.,

its electric-light plant.

Rayne, La., has voted to issue $20,000 for the
and electric-light
construction of a waterworks
system.

Centerburg, Ohio, has voted to build a
and electric-light plant. Mayor Bishop

Grove Street railway
of Monterey, Cal., has been sold to the Monterey
Gas and Electric Company and will be converted into
an

road.

electric

The People's Traction Company of Audubon,
N. J., with a capital of $175,000, has been incorporated by Josiah K. Bougher, I. A. Sweigard and
W. D. Parry to operate an electric railway.
.

Intervale Traction Company of
Newburg,
N. Y., has been incorporated with a capital stock of
The local directors of the enterprise are
$300,000.
Hiram O. Odell, J. A. P. Ramsdell and W. J. Mc-

Incorporation papers have been filed by the Western Illinois Electric Railway Company of Milan,
111.
The capital stock is $15,000. The incorporators
were Franklin H. Caldwell, Robert E. Little and
Elmer E. Reynolds.

The Kent and Cecil Light, Power and Railway
Company of Elkton, Md., has been granted a charter
to construct a trolley line between Elkton, Chester-

may

town and Colchester Beach, touching the Delaware

be ad-

line

new boiler plant the Pacific Light
Power Company of Los Angeles. Cal, will use
its

and
oil

as fuel.

A

Kay.

waterworks

dressed.

In

being organized to operate an elecO. A. Thaxon is
tric-light plant in Jackson, Ga.

company

is

near Middletown.

An

extensive

power plant

is

being

The electric-light and ice plant of William Curry
& Sons of Key West was recently destroyed by an
explosion.

The Granite City and Venice (111.) Light and
Power Company has been inccirporated with a
of

$160,000.

he Rouge River Electric Light and Power Cornpany of Rockford, Mich., has been incorporated with
a capital of $12,000.
'i

City Council of Yazoo, Miss., has ordered
issuance of $200,000 in bonds for waterworks, sewerage, and electric-light plants.

The

the

at

Railway ComCompany and
Company. Mer-

pany,
the Auburn Interurban Railway
rick Bros, of Syracuse have the contract.

Light, Heat and Power Company
Milwaukee has increased its capital from $10,000
John I. Beggs is president.
$1,000,000.

The Whitney-Widener syndicate is reported to be
trying to purchase the properties of the Fair Haven
and WestviUe Street Railroad Company in New
Haven, Conn., and the Hartford Street Railway
Company, and the Hartford Electric Light Company

to

The Fort Dodge (Iowa) Light and Power Comis under new management and the plants of
the company will be extensively improved.
The Roswell (N. M.) Electric Light and Power
Company has been incorporated with a capital of
The incorporators are C. M. Bird, C. F.
$40,000.
pany

Bode and

A

line of electric railway from Jonesboro to
City, Tenn., is projected by Hugh H. Kirk-

Johnson

patrick, who was in
a few days ago.
It

Cincinnati to meet capitalists
said that the line will pass
through "a very populous territory and that the
district is becoming more important from the fact
that a national soldiers' home will be erected on
the route.
is

and H. N. Kraft.

The Carbine Lighting Company

of Huron. S. D.,
has been incorporated with a capital stock of $500,Selden, Henry
incorporators
are
Charles
000.
The
J. Bredy and Philip Lawrence.

Gas, Light and Power Company of Peru, 111., has changed its name to the
Citizens' Lighting Company, and has increased its
capital from $130,000 to $250,000.

The Peru-LaSalle

The Empire Light and Power Company
has

D.,

been incorporated

vvith

of Huron,
a capital stock
F. W. Richart,

The incorporators were
of $500,000.
C. E. Anderson and Phillip Lawrence.

Mill Creek Electric Light and Power Company, North Dansville, N. Y., has been incorporated
with a capital of $200,000. The directors are F. A.
Owens, J. E. Crisfield and W. J. Beecher.

The

The

Light Commission of Marquette,
considering a change in the light system
from direct current to alternating current. If the
change be made, new machinery will be needed.
Mich.,

The Atlantic City (N. J.) and Suburban Traction
Company has been incorporated with a capital of
construct an electric railway from the
in Atlantic City, N. J., to Baltic Avenue in the same city, and thence to Pleasantville,
with branches from the latter place to Absecon,
Linwood and Somers' Point. Edward R. Sponseer,
Harrisburg, Pa., and C. Taylor Leland of Philadelphia are chiefly interested.
$500,000

Electric

is

The City Council of Charles City, Iowa, has passed
an ordinance granting a 25-year franchise to the
Charles City Lighting and Heating Company, to
erect poles and wires for a system of lighting and
heating.

said that Clark Bros, of Philadelphia, owners
of the East St. Louis (111.) street railway, have
purchased the Citizens' Electric Light and Power
Company's plant of East St. Louis. The consideration is reported to have been $<5oo,ooo.
It is

The Harvey Water and Light Company

of Harplant to the Calumet Gas
I'he consideration wa.s nominal.
The plant is security for ap issue of $200,000
first-mortgage bonds payable in five years.

vey, 111., has conveyed
and Electric Company.

The Independent

its

Company

of Kewanee. 111., has been incorporated with a capital of
purpose
The
of the company is to furnish
$5,000.
light and 'power.
The incorporators are G. A.
Anthony, John P. Brady and Julius Vancoutrain.

Electric Light

The

first

of officers, constitution and

list

controlling

interest

was

sold

for

about

$500,000.

The report of the New York Railroad Commission shows that there are now some 1,700 miles of
electric-railway lines in operation in the state of
New York. The number of long-distance electric
roads competing with steam railways is not yet
large.
The 42 most noteworthy lines, authorized,
under construction or completed, aggregate 1,232
miles of electric roads, of from 15 to 120 miles
each.
These lines generally parallel existing rail-

ELECTRICAL SECURITIES.
Electric Company is to increase its
capital stock by $3,000,000, making the total $13,000,000.
The new stock is to be issued at par to shareholders this month. The company was authorized at
the last annual meeting to increase the capital from
$8,000,000 to $15,000,000, and a stock dividend of
$2,000,000 was declared shortly thereafter.

offered by the General Electric Company
holders of Sprague Electric Company securities
having been accepted by holders of 74 per cent, of the
capital stock and 88 per cent, of the bonds, President
Markle of the Sprague company declares that the
sale to the General Electric Company has become
operative.
The General Electric (!^ompany has deposited the cash necessary to carry out the contract
with the United States Mortgage and Trust Company of New York.
to

First-mortgage 40-year 4% per cent., gold bonds
the Municipal Gas and Electric Company of
Rochester, N. Y.. to the par value of $650,000 are

offered at 10; j-nd interest.
Principal and interest
are guaranteed by the Rochester Gas and Electric
Company, which has acquired all the property and
franchises of the Municipal company. The Rochester Gas and Electric Company, which now controls the entire gas and electric business of Rochester, operates under franchises unlimited as to time.
The power utilized is taken from the Genesee River,
which has a fall of about 260 feet within the city
limits.
Of the power available, the Rochester Gas.
and Electric Company takes about 90 per cent.

TELEGRAPH.
The

lease of floor space in the Rialto Building,
Chicago, to the Postal Telegraph-cable Company has

been recorded. The company will occupy 10,248
square feet of floor space on the ground floor and
9,388 square feet in two stories to be added to the
building, besides 1,500 square feet in the basement.
The lease runs for 25 years from May i, 1905, at
an annual rental of $30,000.

The Canadian government
Dawson to Ashcroft, giving

telegraph wire from
the Klondike region
connection, through the Canadian Pacific and other
lines, with the outside world, has been down most
of the time since the latter part of May.
The
trouble has been chiefly from spring freshets washing away trees and banks and allowing the wires
to fall.
In many places storms have blown trees
over the wires. The government will, perhaps, lay
a land cable over the most difficult mountains.

SPACE TELEGRAPHY.
The
makes

Weaver Power Company

T.

of Asheville,

N. C, has executed a mortgage for $150,000 on its
power plant, located five miles below Asheville, on
the French Broad River.

Alpha Portland Cement Company
N.

will

of

Phil-

has secured a controlling interest in
Power Company of Easton, Pa., and

J.,

the Lehigh
now co-^trols the big
pany, on the Delaware
The Delaware Canal,
widened 10
is being

add

power plant of the

De

Forest

Wireless

Telegraph

Company

announcement that it has received a confrom the War Department at Washington for
the

the installation of four complete wireless-telegraph
stations.
The stations are to be in readiness for
operation in time for the army and navy maneuvers.

POWER TRANSMISSION.
The W.

Ths

of members.

The Western

tract

ways.

sD'irg,

lists

to

The Macon Consolidated and the Metropolitan
Street Railway companies, operating in Macon, Ga.,
which have been controlled by Boston men since
1894, have been sold to Nashville (Tenn.) and Savannah (Ga.) people. The Macon company controls
the Metropolitan company.
The system comprises
about 20 miles of railway. The bonds amount to
$350,000 and the stock amounts to $500,000. The

Tlie

volume of transactions of the newly

organized American Electrochemical Society has just
been published by the society, under the supervision
of the secretary, C. J. Reed.
The volume comprises
250 pages. It contains a historical sketch of the
society, proceedings of the Philadelphia inaugural
meeting last April, the constitution and the text
of the papers and discussions presented before the
meeting. The frontispiece is a portrait of the president. Dr. Joseph W. Richards, who contributes an
introductory sketch to the volume. Lists of charter
members, arranged alphabetically and geographically, are given, and an obituary of the late Charles
T. Child is also included.
For convenience in reference a separate pamphlet is issued, containing the

Board Walk

others.

The West Seneca (N. Y.) Light, Heat and Power
Company has been incorporated with a capital of
The directors are E. B. Smith, C. A. Hahl
$200,000.

S.

accumulators for the
Hasting's Sons Publishing Company, Lynn, Mass.,
by the Electric Storage Battery Company of Philadelphia is described in a recent bulletin issued by

of

Conn.

Hartford,

of

The Wisconsin
of

installation of Chloride

The terms

erected

Y., for the Auburn City
the Citizens' Light and Power

Auburn. N.

interested.

capital

The

Pacific

The

The Vandalia (Mo.)

1902

the latter company.

breakdown of Thomas A. Edison's automobile

Danville, Ky.,

2,

PUBLICATIONS.

ELECTRIC RAILWAYS.
The Clarinda College Springs and Southern Railway Company of Clarinda, Iowa, has been incorporated by William Anderson, Edson G. Rich and
others.

Roebling's Sons Company.

A.

August

latter

com-

River, six miles below Easton.
between Easton and the plant
feet and deepened four feet.
1,000 horsepower to the plant.

A. H. Brooks, chief of the party, which, under the
United States Geological Survey, is exploring and
investigating in Alaska, has called attention to the
extensive waterpowers existing in the southwestern
portion of Alaska. This is the narrow portion of
the country extending southward along the Pacific
coast upon which Juneau, Sitka and Skagway are
located.
Low-grade ores in large bodies are found
and can be worked to advantage by making use
of excellent waterpowers which abound in the region.
In the Ketchikan mining district the waterpowers are available for the entire year.

As the Navy Department has decided to equip the
fighting ships of the American navy with a system
of space telegraphy, a board, consisting probably
of five members, is soon to be appointed to investigate the whole subject, to decide upon the system to be installed, and to work out plans for the
education and training of men to operate it aboard
the ships.
As the North German Lloyd steamship Kronprintz Wilhelm was passing the Lizard not long
after she had left Southampton on her westward
trip, a wireless message was sent from the Marconi
station at the Lizard to one of her passengers and
received successfully. This is the first time on record, it is said, that a wireless message, sent from
a shore station, has caught an outgoing liner.
The Postal Telegraph-cable Company has arranged
with the Marconi Wireless Telegraph Company of
America for the exchange at Sagaponack, L. I., of
messages to and from vessels equipped with the
it is now posfor passengers to telegraph friends on shore
either farewell messages or notice of arrival.
The
arrival of steamers may also be reported from
Sagaponack several hours in advance of their being
sighted at Fire Island, or Sandy Hook.

Marconi wireless apparatus, so that
sible

.

August
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MISCELLANEOUS.
The Union

Electric

of Duburiiie, Iowa,
has been incorporated with a capital stock of ?i,ooo,'
OOO:

The Hudsoti Valley

Electric

Company has

certificate of increase of its capital stock
000 to $3,000,000.

filed

from

a

$30,-

During a recent electrical storm on the Potomac
River, lightning struck a small powder house, burning up 58.000 pounds of smokeless powder. No one
was injured.

The Warner

Electric Purifier

Company

of Huroil,

S. D., has
000.
The

been incorporated wiili a capital of ifs.ooo;incorporators were Charles F. Warngr,B. E. Helnian and Philip L.Twronce.

TRADE NEWS.
said that there is a great demand for gas
engines in Northern Spain. Julius G. J. Lay is
L'nited States consul-general at Barcelona.
It

is

Ray D.

Lillibridge,

the

quarters

in

Broadway,

the

new

Maiden

New York

advertising exoffice to larger
Lane Building, 170

technical

announces the removal of

pert,

his

city.

The Tuggle Electric Supply and C onstruction
Company of Waco, Texas, has been incorporated with
The incorporators are
a capital stock of $25,000.

W.

G.

Tuggle, E. L. Bacon and

J.

who constitute the company, are well
the electrical field, having been in the
business for many years. F. S. Kline is superintendent of the company.

H, Crawley,

Company

F. Keith.

Bids will be received by the public lighting commissioner of Detroit, Mich., until August 29th for
furnishing one goo-horsepower engine, one 600-kilowatt alternator, one 6o-kilowatt exciter, and 320,000
pairs of carbons.

Insulation Company of Hobokeil,
N. J., has been incorporated with a capital stock 01
$ioo.coo.
The company's oflice is at 423 Hill Street,
West Hoboken. The incorporators are Robert W.
Taylor, Rudolph Brummerhop and Louis P. St. Clair.

known

in

The Magnetic Improveinent Company has been
incorporated with authorized capital stock of no less
than $50,000,000 for the purpose of manufacturing
and dealing in electric motors, automobiles, etc.
The company is to \ave South Dakota headquarters
in .Mitchell.
The incorporators are A. A. Honey and
C. .\. Ballard of Chicago, and T. J. Spangler of
Mitchell, S. D. The company will have a branch
office in Chicago,
The Westinghousc

and

Electric

Manufacturing

Company of Pittsburg, Pa., has brought out a new
automatic circuit-breaker for use in charging automobile stor.age batteries. This device is designed
to meet an objection sometimes urged against the
electric vehicle, viz., the care, time and attention
required to charge the battery properly. The instrument protects the battery from all injury dtie
to overcharging and is said to be absolutely certain
this connection.
The principle of operation is
the automatic opening of the circuit when the charging voltage across the battery terminals rises to a
predetemiined point, dependent upon the nature of
the battery and its voltage or number of cells.
For
convenient adjustment of point of cut-out, the device
is
graduated in volts and calibrated at working
temperature of coil. There are two varieties, differing only in the coils, which interchange with
each other. By the intelligent employment of this
device it is possible to insure that the battery is as
full as the available time admits without requiring
any special knowledge and without probability of
risk of injury to battery.
in

The Eastern

Sealed proposals are being invited for an indefinite period for furnishing the United States Indian
School at Genoa, Neb., with a quantity of electrical
supplies, etc.
full list and specifications will be
furnished bidders upon application to W. H. Winssuperintendent
low,
of the school.

A

The Walter Motor and Power Company

of Pon-

Mich., has been incorporated with a capital stock
of $1,000,000. The company is organized for the
purpose of buying, selling, renting and dealing in
motors for water, steam and electricity. The incorporators were S. W. Smith of Pontiac, Mich., W. L.
Walter of Port Huron, Mich., and Charles H. Fred
and Alexander W. Bell of Washington, D. C.
tiac,

Owing

rapid increase in its business, the
C. J. Toerring Company of Philadelphia has been
compelled to take more extensive quarters in the
Warden Power Building at Nineteenth Street and
Allegheny Avenue, w'hich is now the company's
address. In this new location the company has
three times as much space as formerly and is in a
position to fill all orders for arc lamps promptly.
to the

Electrical Manufacturing Company
of Peoria, 111., was recently incorporated to deal in
second-hand electrical apparatus (particularly dynamos and motors) also to do general electrical
repair work.
Although in business only a few
months, the firm has been successful beyond the
expectations of the organizers. A. C. Ault and A.

The

Illinois

:

BUSINESS.
The Reynolds

Electric

Company,

manunew Reynolds

Chica,go,

facturer of the well-known improved

flasher, ireports a very prosperous business.
Flashers are coming into more general use, and the Rey-

nolds company says that it is receiving a large share
of the business.
The company also makes a specialty of repair work and maintains a staff of expert
mechanics for this purpose.

The Helios-Upton Conrpany
Chicago has secured an order
storage battery from the Grand
pany of Grand Rapids, Mich.

of Philadelphia and
for a 3,000-ampere

one large street-railway company 33% per cent, and!
another 20 per cent, in lamp renewals. The marmfactnrers of the Packard lamp stick to standard'
lamps and avoid novelties and freak lamps. They
make good lamps, and among them a special streetrailway lamp based upon their knowledge of streetrailway conditions. The Electric Appliance Company, Chicago, is the selling agent for Packard
lamps.

Among

falo

the recent contracts awarded
Forge Company of Buffalo, N. Y.,

the

Continental

to the Bufis one from
Coal Company of Glouster, Ohio.
This company has ordered three 250-inch fans, to
be installed in its mines for the purpose of ventilating
and exhausting fumes, smoke and all dangerous gases
constantly met with in coal mining. The fans are
250 inches in diameter, with housing of the threefourths type and of the special width of 72 inches.
The sides are built of extra heavy ^teel plate, and
are thoroughly braced with angle irons of ample size,
effectually preventing all vibration.
The blast wheels
of the fans arc of the usual centrifugal type. The fan
shaft is supported independent of the housing by
two standard Buffalo self-aligning, chain-oiling outboard bearings, mounted on masonry pedestals. This
is similar in
many respects to
Modoc Coal Mining Company, located

plant

that
at

of the
the same

and recently installed by the Buffalo Forge
Company.
Westinghonse. Churcli, Kerr & Co., during the
last month, have received a large number of
orders
for We-stinghouse .steam engines and turbines, includmg two of the largest engines in existence for
power service. 'Hie New York Edison Company has
place,

ordered tv/o more 6,000-horsepower vertical

three-

compound engines, in addition to the eight
engines of this same type now running and under
course of erection at its Waterside station. The
Rapid Tran.sit Subway Construction Company, New
York, has iust placed an order for three T.250kilowatt. tnrbo-generator sets for installation in "its
new power house, and also two 400-horscpower, vertic.al_
marine-type,
cross-comnound engines. The
turbines will be used for lighting the power station,
subway and stations, and the compound engines,
which are built to run on high-pressure, superheated
steam, direct-connected to Westinghonse generators,
will be used as the main exciter units for the power
cylinder,

The Hartford

station.

(Conn.') Street Railway

Com-

Rapids Edison ComThis is the second
large contract for storage batteries secured from
Edison central stations by this company. The other

pany

contract referred to was for a large battery installed
at the Edison station, Kansas City, Mo.

recent turbine orders are the T.ooo-kilowatt tnrboeenerator outfits
for
the
DcBeers Consolidated

For the August meeting of the Knights of Pythias
San Francisco the Chicago, Milwaukee and St.
Paul Railway Company is making an excursion rate
of $50 for the round trip, good between Chicago and
San Francisco or Los Angeles, and with a final
return limit of September 30th. The Chicago, Milwaukee and St. Paul railway is known as the Short
Line between Chicago and Omaha. Two through
in

trains are run daily in each direction, with the best
sleeping-car and dining-car service. Time tables,
maps and information are furnished on application
to F. A. Miller, general passenger agent, Chicago.

The Packard lamp is reported to have been largely
sold during the last year, particularly among streetrailway companies, and under competitive tests. It
is said that the use of the packard lamp has saved

complete engine and generator equipment, consisting of one I.7SO-horsepower horizontal,
will install

cross-compound Corliss direct-connected to
inghonse railway generator, and switchboard.

a

West-

Among

Mines. Ltd.. South Africa: two r.ooo-kilow.itt outfor the Cleveland, Elvria

fits

and Western Railway

Comnanv: three i.ooo-kilowatt ntitfits for the 'West
Penn Railwav and Lighting- Comnany two 400Wlowatt outfits for the Roslvn Lio-ht and Power
:

roninanv. Roslvn, L. I.: one 400-kiIowatt unit for
the Johnston Harvester Coiripany. Batavia. N. Y.
one /loo and one 750-kilowatt for tlie E. F. Goodrich Comnany of Akron, Ohio.
The lar<rest turbines
in existence at the present time are under construction for th.' two hre-e railwav svstems of Londnn.
England. These turbines will furnish nower for
operating an underground-train service, and the seven
units ordered aggregate 41,000 kilowatts, the largest
unit being 5.000 kilowatts.
A large number of orders have also been received for compound, junior
.ind

stan.lard

engines.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Train-control System. Charles E. Barry,
Schenectady, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

705,016.

December

filed

i6,

The system comprises

1898.
a cootroller.

automatic means for

preventing the operation of the controller whenever the
current in the motor circuit rises above a predetermined
Talue, and means for modifying the operation of the automatic means. (See cut on next pa^e.)

Safety Contact Interrupter for Electric
Arcachon, France.
Bellange,
Wires. Gaston
Application filed September 9, 1901.
The interrupter is provided wiih casing having a quan-

705,020.

mercury therein. Conductor wires extend entirely
through the ends of the casing and engage the mercury.
The device is soitibly supported, and a plate carrying a
V-shaped projection is mounted on the under face of the
tity of

casing for eneageroent with the trolley wheel.

Interior-conduit Outlet Box. William F.
Bossert, Utica, N. Y., assignor to the Bossert
Electric Construction Company, Utica, N. Y.

705,026.

Application

A

filed

May

cover for an outlet box

1902.
described.

8,
is

Holder. Hermann F. T. Erben,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Appli-

705,055.

Brush

December

cation filed
20, 1900.
Th« bolder has a curved resilient arm. one end of which
bears OD the brush, and a pivot by which the other end of
ttie arm is supported, and about which a portion of the
arm is coiled in an inverse direction to the curve.

Device for Preventing Humming of TeleWires, Mason Grover, Bidwell. Ohio.
Application filed September 6, 1901.
The device comprises a split flexible body of dampcr-

705»073-

phone

ing material having a passage to receive and hold a wire
and with which the split communicates to permit of en-

Office) Jiih' 22,

igo2.

trance of the wire to the passage, the body having a
peripheral groove to receive an attaching band.

Manufacture of Carbon Electrodes. Charles
M. Hall, Niagara Falls, N. Y. Application filed
February 19, 1902.
The method of baking carbon electrodes is described.

705,076.

It consists in placing them in proximity to a conducting
path or core, insulating the electrodes or groups of electrodes, piling other electrodes outside the first-named
electrodes, heating the latter by heal transmitted through
the inner electrodes, and subsequently placing them next
(o a core to receive final baking.
(See cut on next pa^e )

Surface-contact Electric Railway. Edward
Hew^lett, Sclienectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.

705.082,

M.

Application

filed

October

20,

1897.

In the electromagnetic switch described are combined
a contact, a movable support, an electromagnet for moving
the support toward the contact, and a second contact on
the support, one of the contacts having a ball-and-socket
joint, whereby it can adjust itself to the other contact
when the magnet moves ihe suppor'.

Electric Railway,
Frederic W. Hild and
Samuel B. Stewart, Jr., Schenectady, N. Y.,
assignors to the General
Electric
Company,
Schenectady, N, Y. Application filed November

705.083.

30, 1900.
In a railway having a closed conduit containing a conductor arranged to be engaged by a car-collector traveling through a comparatively narrow longitudinal slot, are
combined a cover for an opening into the conduit at a
place where it is desired to remove the collector from the
conduit, and underground mechanism connected with the
cover, and constructed and arranged to be operated by the
car to move the cover.

Advertising Device, Charles E. Johnson,
Maiden, Mass. Application filed November 15,

705,090.

1901.

The device
upon

its

consists of a resilient board or card having
oQtward face the words of the advertising mat-

Means for vibrating the board or card comprise an
electrical circuit-breaker or buzzer, with resonant appliances, as bells, rigidly attached to the board.

ter.

Supervisory Relay, William Kaisling, Chicago. Ill, assignor to the Kellogg Switchboard

705,092.

and Supply Company, Chicago,
filed February 4, 1901.

111.

Application

Combined with an electromagnet

are an armature situated opposite the pole thereof, and a mounting for the
armature comprising a spring passing across the inner
face of the armature and secured at one end to the armature and at the opposite end to a suitable support,

Method

705,096.

of

Amalgamating

Metals.
Paul
assignor to the
American Amalgamating Company. Application

Knappe,

A.

filed

March

Grantville,

7,

Ga.,

1902.

A

part of the process consists in causing the passage of
an electric current through pulp intermingled with the

mercury.

705,102.
ard,

Electric Circuit-breaker.

New

York,

Harry W. Leon-

and

FLenry P. Ball, Mount
Vernon. N. Y., assignors to H. Ward Leonard,
Itronxville, N. Y.
Application filed April 4,
1 89
J.*.

Briefly the invention consists of the combination of a
number of electric switches designed to be moved manually and independently into normal position, and a single
controlling device for automatically controlling the movement of the switches after manual adjustment.

Electric
Gas-igniting
Device. John
A.
Mosher, Chicago, 111., assignor to the Adams
& Westlake Company. Application filed July 23,

705,111.

1901.
In the igniter are a pair of stationary electrodes, a contac
ci piece, a gas-cock and a wiper moved by the cock for
ma
.waking and breaking an electric circuit with the contact
piece and inducing a spark at the electrodes, the engaging
face of the wiper being beveled in order to facilitate its
passage across tbe contact plate.
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Rheostat. John A.
Application filed August

705,112.

Mosher, Chicago,

111.

1901.
The rheostat has a plate with one face spirally grooved,
a refractory liniDK for the Rtoove, an electric conductor
seated in the groove, a binding post to which each end
of the conductor is connected, a filling of non-conducting
refractory material covering and submerging the conductor, and a covering plate secured to the first-named
16,

plate.

705,122.

Arc

Electric

Ohio,

Madisonville,

Lamp.

John

Nowotny,

S.

assignor to the General
Schenectady, N. Y. Appli-

Electric Company,
cation filed June 28, 1897.
The lamp combines a carbonholder, a tube which in"
closes the holder, an armature, a solenoid magnet, a core
which incloses the magnet, an extension on the core, and
means for adjusting the armature so that its position with
respect to the extension may be varied to compensate for

indicate the temperature of the "known-temperature
junction," whereby, when the circuit is closed, the temperature of the opposing junction will be directly indicated, in degrees, on the scale.

Multiplex Electric Thermometer. Anthony
Zeleny, Minneapolis, Minn., assignor of onehalf to C. E. Thayer, Minneapolis, Minn. Ap-

705,187.

plication filed January 20, 1902.
A galvanometer and a switch are combined with a number of thermo-electric circuits having individual thermoelectric junctions and a common thermo-aleciric junction,
which common junction, by the switch, may be connected
with any opposing individual junction, to complete the
thermo-electric c'rcuit.

Printing Telegraph. Theodore M. Foote,
Brooklyn, N. Y., assignor to the Western Telegraph Typewriting Machine Company. Appli-

705,227.

cation filed

different lengths of arc.

Means

Electromagnetic Switch for Surface-con705,136.
William B. Pottact Electric-railway Systems.
ter, Schenectady, N. Y., assignor to the General

March

11,

1901.

are provided with the printing mechanism for
it electrically to another similar machine at a

connecting

distant station, and a keyboard is provided with a plurality
of circuit-closing keys and with electric severed but contacting wiring connecting the keyboard detachably withthe printing machine,

1902

AiiL;nst 2,
Electrical Panel-board Attachment.
Miiller, Brooklyn, N. Y., assignor to

705,424.

W.

Brooklyn,

Krantz,

March

Y.

N.

Ernest

Hubert

Application

filed

1902.

12,

The board has

circuits and concealed fuses therein with
an electric lamp, flexible conductors therefrom and a contact plug on the conductors, adapted to be applied to the
binding posts of the circuits to test the fuses.

Electric-light

705,429.

New

York, N.

Mortimer

Sign.

Norden,

Norden-BittYork, N. Y. Ap-

Y., assignor to the

ner Electric Company, New
plication filed April 14, 1902.
The sign combines with a base or support and a
of lamp sockets secured thereto, a plate adapted

series
to

be

connected

to the base and having a series of apertures
coinciding in position axiatly with the sockets, and tube
sections secured at one end to the plate concentric to the
openings and receiving and surrounding the electric-lamp
bulbs as secured to the sockets.

Iridescent Coating of Copper, Bronze, or
Like Surfaces. Duncan Sinclair, Coalbrookdale,
England. Application filed December 31, 1900.
Tha process of coating articles having a surface of cop-

705,456.

per or its alloys is described, which consists in thoroughly
cleaning the surface, immersing it in an electrolytic tank
containing alkali, oxide of lead, water and a little electrocoppering solution, and passing an
electric
current
through, and then quickly drying and heating.

Safety Device for

705,480.

Strohm,

Elevators. Samuel D.
assignor to
the
PhilApplication filed April 4, 1896.

Philadelphia,

Pa.,

Strohm Elevator Safety Device Company,
adelphia,

705,016.

—TRAIN-CONTROL

SYSTEM

NO. 705,238.

Electric Company, Schenectady, N. Y. Application filed October 11, 1897.
Switches for completing the circuit from the feeder to
different surface contacts consist of three stationary and
three moving contacts arranged at three corresponding
points around a central core supporting the moving contacts, the moving and stationary contacts being free to adA magnet is
just themselves and compensate for wear.
provided for lifting the moving contacts into engagement
with the fixed contacts.

Electric Switch. William
nectady, N. Y., assignor to the
Company, Schenectady, N. Y.
July 27, 1900. Renewed April

705.137.

B. Potter, ScheGeneral Electric

Application
23,

filed

1902.

In an electric switch, the contacts of which are liable to
stick owing to arcing, there is combined with the movable
switch portion an actuator therefor, having a lost-motion
connection therewith, whereby in opening the switch the
actuator can have a free movement at first, and will then,
if the contacts are stuck together, impinge against the
switch portion to force the switch contacts positively
apart, against their tendency to stick.

705.138.

Blow-out

Magnet.

William

B.

Potter,

Schenectady, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Original
tric

— MOTOR-GENERATOR.

Tracy B. Hatch, Menomonie, Wis., assignor to the Submerged Electric Motor Company, Menomonie, Wis.
AppliElectrical Machine.

705,238,

November 15, 1901.
motor-generator is described which has a motor rewinding for high pressure wound about and
exposed upon the frame of ihe machine, and a regulating
resistance low-pressure winding for the generator exposed
upon the machine. Switch devices on the frame of the
machine are connected respectively with the motor and
generator circuits and are movable along the resistance
windings, (See cut.)

cation filed

A

sistance

3,

1902.

which the current strength

small current

is

flowing through the circuit.

A

1901.
cathode cell has a plate arranged to form a space be-

tween the same and the walls of the cell. An anode cell is
mounted upon the plate and engages in the recess. A
is mounted in the wall and has a spindle extending through the anode cell.

propeller

Train-controlling Apparatus. Jonathan D.
Price and Alexander C. Miller, Aurora, 111.
Application filed December 9, 1901.
The apparatus combines a track having one electrically
continuous rail serving as a main and one rail electrically

705,291.

divided into sections corresponding to blocks, a third rail
or conductor electrically divided into sections corresponding to blocks, a fourth rail or conductor which is electrically continuous and serves as a main, an electric
generator connected with the first-named track rail and
the fourth rail, connections between the fourth rail and
the sections of the third rail through which ihe sections
are energized, instruments connected with both the track
rails and controlling the last-named connections, and connections for supplying current to the instrument?.

and
Railway. Walter Behrens
Electric
Jean P. Tihon, Paris, France. Application filed
October 10, 1901.
An arrangement for collecting current for electric rail-

705'373-

NO. 705,076.

— MANUFACTURE

OF CARBON ELBCTRODES.

Martin W, Robinson,
Medford, Mass. Application filed May ii„ 1901.
The cathode is composed of. a nickel-plated' copper

705,148.

Electric

Battery.

"

plate and has non-conducting buffers secured thereto in
combination with intermediate zinc plates alternately

arranged.

Connecting Plug for Electrical Switchboards. Arthur T. M. Thomson, East Dulwich,
England. Application filed December 18, 1899.

705,161.

Within the casing of the plug, at the end projecting from
the switchboard, is provided an electric lamp, which is
connected by wires, inside the plug, to the casing of the
plug and to the sleeve of the plug. The sleeve is also
joined to one of the communication wires of the plug, whereby a signal current of electricity sent through that wire and
the casing of ihe plug will cause the lamp to be illuminated and serve the purpose of a signal,

Galvanometer. Anthony Zeleny, Minneapolis, Minn., assignor of one-half to C. E. Thayer,
Minneapolis, Minn. Application filed January

705.186.

20,

1902.

a thermo-electric couple is a galvanometer having a reading scale graduated in degrees of
temperature and set, whon the circuit is open, so a& to

Combined with

1901.

The system is operated by means of electric currents,
and combines apparatuses, each consisting of a bipolar
rotor, having no coils, and a stator having primary and
secondary coils, the primary coils of the stators being connected with one another and also to a source of electricity, while the secondary windings of all stators are
connected at corresponding points.

NO. 705,373.

— ELECTRIC RAILWAY.

705,264.

is

subject to considerable variance are a switch therein, any
arcing at which it may be highly desirable to avoid, a
permanent magnet of hard iron having a large amount of
residual magnetism and coercive force, and an energizing
coil for the magnet which is connected in the circuit,
whereby the permanent magnet co operates with the coil,
to blow out small destructive arcs at the switch when a

12,

April 1, 1901.
An electric motor having a number of pairs of poles with
magnetizing coils connected in series, is provided with a
switch arranged to cut out a pair of the coils, thereby increasing [he current through the other coils and changing
the motor from an ordinary multipolar machine to a consequent-pole machine.

newed April

a circuit in

Movements and Indicating the Position of Indicators or the Like. Wilhelm A. Thiermann,
Hanover, Germany. Application filed November

filed

Electrolytic Apparatus for the Production
of Chlorine and Alkali. James Mactear, Westminster, England. Application filed September

23,

System of and Apparatus for Transmitting

705,482.

Electric Controller. John C. Henry, Den705,241.
ver, Colo.; Susie A. Henry, executrix of John
C. Henry, deceased, assignor to the Stanley
Electric Manufacturing Company. Application

Divided and
application, filed October 11, 1897.
Rethis application filed February 28, 1901.
Combined with

Pa.

Parts of the invention are a controlling rope for operating the controlling mechanism of the car, a clamping or
locking device on the car normally out of engagement with
the controlling rope, a solenoid or magnet for operating
the locking or clamping device, a partial or incomplete
circuit carried on the car, a series of corridor doors, a
separate partial electric circuit for each of the doors, a
closer in each of the circuits operated by the corresponding doors, and means whereby the partial circuit on the
car will connect with the partial door circuits when adjacent to the latter.

ways is described. It comprises a plurality of depressible
spring pedals, contact-breaking commutators carried on
shafts, disks mounted on the shafts and adapted to be
operated by the pedals, a two-armed spring-pressed lever
having a projection or pawl at one end adapted to engage
each disk, a connection from one arm of each lever to
the preceding disk, and a connection from the other arm
to the succeeding disk whereby the placing in circuit of
one commutator involves the placing out of circuit of the
preceding and succeeding commutators. (See cuM
705.379-

Butz,

Albert
M.
Thermostatic
Circuit-closer.
Oak Park, 111. Application filed February

1902.
An expansible member consisting of a compound bar is
placed within a tubular expansible member, and the circuit-closer is attached to the compound bar.

5,

Cable Clip. Huber R. Davis, Cardington,
Ohio. Application filed June 2, 1902.
The cable-grip consists of a link, a strap and a levercam hook.

705,391.

705,421.

Testing Device for Boilers.
Moore, Moundsville, W. Va. Applica-

Water-level

Herman

tion filed December 9, 1901.
Lical circuit-closing connections attached to a gauge tube
comprise plugs having binding posts for the attachment of
the circuit wires, one of the plugs being provided with a
contact-piece forming a guide and the other with a pivoied
contact-piece carrying a float. An electric circuit includes
the conducting wires connected with the plugs. A bell is
in the circuit, and a normally open switch is also in the
circuit.

Automatic Dynamo Regulator. William
A. Turbayne, Buffalo, N. Y., assignor to Charles

705.487.

M. Gould, New York, N. Y.
January

Application

filed

1902.
with a driving

13,

element are a generator
relative to the element, drive connec-

Combined
mounted to move

between the driving element and the generator,
means for moving the generator, and electrically controlled mechanism for actuating the moving means and
which operates upon a variation of the speed of the genertions

ator.

Means

705,490.

for

Dissipating

Static

Robert O. Vandercook. Evanston,

March

111.

Electricity.

Applica-

1901.
As a means for obtaining non-electrical atmospheric
conditions in a press-room or apartment for like uses,
there are provided cooling means at the top of the room
or apartment and means for introducing water vapor into
the room or apartment at a point distant from the cooling
means, the cooling means being disposed uniformly
throughout the area over the space to be maintained in

tion

filed

13,

non-electiical condition.

Multiplex Telesig. William S. Burnett
and William H. Goodall, Milwaukee, Wis. Ap-

705,511.

plication filed April 6, 1900.

A

circuit-closing

mechanism

for electrical stations

is

described in which are combined a circuit-closer at each
station having individual characteristics, a carrier located
at each station and provided with a series of elements
adapted to be adjusted in accordance with the individual
characteristics of the circuit-closer at such station, an
electromagnetic device controlling the movement of the
carrier, and means for definitely limiting the length of the
carrier movement for any one electrical impulse.

Electric

705,541.

Madisonville,

Nowotny,

Arc

Lamp.

Ohio,

assignor to the General
Schenectady, N. Y. Appli-

John

S.

Electric Company,
cation filed November 29, 1897.
In the lamp are arranged a clutch for holding and feeding the upper carbon, a cylinder, a piston therefor, elastic
material forming a peripheral portion of Ihe piston and
adapted to yield laterally, means for adjusting the diameter of the piston, a connection between the clutch and
the piston, and a holder for the upper carbon.

Reissue.
12,015.

and Call-recording Device
Systems. James B. Gill. San
Application filed September 6,
Original No. 635,37^, dated October 24,

Toll-collecting

for Telephone
Francisco. Cal.
1900.

1899A recording mechanism is described which includes a
rotatable record card, a marking device, means projecting
the marking device against the face of the card, means for
moving ttie card to space the markings, means for setting
and locking the marking device for action, and electric
means controlled from the central station for releasing the
marking device at will to impinge against the card.
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XXXI.
Drainage-canal Waterpower Developments Near

Proposed

Joliet,

III.

—

was completed

indeed, from the inwaterpower possibilities
of the Chicago Drainage Canal and of the deepened

Ever

since

it

ception of the project

—the

channel of the Desplaines River, virtually a part of
the Drainage Canal, have excited the greatest interest
Lately this interest has been stimulated
in Chicago.
by the efforts of a syndicate of private capitalists to
utilize a portion of the available power and by the

somewhat belated exertions of the Sanitary District
of Chicago to accomplish a similar work, the two
attempts being naturally in opposition.
The canal, as is quite generally known, was constructed to divert the sewage of Chicago from Lake
Michigan and leave a purer water supply for the city.
This was accomplished by cutting a channel through

PIG.

PitOPOSED DRAINAGE-CANAL

I

the watershed

in

Northern

rivers flowing into the lake from those that flow
reversinto tributaries of the Mississippi River and
ing the eastward flow of the Chicago River. By
means of this channel there has been created the
It exlargest artificial waterway yet constructed.

River
tends from the South Branch of the Chicago
miles,
at Robey Street to Lockport, a distance of 28.05
and is largely cut through solid rock. The width
22
varies from 160 to 290 feet, and the depth being
its entire
feet the canal is navigable throughout
The length of the Chicago River from Lake
length.
Michigan to the beginning of the canal is six miles,
making a total length of 34-03 m'les. This channel
cubic feet
at present provides for a flow of 300,000
portion
of water a minute. As soon as the river
flow
of the canal inside of Chicago is widened the
600,000
will be increased to its allowable capacity of
cubic feet a minute. The utilization of this considpower
erable quantity of water for the development of
is

the stake for

a

erected.

with the waters of the Desplaines River down the
declivity to and through the city of Joliet, and the
making of such changes in the Illinois and Michigan
state canal as the new conditions developed rendered
necessary.

powers to provide for the drainage
and to build docks, the board of trustees of the Sanitary District has the power "to control and dispose of any waterpower which may be
incidentally created in the construction and use of
said channels or outlets, but in no case shall said
board have any power to control water after it passes
beyond its channel, waterways, races or structures
into a river or natural waterway or channel, or waterOutside of

its

of the district

which eager contestants are now

striving.

The Drainage Canal was built by the Sanitary
trustees,
District of Chicago, through its board of
which has the power under legislative grant to manage and control all affairs of the District, even to
the extent of levying taxes and issuing bonds, buying
The canal proper ends at Lockport,
real estate, etc

— SITE

No. 6

1902.

dam and special controlling works are
Below these works the construction completed by the District covers the work necessary for
conducting the flow from the channel in conjunction
where

WATERPOWER DEVELOPMENTS.

Illinois that divides the

9,

omy company's

Western Elecand October 5, igoi.
In addition to this point there are two favorable locations on the river channel where power may be
developed. One of these is just below Lockport and
The other is 2% miles
will be mentioned later.
below the state dam in Joliet. In 1898 the Sanitary
District bought lands on both banks of the Desplaines River within the limits of Joliet, with a view
Plans were
to controlling this second waterpower.
drawn the following year, and in 1899 and igco they
were partially executed, the work consisting chiefly
in dredging a part of the channel and building a
stone embankment 15 feet high from the state dam
trician

of

plant appeared in the

September

20,

1900,

along the east side of the river to a point near the
mouth of Hickory Creek, a tributary to the Desplaines River. The map on the next page (Fig. 2)
shows the topography of this region. The work

OF SANITARY DISTRICT S PROSFECTI VE DAM ON DESPLAINES RIVER AT JOLIET, ILL.
the

board of trustees

power or docks situated on such river or natural
waterway or channel." It is also provided that "such

was then allowed

channels or outlets may extend outside of the territory included within such Sanitary District, and
the rights and powers of said board of trustees over
the portion of such channel or outlet lying outside
of such district shall be the same as those vested in
said board over that portion of such channels or

funds for the work or imtil the sentiment of
the Chicago people should demand a resumption
This
time
development.
waterpower
the
of

outlets within

the said district."

Between the controlling works at Lockport and
Lake Joliet (a widened portion of the Desplaines, located south of the city of Joliet) the bed of the
Desplaines River has a considerable slope. The addition of the water from the Drainage Canal has
created valuable waterpower sites on the
the only power utilized is that
derived from a fall of water ranging from nine to
Street in
feet formed by a dam at Jackson
13
therefore
river.

,

At present

Illinois.
that is owned by the state of
This waterpower, which is capable of a total development of 8,000 horsepower, is leased to the Economy Light and Power Company, and the electricity
generated is used for light and power in Joliet and
to operate the Chicago and Joliet electric railway.
A portion of the current is also utilized by the Commonwealth Electric Company of Chicago, it being
transmitted over a high-tension, three-phase trans-

Joliet

mission

line.

Illustrated

descriptions

of the Econ-

deciding

to

to

wait

cease,

until

it

had

sufficient

idle

came three or four weeks ago, when the trustees
discovered that a private syndicate had been quietly
laying its plans with a view to developing the same
waterpower, only at a poipt about a mile and a half
below the District's proposed dam and power house.
This private syndicate, so far as the public has
been informed, consists of two young men, Robert
Gaylord and Charles A. Munroe. Mr. Munroe is
an attorney, the junior member of the firm of Eddy,
Haley & Munroe, while Mr. Gaylord was formerly a
stock broker. The names of several well-known
capitalists have been mentioned in connection with
the syndicate's movements, but thus far the two
gentlemen mentioned are the only ones that have
been identified with the enterprise. It is stated that
the syndicate will eventually incorporate under the

name

of the

American Power Company.

Messrs. Gaylord and Munroe are carrying out
their project with the aid of an old state law which
gives any man or company owning land on both
sides of a stream,

sawmill
right to

or

other

condemn

and wishing

to build a "grist mill,

or machinery," the
the property of other people along
public

mill
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the stream which it "shall be necessary to take or
injure" in the process of the construction of the
dam and pool. They have purchased or have options
on some of the land on the two sides of the river
for a mile below the Sanitary District's property (see
Fig. 2), which virtually ends at the mouth of Hickory Creek, just at the southern limit of Joliet. The
first public notice of their plans was given when
they filed condemnation suits on July 12th against
the Sanitary District for its land as far up stream
as the state dam and also against two landowners
farther down stream. Immediately the trustees of

the District awakened to the fact that the valuable
acquisition of this waterpower might slip from their

hands, and they decided to resume operations at
once on the work stopped two years ago; also to
begin work on the Lockport development. Chief
Engineer Isham Randolph at once ordered materials,
and the work was put under the direct supervision
of G. M. Wisner, assistant chief engineer of the DisPreliminary work was started, but the men
trict.
were forced to stop on July 29th by reason of a
restraining order issued by Judge Hanecy in the
interests of a taxpayer of the District.

A

good idea of the plans at issue may be obtained from the map (Fig. 2). The proposition of
the Sanitary District is to throw a dam across the
river from the embankment already constructed,
building the power house directly on the dam. The

Hickory Creek, which in times of heavy rains is
apt to overflow its banks and cause considerable damage.
Messrs. Gaylord and Munroe propose to accomplish this by building for the creek a new channel, as indicated on the map.
This channel would
be about a mile in length. The first part of it would
be 150 feet in width, but for the lower half it could
only be 80 feet wide, as the Atchison, Topeka and
Santa Fe Railroad Company owns the adjoining
land.
This throttling of the creek is regarded by
many as a bad engineering feature, as it would tend
to make the water back up in times of floods.
In
fact, injunction proceedings have already been commenced against Mr. Gaylord by a gentleman owning
property on Hickory Creek, which he says would
be endangered by the construction of the artificial
channel proposed. At present the only work done
by the private syndicate has been to dig a few test
holes on Patterson Island and the west bank to
determine, evidently, the nature of the ground. The
stone and earth taken from one of these holes is
shown at the extreme left in Fig. 3.

The LocKroRT

Development.

The

plans of the Sanitary District for the development of the waterpower available at Lockport are

somewhat

indefinite, but the general features which
have been decided upon are very interesting. It is
proposed to extend the drainage channel at the present level above the controlling works south
7,000 feet to a point about 2,900 feet below
the old Lockport wire-mill dam and about a
mile north of the Elgin, Joliet and Eastern
railroad bridge. At this point will be built
the big new dam, the power house and a large
lock that will transfer vessels from the channel
above to a deep tailrace below that will be
excavated and carried down the valley to
'ROPOSeo DEveiopMENT Joliet. To make these improvements will neOF&AYIORD SY/VDJC/JTE cessitat^ the changing of the flow of part of
the river, and work on that miuch of the plan
is now being carried out.
Fig. 4 shows the
probable site for the Lockport dam and the

FIG. 2.

the east half of this

dam

9,

1902

Great Northern Underground Railroad
in London.
London has two
service.

electric

tunnel railways in actual

Perhaps a dozen of projects for similar

lines are in various stages of discussion or construction.
One line that is nearly completed is that
the Great Northern and City Railway Company.

worthy of a

brief description.

of
It

The

railway extends over a length of 3% miles from Finsbury
Park, in the northern outskirts of London, to Finsbury Pavement (Moorgate Street), in the City. The
company was incorporated in June, 1892, but after
this nothing was done to further the project until
the year 1898, when the contracting firm of S. Pearson & Son floated the company with a capital of
Immediately after the issue, of the stock
$10,400,000.
work was begun and the road, which possesses some
distinctive features, is now almost ready to be opened
to the public.
The company built two tunnels throughout the
entire route with the exception of crossovers at
different points, where one large tunnel is provided.
Each tunnel is fitted with one track, and the average depth of the roadbed below the surface is 60
feet.
The tunnels of the Great Northern company
are of considerably larger size, measuring 16 feet
internal diameter, than that suggested as a standard
by the Board of Trade, which was 13 feet, and
which figure has not been exceeded by any other
road. At wayside stations the diameter of the tunnels is 21 feet, and at terminal stations 23 feet. ' One
advantage of the larger-sized tunnels is that they
are capable of accommodating the ordinary rolling
stock of any steam railroad in the country. Another special feature of the Great Northern is that
the tubes are not built entirely of iron, as has been
the practice followed hitherto, but the lower half is
formed of brickwork and concrete, the upper part
being made of iron segments, as usual. One of the
results expected from this mode of construction is
the diminution of vibration. The permanent way,
too, is of somewhat peculiar design, consisting of
flat-bottomed rails supported by chairs, which are
carried on longitudinal sleepers. In the electrical
cquipmeut of ilie line two separate insuiated conductors will be provided, one carrying the return
current back to the power house, instead of utilizing
is

PROPOSED DRAINAGE-CANAL WATERPOWER DEVELOPMENTS ON DESPLAINES RIVER, NEAR JOLIET, ILL.

western end of the dam would be used for a spillway.
This plan would give, it is estimated, about ii,00Q
horsepower. Then, by constructing a deep tailrace
to the lower waters, an increased fall would be created, whidh would give an additional 4,000 horsepower, making 15,000 horsepower in all. It is planned
to build

August

first,

and as

a

beginning of the work three stone jetties have been
thrown out into the stream. These are clearly shown
in Fig. I, which also gives a view of the river and
pile of lumber
embankment, looking up stream.
for the cofferdam, an office building and a tool house
are seen at the right. The cofferdam will be constructed between (he two jetties shown in the foreground.
The engineering features of the private syndicate's
power development are a little more complex. The
plans have been prepared by C. E. Sedden and consist of the extension of the District's embankment
for over a mile, to what is known as Patterson's

A

As indicated in Fig. 2, a dam would be
thrown across the river from the south end of the
island, and the water impounded in the whole valThe power house would be erected on
ley above.
the south end of the island adjoining the dam. This
island, which is shown in Fig. 3 (page 87), is low,
and the filling in and other engineering work would
Island.

involve considerable expense. This plan, it is estimated, would make possible a development of 15,000
horsepower, the head of water being practically the
same as what is obtained by the District at its dam.
One difficulty that will have to be surmounted in
executing this plan will be to divert the water of

scene of the work that has already been started.
this portion of the valley is considerably lower
than the channel at the controlling works, the
extension will necessitate building up the channel
with embankments. It is estimated that it will cost
$3,000,000 to build this dam and power house, construct the tailrace and put in the necessary machinery,
but in return the District will have a constant waterpower capable of developing 24,000 horsepower when
the full flow of f)00,oco cubic feet a minute is sent
down the channel.
No information has been given out in relation to
the hydraulic and electric equipment that will be
placed in either of the Sanitary District's power
houses or in that of the private syndicate, and it is
more than likely that the question of apparatus has
not been seriously considered by the projectors themselves.
At present the contest is more of a legal one,
except that the Sanitary District has made an effort
to carry out its plans by actual work at both its sites.
One feature of the power-house designs, however,
may be regarded as definitely settled in respect to
all three power houses, and that is the nature of the
hydraulic equipment. On account of the low head
at each site, a large number of turbines will have
to be installed in as many separate bays, the wheels
being coupled together in groups as may be desired.
In this respect they will be similar to the turbine
equipment of the Economy Light and Power Com-

As

pany

at Joliet.

The New Flome Gas Company
is

to

build a gas

of Pontiac, Mich.,

house and clcctric-light plant.

the track for this purpose. The power house occupies a central position on the Regent's Canal, and
will supply direct current at 550 volts to the motors
on the trains. In the first instance four generating
units, built by the British Thomson-Houston Company, which has charge of the entire electrical equipment of the system, and each capable of an output
of 800 kilowatts, will be installed. They are directconnected to vertical cross-compound engines of
1,250 horsepower each, made by Messrs. Musgrave
of Bolton. Ten boilers, of Messrs. Davey, Paxman
& Co.'s "Economic" type, which will constitute the
battery of the plant, are in place. The cars' are
wider and loftier than any in use on other lines.
They will be made up into trains of seven, capable
of accommodating 500 passengers.
Three cars in
each train will be equipped with two motors each.
These motors are of 125 horsepower each, and will
give a train a maximum speed of ZZ miles an hour.
The trains will be worked on the shuttle principle
They will complete the double jourat the termini.
ney of seven miles in 30 minutes. The service will
require II trains, each of which will weigh about
200 tons when normally loaded. This is a very
large capacity, compared to anything in electric railways in London hitherto. The tunnels and cars are
lighted by separate circuits, fed by special lighting
dynamos situated in the power station. The voltage
is the same as that in use for power purposes, and
in case of accident to the light dynamos, the power
The tercircuit can be made to feed the lamps.
minal stations are lighted by five-ampere enclosedarc lamps, together with i6-candlepower incandesThe latter are used in the tunnels.
cent lamps.
The terminal station on the street and rail level
are connected by elevators, operated by electricitj'.
These convey the passengers to and from trains.
,

August

9,
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The

Effect of Daylight upon the Propa
gation of Electromagnetic
Impulses Over Long Distances.'
Bv G. Marconi.

During some long-distance space-telegraphy tests
carried out toward the end of February last between a
transmitting station situated at Poldhu, on the coast
of Cornwall, and a receiving station on board the
S. S. Philadelphia traveling from Southampton to
New York, I had the opportunity of noticing, for
the first time in my experience, considerable differences in the distances at which it was possible
to detect the received oscillations during daylight.

noticed that at distances of over 700 miles from
the sending station the signals at 6 a. m. were quite
clear and distinct, whereas by 7 a. m. they had
grown weak, almost to total disappearance, their
strength thus apparently diminishing in proportion
as daylight increased at Poldhu.
No such weakening of the signals was noticeable between the hours
of 12 midnight and i a. m.
With a view to further tests in this same connection, I carried out other experiments between
the station at Poldhu and a receiving station (in all
respects similar to the one on the Philadelphia) situated at the North Haven, Poole, Dorset. The distance between the North Haven and Poldhu is about

87
ting elevated conductors covered with insulating material opaque to ordinary light.
I have never noticed
any appreciable difference in the distances over which
signals are obtainable during the day and the night
respectively in the course of all the other numerous
experiments which I have carried out with installations not designed for very long distances, and in
which the electrical power used at the sending station has been small compared with that used at the
Poldhu installation. Probably the much higher potential to which the elevated conductor at Poldh'u
was charged may have greatly increased the facility
with which losses might occur, due to diselectrification through the influence of daylight.
I hope to
he able to make a complete study of the effects
described in this note in the course'of further longdistance tests which are likely to be undertaken
shoi(:y.

Chicago Aldermen Complete Investigation of Eastern Traction Systems.
The Chicago aldermen comprising the committee
on local transportation of the City Council completed
their eastern tour of street-railway investigation last

Monday, when
The committee

they returned from New York city.
spent the last four days of last week
in Boston, arriving there on Wednesday morning.
That day was spent chiefly in inspecting the Boston

Elevated Railway Company's system, President William A. Bancroft and the Boston transit commissioners having special charge of the entertainment.
In
the evening a dinner was given to the committee
by President Bancroft. On Thursday the city oflicials took the committee down the bay, visiting

many

points of, interest. B. J. Arnold,
engineering
expert,
accompanied the

throughout the entire

The general

FIG.

3.

—

PROPOSED DRAINAGE-CANAL WATERPOWER DEVELOPMENTS. VIEW ON DESPLAINES RIVER, SHOWING
PATTERSON'S ISLAND, SITE OF THE PROSPECTIVE GAYLORD-SYNDICATE DAM.

compared with the distances

as

at

which the

effects

obtained at night.
Before describing the results obtained, it may be
useful if I give a brief description of the nature
of the apparatus used at the transmitting and receiving stations. The transmitter at Poldhu was
similar in principle to that used by me in previous
n-ork, but the elevated conductor at the transmitting
station was much larger, and the potential to which
it was chatged at the peak of each electrical oscillabe

could

tion ver>-

viously

much

in e.xcess of

employed.

any that had been pre-

The transmitting

elevated

con-

ductor consisted of 50 almost vertical naked copper
wires, suspended at the top by a horizontal wire
stretched between two poles each 48 meters high
and placed 60 meters apart. These wires were
separated from each other by a space of about one
meter at the top, and, after converging together,
were all connected to the transmitting instruments
The potential to which these conat the bottom.
ductors were charged during transmission was sufficient to cause sparking between the top of the said
wires and an earthed conductor across a space of

152 Statute miles, of which 109 are over sea and 43
over high land. It was found that the signals from
Poldhu could be perfectly well received at the North
Haven during the night when four vertical wires
12.1 meters high were used in connection with the
receiving instruments, while, all other conditions being the same, during the day the height of the wires
required to be 18.5 meters, in order to receive the
same signals with equal clearness.
The cause of these observed differences in the
eft'ects obtained by night, as compared with those

noticed by day, may be due to the diselectrification
of the transmitting elevated conductor, operated by
the influence of daylight. The electrical oscillations
in the transmitting elevated conductor may thus be
prevented by the discharging influence of light from

the

city's

aldermen

trip.

result of the trip

is said to have been
most valuable, as all of the members of the committee have gained many interesting facts concerning
the transportation question in New York and Bos-

ton that will prove useful in their handling of the

problem in Chicago. They are said to favor
strongly the construction of a subway in the down-

town

section of the city and are universally of the
opinion that one can be built here with less difficulty than in New York or Boston.

Cleveland May Have Three>-cent Fare.
The
August

Ohio rendered a decision on
which granted to the Cleveland City

Circuit Court of
4th,

Council the right tO' issue service franchises for
street-car lines at a three-cent fare rate. The routes
for such lines have already been advertised by the
city clerk.
Bids will be opened August 25th for the

30 centimeters.
The general engineering arrangements of the elecerected at Poldhu for creating
waves of the frequency which I desired
were made by Dr. J. A. Fleming, F. R. S.,

tric-power

station

the electric
10 use,

also devised many of the details of the applifor producing and controlling the electric
oscillations. These, together with devices introduced
by me and my special system of syntonization of
inductive circuits, have provided an electric-wavegenerating plant more powerful than any hitherto

who

ances

constructed.
At the receiving station on the ship, one of my
receivers was employed, and the signals were recorded on the tape of a Morse recording instrument.
receiving transformer accurately tuned to the period of the electrical oscillations radiated from the
transmitting station at Poldhu was connected to the
coherer in the usual manner. The receiving elevated conductor was constituted of four almost vertical wires sustained in position by the ship's mast,

A

the
the

summit of which wires was about 6p meters above
sea level. At their lower end they were all

connected to the receiving instruments.

My

assistants at

Poldhu had received instructions

send a succession of "S's" and a short message
a certain prearranged speed every 10 minutes,
alternating with five minutes of rest, during the
following hours: From 12 to I a. m., from 6 to
7 a. m., from 12 to i p. m. and from 5 to 7 p. m.,
Greenwich mean time, every day from February 23d
to March ist inclusive. On board the Philadelphia, I
did not notice any apparent difference between the
signals received in the day and those received at
night-time, until after the vessel had reached a
distance of 500 statute miles from Poldhu. At distances of over 700 miles, however, the signals transmitted during the day failed entirely, while those
sent at night remained quite strong up to 1,551 miles,
and were even clearly decipherable up to a distance
of 2,099 miles from Poldhu.
It is interesting to note that at the time of the
year at which these experiments took place, daylight
at Poldhu was rapidly increasing between the hours
of 6 a. m. and 7 a. m., and on the Philadelphia I
to
at

I.

Paper read be/ore the Royal Society, Londoo. June

12, 1902.

FIG. 4.
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acquiring SO great an amplitude as they attain during
darkness. The diselectrification of negatively charged
metallic bodies by light has been noticed by many
rjbservers, and as each alternate half-oscillation in
the transmitting elevated conductor must necessarily
charge it negatively, the dissipating effect of light
on each alternate oscillation of the electrical wave
in the transmitting wire may be sufficient to cause
a material decrease in the amplitude of the oscillaOther tests were instituted with the object
tions.
of ascertaining whether the illumination of the spark
the transmitter had any effect upon the imof
gap
pulses transmitted, and^ accordingly, the ball dischargers were enclosed in a box opaque to light. No
perceptible difference, however, was noticed in the
strength of the signals receiyed, whether the spark
balls were or were not exposed to daylight.
It would be interesting to ascertain whether the
same effects are to be observed when using transmit-

THE SCENE OF THE WORK AT LOCKPORT.

low-fare lines. It is said that the street-car men's
union will do all in its power to oppose the successful operation of three-cent fare lines as it fears wages
will decrease in proportion to the decrease in fare.
This decision of the court ends for the time being
a struggle that has been carried on for some years
by Mayor Tom L. Johnson to establish in Cleveland
a

three-cent

street-car

fare.

The two companies

now

operating street-car lines in the city will meet
it is said, immediately in order to
keep new companies out of the field.
the lower fare,

A contact shoe was the cause of a recent accident,
on the Albany and Hudson electric railway. This
is a third-rail line, and while one car was stopped
owing to trouble with the shoe (the newspaper
account is not explicit), another came along and
crashed into it. Two passengers were killed and 25
were injured.
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The Cost
By M.

J.

of Power.

X

0-4

1.307

Part

1"

X

K

ElCHHOEN.

By

II.

This

illustrated in a striking

manner

which represents the subdivision of the
factors.

Fig.

in

be possible to estimate for
for which data are at hand,
change in load factor will
either by using the diagrams
ing new diagrams based on

dividing this equation by the expression for Ci
C __ 0.4 X 1.307
1-35

4,

4X

xi.

l.S.)7

,

i.b47

cost

total

At the prevailing low-

load
load factors of 0.3 to 0.4 the fixed charges are by
far the most important item of cost (being 45.8 per
cent, at L =: 0.4) and the consequence is that cheap
and inefficient machinery may give a lower actual
cost per unit than the more efficient and conse-

various

for

T

35

I

K
'

is

X

0.4

+

L

August

,

quently costlier modern machinery. But with an
be
increased load factor these conditions will
changed, and coal will become the principal item
of cost. The diagram (Fig. 4) shows, for instance,
that it will become 48.6 per cent, of the total at
load factor 0.8, when the fixed charges have diminished to 35.5 per cent. Fig. 4 is obtained from
Fig- 3 by dividing the different items for any particular load factor, by the total cost for the same
load factor.
If now the total cost for any particular load factor is divided by the total output for the same load

different

coefficients.

whether

arises,

it

kilowatt-hour is I.I cents and the load factor
0.4,
the probable final cost would be 0.71 cent, if the
load factor were increased to 0.8. This example,
which is well within practical limits, shows the very
considerable cost reduction that would result from
an improvement in the load factor, under the as-

in the

is

=

previous reasoning considered them as being

ZS

sumptions made.
Fig. 7 gives in a similar manner the cost of coal
per kilowatt-hour for various total costs and load
factors.
The formula solved is derived in the same
manner as the previous one. The cost of coal was

—^

0.48 Tl,

assumed

be 0.20T

to

-(-

and the output

,

KL
so that the cost of coal per unit, designated

;

o 4 r
o. 4

X

becomes
o.

T

20

0.48 T

0.20T

jVj-l

X

K
By

+

L

-|-

0.4

l.

.

]

=

C.

T

0.43

K

'

dividing this equation as before with the ex-

^

pression for Ci

X

o 4
C,

=

Ci

——

1.S47 r
jt

0.48
_-i_

xi:

847

I

or C2

o 20

The dotted

0.0433

I

=

r

o 0413

~

+

0.25J

is

0.26

obtained.

diagram refers

line across the

,

,

-f-

L

1.847

to the

following example: If the total cost of a station
is 1.25 cents per kilowatt-hour at a load factor of
then the probable cost of coal alone for a
0.4.
load factor of 0.6 would be 0.415 cent per kilowatthour.
By comparing the results obtained from the diagram. Fig. 7, with those from Fig. 2, some very
interesting conclusions can be drawn regarding the
effect a change in engine efficiency or in the price
of coal will have on the final cost, as compared with
the change due to a variation
of load
factor.
Starting, for instance, with a total cost of 0.9 cent,
this corresponds to a cost for coal of 0.278 at load
factor I, as seen in Fig. 7.
Now, by referring to
Fig. 2, and assuming an evaporation of seven pounds
of water per pound of coal and a steam consumption
of 15 pounds per indicated horsepower-hour, the
pi ice of coal corresponding to these data is easily
OM
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COST OF POWER.

5.

and the same station. Such variations of greater
magnitude are exemplified in street-railway plants
where the cars are electrically heated during the
winter
months. In
considering,
however, such
methods of increasing the load factor, that involve
an additional outlay of capital, it will be easily
apparent that the fixed charges must be increased
3

I
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OF POWER PER K I LO WAtT-HOUP FOR

= TOTAL COST

/y

J.o

independent of the load factor. This is obviously
true, so long as we consider what might be called
spontaneous variatio.ns of the load factor in one

OPi

l

o.s

LO/iP-Fflcroft.

|

|

C,

|[| |||
LOflDF/ICTOP= O.i.
I

I

I

|| ||

/O

0.5-

FOKML/Li^:
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factor,

have on the final cost,
given or by construct-

possible to increase the load factor, without additional investment, and whether the increased output
could be profitably distributed and sold.
In regard to the so-called fixed charges, I have

by Q,

4.

station,

C, [0.2831
is obtained.
-Y -f 0.2924 J
This formula is the one solved by the abacus. Fig. 6.
The dotted line across this diagram refers to the
following example: If the present total cost per

0.4

FIG.

any particular

the effect that a given

This being done, the question

=

C

1902

9,

COST OF POWFP.

C =

and again subdivided

C^

jO.ZSdl j- -td..Z92'/J.

same proportion

in the

as indicated in Fig. 4, the diagram. Fig. 5, is obtained, which gives a good idea of how the cost

unit changes with the load factor. The total
cost at load factor := 0.4, designated by Ci, is taken
as a unit.
The actual value of Ci varies, of course,

per

02

0.1

O.i

I

for different stations; but in a first-class large plant

I

I

LO/IDFflCTOP

OS

O.'i

II

III

to

OF

m

I

Sr/tT/Qt/,

is about one cent per kilowatt-hour.
In order to find rapidly the probable cost for
a given change in the load factor, when the actual
cost is known, I have constructed the graphical
This is based on the followtable shown in Fig. 6.
ing considerations: The cost per unit is, of course,
equal to the total cost, divided by the number of
units, and, further, the total cost is equal to the
total power-house expense plus the fixed charges.
Using the same notation as before, the total powerit

house expense was

found =: 0.46

T
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ther,

to
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the output for load factor L.

Fur-

C and Ci are the unit costs corresponding
load factors of 0.4 and L, respectively, it
1.947
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designates the total
1.307T -f 1.35 TL. Now, if
output in kilowatt-hours for a load factor of 0.4,
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Conthe fixed charges were assumed
0.847 T.
sequently the expression for the total cost becomes
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to be $1.75

=

from the diagrams.

By pursuing

the

method outlined above,

it

i.

COST OF POWER.

per long ton
If now this price
should be increased to $2.25, evei'ything else remaining constant, the cost per kilowatt-hour is obtained
from Fig. 2 as 0.348 cent for load factor =; i, and
the corresponding total cost from Fig. 7 as 1.14
0.4.
cents per kilowatt-hour for a load factor
Thus an increase in the price of coal of 28 per
cent, increases the total cost per unit 26.5 per cent.
Similar examples concerning the influenpe of a
variation in the other data, can be quickly obtained

found

|lll || |||l

I

[

|

TOTAL COSTOF POWER P£P KILOWPTT-HOUP FOR LOPD F/l CTOR=

will

and, consequently, that at least a part of them will
be proportional to the increase in investment, which
is
necessary to secure the improved load factor.

In such stations, where the output is distributed
and sold to individual consumers, there is a simple
method of increasing the output without any additional investment, except for distribution, and that
to lower the selling price per unit.
In the days of Adam Smith, before our present
factory system had imade its appearance and when

is

every
extent

member

of a

community was

independent as

greater
products,

to a

regards industrial

August
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representing the present average selling price. The
value of the coefficient can then be read on the middle line, and by turning the straight line around
this point as a center any two corresponding values
of the other variables can be read.
The dotted lines across the abacus represent the
If the present
solution of the following problem
station output is 45,000,000 kilowatt-hours per year
and the present average selling price is nine cents
per kilowatt-hour, what will be the probable output
if the selling price is lowered to 6% cents per kilo-

the theory of the economists was that prices were
governed hy supply and demand. This theory has
held its sway almost undisputed for over a hundred
that

only within the last two decades
has been finally overthrown by the investi-

and

years,
it

is

it

well

Bohm-Bawerck and others. It
recognized among modern economists

live

under

gations

of

monopoly

such conditions

supply

plentiful

a

and

conditions,

now
that we
is

necessary to

is

demand. The prices of commodities do not
depend on either, but their upper and lower limits
by the marginal
are fixed
create a

of

ntilitv-

respect-

seller,

How

the price is determined between these two
limits is still a matter of contively.

20
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Tamvoo
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so
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20
so/
10
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/hi

but it seems to me
probable that McFartheory is right. He
lane's
states that the relative monopoly strength of the entire

and buyers,
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group' of
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largeh^

the same time
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rates.
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load factor will be

=

0.4

0.602,

and

-1

0.955
the resulting probable cost
watt-hour, obtained from Fig. 6.

0.9

l

68,000,000 kilowatt-hours per
case corresponds to yearly

Answer:

remembered that the load factor has been increased
and consequently the cost of production per unit
decreased. If the present load factor is assumed
= 0.4 and present cost of production 1.25 cents, the

observations have

|

C = TOTAL COST OF

13

12

II

Now the first
gross receipts of $4,050,000, and the second to $4,420,000, an increase of nine per cent, effected by
lowering the selling price 28 per cent. Part of
this increase will no doubt be absorbed by the
increased expenses of distribution, but .it must be

that if the sellers lower their price voluntarily the resulting demand will increase the output more rapidly than the price diminishes. Just
how rapid this increase will be is a matter for specuOM

10

year.

proved

Oj3

3'

i

watt-hour?

of a

and at the same time exert his monopoly
based on previously granted franchises,

l

|

K ILOWflTr HOa/f

CENTOS PER

of

to

been pointed out,
the

if

such a system

hardware business, it would
pay for his share of the sales-

yVhe end.]

strength,

lll

i

i

element

+f^

franchise-granting compacity as a
munity exert his monopoly strength toward a lowering of the rates. On the other hand, to take an
extreme case, the rates offered may be so low that
the individual seller, that is, the stockholder in the
public-service corporation, will seek for his capital
other investments offering him a greater marginal,

these

'IN

,•?

6

ca-

his

in

s

I,

and

utility,

member

Under

i

/>'I25

electric

the

find

greater marginal

utility

nli

ii

FOfif^UI-/):':

prefer
light too expensive and
gas light on account of its
at

i

apparent

his next-door neighbor may be getting his
supply of electricity for one-third of the price he
himself is compelled to pay for various reasons that
may be very obscure to the layman. A fact that
must not be overlooked is that, in spite of our
wasteful methods of converting the potential energy
of coal into electrical energy, power is very cheap,
and any attempt to husband it, as if it were a thing
precious beyond measure, is bound to fail ultimately.
There are a great many other and better methods
that may be devised to increase the load factor of
individual consumers, such, for instance, as a meter
that registers twice as fast during certain portions of the day and indicates clearly on the outside
the rate that is being charged.
Or a small storage
battery may be located near a certain group of
consumers, and connected with an automatic time
switch to take current during the time of light load
and deliver it during the time of heavy load.
I expect later to take up more in detail the methods of improving the load factor and the question
of the amount of capital that may be economically
expended to secure a certain improvement in the
load factor.
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the determining element of price This is
especially true for the case of
respectively,

€

has

require each buyer to
man's time, and so forth. The worst feature of
this system, however, is that it creates in the mind
of the consumer a sometimes well-founded suspicion
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Pupin Awarded Priority In Multiplex
Telegraphy.
An interference case involving claims to priority of
invention of an improved system of multiplex telegraphy has been finally decided in the Court of Appeals of the District of Columbia.
The invention
Hes in the arrangement of the receiving stations
in the application of electrical resonance in the art
of selective or multiplex signaling, and is embodied
in the issue defined in two counts as follows
1.
The method of distributing the electrical energy of
periodic currents which consists in developing a number
of effective currents of different frequencies independently
upon a single line and conveying the several energies of
these currents each selectively to a separate electrical
translating device.
2.
A system of distribution of electrical energy comprising a main line, means for independently developing
effective electromotive forces of different freauencies
thereon, branch lines connected with the main line each
having its self-induction and capacity so related as to
be permeable to alternating currents of a given frequency,
nnd an electrical receiving device in each branch line.

|

|

POWER INCESTS PER Kl LO Wft:TTHOUR FOR LOAD FACTO/f =

There were three independent claimants

in the
interference was declared Pupin,
Stone and Hutin & Leblanc. The order of their
applications, as filed in the Patent Office, is the following
Pupin, February 23d Stone, April 4, and
Hutin & Leblanc, May g, 1894.
The case was carried through all the different
steps of the Patent Office and finall", on appeal from
the examiners-in-chief, the assistant commissioner of
patents decided that Pupin "was the first to conceive
the invention, the first to constructively reduce it to
practice, and the only one to actually reduce it to
practice," and, therefore,
affirmed their decision,
Hutin & Leblanc remained in the case until' this
decision, but Stone carried it to the United States

O.i

when

case

—

the
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court.
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Judge Shepard of the

District Court of Appeals,
handing down the present decision, reviews the
evidence briefly and concurs in the conclusions set
forth in the decisions appealed from, awarding priin

6J

ority to Pupin.

Magnetic Experiments on Metals.
H, Nagaoka and K.

Honda

of

Tokyo have com-

a long investigation of the connection between the magnetization and the mechanical deformation of the ferro-magnetic metals. In reversible nickel steel, such as is used for scales on account of its small expansion, mechanical elongation
in the direction of magnetization produces an increase of magnetism. On the other hand, the same
substance stretches on being magnetized, especially
when it is annealed instead of being hard-drawn.
Iron, steel, nickel and nickel-steel increase in volume
by magnetization, but cobalt shows contraction. The
greatest volume change was observed in a nickelsteel containing 29 per cent, of nickel, in which it
As reis, in a strong field, 40 times that of iron.
gards the Wiedemann effect, the twist produced by
the combined action of circular and longitudinal
magnetization in iron, nickel and nickel-steel increases with the longitudinal field strength, and

pleted
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but as a conservative preliminary estimate
may be taken. Putting this assumption in the shape of a mathematical formula:

lation,

the

D

1.25th po.wer

=

,„.^

,

where

D =

demand

FOR

LO/f D FACTOR

=L

.

COST OF POWER

or consumption

millions of kilowatt-hours per
of electric power
selling price of electric power in cents
year, P
a coefficient, whose
is
per kilowatt-hour, and
value can be determined when present output and
As this formula is rather
selling price are known.
inconvenient for numerical calculations, I have conin

=

K

production in the first case would be $562,500
in the second case $649,400; consequently the
net gain, $283,100 per year, would be nearly all
The mathematical expression for the
clear profit.
gross receipts is, of course, DP, and by a simple
of

and

substitution

the

equation

DP

=

K
-po.j-

_
—

K
•

„

,-p

obtained. This expression has no maximum value,
that the gross receipts will increase indefinitely when the price of power is decreased.
The system of charging for the electric power

is

showing

structed the diagram shown in Fig. 8,
in
the solution for such cases as are apt to occur
first
is
The value of the coefficient
practice.
obtained by taking on the upper line the point cor-

also has a certain influence on the consumption, and
consequently on the load factor. I believe it would
the
be of considerable advantage to return to

responding to the present output and connecting it
by a straight line to the point on the lower line

hour,

system of a uniform price per kilowattwith a small discount for prompt payment

and

for

which gives

K

old

quantity.

The Wright maximum-demand

reaches a maximum, whence it decreases gradually
The sense of twist
as the field is further increased.
in iron and nickel-steel is opposite to that in nickel.
The transient current produced by twisting a longitudinally magnetized wire and the longitudinal magnetization caused by twising a circularly magnetized
wire are reciprocally related to the twist produced
by longitudinal and circular magnetizations.
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A Year's Electrical Exports
Elihu Thomson on the Metric System
Castelli (Solari?) Receiver for Space Telephony.
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of E. P.

The Seamy Side

of Wireless Telegraphy.

By

OoUins
Recent Central-station Changes
Railroad Car Lighting. By L. T. Canfield.

Wayne Men

in

follow electrical advancement

promised.

is

and space

The new system

of

wireless communication, in particular, will be given
careful

a

under circumstances approximating

test

war conditions

as nearly as possible.

telegraphing between

ship and

There

will be

shore and between

and many valuable lessons should

different vessels,

be learned.

resume of the space-telegraphy
given in Mr. A. Frederick Collins'

interesting

situation
article

is

in

this

issue.

The author

entitles

his

con-

"The Seamy Side of Wireless Telegraphy," and shows that there are two sides to the
shield.
The paper was prepared before the dashing
Silvanus Thompson had cast his gauntlet into the
arena as the knight-errant champion of Sir Oliver
Lodge as the inventor of space telegraphy. Professor Thompson was not particularly convincing,
but he did work up quite a bit of a shindy so that
the seamy side of the new art is even seamier than
when Mr. Collins wrote. The great value of Marconi's work is clear enough to the impartial observer but some of the trials and tribulations visited upon him and the lesser inventors are clearly
tribution

92
92
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A.

94.

set

forth

in

Mr.

Collins'

restrictions of a

The

missiles.

was sent back and no
made to operate the cars as

.car

as

Charlottesville against the shot-gtm quaran-

However, the company

93

the courts.

95

antine should be enforced against the electric lines
and not against the steam roads.

95
95

It

97

Often

but apparently never improved,

criticized,

service

telegraph

the

the

of

British

Postofifice

is

again held up tq public derision. An official circular admits that a considerable percenta.ge of the
3,000

employed

operators

London

the

in

inexperienced

are

and

central

office

inefficient,

and

at
di-

This state of affairs is without exChamberlain, financial secretary to

office.

Austen

cuse.

the Treasury, endeavored 'to explain the matter in

House of Commons on the theory that there
must always be many recruits employed, but experienced telegraphers deny this, and point out that
the

only

service

claimed,
in

months'

three

actual

the

preparation

begun.

is

due wholly to

is

department,

exacted

is

before

The inefficiency, it is
new economies undertaken

since

ployes are availaMe.

plenty

of

efficient

em-

extraordinary, too, that

It is

in the entire telegraphic service

no typewriters are

used, except for a few in the foreign departments.

Public ownership appears to be a failure in such a

conspicuous example as the government telegraphsGreat Britain.

of

Even more

up-to-date than the telephone newspa-

per of Budapest

is

the proposed space-telegraph

service of lively Paris.

It is

news

proposed to establish

a

from which wireless telegraphy will
transmit the news to subscribers in differ-'

has

resulted

in

of

interurban

electric

greatly increasing the

railways

number

of

of affairs have occurred, and the situation has
aroused serious attention. In Indiana there were two
such accidents last week.
train on the Vandalia
,steam road struck a Terre Haute interurban car at

and six
At Yorktown a Big Four switch
engine (steam) struck a Union Traction car (electric) at a crossing, killing the motorman and injuring a number of passengers.
These accidents have

ent parts of town.
The Societe Frani;aise de Telegraphic Sans Fil has been organized with this end)
in

view, and the experimental stations which have

been installed

work

in different parts

satisfactorily.

subscribers

all

the important

caused a renewal of the controversy between

99

interurban and steam railroad 'companies regarding
lilt use of interlocking switches at crossings.
Three

Publications

99

Telegraph

99

Miscellaneous

99

Trade News

99
99
99. 100

CONVENTIONS AND EXPOSITIONS.
American Electrotherapeutic Association, Hotel Kanlerskill,
Catskill Mountains, N. Y,, September 2d, 3d and 4tb.
New York State Street Railway Association, Caldwell, N. Y.,
September gih and loth.

the

laws have been passed by the
Indiana Legislature, but none of them has met the
situation.
The first provided for interlocking
switches for steam-road crossings, the second was
made to include electric roads and th? third stipulates that if an electric line crosses a steam road
it must bear the cost of the construction and operaThe question
tion
of an interlocking switch.
whether interurban railway companies should put
interlocking switches has been at issue in the
ill

interlocking-switch

is

city

appear to

to send to the

news of the

day, such

as the sessions of Parliament, stock quotations, results of the races, etc.,

and the news

will thus be re-

ceived in t^e shortest possible time, the subscribers
leave their houses.

98

of the

The company

being kept posted as to

99

Record

permanent value.

others seriously.

Automobiles

Business

Altogether,

with the able assistance of Mr. B. J. Arnold, the
consulting engineer, the committee should be
able to recommend a carefully thought-out system of

a crossing, 'injuring three persons fatally

98

98

Electric Railways

and surface

business

city's

97

98

98,

as,

the trip seems to have been a profitable one, and,

97

98

Electric Lighting

"express"

or

lines for short-haul or "local" business.

be used to

Multiplication

A

97

Personal

—

will test the matter in

96

97.

97.

long-haul

for

seems to be unjust that such a quar-

grade railroad crossings in the country, with consequent increase in the danger of accident. In several
states accidents due to this comparatively new state

Sub-

DEPARTMENTS.
Correspondence
New York Notes
New England News
Canadian Intelligence
Southern Developments
From the Buckeye State
Information from Indiana
Northwestern Notations

desirable

is

for instance, in broad terms, elevated or tunnel roads

central station,
95

When

their pilgrimage to New York and Boston
Chicago aldermen constituting the local transportation committee of the City Council appear to
have plucked the fruits of observation to an extent
Chicago
sufficient to repay them for their journey.
is. in truth, in a backward statCj so far as its streetrailway facilities are concerned, and the aldermen
have returned more than ever convinced of the
fact.
The members of the committee are reported
to be in favor of a downtown subway, which does,
indeed, offer a promising solution of the problem.
They were also impressed, apparently, with the advantages afforded by the operation of all the lines
Another lesson
in the city as parts of one system.

By

the

central

Quarantine

95

By Charles Edward
jected to High-potential Stress,
(American Institute of
Skinner. Illustrated. Part I.
Engineers.)
Electrical

the situation adequately.

of sending to the capacity of the operators in the

(Master Car

Mr. Yerkes Successtul
Proposed African Power Plant
Energy Loss in Commercial Insulating Materials

is

it

rects operators at outside offices to adapt their rate

article.

tine.

95

the law unconstitu-

probable that the
next Legislature will enact a law that shall cover
In Indiana, at least,

tional.

;

93

Frederick

The lower court held

question.

;

further efforts will be

93

now pending

is

the court of last resort in Indiana to settle the

ill

of long-haul and short-haul traffic

An

flying

91
91

courts of several states and a case

1902

9,

learned was that a more systematic differentiation

ifar

London

Illustrated Electrical Patent

telegraphy which

93

Conference
in

who

to the extensive use of searchlights

93

Builders' Association.)

Fort

owing

93

91

91

McConnell
President Fish Talks
Public Telephone Rate in Chicago Reduced
General Telephone News
Death

naval maneuvers will be of particular

93

gr

Chicago Elevated-railroad Improvements
Lord Kelvin's Opinion
92,
Development of the Telephone Field. Illustrated
Improvements in Long-distance Telephony. Illustrated..
Competition Advantageous
Indiana Telephone Items
Telephone N^ws from the Northwest
Ohio Telephone Notes
Southern Telephone Developments

The coming

interest to those

93

Illus-

cation.)

tember loth. nth and i2th.
American Electrochemical Society, Niagara Falls, N. Y., September t5th, l6th and 17th.
Indiana Electrical Association, Indianapolis, September 17th
and i8th.
International Association of Municipal Electricians, Richmond. Va., October 7lh, 8th and gth.
American Street Railway Association, Light Guard Armory,
Detroit Mich., October 8th, gth and lotb.

rough-and-ready sort
must sometimes be reckoned with in electric-railway
operation. Thus a recent attempt to operate cars on
the Greenfield interurban line between Knightstown
and Charlottesville, Ind., was met by riotous proceedings on the part of residents of Charlottesville.
The cause of ihc trouble was a quarantine against
Knightstown on account of smallpox. The second
car run into Charlottesville was met by an angry
mob. The rails had been greased and the car was
stoned; the motorman and conductor were arrested,
and a director of the road was wounded by a stray
shot.
Passengers were struck and wounded by the

91

trated

Association of Edison Illuminating Companies, Mount Washington Hotel, Wliite Mountains. N. H., September gth to iitb.
Old Time Telegraphers and Historical and United States Military Telegraph Corps Association, Salt Lake City,- Utah, Sep-

89

Editorial

Nernst Lamps Used for Decorative Street Lighting
Length of the Heating Season. By H. C. Eddy. (Communi-

August

all

events without having to

The preliminary

steps have already been taken, and the company is only waiting
for an authorization from the Minister of Posts and
Telegraphs in order to commence work. As an example of what it intends to do, the method of transmitting the news of the races may be mentioned. In

each race course will be erected a transmission mast.
An automobile, provided with a complete set of in-

struments for a sending station, will go to the spot

on the day of the races and connect with the mast. The
news will be sent to the main station in town, which
will transmit it to the subscribers. The Popp-Branly
system of apparatus is to be used'; but how the interference problem is to be met and whether news can
be received at the central station at the same time
that the outgoing bulletins are being transmitted are

not stated.

August
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Year's Electrical Exports.

change means the production of other gages,

the classification of the Treasury Department gives information, the total electrical exports of the United States for the fiscal year ended
far as

June 30,
amount

1902,
is

Electrical
Electrical

amounted

made up

in value to $9,011,505.

This

as follows

machinery
appliances,

$5,379,746

including

telegraph

and telephone instruments

$9,011,505
the showing for the year before
(ended June 30, igoi), the exports of electrical machinery show a falling off of about 7-^ per cent.,
the figures being: 1901, $5,812,715; 1902, $5,379,746.
The comparison cannot be carried out accurately

Compared with

the case of electrical appliances, for the reason
were not separately

that in the fiscal year 1901 they

classified, being embraced in "instruments and apparatus for scientific purposes." However, there was
undoubtedly a much greater decline under this heading than in the case of electrical machinery, as,
lumping all "instruments and apparatus for scientific purposes'' together, the decline was over 26 per

Exports of Electrical Machinery.
For the Year Ended June

30.

Exported to-

of Rome (Professor Banti)
Electrical Review of London (H. W. Sullivan) the following facts in relation to the Castelli
mercury-tube receiver for wireless telephonic communication are taken. In the journals mentioned
the instrument is attributed to Castelli
without
question, but, as shown by the Western Electrician
last week. Lieutenant Solari (both Castelli and Solari are connected with the Italian navy) roundly
asserts that he is the inventor.
The tube is designed
to replace the coherer.
Two forms are shown in
Figs. I and 2 and the manner of connection in Fig. 3.
The best size of mercury globules is from 1.5
to three millimeters in diameter, and that of the
I'Elettricista

and the

igtx).

81,568.65:

266,470
io;,53i
179.234
800,423

Germany
Other Europe
British North America

igoi.

1902.

82,760.733 52,573,495
179,360
39,255
142,16s
43,000
200,297
173,402
807,419
1,147,632

Central American States and Brit

Honduras

Mexico
Santo Domingo

Cuba
Porto Rico
Other West Indies and Bermuda..
Argentina

Colombia
Other South America
Chinese Empire
British East Indies

5.S52
445,208
6,184
95,093
S.788
56,701
215,505
87,058
5,152
19,627
6,345
29.050

Hongkong
Japan
British Australasia

Hawaii
Philippine Islands
Other Asia and Oceania
Africa
Other countries

Ellhu

102,944
187,459
5,230
91,213
5,034
49,238

3,994
374,970

46,706
26,349
129,640
233,047
8,537

18,850
196,762
617
30,959

2,822
61,705
43,448
2,368
20,076

51,004
381
317,081
11,873
242,464
169,539

208,039
9,274
129,777
563,272

45.770
26,190
34,843
350

27,788
13,342
70.744
225

2,894

S4.340992 55.812,715 Ss,379,746

Total

Thomson on
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FIGS.
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CASTELLI RECEIVER FOR SPACE TELEPHONY.

2.

glass tube generally
ternal diameter, and
in external diameter.

used three millimeters in

in-

from five to eight millimeters
It will be noted that the Castube is in effect a new form of microphone
joined up in place of a coherer in circuit with a
battery and telephone, the received waves causing
corresponding variations in the battery current flowing through the telephone circuit, thus producing
signals.
In addition to its simplicity, this receiver
is self-restoring, and thus
requires no tapper or
other mechanical device to decohere it after each
telli

United Kingdom
France

Brazil

Space

Telephony.
From

cent.

Great Britain and the British colonies continue to
be by far our best customers for electrical machiner>'.
Other countries show curious fluctuations, as
shown by the following table

the Metric System.

In a letter addressed to the secretary of the Franklin Institute of Philadelphia, a few months since,
Elihu Thomson said
"I am glad to note that a special committee of the
Franklin Institute has taken up the question of the
atioption of the metric system for our standards,
and has reported upon the matter favorably.
"In my opinion we need the system, and I hope
need it because it
it will become international.
is a rational system connecting measures of length
with those of area, volume, etc. It appears to me
that our people have been long enough under the
incubus of 'long' and 'short' tons, 'long' and 'short'
hundredweights, 'dry' quarts, 'liquid' quarts, and the
like; units without any rational relation, or often
with curious fractional relationship to one another.
"I do"bt whether there are many persons who
could state the various measures and their values
If such measures as otfr
as learned in childhood.
measures of length in feet and inches were the only
things concerned, I should not advocate a change,
but the question is far broader than that of a set of
linear units, and the metric system is the only existing rational system which can be substituted for
the irrational measures we now have.
"I realize that, in changing to the metric system,
many of our industries will be subjected to some
confusion and perhaps considerable expense. I do
not think the change can be forced or accomplished
by any sudden, revolutionary process. It seems to
me that ample time should be allowed for the transin fact, a period of not less than two or three
ition
years.
"While I have never regarded the measures of
length of the metric system as the most ideal for
practical purposes, still no better system exist.s, and
it is decidedly too late to devise any new systems.
I hope the national government will soon enact such
laws as will insure the ultimate adoption of the
metric S3'stem as our standard.
'1 may add, in conclusion, that I have been in
consultation with most of the heads of departments
and engineers of the General Electric Company, and
find that on the whole they are favorable to the
adoption of the metric system, especially on new
work, with the idea that it would eventually enWhen it is borne
tirely displace existing measures.
in mind that in the business of machine manufacturing, the cost of gages and other tools made in
standard dimensions is a large item, and that the

This greatly increases the signaling speed.
Again, a vacuum may be dispensed with, so that it
is not necessary to exhaust the tube.
Then, again,
it is said that in case of need the operator himself
can clean and efficiently recharge the tubes a great
advantage in practice. The particulars as yet published scarcely allow of an opinion being formed as
to the life of the new receiver or as to its behavior
in practical working from day to day in all weathers,
and especially in magnetic storms.
It is natural to suppose that, owing to its extreme
sensibility, tilie working of the Castelli tube would be
even more interfered with by atmo.spheric disturbances than that of the ordinary, and, presumably, less
sensitive granular coherer.
This, however, remains
to be seen.
A disadvantage of the Castelli tube is that at present its signals can be received only on a telephone,
signal.

—

kinds

effective result."

COMMUNICATION.
Length of the Heating Season.
the

Editor of the Western Electrician:

reading the first part of an article entitled
"Cost of Power,"- by Mr. M. J. Eichhorn, the following statement in the third paragraph is noted:
"The explanation nearest at hand is that these small
stations utilize the exhaust steam for heating purposes, and so are enabled to survive, but when, on
closer examination, it is found that perhaps a majority do not utilize their exhaust steam, and, further, that the heating season at best is only three
or four months in the year, this explanation beIn

comes untenable."

The

writer desires to take exception to the stateof the article with respect
to the length of the heating season.
This does not
even hold true in latitudes as far south as Atlanta,
Ga., and it is not apparent what authority the author
has for making any such statement. In calling your
attention to this matter, it is not with any idea of
discussing the subject from the standpoint of the
beating business, but with a view to determining, it
possible, the reason for making any such statement
which, on its face, appears to be quite incorrect.

ment made by the author

H.
Chicago, August

EDDY.

C.

igo2.

i,

In answer to this Mr. Eichhorn writes
"In regard to Mr. H. C. Eddy's objections to my estimate
:

of the length of the heating season, I can only say
that I based it solely on my personal experience
of the local climate.
So far as I can remember, the
months of December, January, February and March
constitute the only time that can be given the "name
of a heating season, although, of course, an occasional cold day may occur earlier or later.
As
I have been brought up in a more frigid climate
than that of Chicago, it is possible that my personal
estimate of the cold season does not agree with the
general consensus of opinion, and, if so, I beg leave
to apologize for the assumption that my personal
experience agreed with that of the majority."

Chicago Elevated-railroad Improvements.
Sometime ago the property owners on the streets
traversed by the Union Elevated Loop in Chicago
presented a petition to the Union Elevated Railroad Company, requesting that the elevated structure
be painted a light color, so that their respective
and places of business would be made lighter.
In accordance with the request, the company now
has a force of men at work painting the entire
structure,
A dark gray paint was formerly used,
but the new coat is white, although it gives the
appearance of a light gray after it is applied to
the dark structure. The structure of the Lake
Street Elevated road is also being painted the same
ctores

color.

An example of generosity has been set in Chicago
by the Northwestern Elevated Railroad Company,
which his offered to make the city a present of a
public playground in a section of the North Side
that has a congested population.
The playground
is a plot 300 by So feet, running east from Town
Street half way to Larrabee, bounded on the north
by I.utz Place and on the south by Alaska Street,

We

;

which were fitted on the lettering.
All the different colors and shades of the various
of lamps gave an exceedingly pretty and

candlepower,

To

3.631,759

Total

ish

etc.,

the new system, it is indeed surprising that so
opposition to the proposed change has arisen.
"It is beginning to be generally believed, I think,
that the ultimate advantage will be greater than
the temporary disadvantage, and that the longer
we go on without making the change, the more
difficult and costly will the carrjnng out of any such
substitution become."
in

little

Castelli (Solari?) Receiver for

in

91

GROUND
FIG,

3.

CASTELLI RECEIVER FOR SPACE TELEPHONY.

contradistinction to the granular
coherer, this microphonic receiver is incapable of
closing a local circuit in which is placed a Morse
inker or recording instrument.
According to Professor Banti, the maximum distance at which wireless telegraphic communication
has been established in the Italian navy is 70 kilometers, while with the Castelli tube telephonic messages have been exchanged at ranges up to 200
kilometers, and the speed and certainty of signaling
were also much improved.

inasmuoli

as,

in

Nernst Lamps Used for Decorative
Street Lighting.
The London

Review of recent issue
says: "When the report of the king's health continued to be so favorable, the Canadian government
decided not to disappoint the public, but to illumiTherefore, on
nate the large Triumphal Arch.
June 30th the London public was delighted to see
for the first time a very brilliant illumination, executed chiefly with Nernst lamps. All the graceful
and prominent lines of the arch were covered with
these lamps, each giving a very brilliant and dazzling
white light of 160 to 180 candlepower, the total
number of lamps exceeding 350.
understand
that notwithstanding this immense mass of light of
about 60,000 candles, the current consumed was exceedingly low, as each lamp did not consume more
than one ampere on a 200-volt circuit. Thus the
average power required per candle was about 1.5
watts. The arch was further illuminated with 24
arc lamps, each of about 1,000 candlepower, eight
of which were provided with red-colored globes,
and also 750 small incandescent lamps of about five
Electrical

We

The land is partly under the tracks of the elevated
railroad and partly on each side. The company
also offered to lay out lawns, put in a fountain and
furnish the swings. All that the 'city is asked to
do is to supply funds for the park's maintenance.
An express service will be started on the Lake
.Street elevated railroad on August nth,
E.xpress
trains will run from Oak Park and Austin in the
morning to the city, and in the rush hours of the
evening they will run from Chicago to the suburbs.
The only intermediate stops will be at Oakley Av-enue and Forty-eighth Avenue, The arrangement
has been completed for the service through an agreement with Receiver Owsley of the Suburban railroad, which controls the surface line which extends
to Austin and Oak Park,
In connection with the
new service the road will be operated as a left-hand
road, all trains entering Chicago on the north track.
The running time of the express trains between Oak
Park and Chicago will be 30 minutes, with 20 minutes from Austin,

Lord Kelvin's Opinion.
At

meeting of the Anglo-American Telegraph
Company held in London last Saturday the chairman, Francis A, Bevan, said nothing had occurred, so
far as he knew, to alter the opinion of the directors
that, although wireless telegraphy would carry a
certain class of telegrams, ,such as those between
ships or between ships and the shore, t.here was no
reason apparent why it would compete in the class
During a reof telegrams sent by cable companies.
cent conversation with Lord Kelvin the latter said
"I have given careful consideration
lo Mr, Bevan
to this subject, and I do not believe the shareholders
of your company need be alarmed at the prospect
a

:

of wireless telegraphy."
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DEVELOPMENT OF THE TELEPHONE
Improvements

Long-distance Telephony.
in

Four telephone patents were granted last week
and assigned to the American Telephone and Telegraph Company. They have special reference to increasing

the

efficiency

of

long-distance

telephony.

Two of these patents, Nos. 705,685 and 705,686, are
granted to Joseph Lyons and relate to a method
of and apparatus for reinforcing telephone currents
imposed upon a line in any way or manner. The reinforcing of the faint telephone currents is accomplished by reducing the apparent resistance of the
to these currents continuously, and practically
any desired extent. The telephone currents are
primarily caused to produce an alternating field or
fields of force varying in frequency and intensity
line

to

of the reinforcing machine

by the conductors (11), and another branch passes to the line
(LL). Both current branches are exceedingly weak,
and the branch passing to the line is too weak to
field

coils

cause an audible reproduction of sounds in the tele(R) if the line exceeds a certain
length; but if now the rotor of the reinforcing machine (G) is rotated with such speed that its number of rotations per second exceeds the number
of periods of the currents due to the sound of highest pitch that is uttered against the transmitter, divided by half the number of poles of the field, then
the initial and exceedingly weak alternating field
excited by the telephone currents is reinforced, and

phone receiver

these currents themselves are

— REINFORCING

IMPROVEMENTS IN LONG- DISTANCE TELEPHONY.
with the frequency and the variations of intensity
of the telephone currents, and within such field or
fields there are rotated electric circuits that are closed
upon themselves with a speed that exceeds a certain
critical speed.
By the rotation of such circuits within
the initial magnetic field or fields the electromagnetic reactance of the telephone circuit is reduced,
whereby the initial field or fields and the exciting
currents are reinforced.
Machines for reinforcing faint alternating currents
of one definite frequency hy causing them to produce
an alternating magnetic field or fields and rotating
within the latter circuits closed upon themselves with
a speed exceeding a certain critical speed have heretofore been suggested for use as constant-potential
alternating-current generators, and such machines
are set forth in a patent granted to Hutin & Leblanc, July 5, 1898.
Such machines, however, have
heretofore been used only each for the reinforcement
of an alternating current of one definite frequency,
and the speed given to the closed circuits was calculated and determined with reference to the frequency of the single current that was led to and reinforced by the machine.
Mr. Lyons' invention is practiced by passing the
faint telephone currents at any point on the line
through the field coils of a machine of the Hutin
^: Leblanc type and rotating the armature of such
machine with a speed exceeding the number of

yr

r'"TS

Fig.

2.

Plan.

Fig. 3-

Cross-sectioD.

IMPROVEMENTS IN LONG-DISTANCE TELEPHONY.

—LOAD-

reinforced.

may

inforcement of telephone currents

practically

to

This
be

re-

carried

APPARATUS.

any desired extent, depending upon

and speed given to the reinforcing generator
and also depending upon the electromagnetic reactance of the reinforcer. This reactance should be
made as small as practicable, and for this purpose
the size

amount of

entering into the construction
made very small, and the
iron, if employed at all, should be highly laminated,
as is usual with machines of this character.
The reinforcing machine may be in series in the line instead
of in a branch derived therefrom.
In the ordinary system of telephony, the faintness
of the telephone currents is due to the great apparent resistance of the telephone circuit, and for this
fason telephony can only be successfully practiced
over comparatively short lines. With this improved
system, the inventor says, there is no practical limit
to the length of the telephone line, since whatever
that length may be, its apparent resistance is so
largely reduced by the reinforcing operation that
speech can be transmitted over very long lines with
the same loudness as is now attained upon comparatively short lines.
The main line may be divided into sections, permitting the use of small reinforcing machines upon
moderately long sections of lines, and the practice
of telephony over very long distances. When a line
IS thus subdivided into sections, it is not necessarj^
that each section be either metallic or grounded.
It is now well known that the efficiency of electrical circuits for the transmission of energy by
varying currents, especially telephone circuits, may
be increased by inserting therein at proper intervals
and in series inductance coils of low resistance and
high inductance. The circuits so equipped are known
as 'loaded lines," and inductance coils thus associated with them are sometimes termed "loading coils."
To obtain the required inductance with a smaller
number of turns of the electric winding than otherwise would be necessary, and thus to keep the coil
small in size and of low resistance, loading coils
have been provided with iron cores but the employment of iron introduces certain core losses, since
though possessing maximum permeability, iron is
likewise highly conductive, and its conductivity fathe

iron

of the machine should be

;

ING COIL.
periods of the highest frequency current that occurs
or is likely to occur in telephony divided by half
the number of poles of the field magnet.
By this
process the lower-frequency currents are more reinforced than the higher-frequency currents but this
;

docs not vitiate the reproduction of speech but, on
the contrary, improves the reproduction, since lower;

frequency vibrations must be of higher amplitude
than those of higher frequency in order to produce
sounds of the same intensity as the latter.
In the accompanying drawings, Fig, I is a diagram
illustrating the invention as applied to long-distance
telephony with an unbroken line.
The system, as thus represented, is operated as
follows:
Speech uttered against the microphone
(M) causes alternating electric currents to be generated in the secondary (S) of the induction coil.
One branch of these currents passes through the

cilitates the

generation and development of parasitic

or eddy currents at the expense of the

working

cur-

correspondingly weakened. These
losses are of such serious consequence in telephonic
circuits by reason of the extremely high periodicity
of the telephonic current that in order to reduce
them sufficiently it has been found necessary to
carry out the division of the iron to the most radical
extent and to have each element thereof as thin as
rent,

which

is

possible.

In a patent. No. 705,935, issued to John C. Lee and
Colpitis, is described a method or process
for the production of suitable loading-coil cores of
magnetic oxide or of ferroso-ferric oxide (Fe304)
and a non-conducting highly permeable compact core
practically continuous in the direction of magnetiza-

Edwin H.

y,

1902

FIELD.

To produce such
very small wire of
magnetic metal, as iron, are assembled, lapped, or
wound into a loosely built or partly open-work
structure, corresponding in form and dimensions to
the conformation and size of the core desired, and
the structure or core form is then subjected to the
roasting action of heat in an atmosphere capable
of yielding oxygen to the iron until the iron is reduced or converted into magnetic oxide. The core
thus made is therefore composed of artificial magnetic oxide, and while retaining the form in which
it
was originally built up or constructed, has become dense, continuous and compact.. It possesses,
moreover, in a high degree the desired qualifications
of permeability and high specific electrical resistance, and in consequence of the latter has no tendency to serve as a circuit for the formation and
development of eddy currents.
Another patent (No. 705,936) issued to these inventors contemplates the employment of such a
magnetic or ferroso-ferric oxide core in combination
with the electric conductor, helix, or winding of
a loading coil.
It also comprises an electric circuit
for transmitting energy by varying currents loaded
with ring-shaped inductance coils connected therein
at proper intervals, each coil consisting of an
electrical winding or windings surrounding or provided with a magnetic core constituted in the form
desired of a compact mass of magnetic oxide.
The
cross-section of the core and its toroidal conformation determine the general character and shape of
the finished inductance coil, and the electrical winding may be formed either of a continuous helix of
insulated copper wire closely covering every part
of the core or of two continuous helices of the
wire holding like magnetic relation to the core and
together covering the same.
In the drawings Figs. 2 and 3 represent, respectively, in plan and central cross-sectional view a
loading-coil core prepared by winding crimped-iron
wire into the conformation desired and then converting the same into ferroso-ferric oxide. Fig. 4
thus represents an electrical circuit equipped with
inductance coils.
In Figs. 2 and 3 (A) is the ma"metic core as a
whole, which being generally formed as a torus or
produced by such method.

tion

cores,

FIG.

4.

thin

plates,

ribbons

or

IMPROVEMENTS IN LONG-DISTANCE TELEPHONY.
LOADING COILS IN CIRCUIT.

—

ring has a hole (H) through its center. The crosssection of the ring may be circular, elliptical, or
In
in the form of a parallelogram, as preferred.
the figures, (c) represents a covering or wrapping
of stiff paper or linen strips, which may be secured
by a resinous or asphaltic cement or by cords or
ligaments (e), which may pass through the central hole and around the substance of the core.

In Fig. 2 a portion of the covering is shown as
being broken or torn away to indicate the original
metallic composition of the core.
In Fig. 4 the telephone circuit is represented as
coils
the double-conductor
being provided with
(K°), the windings (W) of the several coils being
conductor (L), while the windings
in series in
(W") are similarly connected in conductor (L') of
the

circuit.

'

Competition Advantageous.
Alderman Linn H. Young, chairman of the

special

committee on reduction of telephone rates
Chicago, has just returned from a trip to New
York, Baltimore, Philadelphia and Boston, and while
in those cities made a study of their telephone systems. As a result of his observation. Alderman
Young expresses the opinion that the system of
measured telephone service, which is gaining ground
in the East, is desirable and more equitable than
He
the flat-rate plan to small users of telephones.
is also convinced, it is said, that competition between
rival companies is advantageous to the general public,
this fact having been amply demonstrated in
Philadelphia and other cities. Alderman Young advocates the abolition of toll rates for near suburban
towns, and says that all telephone wires should be
placed in conduits underground.
council
in

The Gold Belt Line of the Rocky Mountain Bell
Telephone Company is completed. The new line
It extends from Boise to Blackis 405 miles long.
foot, Idaho, a distance of 256 miles, and from that
place to Salt Lake City, a distance of 149 miles.

August
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Indiana Telephone Items.

forfeiture of franchise
with.

Six telephone companies were incorporated last
week. 'Ihe Fortage Home i'eleplione Company, with

is

$5,&oo.

The

Fisher.

The Home Telephone Company

the present telephone companies the right to place
their wires underground.
The companies must also
agree not to increase the cost of telephones.
It has been decided in Baltimore, Md., that the
TJnited Electric Light and Power Company shall
be allowed no further time in which to place its
wires in the municipal subways. The time limit is
at November ist.
The Columbus (N.

set

C.) Telephone Company has
-losed a contract with the Bell company to bring
its line to Wilmington, N. C, where it will connect
'vith the Bell service.
The line will be completed
in 30 days.
At Hopkinsville, Ky., J. E. Mott of Huntington.
Ind., has purchased for $3 the telephone franchise
ordered sold some time ago by the city. The Cumberland company claims to have a priority of franchise, and refused to bid on the above franchise.

Death of E. P. IWcConnell.
Edward Pike McConnell, junior member of the
law firm of McConnell & McConnell of Chicago
and well known to Independent telephone men, died
at his home on Lake Avenue on August ist at

with
and the Oshkosh-Omro lines will be equipped
communication
a complete telephone system, enabling
with headquarters from any switch.
construction of an electric interurban line be-

He was born on a farm
the early age of 35 years.
near Springfield, II!., and was educated in the public

necessary

the line of the Little Wolf River Telephone
for fear that induction would be so strong
useless.
as to make the telephone line
The Wisconsin Telephone Company has started
reconstruction
in Eau Claire, Wis., for the

move

Company,

surveys

be done in that

city.

tt-uu-

The Mesaba Telephone Company of Hibbing,
Minn has amended its articles of incorporation in-

and its
its capital from $10,000 to $35,0°°.
,
•
limit of indebtedness to $100,000.
,
,,
The Citizens' Telephone Company of Park Kapids,
formed with $10,000 capital stock,
creasing

„

Minn., has been

and proposes a local exchange.
of a
Professor A. L. Dorsey, formerly president
recently perfected
college at Grand Forks, N. D., has

articulate
an invention which, he says, will transmit
without the
sounds for a distance of several miles
Washington to file
aid of wires. He has gone to
visit.
his patent and to Pittsburg for a
refused a franA B. Ferdinand, who has been
Wis., anchise fr-r a local exchange for Oshkosh,
anyway,
nounces that he will construct an exchange
plans to
the stale law, and will soon submit

under

the council.

,

of Perry, iowa,
ihe
Moines,
will remove its headquarters to Des.
reTown Council of Perry has passed a resolution $I»
from
quiring the company to reduce its rates
business
and $24 to $12 and $16.50 for residence and

The Hawkeye Telephone Company

connectiors,

respectively.

The

council

threatens

—

Unlike any other business in
the world, the more telephones that are put in, the
greater the cost of operation. When there are but
100 telephones, a single subscriber can receive but
99 calls. Increase the number to 1,000, and the posable to the consumer.

sible

number

ment

is

of connections with that one instruwhich plainly increases the central-exchange work in nearly the same ratio. We establish
rates on the same principle as the government in
carrying letters. There is a loss on the man who
writes only one letter a year.
"The Bell company owns some stock in local companies, such as the Rocky Mountain Bell Telephone
here, and also supplies instruments and material.
The local exchange is admirably managed, and we
have the greatest confidence in the work of Mr.
Wallace. Opposition companies are learning what
we knew years ago that the cost of maintenance is
so great that an allowance of from 70 to 80 per cent.
of the gross receipts must be made for the one
999,

—

item."

Besides President Fish, the other members of the
party were E. F. Fish, Miss Fish, Miss Livermore,
Lester R. Livermore and Gladys H. Livermore. The

pany had been to Yellowstone Park and afterward
snent some time at Glenwood Springs and other
Colorado resorts.

Public Telephone Rate

a

schools and

Lombard University

from which

institution he graduated in 18S9.

at

Galesburg.

111.,

.'\fter

graduation he came to Chicago and began the study
of law in the Chicago College of Law, graduating
with the class of 1891. He then practiced his profession until he became interested in electricity.
He was one of the promoters of the United Telegraph,

in

Chicago Re-

duced.

July 31st the Chicago Telephone Company put
operation what really amounts to a five-cent
public-telephone rate. The Druggists' Association of
Chicago requested the telephone company to make
the public toll rate in the city five cents instead of
This the company did
10, as had been the rule.
but at the same time each druggist accepting the
reduced rate guaranteed to the company six calls
each day from his nickel-in-the-slot telephone. By
another new rule any person calling a physician from
a drug store must now pay the same as for any
other call. Formerly, calls to physicians were gratuitous.
The number of calls is expected to more than
double under the new regime, and if this prove true,
the company will in all probability put in direct lines
for the five-cent public telephones, instead of party
lines, which are now in use, and make other contemplated improvements. It is said that fully goo
druggists accepted tlie new service on the first day
of its installation, although the plan submitted by
the company was not exactly what the druggists
wanted. The company had had the five-cent toll
rate in view for some time, and would probably have
brought the change about itself, although not so
quickly, had not the druggists taken the matter up.
into

The street committee of Augusta, Ga., has recommended the adoption of an ordinance giving both

of Ludington,
Wis has been incorporated with $3,000 capital stock.
The Oshkosh-Fond du Lac electric-railway line

to

of 'the service. The aim of the company now is to
get the telephone in the home of every citizen. There
that is, directly
is no profit in the cheaper telephones
but such telephones make the service more valu-

On

Southern Telephone Developments.

The Ludington Telephone Company

work

"I do not think the cost of telephone service will
be materially reduced, but the improvements will
come in the perfection of apparatus and the extension

.

Telephone News from the Northwest.

to

will

in perfect condition.
The People's Telephone Company of Akron has
declared a dividend of one per cent., and it is expected that this will be the quarterly dividend from
this time on.
The company now has 3,200 telephones in use, and there is an average of about 30.000 calls a day.
The W. P. Harrison Telephone Construction Company of Cincinnati has awarded the contract for a
certain portion of the material and instruments for
the new plant of the Texarkana (Ark.) Telephone
Company to a company in Chicago. The Harrison
company is putting in the plant at Texarkana.
O. M. C.

Richmond company was assessed
proportionately than the telephone syscities
tems of Anderson, Lafayette, Elkhart and other
appraisement be
of like size. He asked that the
company
reduced to $55,000. He declared that the
Energy
had never paid anv dividends. The Central
by Eh
managed
is
telephone system of Frankfort
of a
Marvin, as trustee. It went into the hands
Mr. Coulter argued that
receiver nearly a vear ago.
the City
the plant is not desirable property, because
imposCouncil has fixed the rates so low that it is
deCoulter
Mr.
sible to operate it now at a profit.
the propclared that, under the present conditions,
President Sheerin of the
erty is not w^orth a dollar.
New Telephone Company made such a clear and
reasonable argument to show that the appraisement
that it is
of his company should not be changed,
request.
believed the tax board will comply with his
of_ the
appraisement
He also urged that the
Citizens
Martinsville Telephone Company and the
Mr.
company of Columbus be not changed. During
of the
Sheerin's plea Governor Durbin, president
automatic
lax board, asked Mr. Sheerin about the
exchanges that are now being tried. Mr. Sheerin
arrangesaid he did not think that the automatic
ment could be used to advantage in large exchanges,
telephoiies, he
but where there were less than 300
away with the
lielieved it would be possible to do
operate
telephone girls that are now required to
the exchanges.

it

Toledo

found

that the

and Algoma has made

of

begin service on all the established lines in a day
or two The switchboard, of 6,000 capacity, is now
all complete and everything has been tested up and

much higher

American Telephone and Telegraph Company,
in Salt Lake City on a pleasure trip, with
members of his family, said

of the

—

The North Lewisburg Telephone Company, North
Lcwisburg, Champaign County, has been incorporated with a capital of $6,000 lay W. H. Willis. L.
F. Willis, Z. E. Willis, N. T. Willis and L. L.

American Telephone and Telegraph ComOthers present were A. P. Linderman of the
Richmond Home Telephone Company, Marvin &
telephone
Coulter of Frankfort for the central-energy
Te ephone
<;v^tem, and S. P. Sheerin for the New
Company. The American Telephone and Telegraph
Company owns the long-distance wires that are used
asked
hv the Central Union, and its representative
Mr. Linderman
'"at its assessment be not changed.

IS.,

stock to $io,ooo.
R.

A

principal ex-

the

\\

capital

Retail Grocers' Association of Youngstown
has passed a resolution to use only the Youngstown
Telephone Company's service in its business. About
60 per cent, of the grocerymen of the city are memcommittee of pliysicians
bers of the association.
and liverymen also took action with the grocerymen
There has been a warm fight between
in this matter.
the Independent company and the Bell people for
some time.

panv

The

of

The

...

tween Omro,

increase

Ohio Telephone Notes.

number

insisted

line

thorized an

In an interview with a Salt Lake correspondent
of the Western Electrician, President F. P. Fish

who was

cr.pital stock of $6,000 and will
from Linden to Adel, Iowa.
The Northw-ocd (Iowa) Telephone Company recently declared a dividend of five per cent, and au-

of telephone men and their representalast week.
tives appeared before the State Tax Board
attendance
Charles Martindale of Indianapolis was in
for

will

The Linden and Auel Telephone Company has been

The

A

It

incorporated with a
build a

President Fish Talks.

not complied

telephone build-ng in Cedar Rapids, Iowa,

change and offices will be located in Pekin, Washington County. Charles L. Graves, J. T. Graves
and D. W. Bowman are the directors. The Overoperate
land Telephone Company is to construct and
The capital stock is $1,000.
lines in Clark County.
The towns of Borden and Henryville will be first
oiven service. The exchange will be in Henryville.
directors are Ernest Schleicher, D. M. Gray

and others

is

cost ever ?25,C'00

H. W. Jones, Season
office will be at Spiceland.
Hudson and others constitute the board of directors.
The People's Co-operative Telephone Company of
Stockwell will construct and operate telephone lines
The capital
in Tippecanoe and adjoining counties.
The
stock is $6,000. \V. O. Land is a director.
operate
a teleIndiana Telephone Company will
phone system in Washington, Clark and Scott councapital stock

demand

lias just

Wayne, Hancock, Madison, Randolph and Delaware
The capital stock is $10,000. The home
counties.

The

the

The Cedar Rapids ami Marion Telephone Company
let contracts for the erection of a modern

cona capital stock 01 $10,000, was incorporated to
struct and operate telephone lines in Porter, Lake
and Laporte counties, ihe principal exchange and
home office will be at Cnsman, Porter County.
of directors. Ihe
ti. D. Schotield heads the board
Telephone Company will
Spiceland Co-operative
construct and operate lines in Henry, Rush, Fayette,

ties.

if

93

Telephone and Electric Company of Hyde

Park, Chicago. This is an Independent company opcrating in that portion of the city south of Thirtyninth Street and east of State Street the old town
of Hyde Park. It has a very liberal franchise, dating back to the time of the township government.
But it is hampered by inability to give connections
with the downtown business district, and for several years has been endeavoring, so far without
success, to secure from the city authorities a franchise permitting it to extend its operations throughout the city. Mr. McConnell had full charge of the

—

GENERAL TELEPHONE NEWS.
The Boone County Telephone Company
to build a line to

Rockford,

III.,

expects

to connect with the

Independent exchange now being constructed there.
F. S. Myers, who has been the representative of
the Northwestern Telephone Exchange Company at
Fountain, Minn., has been made district manager for
the company at Little Falls, Minn.
Will J. Burket, treasurer of the Home Telephone
Company of Findlay, Ohio, died at the Mercy Hospital, Chicago, a few days ago as the result of an
operation for gall stones. He was a son of Supreme
Judge Burket, and 32 years of age.
The construction of the Rockford Home Telephone
Company is progressing at a rapid rate, under the
superintendency of L. J. Wetsel and M. F. Flatnus.
Both the underground cable and the aerial cable are

The switchboard will be of the multiple
installed.
Jones
type, equipped for central-energy operation.
& 'Winter, Chicago, are the contractors. The comsubscribers.
long
list
of
pany starts out with a

or two, however, the deceased

'The strike and boycott on the Iowa Telephone
Conipany at Des Moines continues. The strikers'
advisory committee has had men sworn in as special
police officers, who have been engaged in removing
telephones which were ordered out, where the company had failed to respond to the order within the
time stipulated. The men were made poHcemen in
order that they might protect themselves if assaulted
by employes of the Iowa company, which is said to
have been threatened. No attempt was made to
The city of Des
interfere with their work, however.
Moines has ordered out all instruments of the Iowa

his attention to the practice of .law.

company used by

construction of this plant and was manager of the
company for five or six years, giving his entire
lime to it. At one time he was also secretary of
For the last year
the Illinois Telephone Association.

had given most of
Mr. McConnell,
who leaves a wife and daughter, was a pleasant,
unassuming gentleman of good ability who was
highly esteemed by all who knew him.

the city. The strikers contemplate
proceeding against the company to compel it to vacate the streets on the ground that it has no franchise in Des Moines and has no legal right there.
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The Seamy Side

Wireless Teleg-

of

raphy.

By
The

first

land was

a.

Frederick

in

in motion, following the racing
sped their triangular course. The
actual distance covered was 35 miles, and not long
after 50 miles was covered.
Negotiations were now in progress between the
Marconi interests and the Lloyds, to carry into practical effect the transmitting of messages on an extensive scale between the Lloyds' stations and outward and inward-bound vessels passing in their vicinity.
This compact has very recently been consummated, the Lloyds agreeing to send and receive

as

they

no messages to and from any other vessel not
equipped with the Marconi apparatus for a period
of

14 years.

Every

.

its

telegraphy fulfilled the law of causality, and
promoters proclaimed a marvel second only to

wireless telegraphy

itself,

i.

e.,

syntonization,

or a

let

to

ness,

he could obtain nothing.
the yacht races were again sailed in this
country, Marconi was on the scene to transmit
messages for the New York Herald and the Associated

When

On

Press.
But he found that there was also another
system in the zone, clamoring for honor and recognition.
This was the De Forest-Smythe system,

the inventors hailing from Chicago. Whether Marconi had not anticipated a rival in the field, he
was at any rate unprepared to use his .syntonic sys-

May, 1897. The
the nth and 12th of
in

the following day.

May

tem, and as the ether is free to all who choose to
make use of it, he did gracefully the only thing
that could be done, namely, arrange to divide
not

—

the

was

inspiration,

With

the details of this clever arrangement conwhat was the chagrin of both parties to
the ether compact with the time limit, when they

saw steaming up

the bay a tugboat towing an old
schooner carrying the apparatus of a third concern,

Dr. A.

had now been made that wireless telegraphy was
not of a selective character.
When Marconi's patent was granted in July, 1897,
and the successful issue of his system had become
known, scientists and inventors in every country
bent their energies to the problem, and it was of
weekly occurrence that glowing accounts were published announcing a "new receiver 2,000 times more
sensitive than the coherer," or a transmitter "requiring but one-tenth the initial electromotive force"

company should

cluded,

present, besides the inventor, and several

Slaby of Charlottenburg,
Germany, who, as it will be evident presently, has
After
figured prominently in "wireless" matters.
returning to Germany in 1897, Dr. Slaby commenced
a series of experiments in multiple tuning or syntonic wireless telegraphy, for a great hue and cry

time, so that each

messages, alternating each five minutes
during a race. This was a solution of tuned wireless telegraphy analogous to the conditions
which
make it more convenient to climb through a window than to go through the door.

the vertical

other gentlemen.

ether— but the

transmit

13th, the in-

coming from Philadelphia.
Messages, complimentary and otherwise, began
to emanate from the wireless vessels, and during
the first day of the races the ether was -lively with
various wave lengths emitted by the triple systems,
and chaos resulted. Then another compromise was
effected, by which the third system was permitted
to run a wire from its shore station to that of the
Associated Press office, which was in communication
with the Marconi ship Mindora, and the Philadelphia company was to receive the Marconi dispatches
immediately they were sent in, and for this consideration it was to refrain from sending out any furs
ther impulses.

claims.

The history of the cableless signals across the
Atlantic from Poldhu to St. Johns is still fresh in
the minds of my readers, but even in this gigantic
feat the glory of the inventor must have been dimmed

Since Hertz was the discoverer of the electric
waves and the mode of producing them, and Branly

somewhat by (a) the opposing attitude of the AngloAmerican Telegraph Company, which threatened

invented the coherer, the absolutely vital parts of
wireless telegraphy, the German and French savants
asked on what grounds the Italian based his sweeping claims of invention the answer was not forthcoming, and while his Teutonic and Gallic con-

prosecution if the experiments were continued; (b)
the ready testimony of the so-called experts, who, at

but few of these wonders materialized,
and the next attack was on the validity of Marconi's
to operate

it

;

;

rights

and

were

priority

wrangling over the question of
Marconi proceeded to New York

report the yacht

Here he was met with

An

individual made it
preparation that if he

the word success, insisted Marconi had been deceived in his calculations, and (c) the scoffers sneering at the veracity of his statements.

A
a

few weeks after the transatlantic cableless

new record

a formidable proposition.

known

early in the course of

was not given a position on
one of the ships, he would operate a transmitter of
his own, and block all attempts of Marconi to get
through the wireless messages. To save further
and evident trouble, he was engaged, though he was
not permitted for the entire period during which
the races were sailed to manipulate a single piece
of apparatus.

of electrical resonance.

naling apparatus in 1886. The patent was subsequently disposed of to Mr. Larned of Boston, who
began suit before Judge Coxe against the Marconi
company for infringement. It was shown during
the trial that the systems were entirely dissimilar,
and that the Dolbear patent was based on fallacious
ideas of the fundamental principles of electricity and

During the races a new claimant appeared for the
honor of having invented wireless telegraphy, in
the person of Professor Dolbear of Tufts College.
Mass., who had obtained a patent for wireless-sig-

test,

of long-distance wireless

was established by Marconi;

races.

system where any number of instruments placed in
the same zone or sphere of action, and any one or
a number of instruments may be made to respond,
while all others are eliminated; thus the transmitter
and receiver are tuned in accordance with the laws
Again, the yacht races were to be sailed for the
America's cup, and again were the results to be
flashed ashore by wireless telegraphy.
The interest
evinced this time was great, especially so to those
who were responsible for the speed and accuracy
of the messages.
But wireless telegraphy came, and

Slaby at Minton, Isle of Wight, and at Poole,
but,
though he followed the specifications with exact-

us turn back to the

Channel

miles.

some

by

lengthen

to

less

its entirety and with
distinctness.
On the other hand, Marconi
stated that he installed the apparatus
described by

bethought him to
wire terminating in the air,
and this he did, extending it some 20 feet. Here
was a new use for a bit of wire. Instantly the signals came clear and strong, where there had been
none previously. At this memorable experience
ventor,

was covered by messages borne on the
wings of electric waves propagated through the
infinite
ether.
Distance was evidently conquered,
at least for commercial purposes, and the scientist,
the layman, aye, the world, were on the qui vive for
a new sensation, when, like a mathematically predicted comet, due to return at a given time, wire-

over again,

3.3

On

balance."

temporaries

iniles

all

was

little while a new record would be established for a long-distance test, jjntil, finally, in 1900,

200

mtercepted at Ville Franche in

perfect

!

there

waves from a vessel

functions.
Shortly after this, Guarini, the inventor
of the repeating wireless telegraph, cited
a case
wherein^ the Marconi syntonic system had failed
utterly in its action during some tests
near Nice,
when a dispatch transmitted from Biot to Calve was

the experiments were discouraging to the point
of madness.
No signals came Mr. Preece had,
on the preceding day, tested his own electromagnetic system of wireless telegraphy with success, and
thus "the fate of the new system trembled in the

instance, in the

yachts

begin

distance

since wireless telegraphy has kept well before the
public eye by a series of sensational achievements.

impossible." Without a fault, a flaw, the Morse
writer at the Highlands translated into an intelligible
code the messages received in untangible electric

Marconi had likewise evolved a system of .syntonic
telegraphy and read a paper on it before
the Society of Arts in May, 1901, explaining
its
wireless

May

;

Great was the surprise and the interest, too, when,
in March, 1899, the long-distance test was made from
South Foreland across the English Channel to the
coast of France. While all this reached our ears
here, it was not until the international yacht races
were sailed in this country in the same year that
the public was permitted to gaze with eager eyes
upon the intricacies of the electro-mechanical apparatus, "that, yet unfound. most would have thought

1900.

;

To

inventor had demonstrated that he could
two messages simultaneously over the same

vertical wire without conflict.
This he did in the
presence of the German emperor, on December >'

has worked and schemed for d,ays
and nights on an invention there is little need to
recite what Marconi passed through in perfecting
his instruments to a point sufficient to exhibit them
in England
to one who has never had that bittersweet experience explanations galore would not
make him feel the inventor's part, and he will be
the happier in his ignorance.
tests across the Bristol

the

receive

To one who

announcement was made that bulletins of the
Prince of Wales' health were transmitted daily
from his royal highness' yacht Osborne to her maj-_
ever
esty at Osborn by means of the new system

period of

as

be?"

the

first

public the details of a tuned wireless system, which
created quite a furore in scientific circles, inasmuch

must occasionally cause the inventor to stop
and question if, after all, it is worth the while, or,

this

Later the Dolbear patent was
Philadelphia engaged in wire-

While Marconi was thus engaged. Dr. Slaby made

that

"To be or not

1902

telegraphy.

less

this the glorious career of wireless telegraphy, but it is the obverse, the bright side of the
art, the side that is generally known.
If we gaze
on the reverse side, we shall find written there all
the irony of fate, a bitterness of men and things

and

miles away. This may be called the
wireless telegraphy.

Marconi patents.
sold to a concern in

ink and signed by the captain of the vessel.
These are the splendid achievements of William

resolved into a familiar quotation,

9,

when constructed according to the speciThe suit ended in a decision upholding

the

Marconi;

between Lov-

same year, great use of the
system invented by Marconi was made at the regatta during Cowes week, and after that when the
Prince of Wales wished to cruise about, the royal
yacht was kept in telegraphic communication with
Osborn continuously. Then followed the establishing of communication between the East Goodwin
lightship and South Foreland lighthouse, just 12

sensation

signals

shiper at the shrine of science halted with temerity
speaking of it as a fact. The great test needed
verification for the complete removal of doubt, for
there are those who needs must see the tape before
they would believe. The climax was reached when
the steamer Philadelphia brought messages recorded

time until 1898 experiments, extraordistrenuous, were constantly made, and
these will be described later. I^ittle was heard of
the new wireless telegraphy until that year, when

For

when

in

over a distance of two miles across Salisbury Plain
these proving successful, a distance of 3.3 miles
was made across the Bristol Channel, and then the

From

inoperative

was sprung in December,
were sent flying through space,
guided only by the transcendental ether, from
Poldhu, Cornwall, to St. Johns, Newfoundland,
over 2,000 miles, though so seemingly impossible
was this result that even the most optimistic wor-

It is interesting to note how the great gap laying
between, the limits of 300 feet and 2,oco miles has
been filled in with tests ever tending toward the increase of effective distance. Following the first
test in London in 1896, trials were made to operate

miles,

mighty

1901,

experiment.

nary

a commercial mat-

fications.

A

Collins.

tween a transmitting apparatus in a room in the
General Postoffice in London and a receiver on a
roof, 300 feet distant; Marconi had just applied
for his original patent and the test was made for
the postal telegraph authorities, of which Sir William Preece was the head.
The latest and greatest test of the same .system
was made on February 26, 1902, when the steamer
Philadelphia, nearing the coast of the United States,
received on a tape in the Morse code messages at
a distance of 2,099 miles from Poldhu, Cornwall.
This is a far cry, literally and figuratively; yet only
six years elapsed between the first and the last

was extended to eight
ernock and Brean Down.

was merely

It

ter.

wireless-telegraph message sent in EngThe test took place bein June, 1896.

distance

conquered.

finally

August

this

telegraphy
was a record of

signals on a tape at a distance of 2,099 miles, during
a trip of the steamer Philadelphia; to this test there
seems to have been little adverse comment.

The agreements having been entered into between
Marconi and the Lloyds for a period of 14 years, as
previously stated, the first step toward a monopoly
of the ether by the company was taken, and the
power behind the throne was exhibited so strenuously, that the government of at least one country
felt called upon to intervene.
The Hamburg-American liner Deutschland is equipped with the SlabyArco system of wireless telegraphy. When Prince
Henry sailed on the Deutschland, homeward bound
from the United States, the operators endeavored to
communicate the adieus and farewell wireless handGerman emperor's brother -to the Nantucket lightship, having on board an installation of
the Marconi system, for final distribution through-

shakes of the

out the States; the Nantucket lightship, however,
refused to accept the messages, and now the German
government has called for an international congress

Augxist

WESTERN ELECTRICIAN

1902

9,

to regulate these matters,

vessels

and

making

it

and transmit messages between other
points of installation, and so break this "monopoly"
receive

to

of the ether.
will

En

tell.

Just how this can be done, time only
passant, it is difficult to see how it

make one company accept the messages of another without merging all the interest, unless the very patent clairns themselves are attacked
possible to

is

and annulled.

At

the present time the grand total capitalization
the "wireless" companies in the United States
is at least $100,000,000, and there are not more than
one or two installations in operation for commercial
purposes, nor can a single set of instruments be
of

Railroad Car Lighting.'
By L. T. Canfield,
The electric-light system in my opinion is

imperative for

stations equipped with whatever system

all

purchased from any of the companies now in operation.
This condition of affairs seems to arise

Marconi holds the basic patents
the other companies, apparently, fearing
litigation, do not go beyond the experimental stage.
.\s long as they preserve this attitude Marconi has
no grounds on which to base a suit, since it is be-

from the

fact that

in the art

:

yond the power of any court to stop experimental
work. Therefore, for the time peace reigns. Oppositely, in Germany, two companies are now engaged in a fierce legal battle over wireless-telegraph
systems. There are three German systems in use,
namely, the Slaby-Arco, the Braun and the Schaffer.
The Braun system is controlled by the Siemens &
Halske Electric Company and the Slaby-Arco by
Suit was
the General Electric Company of Berlin.
brought against the latter company by the former,
claiming infringement of patent rights. The SlabyArco people countercharge the Braun interest with
having simply copied the Marconi system. The
whole truth of the matter is that all the companies,
both here and abroad, use the spark gap in transmission and the coherer in receiving, and this fact

Marconi patents.
urged that the
Braun and Slaby-Arco systems be consolidated and
that the fight now on be transferred to the Marconi
company, which will quite probably get worsted,
since the emperor is deeply interested in the SlabyArco system.
This is the status of wireless telegraphy the
seamy side of it to-day. A crisis is impending in
which liti.gation will as surely follow as the night
the day. Then the science of law will be called in to
referee technical points in physics that have caused
I-ord Kelvin, J. K. Thomson and a host of other
workers, days and nights of worry, for the principles
involved in wireless telegraphy are a man's work.

makes them

In influential

all

amenable

German

the

to

circles

it

is

—

It

has been said that a patent

is

of

little

value until

sustained by the courts, and never was this more
true than of those appertaining to wireless telegraphy.

Recent Central-station Changes.
Some

recent central-station consolidations of importance are due to the formation of the United
Gas and Electric Company. This company is made
up principally of Chicago men. and is headed by
Samuel Insull, president of the Chicago Edison Company. One of its consolidations was effected in
Southern Indiana, in the towns of New Albany and
Jeffersonville.
The two towns are located on the
Ohio River, across from Louisville, Ky.. and are
only four miles apart, which fact facilitates the
workings of the company.
In New Albany the company obtained control of
the water, gas. electric-light and street-railway plants.
and expects to build a central steam or hot-water
heating plant. These plants will be operated under
different incorporations, all subservient to the one
incorporation known as the United Gas and Electric
Company of New Albany. In Jeffersonville the
gas and electric-light plants are owned by the concern, and will be operated by it.
Another purchase made bv Mr. Insull is the EvansThis
ton
cm.") Electric Illuminating Company,
company lights the city of Evanston, It has been
Westinghouse
interests
for
operated
by
owned and
a number of years, and was purchased from them.
The United Gas and Electric Company is capitalized at Si.ooo.ooo, and has an authorized five per
The officers of
cent, gold-bond issue of $750,000.
President, Samuel
the company are as follows:
Chicago;
Edison
Company,
Insull, president Chicago
vice-president. W. E, Hummer, -president La Salle
secretary and treasNational Bank. La Salle. 111.
urer. R. W. Waite. formerly of Chica,?o EdisonCompany general manager. J. W. Dunbar, secretary
Western Gas Association,
;

:

L'nion electrical workers struck in Chicago last
on all buildings where non-union wircmcrr

v.-eek

\vere employed.
The object of the strike was to
force the contractors to employ only union men. hut
so far it has not been accomplished.
The Chicago
Edison Company is a large employer of construction
men. and it employs men irresoective of their union
The
affiliations and says that it will always do so.
Chicago rate of wages is 50 cents an hour, with an
eight-hour day.
_
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the most

important of all. The makers of electric-lighting
systems for railroad cars should be encouraged by
giving them an opportunity to develop their devices,
I
do not think there is any system far enough
advanced to warrant its general adoption, but great
strides have been made in the past three years, and
if followed up carefully I am satisfied that the cost
of maintenance will be greatly lessened.
The principal objections to lighting with electricity are its
cost of installation and the cost of maintenance.
The storage battery, while maintaining a steady
light, is objectionable in its present form on account
of its excessive weight its limited reserve capacity
tlie necessary large proportion of time the car is
kept out of service for recharging or the amount
of Labor required to change the batteries, and the
limiting of the movement of cars so equipped to
:

special

do away with it on account of the
trouble it has caused but this is an age of progress,
and there is no doubt but that there will continually be improvements made in- electric car lighting.
When it is so perfected that it will not require an
expense greatly in excess of that necessary to ma-intain the gas lamp of to-day I am sure it will come
into general use.
One point I wish to call your
attention to is the fact that the dynamo should be
hung to the bottom of the car, where it would receive
the benefits of both elliptic and equalizer springs
to relieve it of all the shocks possible.
Another
thing, a long belt is desirable in preference to a
short one, on account of allowing the dynamo to
adjust itself to the lateral motion of the axle; but
it
is absolutely necessary to have the perfect
belt
cover, so as to increase the life of the belt.
fectly satisfied to

will

I

—

conclude by reading

the cost to our

company

statement comparing

a

of each kind of light for

one month

runs.

The second, or steam-driven motor system, is
objectionable on account of the expense of operating, and the excessive vibrations felt throughout
the train when the engine is running the dynamo;
the vibrations of the voltage at the lamps by the
variations of the steam supply to the engine from
the boiler of the locomotive the danger of fire on
account of the high voltage; also the limiting of
movement of cars so equipped to special runs, which
destroys the mobility of the railroad company's car
equipment as a whole.
The third, or axle-lighting system, in my mind, is
the best system in use to-day on account of allowing
of the free movement of cars. This system may
be divided into two classes, one of which uses the
so-called automatic regulator for maintaining the
output of the dynamo constant by varying the
strength of the field coils, thus keeping the voltage
of the machine the same as that required by the
lamp but this regulator is such a delicate machine
that the roueh usage to which it is subjected puts
it out of order very frequently.
Besides, as far as
I can learn, there has not as yet ben made a perfect
automatic regulating device for governing the flow
or intensity of an electric current, and while they
may be called automatic, and probably are automatic
for a short time, they cannot be relied on.
The
other design depends upon the slipping of the belt
on the pulley for maintaining the voltage of the
dynamo constant, and, as you all know, the varying
changes of the atmospheric conditions will affect
the belt, and at the best this is a very crude and
unsatisfactory way of attaining the desired effect, it
requiring constant attention, as it is not automatic.
In operating the axle-lighting system, it is necessary to handle it with a great deal of care. The
batteries must be charged immediately after they
are set up. as the plates will rapidly deteriorate if
they are left standing in the uncharged diluted
sulphuric acid which is used. Again, you must not
charge or discharge same too fast for fear of buckling the plates, and when a new battery is placed
in service, it is necessary to charge and discharge
it
several times. If the battery
is
overcharged,
charged or discharged too fast, it has the effect of
sulphating the plates, which increases the internal
resistance of the battery and also uses up these
plates, and destroys the battery much sooner than

Kind of Light.

Oil
Electric lights (storage-battery).
Electric lights (steam-driven

:

ordinary use.
I will point out a few of the faults showing what
we have to contend with in trying to keep the lights
burning when required. The dynamo does not become operative until the train has reached a certain
speed, about 12 miles per hour, called the critical
speed.
In suburban service, for instance, if from
any cause the batteries are run down, that is. nearly

Electric lights (axle system),...
Pintsch gas
Pinlsch gas

S .4c
• 52

Throuth
Suburban

36 12,710 37-31

1.04
.30

Through
Suburban

25 1,560
20 la 710
16 2,092

Wayne Men

Fort
The

6 12,710 S 2,40
2.092
3, Si

17

motor)

;

Kind of
Service.

^1

5°

7.57
5.73

29 Through

2 45

.15

Suburban

Conference.

in

managers and agents of the

district

Fort
Works held a convention at the
(Fort Wayne, Ind.) last week, which
was very interesting because of its business features
and also because of the social enjoyment of the
occasion. Representatives from all the large cities
in which the company has sales offices were present.
Mr. F. S. Hunting, general sales manager,
made the evenings of the week especially interesting in a social way. There was a trolley and
theater party to Robinson Park on Wednesday
evening, and on Friday evening the week was fittingly ended by a banquet tendered by the Fort

Wayne
home

Electric

office

Wayne
and
were

Electric Works to the district
sales agents at the Wayne Club,

managers
which

at

present Lieutenant-governor Gilbert. H, C,
Paul, president of the Fort Wayne Electric Works.
Hon. R. S. Taylor and several local directors.
Judge Taylor gave a very interesting earlv history
of the business and the early strua-gles of the founders of the Fort Wayne Electric Works, and related
how he and R, T. McDonald, when "working together to gather evidence to defend an infringement
suit brought against the infant concern for manufacturing an arc lamp, discovered Mr, j. J. Wood,
then a young man. The representatives present
were J, Allan Smith, -Boston, Mass,; E. B, Goldsberry and C. A, Woolsey. Philadelphia, Pa. A, E,
Dresser, Syracuse, N. Y.
E. Hall. Pittsburg.
J.
Pa.; T. J. Ryan, Cincinnati, Ohio: T. W. Dixon,
St. Louis, Mo.; A. H, Savage, St, Paul, Minn.;
;

;

W,

C.

J.

W.

Goll.

S.

Chicago;

A.

Lott.

L,

C. Knight
Searles.

New York;

T,

and Frank McMaster.

Grand
L,

Rapids, Mich,;
Sturgeon and Fred

Reynolds of Fort Wayne.

L,

in

of the stored electricity in them is used, you will
get the benefit of the dvnamo in recharging
them or helping to supply the light until the critical
sneed is reached, and in many cases about or before
the time this speed is attained it is necessary to slow
down the train for the ne.xt stop. Therefore, you
are not generating any electricity, but your lights
are burning all the time and using it continually
from the storage battery, consequently you are going
deeper and deeper into trouble, on account of the
lights growing dimmer and sometimes going out
when the train is standing still, or is running below
the critical speed.
At this time of the year we naturally have very
little trouble, but in the winter time, when the days
are short, and it is necessary to use the light for
a longer period of time, it is different.
On through
service you will not. of course, have this particular
trouble to contend with, but in the operating of this
kind of li.ght the belts occasionally jump off of the
pulleys or break, the battery becomes defective, the
regulators get out of order, the fuse burns out. there
is a
short-cirquit. a wire is broken, the armature
burns out. the armature shaft breaks, the dynamo
runs hot. the commutator is out of order, or something in the system gives out or goes wrong, and
the lights become dim or go out altogether, then
we are in trouble.
At the present stage of electric lighting it is
absolutely necessary to have an auxiliary light at
hand to fall back on. T am sure many of us who
have had experience with this light would be per-

all

not

Mr. Yerkes Successful in London.
London advices
ment has granted

ail

road Company.

to

the

effect

that

Parlia-

Mr, Yerkes all needed legislative right-of-way for the completion of his entire
underground electric-railway system, and has laid
Mr. Morgan's bill for authorizing the paralleling of
the Yerkes' lines "on the table" until the next session of Parliament.

This, for the present, puts the
syndicate out of the field of action.
i\ir.
Yerkes made a statement that of the $25,000,000
capital stock issued for the new system, only $10.000,000 was held in America.
His company has
p'.-omised to employ British workmen in all lines of
work where it is possible, and to use British machinery and supplies, excepting rails, which are to
be obtained in GeiTnany.
The fare, it is said, will
be four cents on all the company's underground

Morgan

lines.

Proposed African Power Plant.
English

daily papers are discussing a possible
installing
an electric-power plant in
Africa, on the Zambezi River. Victoria Falls, which
are on the Cape-to-Cairo railroad, now nearing completion, are to be "harnessed" and electricity developed for power and light purposes. The possible
power that could be developed by Victoria Falls is
enormous, for the river is over a mile wide and
has a descent of 400 feet. Professor George Forbes
and Sir Charles Metcalf are said to be the chief
promoters of the scheme. The marketing of the
power constitutes a puzzling problem. Rhodesia is
said to be a possible market for the power, but the
transmission lines would have to be somewhat longer

scheme

tlian

of

has been

considered feasible.

The Montgomery Traction Company

of Montincorporation papers placing
are
incorporators
The
$1,000,000.

gomery, Ala., has
Abstract of paper read before the Master Car Builders'
Association at Saratoga, N. V., June, 1002. Mr, Canfield is
master car bnitder for the Delaware, Lackawanna and Western
I.

are
to

its

capital

at

filed

B. L. Holt, W. H. Ragland,
E. A. Graham.

W.

F.

Vandiver and
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in Commercial Insulating
Materials When Subjected to
High-potential Stress.'
By Charles Edward Skinner.

Energy Loss

Part

I.

Tliose who have had occasion to test the dielectric
strength of insulating materials by means of alternating electromotive force are familiar with the fact
that heat is always developed in these materials
during such test. This is especially noticeable when
the test is long continued at a point approximating
(he breaking-down strength of the material. When
the amount of material involved is large, ordinary
indicating instruments will show at once that there
The fact that energy
is an actual loss of energy.
loss exists under such conditions has been known
for more than a decade, being first shown by the
experiments of Siemens, and later investigated by
Published investigations on this subject reothers.
late most entirely to the energy loss in the insulating
material or dielectric of condensers. The law of
variation of loss, due to variations of voltage, was
Mr. C. P. Steinmetz early in
first announced by
At that time Mr. Steinmetz gave this loss the
1892.
because of its apparhysteresis"
"dielectric
of
name
ent similarity to the phenomenon known as hystereSince that time other writers,
sis in iron and steel.
notably Arno, Hess and Borel, have made experiments from which they conclude that this energy
loss is not in the nature of a dielectric hysteresis,
and various theories have been advanced concerning
its nature and cause.
It is not the object of this paper to discuss the
theories of the origin or cause, but rather the effects
of this loss, and in the absence of a name which can
be accepted as descriptive and final, it will be spoken
of as "energy loss" or "loss."
It is the intention to describe some of the methods employed and to give some of the characteristic
results obtained from tests made on various materials used in commercial manufacture, and also on
These tests
the insulation of finished apparatus.
have been made from time to time during the last
five or six years, and have covered a great variety
of materials. The major part of the tests, however,
have been made on materials of a fibrous nature,
such as paper and cloth, both in the treated and
untreated state, and the discussion will be largely
confined to this class. By treated material is meant
a paper or cloth coated with some sort of insulating
varnish. The samples used were taken from stock,

and standard manufacturing methods were followed
as far as possible in preparing them for the tests.
The action of ordinary commercial insulating material under high-potential stress is usually so erratic, owing to surrounding influences, such as temperature, moisture, ventilation, etc., that a considerable number of observations are usually necessary
For
in order to reach. any satisfactory conclusions.
this reason the specific tests which are given in this
paper are intended to show characteristic and not
quantitative results, and are, therefore, not to be
taken for other materials, or even for other samples
Individual tests are of little
of the same material.
value except as they fit in a series, or, unless the
conditions surrounding them are known to the minutest detail.
For these tests alternating current at the standard
frequencies of 25, 60 and 133 cycles was used, the
electromotive force varying from a few thousand
volts to upward of 100,000 volts.
The majority of
the tests referred to were made on material subjected to a potential stress much in excess of that
ordinarily used in actual practice, this being done
both on account of the fact that the various phenomena are much more marked at the higher stresses
and also because a much smaller amount of material
could be used for each individual test. The results,
wliile being true for potential stresses, are of little
commercial importance in ordinary low-potential apparatus. They become, however, of the greatest importance in very high potential working, and especially so with condensers for use on high-potential
circuits.
The results also have a direct bearing on
the question of long-continued tests of the dielectric
strength of finished apparatus at very high voltages.
The various phenomena noted are so interdependent
that it is difficult to describe one without referring
to others, and at times it will be necessary to anticipate results which are to be described later.

Variation of Temperature

Due

to Variation of

Stress.

When

an alternating high-potential stress is apinsulating material, the temperature of the
rises, but, owing to the fact that all
insulating materials are poor conductors of heat, the
temperature of the inner portions rises above that
of the outer portions, which have a better opportunity of dissipating their heat.
considerable
number of tests have been made to determine the
rise of temperatures in the interior of a mass of
insulating material under different conditions of
stress.
Usually these tests did not include the
measurement of the amount of energy loss, as the
results sought were the ventilation required under
working conditions and the dielectric strength at
various temperatures. The tests were usuallv made
by placing the material between riietal plates', which
plied to

whole mass

A

I.
A pappr nresented at the nineteenth annual convention of
'he American Institute of Electrical Engineers at Great Barrinelon, Mass., on June zo, 1902.

August

were connected

to the terminals of a high-potential
plates employed for this purpose
should always have well-rounded edges to prevent
undue stress, which occurs at sharp corners. The
size of the plates varied in dififerent tests, but the
most satisfactory results were obtained with plates
approximately nine inches in diameter, whose edges
were rounded to a radius of about 1V2 inches.

The

transformer.

Various methods of measuring the temperature
were tried, but the most satisfactory temperature
readings were obtained by placing at the point where
the temperature was to be measured a copper-lead
thermo-junction, connected to a sensitive galvanometer.
The outer ends of the couple were kept at
0° C. by being placed in ice water.
By properly
insulating the galvanometer, it was found entirely
feasible to take readings with a potential

or

,30,000 volts

of

stress of

more across a one-fourth-inch

layer

material,

with this junction at the center. In
a number of junctions were placed at
different points in the material, in order to map
out the temperature of the various parts.
In a number of tests the material was arranged
as above and then placed in a box in which was "located an electric heater, a fan motor being used
to circulate the air over the heater and through
the box, so that any desired initial temperature
could be secured and with care the surrounding
temperature regulated throughout the test. In some
instances insulation resistance was measured at intervals, the high-potential wires being temporarily
disconnected for this purpose. Usually, the insulation
resistance
was so high as to be very
difficult of exact measurement with the apparatus
at hand.

some

tests

The test samples used were built up to 3 thickness
of one-eighth inch to one-fourth inch or more, and
tests were made at different voltages up to the ultimate dielectric strength of the material. For most
HO
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ENERGY LOSS

IN

CURVES OF RISE

10

S

Inutgi'

INSULATING MATERIALS.—
TEMPERATURE.

IN

of the tests, current was obtained from a dynamo
giving very approximately a sine wave of electromotive force.
The results of this series of tests may
be given as follows
(i) With moderate stress the temperature of the
material rises rapidly at first, then more slowly,
then becomes constant. The actual rise in the temperature for a given voltage depends on the facility
with which the material can dissipate its heat, and
on the .temperature of the surrounding medium.
(2) As the stress is increased a point is finally
reached where the heat is developed at a greater
rate than it can be carried away, and temperature
then rises, until the material chars and breakdown
results.

When

material

is not thoroughly dried, the
much more rapidly than in well
increased temperature cannot be accounted for by the increased C"R loss due to lower
insulation resistance.
The heat generated tends to
dry out the material and the temperature may fall
as the drying proceeds.
(4) With a considerable area of material under
test, the temperature of small portions frequently
rises above that of the surrounding material to
such an extent that, on examination, these portions
are found much discolored, while the surroimding
portions remain unchanged. This effect is especially noticeable with treated material not perfectly
cured. The final breakdown in such cases is invariably found in one of the heated areas
(5) The final breakdown in fibrous materials usually results from the burning of the material, and
not from mechanical rupture. When the electromotive force applied is far above the dielectric
strength of the material, the breakdown may be due
to a mechanical rupture.
If, however, the electromotive force is sufficiently low, so that an appreciable
lime elapses before breakdown occurs, the breakdown is probably due to burning caused by the heat

(3)

Breakdown
point about

in

this

par-

four inches

from the thermo-junction, when the measured tem-

.

FIG.

1902

generated in the material. There may be some attendant chemical action, but this is thought to be a
result and not a cause of the excessive heat.
The
lower the electromotive force applied, the longer the
time required to produce breakdown under a given
set of conditions.
(6) It follows from (5) that if the temperature is
kept low either by providing good ventilation or
by artificial cooling, the stress required to cause
breakdown in a time test will be much greater than
if the material is not so cooled.
(7) The actual temperature measured
in
most
fibrous materials before breakdown occurred
was
usually at 175° C. or more. In no case did a breakdown occur directly at the point where temperature
measurements were being made, and the temperature
at the breaking-down point was probablv higher
than
nieasured, especially as the rise in temperature seems
to be very rapid at the point of
breakdown just
before this occurs.
(8) With a given stress, the initial and surrounding temperature has much to do with the rise. This
is due to the fact that the loss in
the material increases rapidly with temperature. For example, if
the material and surrounding air are at 20° C. and
the stress applied is 20,000 volts, the rise in temperature will not be nearly so great as if the initial and
surrounding temperature is at 80° C. Tests have
shown that breakdown frequently results under the
latter conditions from a stress that would not injure
the material under the former.
Fig. I gives some of the characteristic curves
of
rise in temperature in insulating material
when subjected to high-potential stress.
Curves (A), (B)
and (Cj were taken on a sample of untreated material which was quite porous and capable of
absorbing
moisture from the air. In this test the material was
well ventilated, so that
any moisture could be
quickly dissipated. The temperatures given are those
actually measured, but probably do not represent the
highest point reached in the material. Curve (A)
shows the effect of moisture. The temperature rose
very rapidly, reaching a maximum, then fell, and at
last became stationary.
Curve (B) shows the effect
on the same material after very thorough dryinpr.
Curve (C) shows the increased temperature diie to
a slight increase in the stress.
Curve (D), at the upper right-hand corner of the
figure, shows the rise in temperature in treated
material when poorly ventilated, and the test continued
until breakdown resulted.
ticular test occurred at a

1

9,

temperature rises

dried stock.

The

nerature reached 135° C. It is probable that the
temperature measured was considerablv lower than
that reached at the point of breakdown.
The temperature of the surrounding air in this test was kept
at 80° C.
This curve shows the tendency of the
temperature to become constant, but at a point
sh.ghtly over 100° C. the loss becomes so great that
the heat cannot be dissipated as fast as generated,
hence the change in direction of the curve and final
breakdown. In numerous tests the material was
found to be badly charred on the interior, without
breakdown havine resulted. The curves shown are
characteristic, and are of the same form as many
others that have been taken.

Variation OF Loss

Due

to Variation of Temperature.

The measurement of the energy loss due to highpoteiitial stress in a reasonably small sample of insulating material, presents a rather unusual problem.
The voltage is high, the current small, and the power
factor very low. In many of the tests referred to
in this paper, it was necessary to measure with
some degree of accuracy losses of less than 100
watts at an electromotive force of 20,000 to 40,000
volts, at various frequencies, with a power factor
less than o.i.
The commercial instruments on the
market are totally unsuited for this work.
Many of the measurements to determine the points
under discussion were made by means of a calorimeter.^
The material for these tests was usually built
up in the form of a small condenser, with ventilating
spaces between the plates, so that the temperature
could be kept as nearly uniform as possible throughout the mass of the material. In the determinations
of the variation of loss due to variation of temperatiire bv the calorimeter method, the whole body of
oil and insulation was brought up to some
constant
temperature, then the high-potential stress applied.
The rate of heating or cooling, as the case might be.
due to the loss in the insulation being greater or
less than required to hold the calorirneter at this
constant temperature, was then noted and the actual
loss derived by the use of the calibration curves
of the calorimeter. These tests required great care,
were very tedious, and many corrections were required in deducing the results.
After a considerable amount of work had been
done by the calorimeter method, a static wattmeter
was constructed and the work continued with this
instrument. With this wattmeter, which was admirably suited to this work, a complete curve could
be taken in the time required to determine a single
point by the calorimeter method.
It was a source
of considerable satisfaction to find that the calorimeIcr and wattmeter methods checked each other with
a very fair degree of accuracy, especially considering
the nature of the materials on which the measurements were made.
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options on a
cities

New York

Notes.

—

New

York, August 4. The discussion over the
Pennsylvania railroad tunnel has now come down
point
where an agreement and subsequent conto a
The chief
tract niay be expected without delay.
points which caused trouble in the first contract
which was rejected, were in relation to union labor
in the tunnel, perpetuity of ownership, and to some
The company
extent the amount of compensation.

now agrees to grant the city such use of the tunnel
as it may need for fire and police telegraph wires
also that the franchise shall cover the sanitary control of the tunnel by the City Board of Health, and
further, that the tunnel shall always be in the control
of a company operating under the laws of the state
There are still some points to be
of New York.
settled before a franchise can be granted by the
purpose of furthering arbitration
the
city, and for
the Board of Alderman has appointed a committee
of five to confer with the Rapid Transit Commission
and the railroad oflicials, and then to report to the
Board. The Aldermen have g'ont- on their vacation
and the next session will occur on the 4th of September. As the matter now stands a franchise will probably be granted the railroad company in the early
fall", since the points of variance are trivial and in
ail probability will be settled before the next meeting of the Board of Aldermen.
The New York Central and Hudson River Railroad
Company has submitted a plan to the city to substitute electricity for steam on all of its trains entering the city through the Park Avenue tunnel. Certain concessions are to be granted the company by
the city with reference to changes to be made in the

Grand'Central Depot and land grants on the North
Side. The proposed plans will require considerable
expenditure in the tunnel and in terminal stations.
A third-rail system is to be used, and where the
trains come to the surface the conducting rail will
be protected so that all danger can be avoided. The
cars are to be run on the multiple-unit system. The
proposed electric system will, if installed, take the
irams to a distance of 30 miles or so from New
York before steam locomotives are attached.

It is reported in Wall Street that the New York
Central has attempted to buy the Manhattan Elevated Railway system on a guarantee of 6 per cent,
George J. Gould of the
dividends on the stock.
Manhattan company is said to have asked 7 per
The New York
cent, dividends for the property.
Central is supposed to have a joint operation^ of
the Manhattan system in view with its proposed elecManhattan Elevated stock took a
scheme.
tric
sharp upward movement on the reported issue.
The 300-foot pole of the Marconi station in the
Brooklyn navv yard was struck by lightning -a few
Fifteen feet of the pole was broken off
days ago.
from the top.
The Times of August ist contamed the followmg
".An involuntary petition in bankruptcy was
note:
filed yesterdav against the Charles G. Hose Electric
Oompanv. electric repairs, of 480 Pearl Street, by
Alfred F. Moore of Philadelphia, $1,006; the General Electric Company, of Schenectady, N. Y., $270.

and the Shedd Electric and Manufacturing Company

The Charles G. Hose Electric
this city, $45.
Company commenced business in December, igioi,

of

w ilh- a

capital of $1,000."

New

England News.

Boston, August 2.— Colton & Wright are about to
reopen their wire mill at Palmer, Mass., and will employ 200 people. The mill has been closed several

months.

The Oakland Woolen Company

building a ten-set
are
mill at Oakland, Maine, in which all the looms
to be run by electric power.
Thirty stockholders of the Boston Elevated Railway Company, representing 69,058 shares of stock,
attended the special meeting of the company and
unanimously voted to authorize an issue of new stock
amounting to $5,000,000. President Bancroft stated
is

that of this amount, $3,000,000 to $4,000,000 would
be needed to complete work already under way, and
the balance would be used for any other expense the
company might have to meet. The company's present capital is $10,000,000. The company was originally permitted to spend $3,100,000 for stations, track,
will require
etc., but it has expended $3,980,744 and
$364,723 more. It was authorized to spend $600,000
for rolling stock and equipment, but has expended
For
$1,194,005, and $891,602 more will be required.
construction and equipment of power station, $1,100,000 was authorized, $i,i33,o8S spent, and $454.o87
The ruling price of the company's
will be needed.
stock is 163 to 165, but the company wants the state
railroad commissioners to fix the price for the new
stock at I2S, as the increased stock is not likely to
result in increased earnings.
Edison Electric Illuminating Company has sold

The

the Ferdinand Street power station of the Boston
Electric Light Company. The property includes n,635 square feet of land and brick building.s.
The Maplewood and Danvers Street Railway Company has been organzed in Maiden. Mass. It proto
poses to build an electric railway from Maiden
Boxford, Mass., via Saugus. Lynnfield. Danvers and
directors
the
and
Middleton. The capital is $190,000,
9f
are George H. Chase and George F. Marshall
begin
Maiden, and others. The company expects to

construction in the fall.
,.
j
syndicate of New York capitalists has secured
',

A

number

and proposes

97

of g'as plants in New England
enter into competition with

to

electric-lighting companies.
Only one firm bid for constructing the projected
power-transmission subway for the Charlestown navy
yard, and this called for an outlay of about $55,000,
Owing to this
or $21,000 more than was estimated.
discrepancy, it is probable that the subway will not
be built, but that the government will devise some
other means of caring for the pipes and wires transmitting pneumatic and electric power to the shops
and ships. The bid was on 1,500 feet of subway.
A special dispatch from Hartford, Conn., says that
Mr. Clement, president of the Panhard-Levassor Automobile Co.npany of Paris and of the ClernenI
Motor Company of Leblois, France, recently visited
that city, 'when an American company was formed
with Mr. Clement as president and Williarn G. Allen
of Hartford as manager. The company is to take
the plant formerly occupied by the Acme Machine
Screw Company and will manufacture the Clement
electric

motor for

B.

bicycles.

Canadian Intelligence.

—

Toronto, August i. Thomas L. Chiles of Akron,
Ohio, representing a number of Cleveland capitalists,
is arranging for the building of an electric railway
between this city and Hamilton.
The construction of the new car shops for the Brit-

Columbia Electric Railway Company
Westminster is being pushed as rapidly as
ish

New

in
possible.

The cost of the buildcars will be 32 feet long.
Mr. Buntzen of Vanwill be about $15,000.
couver is general manager of the company, and T.
Driscoll, for the last 14 years with the Minneapolis
Car Works, has been engaged to take charge of

The

ings

new car works.
The Sandwioh, Windsor and Amherstburg railway will be extended to Amherstburg, Ont., on the

the

Detroit River, at once.
The Paris and Brantford electric railway has been
graded as far as the MoUoy farm, half way between
Paris and Brantford. It will be another link in
the chain of radial electric railways springing up all
over the province of Ontario and proving powerful
rivals to the steam roads.
Plans for the extension of the Toronto Suburban
This road will run from
line are being prepared.
Toronto Junction for 12 miles to Lambton Mills,
and F. Turner of Toronto Junction is its president.
It is the company's intention to build on to Cooksville, some eight miles farther on, as soon as the
plans are ready.
The council of the township of Hallowell has
granted a franchise for the construction of a street
run from the town of Picelectric railway to
M. R.
ton, Ont., to Wellington and the Sandbanks.
Alliston of Picton''is one of the principal proH.
moters.

Southern Developments.
C, August 2.— The city of Raleigh,
C, has contracted with the Raleigh Electric
Railway Company for 155 arc lights at $55.75 annually, the lights to be located by December ist.
The Augusta (Ga.) Railway and Electric Company has signed a contract for lighting the city of
Augusta for five years at the rate of $68 a light.
The mayor declares that it is the policy of the
administration to pave the way for municipal ownCharlotte, N.

N.

ership of lighting facilities.
The Beattie Electric Company of Cincinnati is
erecting a $11,000 electric-lighting plant in Nicholasville,

Ky.

The Washington, Baltimore and Annapolis ElecRailway Company reports that it is expected

tric

that cars will be in operation within one year.
line

is

now

The

being graded between Washington and

Baltimore. The company's power plant may be located at Hyattsville. This company has also been
negotiating for the purchase of the Annapolis, Wash-

ington and Baltimore railroad, and, if successful, will
use the tracks of this company from Odenton to
Annapolis.
mass meeting of negroes at New Orleans. La.,
was held for the purpose of opposing the Jim
Crow street-car law, and the meeting determined
to organize a stock company to operate vehicles
throughout the city for the exclusive use of the
colored people.
The city of Raleigh, N. C, has granted an extension of 25 years to the Raleigh Electric Railway
Company. Great improvements are contemplated.
The Cumberland (Manufacturing Company has

A

purchased a tract along Cumberland River in Tennessee at Lock No. 2, and proposes to develop the
valuable waterpower there
Nashville, Tenn.

and

From the Buckeye

supply

power

to

L-

miles in length and will pass through a number of
thriving towns. It will have traffic connection with
the Cleveland and Eastern, with which it will connect
at Middlefield, and its cars will come into the city
Arrangements have
of Cleveland over these lines.
also been made to have the cars run over other
lines into Pittsburg, making a through line between
the two cities. Willis B. Hale of Cleveland is interested in the proposed line.
The Columbus, Delaware and Marion Electric
Railway Company has agreed to build a branch, six
miles in length, from Prospect to Richwood, all the
rig'hts-of-way to be deeded to the road without expense.
six-hour schedule has been arranged for the

A

Lake Shore electric road between Cleveland and
Toledo. Within a short time cars will run through.
Passengers now have to change at Norwalk.
Negotiations for the purchase of the electric-light
plant at Wyoming by the Cincinnati Gas and Electric Company have been concluded, and it is said the
price paid is $45,000.
The story is now going that
the big company will make an effort to secure every
plant in Hamilton County, and it can do this by
invading the territory of the smaller companies, if
they do not care to sell when first approached. On
the other hand, owners of large blocks in the city
are arranging to operate their own electric plants.
There has been a great advance in interurban
railroad stocks within the last few days. Quite a
number of smaller stockholders have disposed of
their holdings at good profits.
The Cincinnati and Northeastern Traction Company of Dayton has been incorporated with a capital
stock of $15,000 by Dennis Dwyer, Albert Emanuel,
Charles T. McCrea and B. M. Hopkins. The purpose
as set out, is to build an electric line from Cincinnati
to Dayton.
In an interview in the Cincinnati Enquirer a few
days ago John Kilgour takes rather a gloomy view
of the interurban trolley business, as based upon
the business of the Cincinnati city lines which run
to sparsely populated points.
He says that even with
the shifting population along the lines, some of
them yet would be bankrupt if they were operated
under individual corporations, but that the heavy
business of some of the lines makes up for the losses
on the others, and thus a fair profit is derived from
the entire system. "A trolley line which carries less
than five fares per mile per car operated will lose
money," he says. "I mean where the transfers reduce the rates to 3% cents per mile, as is the case
in this city."
Further along he says, "the interurban
line which cannot get five fares per mile at the rate
of 3% cents per mile will never be a profitable property.
car earning less than 16% cents per mile
will not be profitable, and one car on a line of any
length would not be profitable
at
double that
figure.
There must be business enough to require
the use of not less than one car for every five miles
of track, or, in other words, there must be 15 rides
or fares for every five miles at the rate of one cent
per mile."
The Elyria Plum-bing, Heating and Electric Company, Elyria, has been incorporated with a capital
stock of $10,000. E. F. Wurst, C. F. Wurst and
others are interested.
The Canton-New Philadelphia Railroad Company,
Canton, with a capital stock of $600,000, has been
incorporated to build an electric line from Navarre
to New Philadelphia.
At Navarre it will connect
with another road which reaches Canton. The stock
is divided into $300,000 six per cent, non-cumulative
preferred stock and $300,000 common stock.
Guy M. Gest of Cincinnati has been awarded the
conduit work of the Brooklyn Edison Electric Company.
The Ritter Electric Company of Cincinnati has
increased its capital stock from $15,000 to $50,000.
Because the light fund is exhausted. Director Immell of Columbus has notified the lighting company
that he cannot pay for lights any longer in the business section of the city. In consequence, the lights
were turned off and the town has been in darkness
in that section.
Receiver B. W. Johnson of the Sandusky, Milan
and Norwalk Electric Railway Company has sent
out notices of a I2 per cent, assessment to the stockholders, to pay the judgment secured against it by
John G. Doman. This will cover the amount, $10,The road had passed into the
000, and the costs.
hands of a new company, and the judgment falls
upon the old stockholders.
The Village Council of Celina has appointed a
committee to look into the advisability of erecting
an electric-light plant in the center of the town to

A

cost about $10,000.
The Marion Electric Lig'ht

and Power Company,

Marion, has decided to enlarge the plant and put
a lot of new machinery, including a large, gen-

in

erator.

State.

Cleveland, Ohio, August 2.— In returning their
valuations for taxes this year the two city systems
of Cleveland have almost doubled their figures over
any former valuations. The Cleveland Electric Railway Company returned a total valuation of $1,693,The Cleveland
coo, while last year it was $868,000.
City Railway Company placed its valuation this year
at $90O,.30O, the figures last year being $485,950.
The Cleveland and Sharon Traction Company will
be incorporated to build the proposed electric line
from Middlcfield to Sharon, Pa., with a branch to
Cortland and Warren, Ohio. The line will be 41

The Village Council of Hubbard has instructed
the -corporation clerk to advertise for bids for the
light plant which is soon to be built and to sell the
former site for a plant, which will not be used.
The' Mahoning Valley Railway Company has
awarded the contract for new car barns and power
station at Hasellon to the E. M. Scofield Company
of New York. It will be a handsome steel-frame
,

structure.

In a trial trip a few days ago, a car on the Youngstown and Sharon railroad, with several prominent
electric-railway men aboard, made a speed of a mile
a minute over a portion of the line, and an average
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was made on

much

of the lakes.
The grade is lower through the valley
than at any other point, and power is available from

Electric

track.

Attorney John C. Rogers has brought suit in the
Superior Court at Cincinnati against the Cincinnati,

the river. Milwaukee
said to be interested.

deal.

of so miles

a

longer strip of

Georgetown and Portsmouth Railway Company to
enjoin it from operating any part of its line by
electricity and from operating a line through the city
waterworks property. He also asks the court to
enjoin the City Traction Company from allowing
any of the cars of the other company from operating
on its lines, in order to prevent it from reaching
Mr.
the interurban depot and the center of town.
Rogers seems to spend much of his time fighting
the electric-railway companies, which are attempting
to secure the right to enter Cincinnati, but what
Cincinnati has
his purpose is can hardly be told.
fewer electric railways entering from the outside
than any other large city in the state in fact, none
of them have yet gotten downtown, and it is all
because of opposition of this kind. However, this
gentleman has not been very successful with his
fights so far.
O. M. C.

Information from Indiana.

—

August 4. The phenomenal advance
markets of the stock of the Union Traction Company of Indiana excites much attention.
That the stock should jump from 30 to 75 bid inside
of one week, and 30 points of that in a single day,
is regarded as liighly significant.
But what is behind the movement is hard to determine. Following
so closely as it does the great advance in Indianapolis
Street Railway stock, it has revived and increased
the speculation as to whether or not the two companies, which are closely related, are preparing to
Indianapolis,

The

Ft.

pany has

Wayne, Vanwert and Lima Traction Com-

incorporation with a capital
stock of $2,000,000. The company promises to construct an electric line from Ft. Wayne to Lima, O.
Charles JMurdock and J. D. S. Neeley head the board
filed articles of

of directors.
Charles L.

Henry, former president of the Union
Traction Company, and J. F. Wild, of Indianapolis,
are said to have closed a deal for the financing and
construction of an electric line from Indianapolis to
Rushville, paralleling the Cincirmati, Hamilton and

Dayton

railroad.

Indianapolis and Martinsville line, which
began hourly service last week, charges 50 cents for
the round trip to Mooresville and goes to MartinsThis is just one-half the fare
ville and return.
charged by the steam road which it parallels.
The largest contract for the year will be let within
a few days. It will be to construct 100 miles of electric-railway line between Indianapolis and Loganslor the Indianapolis and Northern Traction
Company. Some 12 nines of the line was constructed
The company
by the Central Traction Company.
is preparing to give an exhibition in rapid railroad

The

.

.

building.

of the Union Traction Company made an argument before the State Tax Board
in which he graciously admitted that he had the
greatest interurban road in the world and said that
while the board might be slightly criticized for leaving the assessment of the property at $8,000 a mile,
he was quite sure it would also be criticized if it should
make the appraisment as high as $12,000 a mile.
McCulloch argued that his road was charging passengers one cent a mile, the lowest rate of any
"Higher taxes mean
company in the country.
higher rates, thus destroying the benefaction to the
F.
people," said he.

President

McCuUoch

Northwestern Notations.

—

Minneapolis, August 2. Tacoma, Wash., will take
bids for furnishing electric current to the city. The
Tacoma Cataract Company has agreed, it is said, to
submit a tender of not more than 0.94 cent per kilowatt-hour, which is the price now charged by the

Tacoma Railway and Power Company.
The electric-light plant at Seymour, Wis.,

has been
sold by Frank P. Mansfield of Lake Mills, Wis., to
Mr, Mansfield
G. N. Newall of Grand Rapids, Wis.
will go to Shell Lake, Wis., where he has been
granted a franchise for a system of lighting.
The Fargo and Moorhead Street Railway Company
has been incorporated at Fargo with a capital of
The company is doing all the preliminary
$250,000.
work, preparatory to starting with the construction
of a line.

Bloomington, Wis., will construct a system of elecand waterworks.
The council of Plainview, Minn., has granted a

tric lighting

franchise for a local lighting plant to T. G. Bolton,
Arthur Koenig and F. J. Cornwell. They have purchased a plant at Durand, Wis., and will remove it to

Plainview at once.

The

voters at Montezuma, Iowa, approved a tax
of 2V2 per cent., to aid the projected Oskaloosa and
Tama electric railway. There were 281 votes cast for
the proposition and but 32 against.
The council of Jordan, Minn., will issue bonds at
once for the establishment of an electric-light plant.
It is reported from Taylors Falls, Minn., that surveys are in progress in that vicinity for an electricrailway line toward the Twin Cities. It is thought
that such a line would be continued on to the head

eastern

are

capitalists

assist in the collection of evidence.

The Yakima Valley Central

railroad

has

been

formed to build an electric line from North Yakima,
Wash., to Sunnyside and the surrounding country.
A power house will be built at Horse Shoe Bend,
about 25 miles up the river. Surveys and estimates
have been made for approximately 99 miles of road.

The

projectors

estimate

the

cost

of

the

road

at

R.

$700,000.

in eastern

merge the interurbans that center in Indianapolis.
It has been whispered for several weeks that a
It is also congigantic merger is contemplated.
jectured that the control of all the merged lines will
pass to some steam road, probably the ^Pennsylvania.

and

survey has been completed for an electric line
to run from .Rice Lake, Wis., to Downsville, Wis.,
a distance of 70 miles.
E.xtensive waterpower is
available along the route.
The board of water commissioners of St. Paul is
making active preparation for a suit against the Twin
City Rapid Transit Company, to come up in November or December. It will be based on the alleged damage to water pipes caused by electrolysis.
At a recent meeting of the board the commissioner
was allowed $2,000 for employing two or more electrical engineers and a chemist and other experts to

PERSONAL.
Chief Engineer O. H. Ensign of the Edison' Electric
Company of Los Angeles, Cal., is in the East to
purchase equipment for the new 6,cioo-horsepower
steam plant which the company purposes installing
in Los Angeles.

James F. Jackson, chairman of the Massachusetts
Board of Railroad Commissioners, has returned from
Europe, where he inspected the London subways and

He
the electrical equipment of continental railroads.
will report the result of his observations to the ne.Kt
Legislature.
George F. McCulloch, president and general manager of the Union Traction Company of Indiana,
emulating the gift of President McGowan of the
Indianapolis Street Railway Company, has given
$10,000 to the National Technical Institute to be
located on

the

Arsenal grounds

at

Company on

American Company

$100,000.

Manchester, Mass., is said to be in the
an electric-light plant. William A. Tucker

The resignation of Lord Salisbury recalls the
marked interest he has ever shown in electrical subFor a long period he followed the developjects.
ment of electrical science, and when that science took
a practical turn. Lord Salisbury was foremost among
his peers to introduce electrical appliances into his
country seat and upon his estate. His electrical studies gained for him considerable recognition in scientific circles, and in 1894 he was invited to become

president of the British Association.

Perhaps the youngest street-railway conductor in
the country is Charles G. Hood, who operates a car
on the Fairmont and Clarksburg electric railway
in West Virginia.
The lad was born November 13,
His father, Smith Hood, was, until six
1885.
months ago, manager of the Fairmont Electric Light
and Power Company, but when that company was
merged with the Fairmont and Clarksburg Electric
Railway Company, he became manager of the latter.
The son is greatly interested in electricity. When
a number of the conductors on the road went out
on a strike, he secured the position of conductor at
^,40 a month, and it is said that he has not a superior on the line.
Stanley B. Arnold, the 13-year-old son of Bion J.
Arnold of Chicago, the well-known engineer, seems
to have inherited his father's talent for mechanics.
He has built a miniature steam automobile complete
in every detail, and is now at work on a gasoline
machine. In addition, he shows marked skill and
judgment as an automobile driver, as was shown in
the recent lOO-mile endurance test of the Chicago
Automobile Club, when he won a blue ribbon for
complying with all the conditions, after surmounting difficulties that might well have discouraged a
full-grown man. On his return from this trip young
Arnold was greeted enthusiastically at the club,
where his father is a director and the boy is very
popular.

ELECTRIC LIGHTING.
Columbus, Ohio,

will receive bids for the construction of the municipal electric-light plant until August
8th.

reported that the Southern Railway intends
to equip all its dining cars with electric lights and
is

fans.

The Cincinnati Gas and Electric Company has
received a permit to build an electric-light substation at Park and McMillian Avenues.
tion is to cost $10,000.

A

field

for

may

be

addressed.

The

Electric Light Company of
Mich., has voted to expend $17,000

Citizens'

Creek,

proving

its

Battle
in

im-

plant.

The Champaign Electric Company of Louisville,
Ky., has been granted a franchise to operate a light
service at Charlestown, Ky.

On August 17th St. Joseph, Mich., will vote on
the project to bond the city for $32,000 to build a
municipal electric-lighting plant.
The Rowe Gas, Light and Heating Company of
Early, Iowa, has been incorporated with a capital of
The incorporators are E. E. Rowe, D. D.
$10,000.
Carlton, F. K. Kerwin and others.
The city of Clintonville, Wis., is to erect a muelectric-light
plant, for
which Professors
Richter and Swenson of the University of Wisconsin have prepared plans. Bids will be received
by Frank Cause, city clerk, until noon of .'\.ugust
gth.
A brick power house, extending 32 by 54 feet
on the ground, is to be built to contain a tubular
boiler (66 inches by 16 feet), two feed pumps, one
feed-water heater, a 75-horsepower engine with speed
of 27s revolutions a minute, a 45-kilovvatt alternator (single-phase, 2,200 volts and 60 cycles) belted
to the engine, with a suitable e.xciter, switchboard,
wiring and other accessories. Separate pole-line
circuits will supply arc and incandescent lighting
throughout the town. The arc-lighting transformer
will be installed in the power house; others are to
be placed on poles.
nicipal

Indianapolis.

V. Miller, for 15 years superintendent of
telegraph of the Chicago and Alton Railway Company, with headquarters at Bloomington, 111, has
resigned his position to engage in active business,
iiir. iVliller is the inventor of the railroad signaling
system which bears his name and which is just
Lommg into prominence.

It

the Illinois side. The North
supposed to be back of the

of Jeanhas been incorporated with a capital of

Pa.,

nette.

ELECTRIC RAILWAYS.

H.

1

is

1902

9,

The Jeannette Light and Power Company

A

;

,

August

The

sta-

rumor is going the rounds in St. Louis, Mo.,
that a consolidation of all the public-lighting plants
The companies said to
in that city is under way.
be interested are the Union Electric Company,
Missouri Edison Electric Company, and the Laclede
Gas Light Company, on the Missouri side of the
Mississippi; and the East St. Louis (111.) Gas and

The
at

Illinois

Ottawa,

Company,

Traction

Valley

111,

certifies

to

an

increase

located
capital

in

stock from $500,000 to $700,000.

—

The Rockford-Beloit-Janesville electric line an
interstate railway in Illinois and Wisconsin' is completed.
It is expected that cars will be running in
a few days.

—

Cars for railways other than steam were exported
from the United States during the year ended June
For the year
30, 1902, to the value of $788,816.
before the figure was $1,419,930.

The Paris and Terre Haute Traction Company
has been incorporated with a capital
incorporators are G. W. Highes,
Knipe and J. D. Hunter.

of Paris,
of $5,000.

H. H.

111.,

The

The Rockford (111.) Railway, Light and Power
Company has completed its freight depot on South
Wyman Street, and is now running regular freight
trains

between Rockford and Belvidere.

the intention of the Philadelphia Rapid
Transit Company soon to engage in the building of
according to good authority. It is said that the
company in the early fall will begin the erection of
It

is

cars,

mammoth

A

shops.

been secured

in

West

suitable

site

is

said

to

have

Philadelphia.

Elevated-railway traffic in Chicago for the month
was unusually heavy for the middle of summer. The Metropolitan Elevated showed an increase
of 23 per cent, over the corresponding month last
year. The long-continued rainy weather is considered partly responsible for the increase.
of July

The Kansas City Outer Belt and Electric Company of Kansas City, Mo., has been incorporated
with a capital of $1,500,000. The incorporators are
A. J. Stillwell and E. E. Holmes of Kansas City,
Mo., David W. Mulvane of Topeka, Kan., and^
Benjamin Schnierle and Burnett N. Simpson of

Kansas

City,

Kan.

Reynolds-Corliss engines installed in the municipal
street-railway plant at Glasgow, recently tested, were
found to give a mechanical efficiency of 96 per cent,
and to consume but 12.2 pounds of steam per hour
per indicated horsepower. The combined efficiency
of the engine and generator (General Electric of
2,500 kilowatts) was 92 per cent.

The Lancaster (Pa.) and York Furnace Street
Railway Company, having a capital stock of $225,000,
has been organized to build a trolley line 12 miles
in length, starting at York Furnace, on the Susquehanna River, and extending to the vicinity of
Millersville, Pa., to connect with the Lancaster and
Millersville trolley road, giving communication with
Lancaster, Pa.
L. S. Owsley has been appointed receiver for the
Suburban Railroad Company, whose right-of-way in
Chicago was recently taken away by the courts, at
the request of the Chicago Title and Trust Company,
which asserts that the concern is insolvent. It is
said that ovef $400,000 in interest on the first-mortgage bonds of the company is due and unpaid and

August
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that the mortgaged property is so situated as to make
the sale of it impossible without injury to the bondholders. It is claimed that the receivership will stop
the city's tearing up any more of the company's
tracks.

SOCIETIES

AND SCHOOLS.

The National Electrical Contractors' Association
has a membership of 206 firms.

raised the rent of the booths used by the Western
Union company from %s6 to $175 a month and the
Postal company is asked to pay $100 a month for
a space that has been costing it $i6.
The matter
has been taken up by telegraph officials in Chicago.
Brokers are not pleased with the action of the
trustees, and many are demanding that the order
increasing the rent be rescinded. They will be put
to
additional
expense and great inconvenience
should the booths be removed."

The

1902-1903 year book of the Armour Institute
Technology of Chicago has recently been disIt contains lists of officers and faculty,

of

A

At

the recent annual convention of the American
Boiler ilanufacturers' Association, held at Atlantic
City, the following-named
officers
were elected
President, John O'Brien, St. Louis first vice-president, Robert Monroe, Jr., Pittsburg; second vicepresident, Samuel Borgen, Columbus; third vicepresident, J. M. Robinson, Boston
fourth vicepresident, M. F. Cole, Newman, Ga.; fifth vicepresident, J. F. Casey, Chattanooga secretary, J. D.
Farasey, Cleveland; treasurer, Joseph Wrangler, St.
Louis. The next convention will be held in Chattanooga in July, 1903.
;

;

;

AUTOMOBILES.
For the year ended June 30, 1902, the United States
exported automobiles and parts of automobiles to
the value of $948,528.
It

is

reported that a plan

is

on foot to build a

macadam automobile road from New '^ork to ChiThe United States government, it is said

cago.

but this is hardly likely
per cent, of the cost.

—has

promised to pay 25

The Woods Motor Vehicle Company of Chicago
has been incorporated with a capital of $150,000.
The purpose is the manufacture of automobiles.
The incorporators are T. C. Clendenning, A. B. Shafner and A. L. Schwartz.

Two

one 15 and the other 17 years of age,
completed an automobile run from New
York to Chicago. The actual running time was 11
days T.\2 hours. It was the first trip ever made over
the distance in a light automobile, the machine weighing but 800 pounds.
boj's,

recently

PUBLICATIONS,

in

All -telephone, electric-light and telegraph wires
Butte, Mont., must be placed underground by

December

31,

1904.

A patent (No. 705,829) was granted Thomas A.
Edison on July 29th for a phonographic "Reproducer
for Sound Records."

now

is

believed to have changed

position.

its

Among

the recent publications of the Fort Wayne
Electric Works of Fort Wayne, Ind., are a bulletin
describing their
type-K,
form-SAC, integrating
switchboard wattmeters
another bulletin, descriptive of their differential type form-C enclosed, direct-current series arc lamps, and an illustrated
folder, describing these lamps and also the Wood
power-circuit arc lamps of the multiple series type.

process.

On August 1st the b'oilermakers in Chicago shops
went on a strike for a higher scale of wages. The
Twenty-three
strike is said to affect 2,300 men.
firms were affected, all of which are members of
National

the

The Wagner

Electric Manufacturing Company of
attractive pamphlet
announcing the award to the company, by the Franklin Institute of the Edward Longstreth medal of
merit upon its single-phase alternating-current motors.
The pamphlet contains reproductions of the
medal, the full committee's report ^nd opinions of
leading engineers w^hich contributed materially to
the result of the committee's investigation. The
Wagner company has also issued bulletins descriptive of its static ground detectors and its portable
instruments for direct and alternating-current meas-

Louis,

Mo., has issued an

urements.

TELEGRAPH.
:

companies probably

will be removed, and the rate
of five cents for a message of 10 words to Chicago
abolished.
Trustees of the Chamber of Commerce

of

the

Buffalo

—

—

;

;

tcnunde, Germany
Gothenburg, Sweden
Glasgow,
Scotland; Barrow-in-Furness, London and Manchester, England "Victoria, B. C, and Halifax, N. S.
Fans and engines have also been recently ordered
from such far-apart states as Oregon and Texas,
California and Louisiana.
;

;

Association,

Boilermakers'

The Bario "Vacuum Company
Street, New York city,

against

supply

of 156 East Twentyis now prepared to
kinds of X-ray tubes or special glass work

all

of any kind.
repair work,

The company

is making a specialty of
patent regulator and barium
fluoroscopcs are well known by all X-ray operators.
Owing to the General Electric Company having discontinued the repair and manufacture of Crookes
tubes, etc., there is no doubt that this company's
departure will be welcomed by all X-ray operators,
having regard to the fact that all their manufacturing
is under the supervision and advice of some of the
best X-ray experts in this country.

and

its

The Standard Pole and Tie Company

of 44 Broad
York, has just completed the delivery
of its second large order from the Central New
York Telephone and Telegraph Company of Utica,
N. Y. The poles which have been supplied are the
southern white cedar or juniper poles, of which the
Standard company makes a specialty. The company
began to introduce this pole in the northern market
about two years ago, and now it reports that the
orders are coming in as fast as it can handle them.

TRADE NEWS.

The main reasons for the popularity of the juniper
pole are its freedom from butt rot and its symmetry
and straightness. The poles ordered by the Central
New York Telephone Company were delivered faster
than that company could use them in its construction

The Northern Electric Company of Fargo, N. D.,
has been incorporated with a capital stock of $150,000, of which $100,000 will be used in Minnesota.

On July 25th the plant of James J. Murray & Co.,
makers of electrical and other glassware, of Philadelphia, was struck by lightning, but, fortunately, not
greatly damaged. The firm made temporary arrangements to fill orders and is now about able to resume
full.

BUSINESS.
lightning arrester for telephone and
telegraph lines is a new arrester for the protection
of instruments, poles and other property. It is^ said
The Electric Appliance
to be thoroughly reliable.
Company, Chicago, is sending out circulars illustrating and describing it.

The Chicago Fuse Wire and Manufacturing Company

states

that

since offering

weight a few weeks ago this

souvenir paper-

its

little

The
to be in great demand.
steadily increasing demand for
links and telephone supplies.

Street,

New

work.

Among the larger contracts recently closed by the
Electric Storage Battery Company of Philadelphia
for Chloride accumulators in railway service are
the following:
Mahoning Valley Railway Company, Youngstown, Ohio, 351 kilowatts; Kansas
City- Leavenworth, iWolcott, Kan., 160 kilowatts
Detroit United Railway, Detroit, Mich., 173 kilowatts Connecticut Railway and Lighting Company,
Oerby, Conn., 175 kilowatts; Harrisburg Traction
Company, Harrisburg, Pa., 264 kilowatts; Eastern
Ohio Traction Company, Gates Mill, 259 kilowatts;
Capital Traction Company, Washington, D. C, 173
kilowatts
Orange and Passaic Railroad Company,
Orange, N. J., 209 kilowatts Ottawa Electric Railway Company, Ottawa, Ont., 599 kilowatts. Other
contracts recently closed embrace a battery of 8,000
amperes at 120 volts for the Edison Electric Illuminating Company of Brooklyn, and several res;

The Chapman

article has

company
its

come

reports

fuse

a

;

;

idential

and office-building

plants.

wire and

M. J. Isaacs, general manager of the K. McLennan
Company, Chicago, manufacturer of the well-known
Gale's commutator compound, states that the demand
Among a numfor this article is greater than ever.
ber of recent orders was a particularly large one

Central stations supplying current for lighting or
for power find it very desirable to register the total
output of their generating plant and to use that
record to check up the meter records of customers'
uses, thereby being able to determine exactly the
loss of energy in distribution.
fair instance of
this demand is a recent order placed with the Stanley
Instrument Company of Great. Barrington, Mass.,
for four wattmeters for alternating current, capable
of registering the output of a so,ooo-horsepower
plant, each meter being called upon to record the
energy delivered by a 15,000-horsepower set of units.
A very large proportion of the orders placed with
the Stanley Instrument Company is for switchboard
meters, the company having on hand, besides the
above, many orders for meters of 1,000, 1,500 and
4,400-am'pere capacity, to be used on a potential of
2,400 volts. The company has supplied meters capable of correctly recording the energy used on a
supply line of 7,000-ampere capacity and announces
its readiness to supply its magnetic suspension recording wattmeters capable of recording accurately
currents of 10,000 amperes at any voltage and fre-

from 'Yokohama, Japan, while another large shipment

f(nency.

The demand for the Shelby useful-light incandescent lamp has been so great that the Shelby Electric
Company has been obliged to double its capacity.
The new addition is now completed and the new
machinery installed, and the factory is now running
day and night to supply the demand for "useful light."
The Great Western Smelting and Refining ComChicago, refiner and dealer in metals, states
is doing the largest business in its history.
The company makes a specialty of purchasing scrap
copper and other metal and has on its books many
of the leading electric-light and street-railway companies.
Those wishing to realize on scrap of this
kind are requested to write the Great Western Com-

pany,
that

it

pany for

The Chicago Evening Post says
'The telegraph
stations maintained in the Chamber of Commerce
of Milwaukee by the Postal and Western Union

foreign business

which the strike is aimed. The present scale of
wages is 30 cents an hour for indoor men and 35
Outdoor men receive 30
cents is the scale asked.
No complaint
cents an hour, and they demand 50.
was made against the. length of the working day
which is nine hours. Three of the firms signed the
scale on the same day of the strike, and the men returned to work. Others are as yet holding firm and
refuse to comply with the demands of the strikers.

;

St.

extensive

Forge Company shows the esteem in which its
products steam engines, ventilating and draft fans
and the like are held abroad. Recent orders have
been received from Copenhagen, Denmark; Dutch
Guiana, South America
Manzanillo, Cuba
Gus-

third

Pittsburg engineers are discussing the possibility
of electrolytically purifying the water supply of
that city.
One drawback is the disposal of the
residuum left in the water by the introduction and
electrolytic
the
action
of
chemicals
used
in

operations in

generally supposed."

A. L. Streeter, 173-177 South Clinton Street, Chicago, manufacturer of the Streeter spring fan motors, reports a brisk demand for his products.
This
fan is operated by the winding of a spring, and the
manufacturer says that one winding will run the fan
Mr. Streeter also states that any child
iM: hours.
can handle the fan with perfect safety.

;

Amundsen, the Norwegian explorer, has planned
an expedition for next year to carry out the researches in connection with the magnetic pole, which
was discovered in 1831 by Sir John Ross, but which

The

.Sironautical World, a monthly journal devoted to ''the vastly grand, universally interesting
and surpassingly important subject of sronautics,"
has made its appearance, hailing from Glenville, Ohio.
It believes that "practical aerial navigation is a possibility infinitely easier of accomplishment than is

The merits of this, compound
to Australia.
are well known to the thousands who have used it
for the last few years.

was sent

The

MISCELLANEOUS.

tributed.

entrance requirements, descriptions of courses in
mechanical, electrical, civil and chemical engineering
and agriculture, general studies, list of graduates
and other information.
view of the new machinery hall, given by Mrs. P. D. Armour and now
under construction, serves as a frontispiece.
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particulars.

A

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued ( United States Patent
Signal Device. Herbert S. Balliet, Bethlehem, Pa, Application filed April lo, 1902.
A semaphore sigoal-box cootaiuiug au iDstdiineiit of a
signaliDg system, has within it an electric motor fan to-

705.549-

gether with'means for operating it arranged so that the
cnrrent of air will be caused to circulate over and about
the instrument,

705.558.

Electric

York, N.

Y..

Jersey City. X.

a<;si.(?nor
J.

.\pplication filed October 16,

*

IQOI.

The clock combine&

Butcher,
New
to Simeon N. Putnam,

Joseph

Clock.

a

movable aimature,

a weighted

Office)

July

sg, igos.

pawl-lever, a flexible cDnnectjr which couples tliem together, and a contact device actuated to close the operating circuit by the straightening of the connector wlien the
weifiliied

arm descends.

away so that
swung over each
cut

705.583.

the tear ends of adjacent plates
other.

Electric Signal.

Arthur

J.

may be

Haycox, Mans-

Rheostat. William H. Chapman, Portland,
Maine. Application filed December 14, 1901.

field,

The rhec Stat consists of a swingine arm, a spring-press d
contact on the arm, a series of thin segment plates on
which the contact is adapted to travel, insulating plates
between the plates. The plates are closely clamped together at their front ends and spread apart at their rear
ends, the upper half of the rear portion of every other
plate and the lower half of the balance of the plates being

located in the signal-box has one terminal permanently
connected with the line conductor. Other parts are a
switcii-box. a switch lever pivoted therein, a conductor
permanently connecting the other terminal of the lamp
with the switch-lever, a contact block in the switch box to
co-operate witli the switch-lever, a conductor connecting
the contact-block witli the ground, and meaos for nor-

705,561.

Ohio.

An apparatus

Application

filed

April

10,

for signaling cars is described.

1902.

A lamp
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holding the switch-lever away from (he
block to maiDtdin the lamp circuit ocirnaHy open.

contact-

ijially

Signal Mechanism. Reinhold Herman, Crof-

705,584.
ton,

Application

Pa.

October

filed

The mechanical mechanism

for

1901.

25,

electrically

operated

signals isdrscribed.

with a fixed conductor in the burner, connected with lighting device adjacent to the lamp-wick, a vibrating cont^ctmiking device on the burner closing the circuit at midstroke ony and automatically thrown to either extremity of
Its movement when moved by hand from the opposite extremity to close the circuit.

Automatic

705,786.

Sign.

Electric

705.597.

Thomas

York, N. Y. Application filed
A lamp-socket support is formed

Murray,
February 11,
E.

New

husen, Evanston,

igo2.

31,

int-grally of a thin
plate in the shape of a letter or character. A glow-lamp
socket having an annular projection enters the opening
and a fiance. Means are provided for detachably securing the flange to the plate.

Galvanic Battery. Charles B. Schoenmehl,
Waterbury, Conn. Application filed December

705,616.

1900.
In th-i jar of the battery described are perforated sheet
metal tubes to form a receptacle for a depolarizer, an
expansible wire interior of the part or parts adapted to
force them outward and retain them rigidly against the jar,
a zinc located interior of th'j depolarizer and means for
the attachment of a wire to each of the elements.

I,

August

Switch. Herman
111.
Application

A.
filed

PoppenOctober

1901.
One claim reads: The combination of a dynamo, a storage bdttery, a circuit connecting the dynamo with the
storage battery which includes a switch, and means for
actuating the switch comprising two magnetic circuits, a
movable armature which is included in the magnetic- circuits and is isunuected with aud operates the switch, and
coils located severally on tha two magnetic circu ts one of
the coils forming part of a shunt-circuit from the dynamo
and thi other of the coils forming part of a shunt-circuit
from the storage battery. (See cut.)
;

William

Trolley.

705,798.

Brooklyn, N. Y.

A

trOiiey

von

L.

Application

filed

Hardenberg,
June 23, 1901.

wheel foimcd with a. deep ^entrai annular
and Itft handed helical groove sub-

groove, and a right

E.

Md. Application
Renewed May 31, 1902.

Muirkirk,

Coffin,

March

1902

9,

1901.

27,

An improvement

filed

operatiug furnaces requir-

ia the art of

ing a blrtSt of air is described, which consists in drvmg the
air by passing an electric current through it and then
forcing the dried air into the furnace.

Trolley Head and Wheel. Walter A. E.
Davis, Toledo, Ohio, assignor to W. H. Lidell,
Brooklyn, N. Y. Application filed December

705,825.

1901.
device consists of a socket piece formed with upper
lugs, a trolley head formed with a vertical bearing piece fitted between the lugs and pivoted
thereto to swing laterally, the trolley head havmg inwardly and downwardly turned fianges and a trolley wheel
journaled in the head.

18,

The

and lower-bearing

705,848.

Electric Railway. Charles

York, N. Y.

Application

Renewed February

filed

Kintner,

J.

October

New

29, 1900.

1902.

28,

A current feeder or main extends over the route and a
series of third rails or sectional conductors are provided
normally disconnected therefrom.
A series of rotary
switches journaled with their axes of rotation substantially parallel with the track rails are provided with means
for giving them gradual and continuous rotation about
their axes as a car travels over or by them. Circuit connections are provided so that the third rails or sei tional
conductors are electrically connected to and disconnected
from the current feeder or main in sequence and without
damaging mechanical
705,850.

Electrical

Brooklyn,

N.

effects.

(See cut.)

Panel Board. Hubert Krantz,
Y. Application filed March 12,

1902.

The board has a back plate and conducting bars with
pairs of fuse clips, one clip of each pair being over or in
front of the other, and a cover plate for the fuse clips, the
cover plate having a hole for the insertion of the fuse cartridge substantially at right angles to the back plate.

Generating Apparatus for Car Lighting.
Albert F. Madden, Newark, N. J., assignor to
Charles A. Gould, New York, N. Y. Applica-

705,854.

NO. 705,662.

— ELECTRIC RAILWAY SIGNAL.

NO. 705,848.

Separator for Electric Accumulator Plates.
Richard Alexander-Katz, Berlin, Germany. Application filed October 18, 1901.
A non-conducting separator for electric accumulator
plates comprises two wide-meshed gratings, whereof the
intersections of the one cross the open spaces of the other,
the outer edges of the gratings all being in the same plane.

705,630.

Reduction

705,651.

in

etc.,

of
Electrically

from Their Ores,
Heated Furnaces. Ramon
Metals

Contardo, Sevres, France.

C.

December

i,

Application

filed

1S97.

The process

of obtaining metal direct from the ore is
described. It consists in subjecting the lower end of a
descending column of ore to a high temperature by a voltaic arc not in physical contact with the ore, and simultaneously causing a current of heated reducing gas to flow
upwardly through the column of ore.

Electric Signal for Railway Cabs. Joseph
Frost, Washington, D. C. Application filed
January 25, 1902.
The device combines a stationary generator, the line
carrying the current from the generator, a contact traveler,
and a cao motor receiving its current from the line through
the contact traveler, with a comparatively hinh-resistance
receiving device included in a shunt around the motor, all
at one station, and a transmittiOft device at another station on the line of the conductor and connected with the

705,662.

(See cut.)

Heater. William S.
Hadaway,
York, N. Y. Application filed Septem-

Electric

705,668.
,,

New

Jr.,

RAILWAY.

(See

cut.)

Cable-terminal Box for Electricity Supply
Purposes. George Wilkinson, Harrogate, England.
Application filed April 21, 1902.
The boxand a supply cable which enters the box and has

705,802.

its inner and outer conductors spread out inside the box in
different planes are combined with service cables which
also enter the bos, separate contact washers which bear
against the conductors and service cables respectively,
fuses which connect the contact washers of the inner and
outer conductors with the service cables to which they
pertain, and a spring which operates longitudinally of the

supply cable and which holds its inner and outer conductors in contact with their respective contact washers.

NO. 705,798.
Electric Annunciator.

705,805.

Trenton, N.

J,

Application

William R. Winter,
filed

November

15,

1901.
In the annunciator are a delivery station having a commutitor, a stop attached to the commutator, a ratchet
wheel, a spiral spring connecting the ratchet wheel to the
commutator, a hand lever for operating the ratchet wheel,
a detent fastened to the ratchet wheel, the detent engaging
the stop and adapted to be withdrawn by the band lever,
and an armature for locking the hand lever in its initial
pcsition.

ber 24, 189S.

Telephony.

Joseph Lyons, Charmian,

For

September
this

1899.
and succeeding patent see page

Pa.,

Method

15,

111.

gz.

Application

Sutton,
7,

Pittsburg,

1902.

The apparatus comprises a harp, an axle mounted in the
harp aod extended beyond the sides of the latter, a pin
passing through the ends of the harp and thiough the axle
and a trolley wheel mounted on the axle within the harp.

and

Electric

N.

Y.

Battery.

Edwin

Application

filed

R.

New

Gill.

November

15,

For

filed

Device for Lighting Lamps by Electricity.

Application
Januai-y 3, 1898.
A lamp body containing a suitable source of electricity
is combined with a burner reniovdbly mounted thtreon, a

filed

conductor separably connecting the source of electricity

filed

Company,

November

New
30,

York,

N.

Y.

1901.

and succeeding patent see page

92.

Loaded Electric Circuit. John C. Lee,
Brookline, and Edwin H. Colpitts, Boston,
Mass., assignor to the American Telephone and
Telegraph Company, New York, N. Y. Application filed

November

30,

1901.

Time-switch Mechanism. George Zaepfel,
Croghan, N. Y., assignor of one-half to George
W. Henderson, Croghan, N. Y. Application
filed October 24, 1901.
A clock mechanism for actuating electrical switches is

705,991.

April

Svend M. Meyer, Brooklyn, N. Y.

this

705,936.

1901.

of treating metallic oxids with aluminum
in the production of metals and alloys and their compounds
is described.
It consists of placing a quantity of finely
powdered oxid reducible by aluminum in the bottom of a
crucible with a small coil of aluminum wire and passing
an elfctnc current through the vvire of sufficient intensity
to melt the aiuminum wire and produce a reaction with
the fioely powdered ox.de.

Telegraph

Application

NO. 705,786.

The method

7^5.773.

W.
May

the socket.

of Treating Metallic Oxides in the
of Metals and Alloys.
Frederick

Weber, Chicago,

C.

filed

Magnetic Core for Inductance Coils. John
705.955C. Lee, Brookline, and Edwin H. Colpitts, Boston, Mass., assignors to the American Telephone

2,

Safety Attachment for Trolley-car Vesti705.705bules.
Susie E. Pressler, Toledo, Ohio. Application filed May 5, 1902.
The device combines with the window frame of a car
vestibule an outwardly extending curved back bar provided with tapered attaching grooves, and tapered tongues
secured upon tlie frames of the vestibule window adapted
to co-operate with the tapered grooves in the back bar to
permit attachment or detachment of the back bar.

Production

Thomas

Application

Pa.

1901.
A socket^and two terminal pieces attached thereto so
constructed as to make contact when the socket is empty
are combined with a battery cell fitting the socket and
having electrodes adapted to make contact with the socket
terminals respectively, and means for securing the cell in

Telephony. Joseph
Lyons,
Washington,
705.686.
D. C, assignor to the American Telephone and
Telegraph Company, New York, N. Y. OrigDiinal application filed September 2,
1899.
vided and this application filed April 23, 1902.

705,727.

Trolley.

705.882.

York,

assignor to the American Telephone and Telegraph Company, New York, N. Y. Application
filed

—TROLLEY.

Gas-engine Ignition Regulator. Michael J.
705.881.
filed
Sullivan,
Springfield, Ohio. Application
January 13, igo2.
described
circuit-making
device
is
electric
Ao

705,919.

In the heater are an outer shell having an upturned
edge narrowing upward, a resistance within the shell,
a layer of mica under pressure on each side of the resistance, a compression plate, and a ring between the plate
and the narrowed edge.

705.685.

the wheels,

circular bearing portions formed on the yoke, the portions
serving to guide the trolley with relation to the trolley wire.

W.

same.

—ELECTRIC

stantially tangent to the annular groove is described. The
helical grooves are of varying diameter, and the increase
in diameter of the grooves is substantially proportional to
the distance between any two points. A trolley arm is
formed with a yoke. At the end of the same are beveled

tion filed February 24, 1902.
A rotary part of a vehicle running gear is combined with
a friction wheel mounted thereon, a dynamo flexibly and
independently mounted with respect to the running eear,
a friction wheel on the dynamo shaft, and a transmittiig
wheel engaging the wheels on the running gear and dynamo shaft, the transmitting wheel being mounted to
swing in an arc which intersects the peripheries Of both

705,811.

John

— AUTOMATIC SWITCH.

Insulating Support for Metallic Circuits.
S. Allen, Los Angeles, Cal.
Application

November 30, 1901.
The support comprises a cross-arm affix- d to a pole, two
pins mounted in the crcss-arm, an insulator on each pin.
a core between the insulators resting thereon and supported thereby, a yoke uniting the core and insulators atid
affixed thereto, and a pin mounted in the core and carrying
an insulator adapted for the attaclimeut thereto of an elec-

filed

tric

wire.

Blast or Other Furnace. Ellery F. Coffin,
Muirkirk, Md., assignor of one-fourth to Charles

705,822.

described. It comprises a series of spring-actuated gear
wheels, a crank actuated by the wheels, a switch lever
pivoted to the arm, a setting wheel in mesh with a clockwork, pins mounted on the setting wheel, a tiip arm d's
posed in the path of the pins, a lock-lever normally
holding the gear mechanism from rotation, and actuated
by the trip lever and a momentum wheel, turning with
the spring-actuated wheel in one direction, and designed
to turn idly after the switch lever is operated.

Sparker for Explosive Engines. George
A. Graves, Joplin, Mo., assignor of two-thirds
to Alfred Reynolds and Thomas W. Cunningham, Joplin, Mo. Application filed October 15,

705,996.

1901.
In the sparker are a fixed electrode, a shaft bearing an
electrode located to be brought into engagement with the
fixed electrode, and means for intermittently eneagin^i and
releasing a lever to niake and break a circuit through the
electrode to make a'^park,
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Belgian Blast

in

Furnaces.
By Frank

C. Perkins.

One

of the most important engineering works in
remarkable indnstrial center, the Basin of tiie
Meuse, between Seraing and Liege, in Belgium, is
the Ongree-Marihaye Blast Fnrnace Iron Works
Company's plant. This great industrial establishment at present employs nearly 6,000 men, while
when first established it consisted of only a few
rolling mills and puddling furnaces and employed
but a few men. Now it is one of the largest plants
abroad and includes vast steel works and rolling
mills, one of which is operated by a reversible 10,000horsepower engine, as well as brass foundries and
cement and chemical manure foundry, where the
sl.ag from the Wast furnaces is made into cement
tliat

FIG.

As the use of gas engines prohibited the
use of polyphase alternating generators in parallel,
or at least made the problem more difficult, and as
various direct-current motors aggregating nearly 400
horsepower were already in operation, utilizing di-

centers.

rect currents of 65, 125

and 250

volts,

it

was thought

direct-current plant.
central power station was erected near the blast
furnaces, with three direct-connected gas-engine and
generator units. Two of these consisted of 600best to install a

A

horizontal gas engines of the Delamarre-Debotiteville type, directly coupled to multipolar dynamos constructed by the International ElecThe gas engines were
trical Engineering Company.
The third unit
built by Cockerill & Co. of Seraing.

horsepower

installed

was of 150-horscpower

capacity,

and can

be run in parallel with the larger units, but is used
mainly to supply power at times when only a few
motors are running, as on holidays. The plant will

No.

1902.

ultimately utilize 3,000 horsepower, and provision
was niade for this amount of electrical energy in

principal consuming centers.
At the receiving station the switchboard

the

ranged for a five-wire distribution, and

is

ar-

on account

is constructed
height of about 20 feet above the ground and
is supported by six iron columns, the structure being
entirely of steel, and thus fireproof.
In order to
have two circuits of 250 volts each, a balancer and
neutral bar is employed.
Each of the two circuit?

of a limited floor space, the building
at a

motors

of

low voltage are supplied with

current.

The new motors installed are of 500 volts, and
the 250-voIt motors are distributed evenly over the
two 250-volt circuits. The balancer is said to maintain a constant pressure, even when the load variation between the two sides reaches as much as 100
horsepower. Not only the small motors, but also
the incandescent lamps and arc lamps, are supplied
from the four circuits of 125 volts: and the possibility of having the several voltages, 125, 250 and 500,
at hand is very convenient for utilizing multi-speed
motors with varying pressure.
blast-furnace gas-engine sets
the central power station operate at 90 revoluIt is said that these are the largest
tions a minute.
single-cylinder blast-furnace engines which have yet
been built, while this plant is one of the first in

The 600-horsepower

at

waste blast-furnace gas has been made
supplying electric power for operating
works. One of the 600-horsepower gas engines

which
use
steel

of

the

for

coupled to a 12-pole dynamo,

device is employed, which stops the engine
immediately in case the supplv of water is cut off
from any cause whatever all danger from overheating is thus avoided. The electric method of
spark ignition is employed in the gas-ignition chamber and in order to avoid electric contacts becoming
fouled by dirt and in order to prevent deposits of
dirt in the cylinder and a sticky piston, the gases
are blown across a special cleansing apparatus which
also cools them, thus increasing the density.
The i2-pole, direct-current, 500-voIt dynamos, one
of which is shown in elevation in Fig. 3, are
shunt-wound, and the dynamo shaft is provided with
a half coupling which fits to a similar half coupling
on the gas-engine shaft. The armature of the generator is drum-wound, and the coils are shaped in
formers and fitted into a core built of sheet-steel
stampings, evenly insulated with paper, and arranged
;

;

ELECTKIC LOCOMOTIVE FOR 20-TUN STEEL LAULE.

FURNACES.

of 250 volts has a balancer, which gives two circuits
of 125 volts each, and in this way the old direct-

current

/

lating

providing space for the equipment.
The generating units are of 550 volts potential
and are connected in parallel to two copper bus-bars
on the main switchboard, and from these bars the
current is conducted to the receiving station over
aluminum conductors, the receiving station being
located in a central position at the works near to

ELECTRICAL EQUI PMENT IN BELGIAN BLAST

I.

and the basic slag from the steel furnaces is made
into rich phosphoric manure.
The electrical equipment of this plant was installed by the Compagnie Internationale D'Electricite
of Liege, Belgium, and it was decided, after careful
consideration of the various methods of power generation, to utilize as fuel the waste gases from the
blast furnaces, although the power must be generated nearly a mile from the main power-consuming

i6,

is

shown

in

Fig.

2

on the next page. The main bearings are cooled
by a stream of cold water, as well as the piston,
e.xhaust valve and cylinder, and all other parts liable
A special reguto get hot from the gas ignition.

A

very
and ventilation.
high-permeability magnet steel is used for the fields,
the poles being cast in one piece with the yoke,
while the pole pieces are laminated and bolted on,
the horns being so designed as to give .sparkless
commutation with fixed position of brushes at vari-

to insure perfect insulation

ble loads.

There are in operation at the works nearly 70
motors, varying in capacity from one-half horsepower
Larger ones are to be
to nearly 100 horsepower.
installed as the plant is increased in size to full
capacity.

There are nearly a dozen electrically operated
overhead traveling cranes, at various points in the
works. Three of these are operated by four electric
motors each five of the cranes have three motors
each, and two are operated by single motors. The
;

single-motor cranes are of two tons' capacity
and are used for manipulating loads of sheet iron.
One of the three-motor cranes, lifting five tons, is
used in the Siemens-Martin steel foundry, and two
of the three-motor cranes, with a capacity of four
tons each, are high speed, hoisting at 55 feet a minute, the cross-travel speed being 250 feet a minute.
The motors for these cranes are wound for 250
volts.
The cranes are used at the casting pits, where
it is very important that the crane service should be
very reliable, and have a comparatively high speed of
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The

operation.

fifth

three-motor crane

30-ton

a

is

and is constructed especially to work in a
space shaped like a segment of a circle. The International Engineering Company of' Liege, Belgium,
traveler

has recently constructed a new electrically driven
three-motor crane of five tons' capacity, which will
be utilized at the blast furnaces.
The large 22-ton cranes, which are electrically
driven by four motors, are of new design and have
results, using
two motors for
given excellent

separate lifting.
in Fig. 4.

The

One

of these cranes

largest rolling mills,

is

illustrated

which are driven

secondary rolls, and all of the smaller steam engines
which were formerly used have been dispensed with.
There are also a large number of reversible electric
motors employed for driving the live rolls for facilitating the passage of the heavy steel bars backward
and forward.
Electric motors are also now being employed for
driving sets of drag chains. The rails or beams
after being rolled to shape and cut to the proper,
length by circular saws are carried along by endlesschain drags. These chains are run in sets of three
and are provided at intervals with blades which

hand labor and the work

is

August

i6,

190^

carried out

far

more

expeditiously.

production of 100 tons of pig
can be obtained
by using the waste gases in large engines, and that
for electrical power-transmission
purposes 30,000
horsepower or more could be ol>tain.ed from the
Liege district alone.
A technical commission under the direction of H.
Hubert, engineering director of mines and professor
of the University of Liege, carried out a series of
tests
on a powerful blast-furnace gas engine of
200 horsepower, which has been operating since i8g8,
at the Cockerill works, Seraing.
The current generated by the dynamo driven by this engine was used
for operating motors, and the test lasted several
It is said that in the

iron,

2,000 horsepower of energy

days, and established the best working conditions
and admissible overload for the engine. The test
showed the consumption of gas when the engine was

running at full load to be 3,113 cubic millimeters per
horsepower-hour, the coke used having a calorific
value of 997 calories.
It was found by the

test,

taking into account the

and output of engine and genthat a comparison of the power developed

respective efficiencies
erator,
l)y

the explosion

power available

of
at

gas in the cylinder with the
the terminals of the dynamo

gives an actual heat efficiency of 21 per cent, for
the combination
while the best modern steam
;

engines seldom

show more than

10 per cent, of the

move along horizontally at a short distance above
the ground, thus sweeping along the rails and beams.
One of these motor outfits used for driving a set of
drag chains is shown in Fig. 5.
A 40-horsepower motor is employed for driving
a special machine for removing the blocks from one
of rolling mills to the others.
total number of arc lamps installed is about
240, each of which takes from eight to 10 amperes.
They are connected three in series across the 125set

FIG. 2.

ELECTRICAL EQUIPMENT IN BELGIAN BLAST FUR600-HORSEPOWER GAS ENGINE AND
NACES.
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GENERATOR

SET.

The

volt circuits,

by the 10,000-horsepower engine, are supplied with
two of these cranes, and by their use the manipulation of the heavy masses of steel has been greatly
while

simplified,

the rapid
mill

the

cranes also greatly

facilitate

mounting and dismounting of the

rollers.

When

it

is

desired to

rolling-

handle

more

than 22 tons the two large hooks of the. two cranes
are coupled together, and perfect regularity of operation is insured, as the lifting speeds of the two
cranes are the same. Small hooks are also provided
on these cranes, which have speeds five times as
great as the large hooks, and these are used for
handling ingots and small loads under two tons.
At the Siemens-Martin steel foundry the main
hoist or winch operated electrically has a capacity
There are also six electric winches or
of 30 tons.
capstans for small loads, installed at various points
An inclined elevator, provided for
of the works.
lifting mineral, coke, etc., for the blast furnaces
its
delivery from the canal and railway, is
driven by an electric motor and lifts 10 tons a distance of about 35 feet.
In the main rolling or cogging mill the principal
rolls are driven by the power from the 10,000-horsepower engine above referred to, but electric motors
are extensively used for driving a large number of

after

and

works
lamps on the 250-volt mains.

also at distant parts of the

in series of five or six

said that the several circuits of various pressures
tend in this way to reduce the first cost of installaThere are also used about the
tion to a minimum.
works more than 400 incandescent lamps of 16

It is

candlepower each, as well as numerous electric motors for driving machine tools in various parts of
the works, such as planers, lathes, drills and shearing and punching machines.
Among the many advantages given by the engineers as gained by the use of electric power at the
largely increased output, owing
and speed of working, quick starting,
stopping and reversing, which can be effected by an
doing away
unskilled attendant at the controller
steel plant are, the

to the

ease

;

with the large

number

of

attendants

various engines, boilers,
replaced
saving in fuel from
etc.,
furnace gases for driving engines
sets at power station dispensing with

look

after

'

;

;

use

and

of

generator

large numbers
low economy.

engines,

By

the introduction of electricity a large number
hydraulic and compressed-air machines are re-

of

piping,

etc.,

placed, and this class of machinery reduced to a
minimum, while the moving of heavy masses of hot

metal by

electric

appliances

dispenses

with
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FIG. 3.

much

tives are especially useful, as the furnaces are nearly

1,300 yards from the steel furnaces, which are in
turn a considerable distance from the rolling mills.
It is highly important that the metal should not be
allowed to cool down when once heated until it
has passed from the finishing rolls as a completed
bar or rail. One of the electric locomotives used
alt
this iron and steel works is used for hauling
the 20-ton steel ladle to and from the SiemensMartin furnace and is illustrated in Fig. i. It is
fitted with a 37-horsepower motor which has a speed
of travel of 190 feet a minute.
The diagram shown in Fig. 6 illustrates a method
employed for supplying the necessary current to the
locomotive, instead of a slot conduit, third rail or
trolley, which cannot be used on account of the
close proximity to the steel furnaces and the little
headroom which is available. The double insulated
cable (AB) serves to convey the current from the
mains (I) and (J) to the locomotive. Tliis is done
by means of a drum (C), around which the flexible
cable is coiled as the locomotive travels in the direction of the arrow.
There are two brushes (D)
and (E) which press on gun-metal rings that are
connected to the end of the cable attached to the
drum. The counterweight (H) prevents the cable
from dragging along the floor.

The commissioner

IV

^A.j
IN

^

BELGIAN BLAbT FURNACES.

— FOUR-MOTOR

—

power of the fuel burnt in the boiler furnace.
At the Ougree blast furnaces the electric locomo-

calorific

of patents has affirmed, on
the
decision
of
the examiner of trademarks, refusing to Stilson Hutchins of Washington,
D. C, registration for the word "Telegraphooe"
as a trademark for apparatus for recording and
reproducing sounds, signals, and the like. Registration was refused on the grounds that the word was
descriptive, and therefore it was unnecessary to
dicuss any further reasons for refusal.

appeal,
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blast-
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to

shafting,

of

boilers,

of

required

line
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New

Electric Furnaces.

the United States patents issued on August
5th that are of interest to the electrical world, are
three on electrical furnaces. One of these patents
tFig. i) was granted to Edward R. Taylor, Penn

an improvement on an electric
furnace and relates primarily to the production of
bisulfide of carbon by a continuous process, al-

Van, N. Y.

It

is

though other features are

A

interesting.

leading object of the invention

is

provide

to

Xl

^D

FIG. 6.

(D) and (E), and passages (n) extend downwardly from the inlets within the brickwork of the

at

Among

base (a).
Conduits (o), constructed of conductive material,
arc arranged in continuation of the passages (n)
within the brickwork of the base (a), and electrically attached to the several conductors.
To prevent or resist the passage of the electric
current directly from side to side of the furnace
or to aid in thus confining the current to the electrodes at this point protective walls (q). Fig. i, of
non-conductive material, such as firebrick, are interposed betwen the several conduits (o) and the
middle of the furnace.
Feeding themselves by gravity, the electrodes (D)
(E) descend into the bottom of the working chamber from the outlets of the conduits (o) and flow
toward each other, as represented in Fig. i, being
naturally thinnest where they come together, and
thus affording the necessary resistance at this point
to convert the electricity into heat.
The heat zone
of the furnace is thus located at the bottom.
(A) and (B), Fig. i, represent, respectively, the
carbon, such as charcoal or coke, and the crushed
sulphur for the bisulphide-of-carbon reaction.
The
introduction of the carbon into the working furnace

t03
is

made

possibile

charge

carbide

owing

to the fact that the calciumconductive in operation,

becomes

owing to the fact of its high temperature.
The furnace or crucible (a) is preferably constructed with a lining (x) of carbon on the bottom
and around the sides, the whole of which can be
removed with each charge as it is complete.
The last of the three patents was granted to
August Voelker, Cologne, Germanj'. It pertains to
an electrical furnace (Fig. 3), for melting glass
and producing water-glass. It is characterized by
inclined radiating passages in which melting is effected by the heat of electric arcs produced by electrodes arranged in them, these passages leading to
a common refining receptacle, in which the material
is heated by the
heat resulting from electrical resistance.

The

materials for forming the glass are fed by
conveyor (b) to four tubes (c), which lead
into inclined radial passages over what may be
termed the "hearth" (a). The materials are melted
by the heat of arcs produced by electrodes (d), arranged in each passage, and also by arcs of electric
candles (e) of the Jablochkoff kind. The passages
are formed in four refractory blocks (f) and are
covered by slabs (g). The molten materials flow
a

worm

—

.BELGIAN BLAST FURNACES. MBANS OF CONVEYING CURRENT TO ELECTRIC LOCOMOTIVE.

self-renewing electrodes
electric furnace with
adapted to perpetuate themselves in the continuously
working furnace and to feed themselves by gravity.
Another object is to fuse within the furnace and
to discharge in fused condition the residue from
the carbon and sulphur in the process of making
bisulphide of carbon and like difficultly fusible materials that are liable to accumulate in the bottom
of the working chamber of an electric furnace.

an

is a vertical section of the improved furI
showing it charged and in operation. The
furnace has some preferred features of construcThese features comtion and mode of operation.

Fig.
nace,

prise a preferred upright or stack form, with three
diameters at successive heights, as shown in Fig. i
an iron shell (3) common to all; a chambered refractory lining (4) or firebrick or its equivalent,
e.xtending upward to a sufficient extent above the
stuffing boxes (s) in diametrictop of the body (b)
ally opposite pairs on the shell (3), through which
insulated conductors, two of which (d) and (e)
;

Fig

I

Bisulpliide of carbon Furnace.

Fig.

2.

Calcium-carbide Furnace.

Fig.

3.

Glass Furnace.

NEW ELECTRIC FURNACES.
conveniently facilitated by a hopper and bell (u)
within the dome (c) above the gas outlet (1).
The crushed sulphur introduced is fused by heat of
the furnace that would otherwise be lost by radiation, and descends by gravity toward the heat zone,
where it is vaporized simultaneously with the heating of the carbon, and the reaction is thus continuously effected.
The second patent was granted to Arthur Parker,
Chorley, England, and relates more particularly to
electric furnaces for producing carbides of the alkaline-earth metals, such as calcium carbide. It
consists, essentially, in a special construction of the
furnace or crucible with a rotary or revolving movement, so as to bring every part of the bottom in
(urn under the positive carbon, which is preferably
made of rectangular oblong shape in cross-section.
Fig. 2 is a front elevation.
The crucible (a) is
mounted or supported upon a platform or structure
(b),, capable of rotating about its vertical axis on
the fixed or stationary bed or foundation plates (c),
which are firmly secured to and suitably insulated
upon the supporting blocks or pillars (d). The
platform (b), which supports the crucible (a), is
held in position by a recessed base (e), the foundation plate (c) being made in two or more parts
or sections, and secured in position around the base
(e), and it is rotated by a worm (f) gearing with
the toothed wheel (g), formed around or attached
By this or other mechanism the cruci10 the base.
lile
(a) is slowly rotated about its vertical axis.
The platform (b) is formed with hollow sides (b'),
forming a water jacket for the purpose of keeping
the platform cool. The carbon (h) is oblong in
cross-section, either rectangular or oval, so as to
extend across the crucible (a) in one direction and
leave sufficient room at the sides for the material
to fall in from the hoppers or chutes (k). The carbon
(h) is fitted to a sliding rack or frame (m), capable
of moving up and down in a slide (n). When in
operation, it is slowly moved upward by the worm
(o) and worm-toothed wheel (p) as the material
is

(v)

FIG. 5.

ELECTRICAL E^UIP.MENT IN BELGIAN BLAST FURMOTOR OPERATING DRAG CHAINS.

NACES.
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extend into the furnace from a suitable generator
of electricity; suitable insulation (6) between the
shell
(3) and lining (4) throughout; a central

working chamber (7; within the base (a) a commodious feeding chamber (8), extending downwardly to the working chamber and in free com;

munication

with

an

it;

inlet

chamber through the dome

(c)

(h) to the feeding
passages or spaces
;

concentric with the feeding and working chambers
and with each other, within the firebrick lining of
the walls; hoppers provided with plugs, which respectively open and close the inlets into these spaces
for the admission of fusible material for a given
a cap (k) to open and close
reaction or reduction
the inlet (h) into the dome fc) for the material,
and an outlet (1) leading from the dome for the
discharge of gaseous material. The shoulder (i)
of the furnace is also provided with hoppers (m).
above the several stuffing boxes (5). provided with
plugs (17) for the admission of fragmentary conductive material adapted to constitute self-renewing
electrodes in the working furnace, as represented
;

fills

up

the

crucible.

The powdered

material to be fused is fed into
the crucible (a) from the hoppers or chutes (k)
in a thin stream through mica or other suitable tubes
arranged to direct the material so that it shall fall
into or through the arc, and thus become fused
before reaching the crucible itself. In addition to
this, the rotation of the crucible (a) brings all the
material in it successively over and over again into
the range of the arc. The arc is struck between
the positive carbon and whatever material may be
in the crucible, and not between the positive carbon
and the crucible through the material. The carbon
(h) does not, therefore, come into contact with
the material throughout the whole operation. This

down

the inclined channels (h), which meet in a
central channel (j), and thence they flow into the
refining pot (k), in which when fine glass is to
be produced refining is effected by the heat caused
by resistance between two electrodes (1), which
can be led in by earthenware pipes and supplied
with continuous or alternating electric currents.
From (k) the fluid glass flows by openings (m)
into the annular trough (n), and thence, overflowing, descends by passages (o) into the basin (p),
from which it is worked by tools through the working doors (q), or the basin may be so arranged
that it can be emptied by tipping.
The combustible
gases evolved in the passages, which cannot descend
because the outlet (j) is closed by the molten material, are conducted by pipes
(r) to a burner (s),
where they meet with air entering by a pipe (t).
1 he flame from this burner serves to maintain the
heat of the worlcing-out basin (p) and its contents.
Such incombustible gases as are evolved pass away
by channels (u). The furnace is preferably mounted
on wheels (v), so that it can be readily moved
from place to place, and its outer walls are enclosed
in metal casing.

Large Engine for London Metropolitan
Railway.
The

Company

of Winlcrthur, Switzerland,
has recently finisdred an engine of very large dimensions which has been ordered for the central station
of the London Metropolitan railway. It has a ca-

Sulzer

of 5,000 horsepower and is of the verticaltype, with a special arrangement of valve
The normal power is rated at 5,000
distribution.
horsepower, with a maximum of 7,000. It is to
drive a dynamo of 3,500 kilowatts. The engine is
designed to work either with or without condensation.
Two governors are used, one of which brings
the engine to a stop when the limit of speed is
exceeded. Oil pumps are used to lubricate the cylinder, and the other portions have an oil-circulating
system. The oil which descends is collected in a
reservoir cast into the bedplate, and from there
the
it passes
to the filter and into a cooling box
pumps then lift it to an upper lank, from which a
The
set of small tubes feed the different points.
engine is to be supplied by nine or lo boilers of
260 square yards heating surface each, working at
The principal data are as follows:
II atmospheres.
High-pressure cylinder diameter, 51 inches; lowpressure cylinder diameter, 72 inches; stroke, 52
total
weight
revolutions per minute, 75
inches
with alternator, 498 tons. The parts of the engine
are to be transported on 40 railroad cars.
pacity

compound

;

;

;
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Recent Developments in Space Telegraphy.
It is understood that Major Scriven, acting chief
signal officer of the United States Army, who will
be in charge of the coast signal stations during
the Long Island army and navy maneuvers in
September, will use the Marconi system of wireless
telegraphy.
He has made additional contracts for
the use of that company's instruments.
Stations
will be established for the transmission of strategic
information at Block Island, Gardiner's Island, and
_

probably at the army headquarters at Fort Trumbull, Conn.
Colonel H. H. C. Dunwoody of the. Signal Corps,
Department of the East, United States Army, has
informed the De Forest Wireless Telegraph Com-

August

be enjoined from alleged infringement on the Marconi company's rights. An accounting is also asked.
It is alleged that but for the defendant company
the
complainant would have made large profits.

Marconi Space-telegraph Station at

Cape Breton.
The Cape Breton

station that is to be used for
the transmission of Marconi space-telegraphy messages across the Atlantic is rapidly nearing completion.
The station is located at Glace Baj', Cape
Breton, on a promontory of land 70 feet above mean
water.
The plant, as shown in Fig. i, consists of

close of the present year

16,

1902

messages may be sent direct

from Cape Breton or Cape Cod, Mass., to Cape
lown. South Africa. It is expected that Mr. Vyvyan, engineer in charge of the erection of the
Marconi station at Glace Bay,- after he has placed
the
station in operation, will leave for South
Africa,
where he will superintend the erection of a wireless
station at Cape Town.
The plan of the Marconi
company is to establish, as soon as possible, a
Cham of long-distance wireless stations in different
parts of the world.
Within a year, it is expected
there will be one station in Canada, two in
the
United States, one in Central America or the West
Indies, one in South Africa, and one on the
conti-

pany that

its bid
for the installation of wireless
stations connecting Fort Wadsworth and Fort Hancock, has been accepted.
It is stated that these
systems will probably supplant the present cable
service connecting these forts.
Fort Wadsworth
is situated at the Narrows, on Staten Island, and
Fort Hancock is on Sandy Hook, N. J., lo miles
distant.
These and other forts in the vicinity, it is
said, may also be connected by space-telegraphy
systems with the headquarters on Governors Island.

The

Marconi

Wireless

Telegraph

Company

is

erecting a pole i6o feet in length on the Crescent
near Babylon, N. Y., for a new station. The pole
weighs nine tons and is in three sections.
It is
of Oregon pine and has a diameter of two feet
The pole will occupy a site overlookat the base.
ing Sumpawams River. The station will be for the
instruction of operators, and will be kept open
day and night, and will operate with the one at
Sagaponac. J. J. Leary, formerly in charge of the
latter station, is superintendent of the one at Babylon.

The De Forest Wireless Telegraph Company has
begun

suit against the

Marconi Wireless Telegraph

of America for $1,000,000 damages for
losses alleged to have been suffered by the former
company through the publication in various newspapers of an article said to have been inspired by
the Marconi company's brokers to the effect that
the Marconi company is the sole owner of all patents for wireless telegraphy in the United States,
and would proceed against other concerns using
wireless telegraphy.
English shipping papers make the statement that
a plan is on foot to establish a space-telegraphy
ship is to be
station no miles west of the Lizard.
anohored there equipped with Marconi apparatus
and a powerful searchlight. With the light illuminating the sky, this vessel can be "picked up" at
Being situated
night from a distance of 60 miles.
as proposed, right in the course of all in-coming
and out-going vessels, it is expected that great commercial advantage will be derived from the distribution of orders sent from the shore by owners.
Thus a ship from the south or west, on reaching
this station, could be directed to proceed up either
the English, Bristol, or St. George's Channel, without delay, thus avoiding pilotage and port dues, to
say nothing of the waste of time. As a reporting
station, to be approached in any state of weather,
for transmitting important information, this floating wireless office will be ol great advantage. The
terms on which this station is to operate are as
yet unknown, but as the enterprise is a private one
and not governmental, no doubt a service rendered

Company

A

be duly charged for.
space-telegraphy system was sucessfully operated
by the Navy Department on August 8th, between
stations in the Washnigton Navy Yard and at the
Naval Academy at Annapolis, a distance of about 25
miles.
The masts used were 150 feet high and the
instruments used were of French manufacture, of
the Rocheford type. This experiment v^'as preliminary to the competitive tests of wireless systems
that are to be made with the object of ascertaining
the best system for installation on ships of the
United States Navy. Lieutenant John M. Hudgins
of the Bureau of Equipment was recently sent
abroad at the suggestion of Rear Admiral R. B.
Bradford, chief of the bureau, to inspect and purchase sets of foreign wireless-telegraph instruments
to be used in the tests.
Lieutenant Hudgins returned
with duplicate instruments of the Rocheford and
Ducretet systems, both French, and the Braun-Siemens & Halske systems. They will be tested in the
order named, A board of officers will be appointed
to witness and report upon the tests, and the various
systems will be tried at sea upon warships before
a final conclusion is reached.
In the August 2d issue of the Western Electrician
mention was made of the Postal Telegraph-cable
Company having made arrangements with the Marconi concern ifor transmission of wireless messages

FiO.

I.

MARCO.NI SPACE-TELEG RAPH STATION AT CAPE BRETON.

four

huge towers for carrying the vertical wires,
and a group of one-story buildings arranged at the
base of the towers in wdiich is contained the powerful electrical plant which has been specially constructed for the station.
The following description of the towers is given
by the Scientific American
The necessary height
for the vertical wires has been attained by the erection of four braced wooden towers, each 215 feet
high, at the four corners of a square which measures about 200 feet on a side. Each tower consists
O'f four legs, built up of three by 12-inch plank, the
:

will

nent of Europe, besides the present one
England.

at

Poldhu

Steinmetz Improved Rect.fier System.
Constant-current circuits feeding arc lights or
the like are frequently supplied with current through
rectifiers connected to suitable sources of alternating
current.
In stations employing systems of this character it is usual to find a number of rectifiers
each
fed from a separate source of constant currentsuch, for example, as a constant-current transformer
either of the three-phase
or quarter-phase type.
This arrangement involves the inconvenience of operating a considerable number of transformers, the
increased expense of the apparatus, a larger 'floor
space, decreased efficiency, etc.
Charles P. Steinmetz of Schenectady, N. Y., has
devised a system of obviating these and other objections by making use of one large source of
constant current to supply current for all of the rectifiers of the station, or, at least, a group of
rectifiers,
and to feed each individual rectifier from the secondary^ of a transformer, the primary winding of
which is in series with the primary windings of the
^

A

from its station at Sagaponack, L. I., to vessels
going out and coming in. Since the ratification of
the deal, many of the big liners have been equipped
with apparatus and many more are installing it.

The

service is somewhat expensive, and, of course,
will appeal to those who like luxuries.
message
of 10 words, it is said, will cost $2, with additional
words at the rate of 12 cents each.
large business is expected by the Marconi station, and its
anticipations will no doubt be realized.
An action has been commenced in the United
States courts by the Marconi Wireless Telegraph
Company of America against the De Forest Wireless
Telegraph Company, a.sking that the latter company

A

A

FiG. 2.

MARCO.NI BTATlO.S AT CAPd BRETON.
CARRYING AERIAL WIRES.

— METHOD

CF

legs being braced together on each face of the tower
by three by nine-inch braces. The planking of which
the legs are built is laid up so as to break joints
as much as possible and secure the approximate
strength of a solid 12 by 12-inch stick. The legs

are spaced 30 feet from center to center at the base
and nine feet from center to center at the top platforms. The foundation of each tower consists of
a mass of concrete formed in a hollow square, in
which are embedded the 12 by 12-inch sills and the
first panels of the lateral bracing.
In section this
concrete mass is six feet in width by eight feet in
depth, the external dimensions of the foundation
being 36 by 36 feet, and the internal dimensions 24
by 24 feet.
The towers are tied in such a way that the stress
on each tower will be transmitted directly to its own
set of cables, every one of which will be doing useful work.
The wires are carried from three points
on the towers (the lower and upper third and the
summit), all wires having an inclination of 45 degrees.
The ropes are all made of the best plow
steel, the majority of them being 2% inches, and
a few three inches.
The method of carrying the
aerial wires upon the structure is as follows:
Four
three-inch cables are strung from platform to platform at the top of the towers, as shown in the
diagram (Fig. 2)', and from, these cables depend 150 aerial wires. These are drawn together
and united in the center of the tower into a single
cable, which descends vertically to enter the transmitting and receiving house below. The average
length of the aerial wires before they meet in the
common central cable is about 140 feet.
The power of the new installation is said to be
far greater than would .be demanded for transmission to Europe, and it is announced that before the

'

STEINMtTZ IMPROVED RECTIFIER SYSTEM.

companion

transformers and in circuit with the
source of constant current.
His invention, which is covered by a patent (No.
706,123) issued August sth, is indicated in the accompanying drawing.
Constant-potential supply mains are indicated at
(i.)
(2), and across these mains is connected the
primary (3) of a transformer of the constant-potential type, having a secondary winding
(4), from
points in the length of which extend taps (5).
switch arm (6) or other appropriate contact-making
device is adapted to make connection with any one

A
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The seeoiidary (4) is connected
(5).
in series with the secondarj- winding (7) of a constant-current transformer, the primary winding (8)
of which is connected across the mains (i)
(2).
The constant-current circuit, including the two
secondaries {4) (.7), leads to and passes through
a nnmher of transfonuers
(9) to (14) nf the
constant-potential type. Some of these transformers
are arranged so as to feed rectifiers, as at (17),
(18), (21) and (22), while others are used for
supplying current to a synchronous motor or motors,
as at (,24) and (.26), for driving the rectifiers. The
fields of the motors are to be excited by direct
current obtained from any suitable source.
In the operation of the apparatus described the
constant current in the main supply circuit is obtained by the conjoint regidating action of the two
transformers whose secondaries (,4) and (7) are in
series with each other, as shown.
For large variations in load, the regulating switch (6) is moved
so as to bring the current within an approximation
of constancy, whereupon the constant-current transformer comes into operation and by means of relaof the taps

motion between its primary and secondary
windings (8) (7) automatically brings the current
its normal value.
The switch arm (6) may be
operated by an attendant and should be moved
so that the movable coil or coils of the constantcurrent regulating device should be brought to
tive

to

some intermediate position in their regulating stroke
or strokes. Automatic regulation for the smaller
variations from normal current will be then taken
care of by the constant-current device.
The system thus described possesses many advantages, among which is that of steadier operation,
since each individual lamp or even circuit is a lesser
part of the system than is the case where each circuit
Furthermore,
is fed from its own source of supply.
the synchronous motor or motors being operated by
the total current of tlie system will be less liable
to hunt, due to the greater steadiness of this current, thereby avoiding serious difficulties WMth the
comniutating action of the rectifiers.

Power Stations

steam at iCo pounds' initial pressure, with a vacuum
of 26 inches, and has an ultimate capacity somewhat
exceeding 7,000 horsepower.
The high-pressure cylinder is fitted with poppet
valves for use with superheated steam, and the
low-pressure cylinder with a Corliss valve gear of
Westinghouse design. The cast-steel flywheel is 28
feet in diameter, with a 26-inch face, and weighs
150,000 pounds.
The shaft is of hydraulically
forged steel, 37 inches in diameter, with an 18-inch
hole in the center. The total weight of the complete engine is, approximately, 1,125,000 pounds.
The armature of a Westinghouse direct-current
generator is carried on the main shaft between the
high and low'-pressure cylinders. This is one of
the four largest direct-current railway generators
in New England.
It is a 24-pole machine of 2,700

An

interesting feature of the switchboard installawhich was also designed by the Westinghouse
company, is to be found in connection with the
circuit-breakers, which can be thrown out from any
portion of the building by means of electric buttons.
The condensing system includes two .•\llis condensers for the small engines built by the Allis
company, and a Bulkley jet condenser for use with
tion,

new

the

engine.

The capacity of the boiler room has been increased by adding four 500-horsepower boilers of
the Babcock & Wilcox type, built by the Aultman &
Taylor Company of Mansfield, Ohio. Coal is supplied to the power house direct by rail and loaded
from cars into overhead hoppers, although the power
house is located so that coal can be brought by
either water or rail.
The boilers are equipped with
Green fuel economizers, arranged in the usual manner, with by-pass flues for leading the gases direct
to the stack, should occasion require.
The method
employed for the removal of ashes is of particular
FIG.

of the Boston Elevated
Railway.

stations,

will

as

be

seen,

are

with Green fuel economizers.
Feed water is supplied to the boilers by means
two vertical compound Blake pumps. A Star
vacuum feed-water heater of 8,000-horsepower capacity is placed on the base of the chimney, conveniently near the feed pumps. As the smoke flues

quite

from the boilers enter the stack at a point some
30 feet from the boiler-room floor, the space in
the lower part of the stack has been found quite valuable for the location of such auxiliaries as feedwater heaters, receiver of the Holly gravity-return
system and sundry piping.
The original engine installation consisted of two

station, the first of tw'O large power units was
recently installed.
In order to accommodate this

vertical cross-compound units of 4,500 horsepower
each, built by the Providence Engineering Company.
The generators and flywdieels are carried on the
shafts between the high-pressure and low-pressure

The generators are direct-current machines,
rated at 2,700 kilowatts each.
third unit, which
has just been completed, consists of a vertical crosscompound engine of about 4,500 horsepower, designed and built by the Westinghouse Machine Comsides.

A

'

FIG.

POWER STATIONS OF BOSTON ELEVATED RAILWAY.
4, 500-HORSEPOWER GENERATING UNIT.

2.

—

The overflow from the condensers and
carried through trenches, which pass under
the .ashpits of the boilers. The ashes can be dumped
at will into these trenches and are carried off with
the overflow to flats or meadows, which are being
filled and enclosed.
The Lincoln station of the Boston Elevated railway
differs in many respects from the various other power
stations of the company.
It is the most recent addition to Boston's numerous electrical power plants
and is located on the lot known for many years as
Lincoln Wharf, where there are excellent facilities
for the docking of coal and other supplies.
The
general appearance of the building (Fig. 3) is imposing, the architectural design being notably fine.
The massive chimney, extending to a height of 250
feet, and one of the first things to catch the eye, is
said to be the tallest stack in the city.
The building
is divided into two longitudinal sections, the boiler
room and all apparatus pertaining thereto being in
one section and the engines, generators and condensing system in the other. The engine room is served
by a large electric crane of 40 tons' capacity. The
walls of this room are faced with white-enamel
brick, adding much to its general appearance and
illumination.
The present station contains three units, aggregating about 13,500 horsepower. While it is now
complete in itself, ample ground a'rea has been provided for the extension of the building and plant
on harmonious lines to accommodate four additional
units, thus permitting an ultimate equipment of
interest.

pumps

1.

CHAHLKhrOv. N

Puv. iiR
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Oi-

BUTTON ELE-

VATED RAILWAY.
nected to multipolar generators of 800 kilowatts' capacity.

In

order

to

take

care

of the largely

increased

demands of the public service, it was found necessary
to enlarge the power equipment at Charlestown, and
it was determined to install an engine of sufficient
size and stability to meet at all times the severe
demands of high-class sen'ice under the existing
conditions. A Westinghouse vertical cross-compound
engine was chosen, the order being placed through
the Boston office of Westinghouse, Church, Kerr &
Co. This engine, shown in Fig. 2, has two cylinders, 44 and 87 inches in diameter, with a 6a-inch
It
-trokc. and runs at 75 revolutions a minute.
ii

given a nominal rating of 4.500 horsepower, using

LINCOLN POWER STATION OF BOSTON ELEVATED
RAILWAY.

of

town

Fi'j.

3.

Charlestown, 'Harvard, Allston and central stations,
as well as to some 30 or more car houses situated
in different parts of the city.
The plant is equipped

widely distributed, although all are operated in parallel, except the East Boston station. At the Charles-

unit, an addition to the original power house was
necessary, and considerable credit is due the Boston
Elevated Railway Company for the general appearance (Fig. i) of the completed design and the
harmonious blending of two radically different types
of architecture.
The Charlestown station is located near the Sullivan Square terminal of the Boston Elevated railway,
at a point where water sufficient for condensing
purposes can easily be obtained. The equipment of
the old station consists of three 500-horsepower
boilers of the Babcock & Wilcox type, and .two
horizontal cross-compound Allis engines rated at
i.cco horsepower each.
These engines-are direct-con-

stored in a large pocket holding 5,000 tons,
a further storage bin of 3,000 tons in the
boiler house, or a total storage capacity of 8,000
tons.
It is carried to the boilers by a Flunt coal
and ash-conveying system, which conducts the coal
into overhead conveyors, leading to the stokers,
thus practically eliminating all manual labor in the
handling of coal and ashes. The coal apparatus is
so arranged that coal can be taken from the pocket
to the storage bin in the boiler house and, in addition,
tracks are located on either side, so that coal cars
can be automatically loaded to carry coal to the
various other stations if desirable, viz., to the

with

pounds.

Charlestown, East Cambridge and East Boston sta-

These

and

kilowatts' capacity.
The commutator and armature
are 12 and 15 feet in diameter, respectively, and
the total weight of the generator is about 338,000

The surface and elevated-railway lines in Boston.
Mass., included under the corporate management of
the Boston Elevated Railwa}' Company, are furnished motive power from eight pow'er stations, viz.,
the Central, Harvard, Lincoln, Dorchester, .'\llston,
tions.

105

about

is

.30,000

The

horsepower.

Ijoiler installation

consists of eight 468-horse-

power and four 490-horsepower Babcock & Wilco.x
An equipment of Roney mechanical stokers
of the same type as those in the large power houses
in New York city, has been installed by Westinghouse, Church, Kerr & Co.
Coal will be automatically unloaded from vessels

boilers.

pany and

installed by

&

Westinghouse, Church, Kerr

Co. It is of the same design as the one furnished
for the Charlestown power station (Fig. 2), and is
direct-connected to a Westinghouse direct-current
generator of 2,700 kilowatts' capacity of the same
make, and similar to one of the two machines mentioned above.
Ingersoll-Sergeant air compressors, each driven
by a so-horsepower Westinghouse 500-volt motor,
supply compressed air for the block-signal and
switching system, used by this road. Early in the
conception of the scheme of running trains at high
speed under the rather complex conditions existing
there, the ^engineers of the Boston Elevated railway
realized that a block system was necessary as a
safeguard against accident. After careful consideration, the Westinghouse electro-pneuiuatic interlocking system manufactured by the Union Switch
and Signal Company of Swissvale, Pa., was chosen,
on account of the quality and reliability of the material furnished and the small space required for
switch towers, signals and operating mechanism.
The elevated road includes some i^i miles of trackThe switches and signals are controlled from
age.
four switch towers, and the automatic block signals are located at distances of about 800 feet apart.
Each tower is supplied with indicators, showing
the approach of trains. The towers at the junctions of the Atlantic circuit and main line control
some 1,200 elevated trains daily. The largest tower
Sullivan Square terminal, where
is located at the
some 500 elevated trains and 700 surface cars pass
involving
in and out daily,
6,000 switch and signal
force of only two men on duty is
movements.
required to operate the switchboard mechanism, consisting of 35 pneumatic levers.
The terminals are
also supplied with lamp indicators, showing the
While the
relative location of approaching trains.
train movements at Sullivan Square are not so complicated as those at the Boston South Terminal Railway Station, the elevated-railway company has less
trackroom at its disposal and handles a much larger
number of trains for a given number of tracks.
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had general charge of the business of the telephone
company throughout a large territory, including the
place where the work in question was in progress.
the hiring
Ill that terrivofy he was intrusted with
and discharge of the employes of the company,
including the linemen. There was evidence tending
to show that the injuries of the party suing were
the direct result of negligence on the part of the
district manager while he was co-operating with
the party suing in the work, and at the same time
was supervising and directing the work.
The court holds, reversing a judgment of the
Supreme Court of the state, that the district manager was a fellow servant of the party suing, for
whose negligence the common employer could not
It maintains that where there is negbe held liable.
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This decision also
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the company for injury inflicted through the agency
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year; single copies, 10 cents. When change of address is requested, the old address as well as the new should be given.
relating to electricity or any of Its
practical applications is cordially Invited, and the co-operation
of all electrical thinlters and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheertuUy acknowledged.
J!&.DVERTISINQ-.— The Western Electrician— the only
general electrical paper published in the West— thoroughly
covers a territory exclusivHtj its oivn. This is a claim which

January 25th

not

is

was
For

in

wetted seeds for a long time to the action of a current of electricity; subjecting the young plants to

CORRESPONDENCE

the negligent servant

rank to him who was injured.
all
purposes of throwing the wire over the limb upon
which the party suing stood, the district manager
was, to all intents and purposes, the court holds, a
perior

each number of the Western Electrician are copyrighted
This paper is entered at the Chicago postoffice as mail matter
of the second class.

soil
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tests.

The

track

construction

is

of

the

most thorough character and conforms closely to
the best
steam-road construction. Eighty-pound
rails are used and the grades are very slight.
The
cars will receive their power through a heavy third
rail.

In

connection

this

briefly

the

Germany

results

of

interesting

is

it

Those

consider

to

Berlin-Zossen

the

tests

in

were planned with the
expectation that a speed of from 125 to 150 miles
an hour would be attained. In this the tests' were
a failure, as the highest speed recorded was 99.4
miles, while the trials were only regarded as successful and satisfactory up to a speed of 81 miles
an hour. Alternating polyphase current was used
with overhead trolley contacts, and from a purely
electrical point of view the experiments were successful.

last fall.

The

chief

tests

lay

difficulty

the

in

fact

that

the track and ties were too light for such a strain,
as the track began to give

ing

of

the

cars

The

rails

-

way and

increased

the side-sway-

seriously

at

the

high

used weighed only a little over
64 pounds to the yard and were laid on metal ties.
The conditions on the Aurora road are different
and perhaps more favorable in that direct-current
speeds.

motors

will be used, receiving their

a third

rail,

power through

and that the track construction

siderably heavier.

The

is

con-

results of the tests together

with the valuable data that will doubtless be obin regard to train resistance, acceleration,

tained
cost

of

with

much

operation,
interest

will be awaited
etc.,
by the engineering world. The

efficiency,

practical operation of cars at such

passenger service, however,

few people will be found
th?n 60 miles an hour.

high speeds for

is

another question, as

who

care to travel faster

August
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Transposition of Alternating-current
Lines.

One

of tlie questions brought up in the question
box at the recent Cincinnati convention of the Na"What is
tional Electric Light Association was
the best practice regarding the transposition of highpotential alternating-current lines one to 15 miles
The following instructive answer to
in length?"
the question was submitted by Dr. F. A. C. Perrine
of Pittsfield, Mass.
The transposition of any line, whether long or
short, high or low potential is for the purpose of
o\'crconiing the e\'il effects of mutual electromagThis mutual induction may result
netic induction.
in interference with neighboring lines of the same
class and character, or may result in interference
with neighboring lines of an entirely different class,
as, for example, many parallel lines running out
from a station may act inductively on each other,
the lines carrying high currents disturbing the potential on lines carrying low currents, and vice
versa, or the lines from any station running parallel
to telegraph or telephone lines may. by indiicing
current upon these neighboring lines, interfere with
the apparatus connected with them. This mutual
induction may be due to the electrostatic effect or
So far as I am aware,
the electromagnetic eft'ect.
no satisfactory cure has been effected of the electroThe electromagnetic interferstatic interference.
ence may be overcome by proper transpositions, and
whether transpositions shall be placed in lines from
one to IS miles in length depends almost entirely
upon the quality of current these lines are carrying
and the proximity of other lines and the character
of those other lines.
Telephone lines that run for one mile or more parallel to power lines are almost invariably seriously
affected, and for these hnes transportation should
undoubtedly be introduced, either in the telephone
lines themselves or in the adjoining power lines.
The telegraph apparatus not being as sensitive as
telephone apparatus, is not so readily affected, and
the cases are rare where the interference is serious
where the lines are parallel for distances less than
four or five miles, and, ind«ed, the problem of
properly doing awa}' with mutual induction between
power lines and -grounded telegraph lines is one that
has to be handled most carefully, since the ordinary
method of transposition is generally linavailable to
:

remedy

the difficulty.
lines carrj-ing less than 100 amperes do
not ordinarily interfere with each other to a serious
extent where they are run parallel for less than
two or three miles, but for greater distances or
greater currents they undoubtedly do interfere, and
should be transposed. In one case, that has been
brought to my knowledge, where many lines carrying large currents were run out of the station for
distribution to a city, being in parallel in some
cases for not over 1,000 feet, the interference between the different power lines was so serious that
pressure wires run back to the station gave no
indication of the pressure at the terminals, since
both the power lines themselves and the pressure
wires were seriously affected by neighboring cur-

Power

rents.

Finally, it must be called to your attention that
transpositions carelessly done and without due regard to what a transposition is to effect, are of
comparatively little value. I know of one line where
the telephone circuit was transposed every eighth
pole, and where not only was the telephone useless,
but the bells burned out, although the power line
was carrying only about 20 amperes. This trouble
was remedied altogether by taking out these transpositions and putting in transpositions about one
every 80 poles, but properly located in reference
to the transpositions of the power line, which had
not previously been taken into account. In order
to lay out the transpositions of any line it is necessary to follow in direction and amount the field of
force surrounding the line itself.
Single-phase lines are transposed simply as telephone lines by crossing them, since any two sections of equal length between which there is a cross
have equal fields of force acting in opposite directions, and consequently neutralize each other.
barreling of a three-phase line rotates the field of
force one-third of a revolution, and, in consequence,
rotate the line twice before the
it is necessary to
individual equal sections neutralize each other, and
of the three equal sections
no
two
case
in this
between which there are transpositions neutralize,
though the three are neutral when taken together

A

in

reference to any parallel

line.

The four-wire two-phase line is only neutralized
when there are three barrelings, and four sections
length and the three barrels divide the
into four sections of equal magnetic strength.
These four sections neutralize each other in pairs,
but no two neighboring sections neutralize. The
first and third neutralize each other, and the second
and fourth neutralize each other, but the first has
no influence on the second or fourth, the second
has no influence on the first or third, and so on.
It is stated that the barreling of a line is necessary
for neutralizing the effect of the earth upon that
line itself, but, so far as I have been able to observe,
of

equal

line

"no such effect is to be found, two and three-phase
lines without any transpositions working as well
as those which have been transposed or barreled,
provided the three-phase wires are located at tht
corners of an equilateral triangle and the wires of
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each phase of a two-phase line at the diagonally
opposite corners of a square.
In transposing any line in reference to any other
line, the transpositions should be introduced in sections where the current, and consequently, the magnetic field, is constant
If this question of the constancy of the magnetic field and the effect of its
direction already described be taken into account,
all interference to or from neighboring lines is readily overcome.
The question whether the lines carry
high or low potential is, in my mind, not important
in reference to transpositions, since the effect of
high potential is to produce electrostatic induction,
and the effect is not readily overcome by trans-

power-transmission line in ^existence, held its annual meeting in San Francisco
last month.
The following-named directors were
elected:
E. J. de Sabla, Jr., R. R. Colgate, R. M.
Hotaling, William M. Pierson, John Martin, John
C. Coleman and C. A. Grow.
E. J. de Sabla, Jr.,
was elected president and general manager, William M. Pierson vice-president, C. A. Grow secretary
and treasurer, F. M. Ray, assistant general mana-

positions.

ger,
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Pacific Cable Assured.

Roosevelt has agreed to conditions
which seem to assure the operation of a cable
across the Pacific Ocean within two years. The
conditions were drawn up for the Pacific Commercial Cable Company, and are considered to be
so well framed that they will pass Congress without
a hitch.
The company, being satisfied with the
the president's stipulations, and feeling that with his
indorsement its bill is assured success, is preparing
to act immediately.
The United States government agrees to protect
President

the company's terminal points from foreign invasions, and agrees to allow the company the use
of the Pacific Ocean surveys held by the Navy Department. In return, the cable company agrees to
the following regulations:
(l) To charge not more than 50 cents a word

between San Francisco and Honolulu and to reduce
that rate to 35 cents within two years after the
cable is in operation; to charge not more than $1
a word to Manila or China, and to give the "United
States government half of these rates on all official
messages.
(2) To complete the line to Hawaii
by January I, 1903. and to the Philippines two years
later.
(3) To land the cable on American soil
only, reserving, however, the right to avoid Guam
if its vicinity
should prove inaccessible for cable
laying by reason of great depths.
(4) To sell the
line to the government at any time on appraisal
by five arbitrators, two each selected by the government and the company and the fifth to be chosen
by the other four. (5) To transmit government
messages at rates fixed annually by the postmastergeneral.
(6) To give priority to government messages over all other business.
(7) Not to receive
from any foreign government exclusive privileges
which would prevent the establishment and operation of a cable of an American company in the
jurisdiction of such government.
(8) Not to consolidate or amalgamate with any other line, or combine with one to regulate rates.
(9) The United
States government to have privileges equal to those
tendered other governments.
(10) United States
citizens to be on an equal footing with those of
other countries.
(11) Precedence of messages as
follows
Government business, company's service
business, general messages.
(12) To keep the line
open for business daily when in working order.
("13)
In times of national emergency the United
States to take control of the line.
(14) To maintain an effective speed of transmission over the main
cable route from California to Luzon of not less
:

than 25 words per minute.
Later advices from New York quote George W.
Clapperton. traffic manager of the Cominercial Pasaying that some of the
cific Cable Company, as
conditions were not entirely satisfactory to the company. The points at issue, which are considered
minor, are to be embodied in a counter proposition
to be submitted' to the administration in a few days.

High-speed Tests Proposed on AuroraChicago Electric Railway.
An interesting feature in connection with the approaching completion of the electric-railway system
to be operated by the Aurora, Elgin and Chicago
Railway Company, is the announcement that special
high-speed tests will be conducted over a portion
The oars to be regularly operated on
of the road.
the line will be controlled by the Potter multipleunit system, so that trains made up of several cars
can be run. It is stated that the cars will be geared
so that thev will give a scheduled speed of 55 miles
an hour, including a stop every four miles.
As the road is fitted with a heavy and substantial
roadbed, it offers advantages for the making of highspeed tests, and the General Electric Company, which
furnishes the car equipment, plans to make tests
of this nature at an early date. The tests, which
will be conducted under the supervision of W. B.
Potter, will have for their object the gathering of
data relative to train resistance, acceleration and
other features entering into the operation of electric
Mr. Potter confidently expects
cars at high speeds.
to be able to attain speeds of 100 miles an hour
and over for short distances.

The Whitehall Railway Company
N. Y., has
000.

of Whitehall,
been incorporated with a capital of $500,the directors are Daniel A. Slattery

Among

and

J.

Osgood Nichols.

Company.
The Bay Counties Power Company, which
erates

the

op-

longest

and L. M. Handcock general superintendent.
dividend of 20 cents per share was declared on
the 36,000 shares issued.
file annual report of the president showed the
earnings for the year ended May 31, 1902, to have
been $310,767.98, as compared with $173,873.54, for
the year ended May 31, igoi, and the expenses for
the year ended May 31, 1902, to have been $87,764.51,
as compared with $71,934.91, for the year ended
May 31, 1901. The report showed that much new
work had been done during the year.
line 1%
miles long has been built to connect with the substation of the Pacific Portland Cement Company
near Suisun, Cal., and one 12 miles long from
Crockett to the Pacific Reduction Works at Bay
Point, Cal. Long-term contracts have been closed
with these companies, for power to be utilized continuously during the entire 24 hours of the day.
A contract has also been practically consummated
for furnishing power to the United States govern-

A

A

ment

for the

navy yard

at

Mare

Island, Cal.

The

of the secondary distributing systems of the company has recently been changed
from 2,000 volts to 4,000 volts without installing
new copper. Transformers have been installed at
Dixon, Cal., and have been ordered for Suisun,
Cal., for the purpose of furnishing lights and power
to these two towns.
new four-mile line is soon
to be put
in
for furnishing light
and power
to Vacaville, Cal., and another line seven miles long
will be put in, extending to Napa Junction, to connect with the large cement works of the Standard
Portland Cement Company, whose first installation
of motors amounts to 1,800 horsepower.
grcaler portion

A

Sanitary District Asks Bids on Drainagecanal Dams.
Jud.ge Tuley gave his decision on August 9th in
the waterpower case involving the right of the Sanitary District of Chicago to develop waterpower at
He holds that the District has no right to
Joliet.
develop the power under its present charter, but
it
has
the right to construct the dam objected
that
to by the Gaylord syndicate, if such construction
is necessary to preserve its control of the power.
The building of the dam by day labor, he holds, is
a violation of the Sanitary District act, and he
therefore issued a temporary injunction against the
construction, to apply until it shall be properly
awarded by contract after 60 days' advertisement.
The decision is regarded with favor by both sides.
The case will now go on the regular docket for
hearing on the question of pennanent injunction.
In accordance with Judge Tuley's decision, the
board of trustees of the Sanitary District has ordered the immediate advertising for bids to provide
for the development of wateipower at Lockport and
In the vicinity of Lockat Hickory Creek, Joliet,
port the board wants bids for the preparation of wall
foundations, the building of concrete retaining walls,
the excavation of a channel, and the building of
sluiceways. In the neighborhood of Hickory Creek,
near the southern limits of Joliet, the specifications
require excavations and foundations for a dam and
taiirace, a concrete-masonry dam, and appurtenances,

with cofferdams and other necessary work.
Five of the trustees of the Sanitary District have
gone to Niagara Falls, where they will study the
development of waterpower and the power transmisBuffalo. They will then proceed to Sault
Marie, where they will be joined by Tru,stee
Carter. The large power plant there will also be
sion to
Ste.

inspected.

Sault Ste. Marie Waterpower Canal
Finished.

Work on the large waterpower canal of the Lake
Superior Power Company at Sault Ste. Marie, Mich.,
has practically been completed. It is expected that
water from Lake Superior will be turned into it
The canal is 2 1-3 miles long and
in a few days.
has an average width of 224 feet. The power house
is a massive building containing 320 turbines of the
McCormick type, set in 80 penstocks in groups of
four each. Each group of turbines is to operate a
Westinghouse generator, and it is expected that a
The
total of 40,000 horsepower will be developed.
power will be used by various manufacturing plants
now being built or projected and also to light the
city streets and to operate its street cars.
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DEVELOPMENT OF THE TELEPHONE
Telephone and Telegraph
System.

Composite

composite transmission of teleplione and telegrapli messages over tire
same condnctor, without interruption with one another has been invented by Martin H. Howell of
Melrose, Mass. The system employs insulated conductors enclosed in a protective sheath and supported
upon poles or drawn into conduits underground.
The conductors may be uninsulated or bare and elevated upon poles and cross-arms. In any case, the
conductors are transposed relatively to each other
and all inductive effects are eliminated. In connection with the composite circuits repeating coils are
All interesting system for

tlie

also used.

The

is said to have especial adaptation
market cjuotations of various sorts
adjacent towns and cities from a central source,

invention

for transmitting
to

2*-

I

and (2) of the circuit and pass through the helices
of the winding (N) of the coil at the opposite end
of the circuit and are inductively transferred to
the winding (P), through whose helices they circulate in series and are received by the telephone
in the local circuit of the winding.
The impedance
of the telegraph instruments prevents any leakage therethrough of the telephone currents.

The inventor states that the ordinary service tolltelephone circuits between cities may be utilized by
the invention to any extent to provide a telegraph
line between widely separated places in which the
metallic conductors of the telephone circuits constitute one or both sides of the telegraph line at
the same time the telephone circuits are being employed in their usual service.
The repeating coils used by Mr. Howell consist,
essentially, of two separate windings upon a soft-

^6
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Telephone News from the Northwest.
The Carthage (S. D.) Telephone Company is constructing 25 miles of rural telephone line west and
north of Carthage.
The Citizens' Telephone Company of Mankato,
Minn., is installing a new central-energy switchboard.
The company contemplates installing a burglar-alarm attachment whereby the windows of a
building are attached to wires, and any attempt to
raise one results in an alarm to central
The operators notify the police and the occupants of the
building, if there are any.
somewhat similar
attachment for fire-alarm purposes is also in view.

A

The Duluth and North Shore Telephone Company

has been incorporated with $25,000 capital
stock to establish a telephone system covering St.
Louis, Cook and Lake Counties, Minn. The company will build first from Duluth to Grand Marais.
The Twin City Telephone Company of Minneapolis and St. Paul announces the payment of the
second dividend on its preferred stock, at the rate
of seven per cent, to the 700 stockholders of the
company. The company has recently taken contracts for a large number of private exchanges for
some of the larger firms and corporations.
new exchange has been completed and put in
operation at Hetland, S. D.
The Citizens' Telephone Company of Park Rapids, Minn., has filed articles of incorporation with
a capital stock of $10,000.
The Minnesota Rural Telephone Company seeks
admission to St. Cloud, Minn. The company has
headquarters at Princeton, Minn., and has a traffic
arrangement with the Twin City company.

A

FIG.

as

number

a

I.

COMPOSITE TELEPHONE AND TELEGRAPH SYSTEM.

of telephone toll lines

extending be-

the towns may be utilized and be
as telegraph circuits.

ivveen

serve

made

to

accompanying drawings illustrates
and is a diagram of two metallic telephone circuits whose conductors are employed for
Fig. 2 is a diagram
a metallic-circuit telegraph line.
of the repeating coil employed in the invention.
Referring to Fig. 2, (31), (34), (32) and (33)
are insulated conductors which are twisted together
and have their right-hand ends respectively brought
out to the screw posts (28), (30) and (29) and
Fig.

I

of the

the invention,

screw posts (25), (28),
(26) and (27), respectively, so that each conductor
passes through the coil in two windings in series
their left-hand ends to the

and (28) being
windings, lx)th sides
of which are balanced and symmetrical. These coils
are referred to in Fig. I by the reference letter (I),
and the extensions (8) from the point (27) on the
side (N) of the coils at each end of the circuit (a)
connect with the electromagnet of the sounder (R)
and then to the keys (k) of the telegraph apparatus' (T), whose back and front contacts are connected by the Avires (5) and (6) with the extensions (9) from the point (27) of the repeating
with one another, the points

The

iron core.

helices of one

from one terminal

winding are

in series

other and are inductive
to alternating currents circulating through the second winding of the coil, and the helices are provided vyith two end teraiinals and also with a
third central terminal.. The helices of the second
winding are provided with two end terminals and
with a third central terminal, and the helices are
inductive to alternating currents entering or circulating from
an
end terminal and continuing
to

the

through the helices in series, but are non-inductive
to currents which enter the central terminal, divide, and pass to the helices at either end of the
winding. When
these
coils
are
employed the
proximity of high-potential power currents has no

(P)

of

the circuit

(b).

Batteries

(c') are included in the wires (6) at

By

(c)

and

each end of the

arrangement the circuit (a)
serves as one side or limb, and the circuit (b) the

main

circuit.

this

other side or limb of the telegraph line. The telephones (t) and (t') are in a local circuit comprising
one side or winding of the repeating coils (I) and

(D.

Jackson, Minn., with $20,000 capital stock for building rural lines.
The new exchange at Chisholm, Minn., starts with
40 subscribers.

The Iowa Telephone Company announces
wages for the
trical workers to
in

entire

$2.75

state of
a day,

a raise

linemen and elecan increase of 25

cents.

The Union
enport,

funds
tem.

Electric Telephone

Company

of

Dav-

has filed mortgage bonds to raise
the construction of the proposed sys-

Iowa,
for

The Northern Telephone Company of Fonda,
Iowa, has bought the local exchange at Sioux Rapids, Iowa, in order to protect its toll-line business.
The company is constructing a number of longdistance lines.

(27)

The Montgomery County Telephone Company

in the center of the respective

coils

The Marion and Northern Telephone Company
has made a contract at Wausau, Wis., with the
Wausau Telephone Company for connections, giving
many country towns in the vicinity a line to Wausau.
A new telephone company has been formed at

will

construct a local exchange at Red Oak, Iowa,
once, with a capacity for 5oo connections.

The DeWitt
build a line to

(Iowa)

Company

Telephone

Low Moor.

-

at

will

R.

Ohio Telephone Notes.
i2S
FIG. 2.
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REPEATING COIL USED IN COMPOSITE TELEPHONE

AND TELEGRAPH SYSTEM.
appreciable effect

upon the third or phantom

cir-

cuit.

Mr.

Howell's inventions are covered by two
patents (Nos. 706,318 and 706,319), issued on August 5th and assigned to the New England Telephone and Telegraph Company.

Michigan Telephone Company's Affairs.

In the operation of the telegraph apparatus when
the key is pressed current from battery (c) passes

There is now little doubt, according to the Chicago Inter Ocean, that the Union Trust Company

by conductor (8) to point (27) on the (N) winding
of the coil, where it splits, going through the helices
in opposite directions and coming out at the points
f26) and (29), and continues over the respective conductors (2) and (i) to the points (26) and (29) at
the opposite end of the circuit and thence through the
helices of the winding (N) of the coil in opposite directions to the point (27), where the current unites
and continues by conductor (8) to the helices of relay (R'), and in case of the metallic-circuit return
shown in Fig. i the current passes by the rear contact of the key to the sides of the metallic circuit (b)
to the opposite pole of the battery, and in grounded
circuits the return is by the earth.
As the current
splits at the point (27) and goes in opposite directions through the helices, as described, one side
neutralizes the other. Therefore no inductive effect is produced in the core, and consequently there
is no disturbance in the telephones at either end,
and when the telephone is used the currents generated thereby enter the (P) winding of the coil and
traverse the windings thereof in series and an inductive effect is produced in the core of the coil,
and similar currents are induced in the vyinding
CN) of the coil, which traverse the helices thereof
in series and are propagated over the conductors (r)

of Detroit will be appointed a friendly receiver of
the Michigan Telephone Company.
It is stated that
amicable arrangements with the Independent companies may be possible after the reorganization, by
which these companies will be allowed to come into
Detroit and establish toll lines throughout Michigan,
and also to buy the uncompleted People's company's
plant.^ upon which $400,000 has already been spent.
The interest, due August ist, on the first-mortgage
bonds of the Detroit Telephone Company, a subsidiary company of the Michigan Telephone Company, remains unpaid, and the bondholders are depositing their bonds with the Central Trust Company.

American

reports the output of instruments as follows:
Month ending .Tuly 20:
1002.

]001.

Oross output.
Keturned
Net output...
Outstanding,
.Tuly

A

20.

local

..

r>o,.';2fi

(i.">.4f)::

48,S7;^

:i-i.orA

:!0,241

:!0,00.S

25.881

26,285

35,370

18,028
30,845

526,449
224,810
301,639

411,009
362,753
248.850

389,890
109,765
280,134

040,044
200,321
388,723

.2,914,735

exchange

Grove, Minn.

1809.

10110.

.'>o,n:i5

DecemljGi- 21, to .Tuly 20

:

2.254,45
is

company has been formed

at Toledo to build a
telephone plant at Shreveport, La., with toll lines
capital
stock is $500,surrounding
territory.
The
in
000.
The following-named officers have been chosen

President, Walter B. Ritchie. Lima; vice-president,
"'
O. Shaw, Wapakoneta; treasurer, C. D. Crites.

Lima

:

secretary, C. C.

Handy, Wauseon.

N. Gerrin, representing a Philadelphia syndicate, has been negotiating for the Independent telephone plants at Bowling Green, Findlay and Fostoria, which are largely owned by the Federal Telephone Company. The deal, should it go through,
will involve about $250,000.
The City and Suburban Telegraph Association of
Cincinnati has filed an answer in the suit brought
against it and the Union Heat, Light and Power
Company by A. L. Woodworth of Newport, Ky.,
who claims to have been injured by the breaking
of one of the telephone company's wires, which came
in contact with a live wire of the light company.
The Minster Home Telephone Company of Minster has been incorporated with a capital stock of
The incor$10,000, to build a plant in that town.
porators are George Van Oss, M. H. Osborn, C. F.
E.

J. F. Kramer and others.
The American Federation of Labor has

Herkenhoft",

sent or-

ganizers into Toledo and Northwestern Ohio to or0. M. C.
ganize the telephone girls.

Bell Output.

The American Telephone and Telegraph Company

Gross output.
Returned ....
Net output. ..

A

1

,829,301

being installed

for

1

,405,384

Walnut

Southern Telephone Developments.
In spite of the fact that the City Council is yet
investigating before passing a new telephone ordinance in Augusta, Ga., the Strowger Automatic
Telephone Company is going ahead under an ordinance passed last November, and is preparing to
place its wires underground, stating that further delay would be expensive.
The Bell Telephone Company at Charlotte. N. C,
has made a voluntary request to be allowed to place
its wires underground.
The Cumberland Telephone and Telegraph Company has taken charge of the West Kentucky Tele-

August
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This company also opat Fulton.
erates in Mayfield and other points.

phone Company

The American Telephone Company has completed
a througli line from Petersburg, Va., to Savannah,
Ga., by way of Jla.xton, N. C.
It is said the Southern Bell Telephone Company
will gain control of the Richmond (,Va.) -Newport

News

long-distance

line,

Telephone Company of

company

the

control

built by the Long-distance
\'irginia.
This would give
every long-distance line

of

running out of Richmond.
Plans for the big creosote plant to be erected at
Nashville, Tenn., by the Cumberland Telephone and
Telegraph Company are about completed. l"he
buildings will cost about $40,000.
The "telephone and street-railway companies of
New Orleans have acceded to the demands of the
striking linemen, granting an increase of 50 cents
per day for labor.
The Bell Telephone Company, on account of increased business, has found it necessary to undertake
the building of a new branch in St. Louis, Mo.
The new building will be on North Beaumont Street
and will cost about $40,000. A second branch is also
L.

being erected.

Telephone Progress

A

in

decision has been handed

the Far West.

down by

the District

Court at Great Falls, ilont., whereby the Rocky
Mountain Bell Telephone Company must pay the
assessed valuation of $10,000 on the telephone fran-

The case will be apchise now held in that city.
pealed.
The City Council of Albuquerque, N. M., has
granted aii extension of 25 years to the Mutual
.\utomatic Telephone Company of that city. The
present franchise has 18 years more to run. The
company

will

make

a

number

of

extensions

and

improvements.
A branch line will

be built from the CasperRocky Mountain Bell Telephone
Company to a point near Red Lodge, Mont., makmg
the first" north-and-south line through Wyoming.
The Lawson (Ariz.) Telephone Company has
been incorporated by J. Atkins. A. F. Lawson and
W. A. Crawford with a capital of $100,000.
The Rocky Mountain Bell Telephone Company's

Lander

line of the

Detroit Co-operative Telephone
pany's Plant.
The Co-operative Telephone Company of

lO)

Fessenden System

Com-

Detroit,
Mich,, is making rapid progress in installing its initial
plant of a 12,000-capacity exchange, and it is estimated that the service will be opened in about go
days, with its downtown business subscribers' exchange. The company has one of the most liberal
franchises ever granted by any city. Besides all of
the privileges usual in franchises, it has the right
to use for its purpose all the necessary city conduits,
pole lines and public buildings unoccupied upon a
maintenance rental. Detroit, having its own municipal electric-light system, makes this privilege of
considerable advantage. The downtown business exchange will be installed in the Golden Building, a
new fireproof structure, well adapted for the purThe manufacture of the switchboard equippose.
ment and telephones is well under way. The exchange is being built by the International Telephone
Manufacturing Company of Chicago, and will embody
in the construction of its parts all of the late impro\"ements and new^ features of this company's system, and when completed will be one of the most
modern and efficient plants in the field.

Des Moines Telephone Boycott Spreads.
The strike of operators of the Iowa Telephone
The boycott has
been extended to different cities of the state. At
Marshalltown, the issue has been made a painful
one for merchants, and they do not take kindly
to the intrusion of troubles of another city upon
them. They stand to lose business whichever way
Many of them have signed requests
they w'ork.
to remove the Iowa telephones, but they do so under
At Des Moines the Trades Asa mental protest.
sembly 'has been enjoined from further removing
instruments of the Iowa company from subscribers'
places of business. They will continue to work with
business men to have the instruments removed, and
claim to be quite successful. The City Council of
Des Moines has ordered the removal of all instruCompany, Des Moines, continues.

will be

connected.

Independent Telephone Consolidation
Proposed in Iowa.

building from Casper to Lander, Wyo.,
extended to connect with the main line of
the svstem at Rock Springs.
By 'the extension of the Sunset Telephone Company's line. Phoenix and Wickenburg, Ariz., are now

now

Salt Lake City exchange of the Rocky MounBell Telephone Company now has connection
with 475 outside towns.
O. Hauser have secured a
J. D. Reed and J.
telephone franchise in Covina, Cal, for $72;50> the
price covering the cost incurred in granting the

The

tain

franchise.
to the City CounRiverside. Cal., for a telephone franchise.
If granted a franchise, it is said his company will
lay an underground system, spending a total of
The terms for the first 2,000 telephones
$50,000.
shall not exceed $39 a year for business houses and
$21 for residences. The company will pay the city
two per cent, of its gross earnings after the first
-'^W. C.
five years.

Phinny T. Evans has applied
of

cil

The Mooreland Rural Telephone Company of
Mooreland, Henry County, was incorporated during
last

will

week with

a capital

construct an

erate throughout

of $10,000.

exchange

at

The company

Mooreland and

has rendered a decision of great interest to telephone
companies having subways in cities. The action was
in the nature of an injunction restraining a property
owner from excavating for a cellar under the sidewalk in front of his property, on the ground that
subit would interfere' with the telephone company's
way for wires, and thereby cripple its service. The
court holds that a property holder has no right,
without permission from the city to excavate beyond
his property line and not then, if it will interfere
with a rightful occupant of the subway.

The pathetic stories of the corporation attorneys
concerning the property of telephone and telegraph
companies which were related last week to the
State Tax Board, have all been carefully considered.
and, after much figuring, the board announced an
increase of $1,720,428 in valuations upon which telephone companies doing business in the state must
pay taxes, and a decrease in valuations of telegraph
companies of $2,430. AUtr several years of effort
the Western Union Telegraph Company obtamed a
decrease of $5 a mile, the valuation being made $57
a mile on 39.346 miles of wires. The company has
was assessed too
it
Postal Telegraph-cable Company was
increased from $20 to $25 a mile on its 9.001.79 miles.
In some instances the prayer of the telephone company to he let alone was heeded, but next to steam
and electric railroads, the telephone companies show
the greatest increase in valuation for taxation.

for several years insisted that

The

V.

The White County
cated

at

Carmi,

III.,

CIll.)

Telephone Company,

certifies

to

a

Ottumwa

In

dissolution.

lo-

In a recent address before the Engineers' Club of
Philadelphia John Gordon Gray said
Another method of wireless telegraphy has recently
attracted some attention. I refer to the system of Professor Reginald A. Fessenden, worked out under the
auspices of the United States Weather Bureau. For
the past two years Professor Fessenden has been
at work on the North Carolina coast, patiently and
systematically investigating the problems of wireless
telegraphy, his work resulting in the production of
a receiver entirely distinct from the coherer and
possessing marked advantages over the latter. I am
not at liberty to enter fully into the details of his
instrument, which I may say consists in the main
of a platinum wire of peculiar form and character.
While positive in its action, and insusceptible to external disturbing influences, it possesses an extreme
sensitiveness, messages having been sent from Cape
Ilatteras and received at Roanoke, a distance of 53
miles,
with a
one-inch
coil
giving 0.031-inch
spark.
There is an interesting ceremony at a
certain period of college life called "burning the calculus," and the United States Weather Bureau assistants at Hatteras and Roanoke, who had struggled
long with the painful uncertainties of the coherer,
were so much relieved by the certainty of action of
the new receiver that a few weeks affo thev were n»-pparing to celebrate their emancipation from it by
ceremonially burning the coherer.
Owing to foreign patents which have not yet been
granted, it is not possible, as I have said, to describe
in detail the wireless-telegraph system of Professor
Fessenden. In a general way, however, it can be
stated that the sensitive part of his receiver is a
continuous conductor and does not depend for its
operation, like the coherer, on a vast number of loose
contacts.
Each time the electrical oscillation passes
along the circuit in which the Fessenden receiA'er is
placed a change occurs in the electrical condition
of the circuit.
This change of condition manifests
itself as a click in the telephone receiver.
One click
is produced each time a coniplete oscillation passes
along the wire or, in other words, each time the
secondary spark occurs at the sending station. If
these interruptions are slow, the clicks are difiiculf to
interpret.
As the number of interruptions increases
the individual clicks form themselves into more or
less of a buzzing sound
and if the interruptions are
made with a tuning fork, for instance, the telephone
receiver will produce the same tone as the sending
mechanism gives out. It will be seen that this arrangement lends itself, with slight modifications, to
a telephonic system, details of which are not yet
ready for publication.
;

Plans are said to be under discussion for the
combination of all the Independent telephone companies of Northern and Central Iowa into one
concern. If the plan is completed, it will mean
one anti-Bell concern, covering about 40 Iowa counThe change will be inaugurated gradually, and
ties.
it
is expected that it wnill take about 18 months to
complete the consolidation. It is proposed to form
an operating company, which will lease all the various companies eventually and operate them.

GENERAL TELEPHONE NEWS.
work, transmitter,

receiver,

bell

A

and cord cleverly

telephone cable has been laid across Vineyard

Sound on the Massachusetts

coast.

The

cable

is

four miles long and connects Vineyard Haven, on
Martha's Vineyard Island, with the mainland.

H. H. Robinson, assistant general manager of the
United States Telephone Company, Cleveland, Ohio,
is compiling what is to be known as the Telephone
Green Book. This book will contain a complete
directory of the Independent telephone companies in
Ohio, Indiana and Michigan, together with useful
statistics and three special papers, setting forth the
history and describing the Independent conditions
in those states, written, respectively, by J. B. Hoge
of Cleveland. S. P. Sheerin of Indianapolis, and
Over 1,200 copies have been
J. B. Ware of Detroit.
subscribed for. and it is the intention of the r>ublisher, the Telephone Green Book Publishing Company of Cleveland, to get out the work each year
if

the

demand

is

sufficiently

The chief advantage in this system is the simplicity
of circuits and the fact that there are none of the
adjustments necessary that are found in the coherer svstem.
This system is also admirably adapted to syntonic
methods, and horn experiments already performed
it is believed that any pair of stations can hold communications without interference from outside influences, and that there is but little probability that
any outside receiver can pick up the signals sent.

fine

The demonstration made

Candy boxes are made in many surprising forms.
One of the latest is a telephone box, with cabinet

.op-

Henry County.

Judge Carter of the Indianapolis Superior Court

Ugh.

ments of the

imitated.

Indiana Telephone Items.

Space Teleg-

;

Iowa company from city property.
the strikers are working to induce subscribers to order out the Iowa instruments, and
are removing them wihere the company is dilatory
after due notice is given.

line

of

raphy.

great.

tWANUFACTURERS AND DEALERS.
Sterling Electric Company of Lafayette, Ind.,
believes it is securing its share of the commonbattery telephone installations now building or in
prospect. The company reports having secured in
the last week contracts for complete exchange equipNewment and telephones at the following points
ark. Ohio, 3,000 capacity; Davenport, Iowa, 4,000;
Paris,
Rock Island, 111., 4,000; Moline, 111., 3,000;
Ky., 3,000.

The

:

The property and business interests of the Western Telephone Construction Company, Winthrop
Harlxjr, 111., adjudged bankrupt on August ist, by
the United States District Court, will be offered for
s:de before Judge Kohlsaat in the courtroom of the
above-mentioned court in Chicago on August iSth.
The property is offered for sale by the Equitable
Trust Company, Chicago, which was appointed receiver for the bankrupt company some time ago.

at

Roanoke

a

few weeks

ago, before General Greely and other officers of the
United States Signal Corps and the representatives
of the United States Navy, was highly satisfactory,
and the confidence of the officers of the Signal Corps
in the Fessenden system was shown by the award
to a Philadelphia firm of the contract to install that
svstem for the Signal Corps in Alaska, between Cape
Nome and St. Michael, a distance of loS miles across
Norton Sound. The submarine cable at Norton
Sound, which is not now in working order, has been
put out of service every winter as a result of injuries from the ice floes, which, owing to the shallowness of the sound at various points, the depth not
exceeding 13 feet grind against the cable.
Thus
communication being cut off, after the middle of
October, and there now being a considerable population at Cape Nome, there is urgent need of such a
system as the wireless for that locality. This installation will be of special interest, as being the first
practical use of the wireless system between points
at so great a distance on the American continent.
In answer to a question from Carl Hering. Mr.
Gray said that the Alaska installation was to be in
operation not later than October ist at a total cost
of something over $14,000.

—
—

Electrician

Killed, But the Plant Continued to Operate.

Eugene C. Ketcham, night electrician at the power
plant of the Missoula Light and Power Company, at
Bonner, Mont., was killed some time during the
night recently, by coming in contact with the brushes
and terminals of the generator, making the conHe reported to
nection while oiling the engine.
the Missoula office by telephone at nine o'clock.
The plant continued to operate regularlv and was
going as usual at six o'clock in the morning,
when the day man arrived to relieve Ketcham.
The marker on the recording meter showed a steady
power all night.

The Whitewright Telephone Company,

White-

wright, Texas, has been incorporated with a capital
of $ro,ono. The incorporators are W. C. Fain, R.
May and Lille Selph.

WESTERN ELECTRICIAN
in Commercial Insulating
Materials When Subjected to
High-potential Stress.
By Chakles Edward Skinner.

Energy Loss

Part

II.

wliicli are cliaracterislic
increase in loss due to temperature.

In Fig. 2 are given curves
in

form for

tlie

Tliese particular curves were taken by tlie wattmeter
method on a sample of material wliich had been
used for some months for other tests, and was
known to be in tlie very best condition as regards
moisture, etc. This general form of curve has been
found to hold for all materials tested, although the
rate of change of the loss and the amount of the loss
per unit volume may be very different for different
materials, and evgn for the same sample of material
under different conditions.
This series of tests has shown
(g) The energy loss in fibrous material increases
with temperature, the rate of increase in the loss
being greater than the rate of increase in the temperature.
The rate of increase depends upon the kind
( 10)
of material and on its condition with respect to
dryness, etc.
(.11) The local heating found in a mass of poorly
ventilated material is due to a greater initial loss
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ing medium.
It will be seen that

many

of the conditions

named

under variations of temperature due to variations
of stress apply to this case.

Variation of Loss

Due

to Variation of Frequency.

the other phenomena described in this
paper, it has been found very difficult to make check
measurements on the losses of a large number of
samples of materials at different frequencies and
deduce a mathematical law from the results. In
Fig. 2 are shown three curves giving results on a
single sample of material tested at 25, 60 and 133

Like

all

transformer. The testing transformer had a capacity of 250 kilowatts at 40,000 volts, loops being
ijrought out to give steps of 5,000 volts on the hightension winding.
Three instruments were used to
measure the voltage a direct-reading voltmeter
across the primary of the transformer, a voltmeter
in series with a high resistance across a part of the
whole of the high-tension winding, and a static
voltmeter across the high-tension winding. Current
was measured by means of a specially calibrated low-

—

reading ammeter, with a series transformer arranged
by four. The small bank of
lamps shown was used as a rough check on the

to multiply the current

ammeter readings.
The losses were measured by means of

the static

7000
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Some measurements

)

pre-

viously calibrated resistance, and the needle connected to the lo.ooo-volt loop on the high-tension
winding of the testing transformer. The deflection
of the needle was read by a telescope and scale.
The wattmeter was calibrated by using the voltage
across one lamp in a series of four on 500 volts
direct current.
It may be said for this instrument
that after standing over two months in the power
house between tests the constant had changed less
than two-thirds of one per cent.
During the tests one terminal of the testing transformer was connected to the three leads from the
armature winding, and the other terminal to the

nators.
recently made of the energy
loss in the armature insulation of the 5.000-kilowatt
Westinghouse Electric and
built
the
alternators
by
Manufacturing Company for the Manhattan Railway
Company, should prove interesting in this connection.
These tests were made to check some of the
results obtained on a smaller scale, and to give some
of the conditions which exist when very high potential tests are made on large high-voltage appa-

The

wattmeter referred to earlier in this paper.
quadrants were connected across a variable,

Energy Loss in the Insulation of Large Alter-

^^

J

—

(20) It will be noted from these curves that the
rate of variation for this particular set of tests is
approximately in proportion to the frequency at the
lower temperatures, but follows a different law at
the higher temperatures.
(21) In some other tests, which were carefully
made, the loss varied approximately as the square
root of the frequency, but these results are not sufficiently well substantiated to announce as a law.

^
/

/^

some measurements made on the armature
insulation of two of the 5,000-kilowatt alternators
by the Westinghouse Electric and Manufacturing Company for the Manhattan Railway Company.
(b) Variation of Loss with Voltage, the Temperature Varying, Due to the Loss Itself. It has already
been shown that there is a rapid increase in the
energy loss in a body of insulating material due
also that the energy loss
to increase of temperature
varies approximately as the square of the voltage
wlien the temperature remains constant.
(17) It follows, therefore, that under the usual
conditions of high-potential stress the loss will increase more rapidly than the square of the voltage,
because the temperature increases at the same time.
(18) The rate of this increase will depend on the
facility with which the material can get rid of its
heat, and on the length of time the material is
subjected to each successive stress in carrying out
the test.
(19) It will also depend on the initial temperature
of the material and the temperature of the surroundlater in

built
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ENERGY LOSS IN INSULATING MATERIALS. CURVES
OF INCREASE IN LOSS DUE TO TEMPERATURE.

FIG. 2.

one portion, causing increased heating, this in
turn causing greater loss, etc., until the temperature
finally reaches a point at which charring and breakin

down

result.

These alternators are wound for a terminal electromotive force of 11,000 volts, the winding being
In the design of the inthree-phase, star-connected.
sulation, special attention was given to securing
great dielectric strength, low dielectric loss and permanency under all conditions of operation. Preliminary tests in the factory had shown a dielectric

(12) These curves show that the rate of increase of loss is greater at high than at low temperatures, therefore giving the reason for the greater
rise in temperature with a given stress when the
initial temperature is high than when it is low.

Other
(13)

That the

loss increases very rapidly, indeed,

A

Due

reasons

to Variation of Voltage.

from the foregoing, there are two
be considered under this head:
(a)
;

—

:

under alternating electrostatic strain is directly proportional to the square of the intensity of the electrostatic

strain."
The tests

made show

a fair agreement with
above noted, the increase in loss usually
being slightly greater than the square of the electro-

(16)
the law

motive force.

A

specific

example

to illustrate this case

is

given

above.
of insulating material under stress in
these t'ests was approximately 19,500 cubic inches,
this giving a maximum measured loss of 0.35 watts
per cubic inch at 25,000 volts. At a stress of 11,000
volts between the windings and the frame, the loss
measured was less than one kilowatt total for the
machine. The loss in the insulation during normal
operation of the machine will be much less than this,
as the maximum stress to ground when circuits
are statically balanced will be approximately 6,400
volts at the lead end of the winding, and o at
the neutral point. As the loss increases approximately as the square of the voltage, the total loss
due to normal operation will be only one-third of the
loss at a stress of 6,400 volts applied between the
windings and the frame. The total loss, therefore,
under normal conditions of operation and at the
normal temperature at which the machine will run
will be less than one-half kilowatt, which is entirely
negligible, both as regards its effect on the efficiency of the machine and on the rise in temperature.
On the other hand, it will be seen that the loss at a
stress of 25,000 voUs is a very measurable quantity,
and the form of the curve shows that this will increase very rapidly as the stress is increased above
stated

The amount

will be seen

conditions to
Variation of loss with voltage, the temperature remaining constant (b) variation of loss, with voltage, the temperature varying, due to the loss itself.
(a) Variation of Loss with Voltage, the Temperature Remaining Constant. If the loss in a diellectric is due to partial conduction, as has been stated
by Hess, it is to be expected that this loss will vary
as the square of the voltage applied.
This fact was
shown experimentally by Mr. Steinmetz in 1892, and
the law announced by him at that time as follows
"The energy consumed by the dielectric medium

frame and to ground. The measuring instruments
were connected in the grounded side as far as posThe temperature of the windings was taken
sible.
by means of a thermometer near the floor line of
the machine. Loss measurements were made at approximately 5,000, 10,000, 15,000, 20,000 and 25,000

The accompanying curves. Fig. 4, show the remeasurements. Curve A was taken
>n No. 6. The temon alternator No. 7, and B
perature of the windings on No. 7 at the time of
test was approximately 21° C. and on No. 6 appro.ximately 31° C. These temperatures are only
approximate, as there must necessarily be some difference in temperature in different parts of a machine
of this size, where the parts of the winding are so
widely separated from each other. Unfortunately,
it was not found feasible to make tests on one machine at different temperatures, and even if this had
been done, it would have been difficult to have made
accurate measurements of the temperature, for the

the charring temperature of the material.
(14) Losses as great as five watts per cubic inch
Jiave been measured in material before serious injury
considerably less loss
resulted, due to charring.
than this will, however,, char the material in time
unless special means are taken to dissipate the heat
generated.
(15) It follows from considerations of rise of temperature due to increased stress, and increase in
loss due to increase in temperature, that a long-continued test at high stress may seriously injure the
insulation of a piece of apparatus without this being
made apparent by the test. This has often been
spoken of as "straining the insulation" for want of
a better term, the idea being that this was in some
way analogous to the straining of a piece of metal
beyond its elastic limit. It is probable that this
"straining" is always due to charring.

As

— CURVES

sults of these

when temperature approaches

Variation of Loss

ENERGY LOSS IN INSULATING MATERIALS.
FROM TESTS OF LARGE ALTERNATORS.

volts.

have shown

tests

1

FIG. 4.

FIG. 3.

energy loss IN INSULATING MATERIALS.
GRAM OF CONNECTIONS IN TESTING LARGE

— DIA-

ALTERNATORS.
Strength of 80.000 to go.ooo volts for a short applications of electromotive force, and a very small rise
in temperature for a 30-minute test at .35,000 volts.
The tests to be described were made on two of
these alternators after they had been installed ready
I

for service.
The accompanying diagram, Fig. 3,
shows the connections of the various apparatus used.
The primary current for the testing transformer
was obtained from 350-volt {2S-cycle) mains, and
voltage regulation was by means of a large water
rheostat in series with the primary of the testing

this point.

these curves we may see:
variation in loss due to variation of
stress is slightly greater than the square of the stress
applied.
This increase in rate cannot be due to
temperature, as the total loss is not sufficient to cause

From
(22)

The
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appreciable heating, and meastirements made during
a 30-minute application of 25,000 volts did not show
any variation in the loss.
C23) The increased loss at the higher temperature was somewhat greater than was to be expected
from measurements made on small samples of material.
This may be due to an actual difference in
the loss of the two machines or to the fact that it
is nearly impossible to get any accurate measurement
of the average temperature of the insulation of a
machine of this size.
(24) The loss at 25,000 volts is not sufficient to
cause any injurious heating, even in a long-continued

this revives the rumor of an ultimate merger
of the local and iiiterurban companies entering Indianapolis.
Other members of the board of directors
are H. J. McGowan, John D. Thompson, James M.

To

my

co-workers. Mr. P. H. Thomas and Mr. Miles
Walker, for much data and many valuable suggestions in connection with the investigation of this
subject.
The former, particularly in connection with
the extensive calorimeter tests carried out by him
to

and the interpretation of

their results,

and the

latter

with various temperature and wattmeter measurements. I am also indebted to Mr.
H. G. Stott, superintendent of motive power of
in

connection

the Manhattan Railway Company, for the facilities
placed at my disposal for making the measurements
on the 5,000-kilowatt alternators in the above company's power house.

[The end.]

Indianapolis Interurban Terminal Quesfinishing touches have been made on the interurban franchises, and on the grant to the Indianapolis Traction and Terminal Company, which
are to be presented to the council of Indianapolis,
Ind.. for approval.
The eight interurban companies
and the Terminal company are to receive franchise
privileges for a period of 31 years. The franchise
provides that the interurban roads shall pay the city
one cent a round trip for every car that enters the
city during the life of their franchises and the Terminal company will pay four cents a car for the first
II years, six cents a car for the next 10 years, and
25 cents for the remainder of the franchise. There
is an exception in the Union Traction Company's
amended grant which requires it to pay one cent
for the first period of II years, nine cents for the
second, and 16 cents for the third, the remainder
being charged to the Terminal company.

The Indianapolis Traction and Terminal Company,
return for a 31 years' grant of the right to oc-

cupy certain downtown streets, agrees to construct a
central passenger station and not more than two
freight stations, to be used by all the interurban
lines.
There are to be two loops, the boundaries
of the outer being a mile square and the inner loop
surrounding the squares in the heart of the city.
The freight and passenger stations must be completed within 12 months.
The Board of Works reserves the right to "regulate" the hauling of freight
city, and the minimum rate
shall not be less than 80 per cent, of the present

and express through the

steam-road rates.
The passage of the ordinances approving these
franchises is expected without delay, and, if so,
ground will be broken for the buildings and construction on the loops be begun in a short time.
It is generally conceded that the Board of Works
and Mayor Bookwalter have made a good bargain
for the city in the settlement of the interurban and
terminal question. The companies are represented
by two progressive and broad-minded men, H. J.
McGowan and G. F. McCuIloch. who can foresee
the value of such a franchise in the constant growth
of
Indianapolis,
and the almost certain possibility of it becoming the greatest interurban center
in the country.
The contract carries with it an
agreement upon the part of Mr. McGowan to Iiuild
certain cross-town lines and to extend and improve
certain other lines of the local company.
This promise is verbal, but is none the less binding, and will
be carried out.

The terminal company mentioned above which
to

undertake the foregoing problem has

Forest Wireless Telegraph Company accomplished a
feat which, while new in the annals of wireless
telegraphy, is only significant of the possibilities before the "responder" or automatic receiver in combination with the telephone.
At the station at 17 State Street on the roof of
the Cheeseborough Building, this city, two messages
were received and read simultaneously by the two
operators listening in on two separate telephone
receivers, attached to one and the same responder,
and without any special attuning or syntoning device
in circuit.
One message was from the Staten Island
station, and was sent quite rapidly, 30 words a
minute, with a high-frequency spark (120 a second).
The other was from some foreign station, evidently
i\iaiconi installation.
The speed was about 10
words a minute, sent with a low-frequency interrupter.
Mr. Horton concentrated his attention upon
the Staten Island message, while Mr. Barnhart was
able to pick out, by their peculiar drumming sound,
the signals from the other station..
The result is no more remarkable than the fact
that two conversations can be carried on simultaneously over the same telephone wire, if the two
voices differ considerably in pitch and timbre.
But
the fact that without any tuning device this can
be accomplished with one and the same responder,
certainly demonstrates the advantage of the telephone receiver over any sounder or tape-recording
device and the greater immunity of such a system
from atmospheric and foreign disturbances.
So far as has been publislied, two simultaneous
messages constitute the record to-day for any tuned
or syntonized system in the present development,
and it is interesting to know that, with two styles
of interrupter and sending speed sufficiently diversified, the same can be accomplished by the human ear
listening in a telephone connected with an automatic
responder.
Last week also the De Forest operators established
a new record as to speed in wireless transmission.
commercial message (not of selected words) 48
words in length, was transmitted and successfully
read at the rate of 52 words a minute. This is far
and away the fastest speed yet attained by the wireless telegraph, being five times as rapid as is ordinarily attained by coherer systems.
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Marsh Young of the American Union Electric
Company announces that that company, in addition
to its purchase of the Union Railway, Power and
Electric Company, Morris Electric Company, the
Falcon Electric Manufacturing Company, Electric
Motor Specialty Company, Fountain Manufacturing
Company, the Federal Manufacturing and Specialty
Company and Refrigerator Machine Company, has
S.

added to its line of purchases the Metropolitan
Switchboard Company.
The American Union Electric Company has purchased all the capital stock of the Metropolitan
Switchboard Company from Charles L. Eidlitz, T. J.
Murphy and G. A. Annable, and intends to continue
operate

to

the

factory

of

the

company

at

West

Twenty-ninth Street as an auxiliary to its plant at
Ampere. N. J., and in the Twenty-ninth Street factory will handle all switchboard and special panelboard work under the supervision of T. J. Murphy,
former president of the Metropolitan Switchboard
Company. The purchase carries with it the ownership of the Murphy patents, which cover all forms
of installation of panel boards, as well as built-up
panel-board boxes and the divisible panel board.
There has been considerable controversy between
the Metropolitan Switchboard Company and the several manufacturers of panel boards, but the new managing company announces that it will probably turn
in these patents to the general benefit of the panelboard business, and will issue licenses to about a
dozen of the principal panel-board manufacturers,
its object being to strengthen the general situation
and to enable the legitimate panel-board manufacturers to receive a fair return on their investment.
The new additions to the factory of the American
Union Electric Company at Ampere, N. J., covernig
about 23,000 square feet of floor space, are about
completed, although plans are being prepared for
the still further addition of a new brick building
.300 by 50 feet, for a general machine shop, as well
as office building and warehouse.

is

filed articles

of incorporation. Its capital stock is $500,000. W.
F. Schoepf. president of the Cincinnati .Street Railway Company and a representative of the WidenerElkins-Morgan syndicate, has been made president,

It

is

rumored that next season

companies selling
connections

with

tickets out
an electric

will

see steamboat

of Chicago good for
line

between

Benton

Harbor and Dowagiac, Mich., and other points
the fruit

b'elt

of Michigan.

tyjie,
and is operated by two electric motors
which draw current from the 550-volt direct-current street-railway service.
The motors, which had
lift

Wireless-telegraph Messages
Read Simultaneously.

During the

of Accidents.

rather long delay in the repairing of the Van
Buren Stret bridge in Chicago, which was out
of order over two weeks, was occasioned bv a
rather unusual chapter of accidents.
The bridge,
\yhich spans the Chicago River, is of the rolling-

COMMUNICATION.
Two

Chapter

A

Jones and Clarence Winter.

test.

(25) The rate of increase of loss indicates that
at a point not far above 25,000 volts the loss would
be sufficient to cause heating and possible damage to
the insulation if the stress were applied for any
considerable length of time.
It is not possible to state in general terms the
safe limiting stress which can be applied in a time
lest to a piece of high-potential apparatus, but measurements of the loss and a knowledge of the materials used
will give the designer some idea for
any particular machine. Such tests are very rarely
necessary, and should not be required on ordinary
commercial apparatus. When a time test is required,
it
should be at a voltage much below the dielectric
strength of the insulation under testIn conclusion, the author wishes to state that while
the work done has been considerable, there is much
more to be done in this line, and it is hoped that
many of the points now more or less obscure and
uncertain may be cleared up in the near future.
There are yet many materials to be investigated, and
experimenters who have the time and patience will
find this a fertile field for their labors.
Finally. I wish to acknowledge my indebtedness

A

and

in

,

been operating the bridge for the

last three

—

years—

fact,
ever since its construction were finally
burnt out, probably from overloading.
Since the bridge crosses a navigable river, it
was of necessity allowed to remain open until repairs could be made
This, it was at first thought,
would take but little time. But it was soon discovered that the motors were built by the Westinghouse people some three or four years ago, and
that the company had since ceased to manufacture
this type
There was a further delay caused by a
mistake in asking the General Electric Company

in

for repairs, instead of the Westinghouse company.
Finally this blunder was straightened out, and the

needed armature coils were ordered by telegraphing
to Pittsburg.
But the parts were not in stock, for
the reason already mentioned, and had to be manufactured. This was done, and they were shipped

some 10 days or so

after the receipt of the order.

But as yet the old motors, which were removed
after the breakdown, have not been replaced.
The
bridge is working again, in fact, was put into
operation about two weeks after the breakdown,
motors having been borrowed from the Sanitary
District

of the

city

for

the purpose.

United States Navy to Protect Haytian
Cable.
Instructions have been issued by the United States
Navy Department to Commander McCrea of the
gunboat Machias to proceed with his boat to Hayti,
as a result of an appeal from the Haytian Telegraph
and Cable Company to protect the company's cable
from being cut by the revolutionists, who are attempting to overthrow the government of the island.
The orders were issued by the Navy Department because it was deemed internationally legitimate to protect the cable (between the island and New York)
since the belligerents were not a recognized party by
the powers. Although a state of warfare exists, yet
the old government still controls the island and the
revolutionists are looked upon by the outside world
as being more insurrectionists and peace disturbers
than as an organized body attempting to better their

government and

free themselves from an obnoxious
This is in accordance with the Monroe doctrine, which provides that the United States shall
have power to preserve peace and order so long as
it
does not interfere with the sovereign rights of
the southern countries in doing so.
The cable is of importance to the United States
government, aside from the fact that a great many
Arnerican capitalists' interests are at stake, because
it is partly used by the government in communicating with Porto Rico, and is often used to reach
.American war vessels in the West Indian waters.

yoke.

Prize for Wireless Transmission of

Power.
Reference has been made
trician

to

the

in the Western Elecof $3,000 offered by the St.
authorities for a successful at-

prize

Louis Exposition
tempt to transmit power
by energy proceeding
through space. The offer is made in connection
with the aeronautic competition at St. Louis in
1904; but this fact does not detract from its general scientific interest, for, of course, if an air-ship
motor can be driven by space-transmitted power,
any other motor can be so driven. If the problem
is
solved, the effect on the conditions of power
transmission will be tremendous.
The offer is contained in Section 3 of the Rules
and Regulations Governing the Aeronautic Competition of the St. Louis World's Fair, 1904.
Quoting the exact language of that section, it is as follows
"One prize of $3,000 is offered for a successful attempt to drive an air-ship motor by energy transmitted through space, either in the form
of electric radiation or in some other form of electric energy, to an actual amount of one-tenth (o.i)
:

of a horsepower at the point of reception and at a
distance of at least 1,000 feet. The test must be
made on the exposition grounds by experts satisfactory to the jury."

A somewhat surprising state of affairs in electric
wiring in the Union Stock Yards buildings of Chicago was reported to the Chicago Underwriters'
* s.sociation
recently by an insurance inspector who
has been stationed at the stock yards for the last
two months. The wiring was reported to be in
such bad shape that the inspector, whose location
at the yards was to have extended over a period' of
six months, will now remain there permanently.
Extensive repairs are to be made under the supervision of the inspector, but in some instances repairs
are an impossibility without demolishing the buildings.
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CORRESPONDENCE.
New York

Notes.

— As

was anticipated in
considerable progress has been made
toward the drawing up of a franchise agreeable to
It will
all parties in the Pennsylvania tunnel case.

New
my last

August

York,

g.

letter,

be remembered that a committee was appointed by
Board of Aldermen to confer with the rapid-

the

and

commissioners

transit

railroad

officials.

A

conference was held on the 6th instant, and discussion held as to the points of variance still
franchise.
The
existing and barring a possible
chief point of debate was over the labor question.
The committee insisted on the railroad agreeing
to the placing of a clause in the contract, to the
"prevailing rate of wages" would
construction work. The railroad
it was an impossibility for them
to sign any such an agreement, as the construction
work would be sub-let and contractors would
do as they pleased with the wage question. The
point of the argument is, recognition and employment of union men at union wages. It looks now
as though the company will not be asked to include the above clause in the contract owing to
the reason stated by its representatives. Should
the committee strike the clause from the contract, artd present the revised paper, with its recommendation, to the Board of Aldermen at its
meeting in the fall (September 4th) there will
be no doubt of its passing, which will mean the
immediate closing up of the deal.
Hoadley, with his partner, C. S. DrumJ. H.
mond, arrived from England during tlie week.
They are interested in the extra tunnel scheme

on

paid

be

Manhattan and Brooklyn. Mr. Drummond, who is an Englishman, is president of the
company organized to build the tunnel, and is
between

British Electrical Traction
Company, which proposes to run electric omnitermini
from
the
of the tunnel, which
and
buses to
will begin at Ann Street and Park Row, and end
Mr. Hoadley is
at the Brooklyn Borough Hall.
chiefly interested in the omnibus end of the proposed enterprise, and is looking to the construction of an omnibus on the English plan to suit
American ideas. It is said between $5,000,000 and
$6,000,000 in capital, partly English and partly
American, is back of the project. The foUownig
men are interested Earl Gray, Lord Kintore, Sir
also

director

a

the

of

:

and Washington Humes.
imminent on the Manhattan elevated

Charles Rivers Wilson

A

strike

railway

in

is

New York

unless

a

ranged between the company and

settlement
its

is

ar-

engine drivers.

being substituted for steam on the
the engine drivers are employed as
motormen. The men assert that they were to be
employed as motormen under the changed conditions, and were to work 10 hours a day receiving
Instead, it is
$3.50 as their wage for the same.
and 12 hours
said, they are compelled to work
a day and receive no compensation for the overnine-hour day is asked for and pay for
time.
overtime. Unless the company complies 500 men
is feared may go out.
it
It is stated that the Miller electric train signal
system (fully described in the Western Electrician
February 15) will be installed by the New York
Central and Hudson River Railroad Company in
the Park Avenue tunnel within a short time. This
system will be remembered as one employing electricity as an operative force and having as a main
feature the use of two incandescent lights in the
engine cab, one of which burns red on danger
and the other white on safety, both lights never
being off at the same time, unless the circuit is
broken and the system out of working order. The,
railroad company has been making elaborate tests
with the system during the last week, and says
that no fault can be found with the manner in
which it has worked. In order to give the system a more perfect test and to satisfy the least incredulous, Mr. Miller is having 10 engines equipped
Mr. Miller is a Chicago man
at his own expense.
and until recently was superintendent of telegraph
for the Alton railroad.
The installation of electric power on the New
York Central and Hudson River railroad, which was
spoken of in my last letter, will cost the company
This is for the installaat the outset $10,000,000.
tion of 100,000 horsepower.
Directors of the Manhattan Railway Company
say that the statement for the year ended June
30th shows over six per cent, earned on the stock.
The last lear has been most successful to the
Electricity
road, and

is

n

A

company.
The Brooklyn Rapid Transit Company shows a
decrease of $15,000 in the gross and net earnings
of the

company

compared

The

for

with the
Staten Island

month of June, 1902,
same month last year.
the

Electric

Railroad

as

Company

and the New York and Staten Island Electric (Company were sold at auction on the 6th inst.
The
property of the first-named was bought in for $250,000, and the other for $10,000.
The purchaser in
both cases was W. L. IBull, chairman of the reorganization
committee, formed to control both
properties.
The two concerns have been in the
of a receiver since March ist. They
now to be incorporated on September ].st as
Richmond Light and Railroad Company.
hairds

Rapid Transit Company. No definite information
can be obtained as to the veracity of the report.
The Minneol'a, Roslyn and Port Washington
Traction Company of Roslyn, N. Y., has been incorporated to operate a road on Long Island 10
miles long. The capital stock is $150,000. Among
the directors are Isaac H. Odell and Frederick H.
Parker of New York city.

are
tne

lO,

iyo2

Haven business men conferred with President Parmelee of the railway company on Friday, and they
reached an agreement. The company will recognize
the union, and thus practically concedes all the employes' demand.
Tlie company began running cars
for passengers at 8 p. ra. to-day.
A broken trolley wire came in contact with_the top
of an express wagon in Hyde Park, Mass., Wednesday night, and the current therefrom tore the top
from its fastenings, wrecked the front spring of the
wagon, and threw the wagon's contents into the
street.
The driver was thrown into the air, but he
escaped serious injury.
The New Britain (Conn.) Connnon Council has
directed the corporation counsel to apply for an injunction

against the

New

New Haven and

Y'ork,

Hartford Railroad Company, enjoining the operation
of electric cars by the third-rail system.

New England News.

all

stated that

officials

On the 8th instant, a blaze in the basement of
the Western Union Building stopped the entire
telegraph system in the city for half an hour.
Sixteen dynamos operating the lines are located in the
basement and these were put "out of business" by
the water used in extinguishing the fire.
It is rumored here that Jacob L. Greatsinger has
resigned his position as president of the Brooklyn

the

that

affect

y\iig;ist

The Methuen (Mass.) selectmen have granted a

—

Mass., August 8. The White Mountain
Paper Company has purchased a waterpower at
Bonny Eagle, Maine, and the electric railway between that town and Saco, Maine.
Stone & Webster of Boston, who control the
electric railways of Coluni'bus, Ga., have secured a
waterpower extending some eight miles along the
Chattahoochee River.
dam 47 feet high and a
power plant will be built, the latter with a maximum
capacity of 20,000 horsepower, which will furnish
electric power for railways, lights and mills.
The New London (Conn.) Street Railway ComPrespany has elected the following-named officers
ident and secretary, Walter Learned; treasurer, W.
A. Tucker of Boston; directors, W. A. Tucker,

Boston,

location in that town to the Lawrence and Methuen
Street Railway Company, whereby the latter can
connect with the Southern New Hampshire system
at Haverhill, Mass., and make a direct electricrailway line between Lawrence and Haverhill, Mass.
8.

A

:

Horace C. Learned, Billings P.
Learned, ex-Congressman Augustus Brandegee and
William Belcher.
The Maine and New Hampshire Railroad Company
has filed articles of association with the Maine secWalter

Learned,

of state.
It proposes to build an electric
railway between Hiram, Oxford County, Maine, and
Biddeford, York County, Maine, via Baldwin, Standish, Cornish, Limington and Dayton, with a branch
through Limerick, Waterboro, Newfield, Shapleigh
and Acton; another from Cornish to the slate line,
via Parsonfield, and another from Limington to
Standish,
and
Windham, via
Sebago
Lake
Gorham. The latter branch will connect with
n estbrook, Windham and Naples railway at
Windham. The line will be 90 miles long the
longest electric railway in Maine. The company has
a capital of $400,000 and the directors are George
B. James of Boston, A. Crosby Kennett of Conway,
N. H., E. E. Hastings and Henry Andrews of Fryeburg, Maine, and Leslie C. Cornish of Augusta,
Maine.
The Uxbridge and Blackstone Street Railway Company is building eight miles of electric railway between Millville and Whitinsville, Mass., which will
complete the direct electric line between Worcester,
Mass., and Providence, R. I. It is expected that the
line will be in operation by September ist.
The Greenfield Company has been organized at
Waterville, Maine, with a capital of $50,000, nothing
paid in, and proposes to manufacture street-railway
retary

—

supplies and appliances.
Cyrus W. Davis of WaterMaine, is president, and Ralph M. Gilmore
of Waterville, Maine, is treasurer.
The Norfolk and Bristol Street Railway Company
planning to build an electric railway between
is
Wrentham and Walpole, Mass. It has recently
opened a line between Foxboro and Wrentham.
The Stamford Street Railway Company's electric
railway to Sound Beach, Conn., and the Greenwich
ville,

Tramway Company's

electric railway to Mianus
Bridge, Conn., have been completed and contractors
are working on the line between Sound Beach and
Mianus. These are the. last links in the continuous
electric railway between New York and New Haven,

Conn.
Norwich,

Conn., has completed the preliminary
incident to the establishment of
municipal gas and electric plants. It proposes to
purchase the plant of the Norwich Gas and Electric
Company, which has voted to sell. The company
has filed a schedule of its assets and has fixed its
price for the plant at $797,329. The city considers
this exorbitant, and, at its request. Judge Gager
of the Superior Court decided to appoint a commission of three persons to determine the market
value of the property. The parties at interest are
to agree upon the members of the commission.
J. Dana Bickford, a New Hampshire inventor, has
bonded an estate at West Medford, Mass., where he
pi'oposes to establish a home for aged inventors who
are unable to support themselves. The home will
have a workshop in which the inmates can develop
legal

formalities

their ideas.

The Pettingell-Andrews Company,

dealer in elec-

supplies, has leased the

Faulkner Building at
the corner of Atlantic Avenue and Pearl Street,
Boston, for a long term of years. The building contains six floors and a basement, each floor having
over 10,000 square feet of space. The company will
use tjie upper floors for manufacturing.
Iccliicity has replaced steam as power in the two
largest shoe factories in Lynn, Mass.
The power
will
l)c
furnished by the Lynn Gas and Electric
".
Four electric motors will be used one
of 75 horsepower in the smaller building, and three
of 30 horsepower each in the larger building.
The strike on the Fair Haven and Westville railway system lias been settled. A committee of New
trical

I

—

Canadian Intelligence.

—

Ottawa, Ont., August 9. Some very large transformers have been put in operation at Chambly and
Montreal by Ahearn & Soper of Ottawa. These
transformers are 20 in number and have a total capacity of 750,000 lights. By the use of the transformers the current at Chambly is raised to a voltage of
25,000 and transmitted at that pressure to Montreal,
where it is again lowered to 2,000 volts. Ahearn &
Soper have also received the contract for the equipment of the new Levis County railway, which will
operate in Levis, opposite the city of Quebec, and
will connect the town of Levis with St. Romauld de
Etchemin Bienville and St. Joseph.
Messrs. Hare of Toronto have patented an electric
train signal, which has been thoroughly tested under
all sorts of conditions.
Engines are protected with
this device and warned by the ringing of a bell in
the cab upon the approach of any other train within
a distance of half a mile in front or behind the
engine, thus preventing all possibility of collisions.
The Ontario government has so modified the regulations governing the grant of additional water privileges at Niagara Falls, to the Ontario Power Company, that no further opposition is anticipated from
the Canadian Power Company, the original lessee
of the Falls power.
Both companies will proceed
now on a basis of 50,000 horsepower development
each, and it is understood that the bulk of the power
has already been arranged for. The Toronto-Niagara Power Company, which will bring the Canadian companies' power to the city of Toronto, expects to use about 20,000 horsepower in the city and
the immediate vicinity.
The Electric Tram Company of Halifax, N. S.,
has been paying its conductors and motormen 15
cents per hour.
On August ist a sliding scale went
innto effect, under which these men will hereafter
receive 14% cents per hour during the first year
of service, 15% cents the second, 16 cents in the
third, 16% cents in the fourth, and 17 cents in the

W.

fifth.

From the Buckeye

State.

—

Cleveland,
Ohio,
August 9. Attorney-general
Sheets has appealed the injunction suit against
the three-cent- fare roads in Cleveland (mentioned
in the Western Electrician last week) to the Suwill have a hearing there.
An
ordinance for the proposed routes was vetoed by
Mayor Johnson, in order to test the sincerity
of persons bringing suits on the complaint that
the proposed lines would damage their property.
Judge Caldwell, who granted the temporary injunction against the City (Council, was not present when

preme Court and

his

decision

was reversed.

The Cleveland

Electric Illuminating Company has
returned for taxation this year $818,197, instead of
$489,698, which was the amount returned last year.
The manager says that the company has spent alx)ut
$400,000 in additions and repairs, which makes the
difference in the returns.
In the case of the state against Chauncey A. Graham, charged with shooting at a Columbus, Buckeye
Lake and Newark Traction Company's lineman.
Police Judge Dick of Columbus held that if lineinen persist in trespassing upon private property,
the owner is justified in shooting them.
Graham
was dismissed by the court.
The net earnings of the Toledo, Bowling Green
and Southern Traction Company for the month of
July were $12,342.47, an increase of $4,847.81 over
the same month last year. This road is rapidly
becoming one of the best properties in the state and
its stock is rapidly increasing in value.
G. M. Hodges of Dayton, Ohio, has purchased
the property and franchises of the Merchants Traction Company of Anderson, Ind., for the Richmond
and Northwestern Traction Company, and it will
be used to form another link in the proposed system which is to connect Cincinnati and Chicago.
The road will extend from Anderson to Newcastle
and will parallel the Pennsylvania between Anderson and Richmond. It is to be completed by Janunrv ist.
It is rumored that there have been negotiations

August

i6,
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again for the merging: of the Cincinnati, Dayton
and Toledo Traction Company and the L'oledo,
Bowling Green and Southern Traction Company,
but they have not been confirmed. Such a move
would go far toward solving the problem of reaching the lake from Cincinnati by electric line.
The Cleveland and Sharon Traction Company of

injunction

order to reach Spencer Park. Boyd & Murdock bought the strip, paying $2,400 for it. In the
condemnation proceedings the appraisers valued it
at $1,200, and the company paid this to the court
and proceeded with the work of construction until
enjoined. As soon as the injunction was dissolved
200 men were put to work and the track was laid in

corporators.
Judge F. E. Dellenbaugh of Cleveland, representing
several capitalists, is projecting an electric line front
Cleveland to New Baltimore. It is intended that
the road shall run over a private right-of-way and
that the power house shall be situated at a point
where the road touches the Cuyahoga River.

two hours.

w

Luther Allen, I. C. McMillen and others
are -the incorporators. The proposed line is an extension of the Toledo and \\'estern Railway Company's lines, and will be 40 miles in length. In
Indiana it is intended that it shall reach .\ngola.
The portion between Faj-ette and Pioneer will probably be completed at once, the surveys having already been made.
The Cincinnati Traction Company made its tax
valuation $3,000 per mile, and the City Board of
Supervisors added $r,ooo per mile, which was accepted.
The company's total valuation in the city
in the county outside of
is $1,751,433.49. and that
The Cincinnati
the city is placed at $311,769.48.
Gas and Electric Company added about $500,000
year.
value
over
last
to its ta.x
The Electrical Supply and Construction Company
of ZanesviUe has been incorporated with a capital
stock of $10,000 by Gilbert Snyder. J. B. Rhodes.
A. T. Brennan. R. J. Moore and S. M. Winn.
The net earnings of the Cincinnati, Dayton and
Toledo Traction Company for the month of July
were $11,050, as compared with $11,585.47, in igoi.
However, the gross receipts showed a gain of over
This company has just taken over the Mi$8,000.
ami shurg and Germantown Traction Company and
the Hamilton and Lindemvald Electric Transit Company, w-hich will likely make some difference in the
Nearly $16,000 was denet' earnings for a time.
ducted from the earnings for taxes and interest
O. M. C.
also.
$10,000.

in

The

Indianapolis and Shelbyville line will
between the two cities this
accident at the power house caused some
The distance is 27 miles, and the fare will

—

has made a material increase in the valuation of
interurban electric-railway property. Last year the
value was placed at $7,746,452, this year at $9.65>-

an increase of $1,909,040. The Indianapolis,
Greenwood and Franklin Railroad Company is assessed at $9,000 a mile, the same as last year, the

492,

Indianapolis and Greenfield Rapid Transit Company
at $11,000 a mile, instead of $7,000, last year, and
the Union Traction Company at $13,000, against
$8,000 last year. Rolling stock and improvements
on right-of-way were likewise increased. The Indianapolis Street Railway Company's assessment is
increased $1,500 a mile, or $32,000 per mile for its

week.

An

delay.

The Ohio and Indiana Construction Company

of
Fort Wayne has been incorporated with $600,000 capThe purpose is to build and equip street
ital stock.
or electric railroads and power houses in Indiana
and Ohio. Henry C. Paul heads the board of di-

The Muncie and Portland Traction Comrectors.
pany has been incorporated with a canital of $100,000.
The company will build a line from Muncie to
Portland.

The Union Traction Company

is

behind

enterprise, and will operate the line when comThe Newcastle, Muncie and Alexandria
pleted.
Traction Company has incorporated to construct
Newcastle, Mount
electric lines in and betw'een
Summit. Springport. Oakville, Cowan, Muncie, Alexandria and Normal City. The capital is $10,000.

E. T. Ice

and

C.

C.

Hunt are among

the incorpo-

cents.

Boyd of Terre Haute has been named as refor the Lake Cities Electric Railway Company of Michigan City. Mr. Boyd succeeds I. I.
Spiro, removed on petition of the stockholders.
The Jasper, French Lick and Northwestern Traction Company was granted a franchise to build an
The road will do a
electric road into Mitchell.
freight and passenger business, but its main purpose
Dubois
County.
is to tap the coalfields of
The interest of the Goshen and Eastern Interurban
road has been revived, and it is announced that the
road will now be built without further delay. Ihe
A.

.A..

ceiver

road will connect Goshen with Toledo, through
Lagrange, Angola and other towns. The power
house is located at Angola. Waterpower will be
The electric machinery has l>een ordered from
used.
the General Electric Company.
The war is over at Charlottesville. The quarantine
against tlie Greenfield line is raised and the shotgun
guards dismissed.
The Fort Wayne Electric Light and Power Company has been incorporated with a capital of $500,000.
The company has applied for a new 40-year franchise, and offers to reduce the light bill for the city
$15 per lamp per year, and to pay the city $120,000
for the franchise, in 40 annual instalments, all special

taxes to be remitted.

Interstate Car Company of Indianapolis has
been incorporated to manufacture, repair, alter and
construct all kinds of street and interurban cars,
engines and machinery. John Groff heads the list

The

F.

of directors.

Northwestern Notations.
Minneapolis,

of this city has received a
contract to build an extension for the Indianapolis

M. Kirkpatrick

and Eastern Railway Company from Knightstown to
nublin. a distance of 18 miles. He is under bond
to

complete

work

Minn.,

for

its

—

August 9. The Interurban
Des Moines has completed

tracks into Altoona,

11

iniles.

Surveys are in progress for an electric railway
from Winona, Minn., to Rushford, about 50 miles.
Several routes are being surveyed.
The council of Anoka, Minn., has served notice
upon the Water Works and ElectriciLight Company
This is the result
to insulate all its wires properly.
of the recent death of a boy from coming in contact
with a live wire which was hanging close to the
ground.
J. W. Steed is an applicant for a competing franchise for electric lighting at Anoka, Minn.
The La Crosse and Eastern railway has been
granted a franchise into Viroqua, Wis. A rightof-way will be secured froin La Crosse to Viroqua
at once.

new electric-lighting plant is being installed
Brookings, S. D., and will soon be completed.
The Superior Suburban Railroad Company has
filed articles of incorporation from Superior, Wis.,
having a capitalization of $25,000. The company
proposes to build an electric line to the southern
boundary of She county and also other lines. The
ultimate plans of the company include a network
of lines covering the county.
Washington, Iowa, is taking bids for the construction of a municipal electric-light plant.
Benson, Minn., has voted for the purchase of
at

The power station will be
waterworks pumping station
and bofh will be operated from the one plant. A
number of changes and improvements to the light
the electric-light plant.
removed at once to the

system

The

rators.

C.

be 40

A

miles.

IC9',2

estab-

lish traffic service

Railway Company of

Information Trom Indiana.
The State Tax Board
Indianapolis. August II.

the

tion proceedings, holding that the company has the
power to exercise the right of eminent domain and
to condemn property.
The Northern Traction Company needed a strip of land 30 feet wide and 2,000

long

pany of Toledo has been incorporated to build a line
from Fayette. Fulton County, to the state line in
illiams County.
The capital stock is placed at

restraining

Northern Traction Company from constructing its
line on a strip of ground secured through condemna-

Cleveland has been incorporated with a capital stock
of $10,000, to construct and operate a line from
Cleveland to Sharon, Pa. This is the line which
has been mentioned by the Western Electrician
which will operate in connection with the Cleveland
and Eastern. T. C. Willard, C. W. Dille, C. G.
Mullen, C. W. Noble and J, C. Young are the in-

The Toledo. Fayette and Western Railway Com-

Boyd & Murdock

of
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it

by October

loth.

After this contract

let the officers of the Richmond Interurban
Company and the Dayton and Western Traction
Company of Ohio held a conference in this city

was

and entered into a contract whereby (he former is
to build east to the state line in Indiana and the
This will cornlatter west to the state line in Ohio.
plete the chain of electric lines between Indianapolis,
Daj-ton, Cincinnati, Piqua, Columbus and other Ohio
cities.

Judge Gamble of Logansport holds that a street
or interurban railway is an additional burden to the
land of the adjacent property owners, and that such
land owners must be compensated before a traction
company can occupy the highway. This decision
is regarded as very important, and an appeal has
been taken to the Supreme Court.
Special Judge Rabb, at Logansport. dissolved the

are

projected.
plant

electric-light

been sold by Barkee

&

at Rockford, Iowa, has
Harrtleib to Mr. Warfel of

On

making

a total capacity

R.

the Pacific Slope.

San Francisco, August

—

6.
It is reported in San
Francisco that representatives of a Philadelphia corporation have examined the valuable water supply
of the South Yuba Ditch Company, with a view to
purchasing the water ditch and the electric-power

systems owned by the latter company. If the sale
is made, it will be principally as a water proposition,
although the three valuable electric-power plants of
the Central California Electric Company will be
included. The properties in question afford one of
the best examples in the state of an economic and
profitable use of waterpower.
The water is first .sold
to miners, is used three times to produce electric
power, and is finally sold to farmers for irrigation
purposes in the lower valleys. Electric power is
transmitted to Sacramento and vicinity. The third
plant at Alta is now being completed.

The Cloverdale Electric Light and Power Company will take steps at once to build its electricpower plant on Sulphur Creek, near Cloverdale, Cal.
Contracts will soon be let for the dam, pipe line and
reservoir.

The

horsepower.

initial

Electric

installation will be about 400
will be transmitted to
other points.

power

Cloverdale, Asti and
The Standard Electric Distributing Company is
laying underground conduits in Mission Street and
the cross streets, San Francisco. The ducts are of
paper and asphalt pipe, four inches in diameter.
The old underground electric-power system purchased from the Pacific Power Company is being
rebuilt and extended.
The Standard Electric Company's transmission lines have been completed to
San Francisco, and when the distributing .system is
finished the city will be supplied from Electra, 145
miles distant.
The electric-light plant in the Yosemite Valley,
Cal., has been completed and will be turned over
to the Yosemite Valley commissioners on August
loth.
The hotel, cottages and roads in the valley
will be illuminated.
It is a waterpower plant and
was installed under the supervision of C. L. Gary
of San Francisco.
The United Railroads of San Francisco will construct a new sub-station at San Bruno, where two
500-horsepower rotary transformers will be installed.
These machines will be operated by the
three-phase current generated at the company's newpower station now in course of construction at
North Beach. This is expected to be in runnnig
order by next October. The rotary transformers
will supply a direct current at ebo volts for the
operation of the electric cars to San Mateo. This
line will be completed about the end of the year.
The sale of the Del Monte and Pacific Grove
railway, in Monterey County, Cal., to a company
composed of Los Angeles and eastern capitalists was
recently consummated.
The new company, of which
O. Z. Hubbell of Los Angeles, Cal., is the president
and J. M. Gardiner, vice-president, paid about $52,500 for the property. It also has an option on the
gas and electric-light plant at Monterey. The plans
of the new owners include the converting of the
present horse-car line into an electric road, and the
building
of
electric-light and
gas
works. The
money for these improvements, amounting to $180,000, will be partly supplied by a bond issue.
The
road is now 4% miles in length, but this will be increased to five miles by the extension of the Santa

Cruz and East Santa Cruz line to Capitola.
There has been a good deal of delay in commencing the new plants of the California Power Company
at Los Angeles, Cal.. but now that $3,000,000 of a
$10,000,000 bond issue has become available, construction will be pushed rapidly. This company is
a successor to the Southern California Power Company and is allied to the Redlands Electric Power
Company and the Edison Electric Company of Los

Angeles.

The

Fullerton, the large sailing vessel
recently
for the Pacific Oil and Transportation Company of San Francisco, has been equipped with an
electric-lighting plant.
This large oil carrier is one
of the first sailing vessels on the coast to be equipped
with electric lights. The plant consists of two General Electric slow-speed, direct-current generators,
driven by a gasoline engine.
built

The Vancouver Power Company, with headquarat Vancouver, B. C, has just let a contract
for the construction of a 13.000-foot tunnel through
the mountains separating Lakes Beautiful and Coters

Illinois.

E. S. Shepard is applicant for an electric-lightingplant franchise for Rhinelander, Wis.
J. H. Martin seeks a franchise at Green Bay,
Wis., and announces his intention of constructing
an electric car line from Kaukauna to Green Bay.
Employes of the street-railway company at Everett. Wash., were recently surprised by receiving
a voluntary raise in wages from the company.
The Winnipeg Electric Street Railway Company
will proceed to build a line to St. Boniface, having
been granted a franchise in that place.
Thomas Baker. Jr.. Alex Stern and E. A. Hughes
of Fargo, N. D., have applied to the council of
Aberdeen, S. D., for a franchise for a competing
electric-light

station by 1,000 horsepower,
of 4,000 horsepower.

plant.

The Minneapolis General Electric Company will
make extensive changes and improvements to its
Fifth Street station in Minneapolis. Two additional
stories will be built to the building and storage batteries will be added to increase the power of the

quitlani.
its

The company

preparations

for

soon as the tunnel

will at once proceed with
installing its power plant as

is

constructed.

W. W.
Company

A.

Gurley, counsel for the Union Traction
of Chicago, appeared before the Board
of Review recently to plead on behalf of the company against the increased assessment of its personal property. The assessment in 1901 was $10,634,500, and this year it has been raised to $15,550,000 notwithstanding the fact that the company's
.schedule was placed this year, and correctly so, says
Mr. Gurley, at $7,788,3.35. Mr. Gurley also entered
a protest against the increased assessment of the
Consolidated Traction
personal property of the
Company, This company's assessment was raised

from $1,602,923

to

$4,818,485.
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PERSONAL.
H. F. Porter of Cincinnati has succeeded A^ S.
Thompson as superintendent of the Paducah (Ky.)
Street

Railway Company.

Glasgow, Scotland, was granted
electrica United States patent on August 5th for an
current measuring instrument.

Lord 'Kelvin

of

A. Freese has been appointed superintendent
telegraph for the Chicago and Alton railroad
lines, with headquarters in Bloomington, 111.

W.

&

Co. of Chicago negotiated the sale of the
in payment $200,000 five
per cent, five-year bonds of the United Water and
Light Company, guaranteed by the Calumet Gas and
Electric Company.
The United Water and Light
Company is a concern organized to operate the plant,
while the Calumet Gas and Electric is a company
that has been acquiring light plants in the towns
to the south of Chicago.

Farwell

Harvey property, taking

of

William H. Tucker succeeds M. E. Satchwell as
(Fla.) Street
superintendent of the Jacksonville
Railroad Company. Mr. Tucker is also manager
of several other properties in Jacksonville.

George L. Lindsley, president of the Lindsley
Company, Chicago, wholesale producer of
cedar poles, is about to make an extensive trip
through Idaho, Oregon and Washington in the inMr. Lindsley will be absent
terests of his company.
about a month, during which time he will go thoroughly into the cedar-pole situation in the West.
Bros.

A. L. Havens, who for the last six years has been
city salesman for the Western Electric Company
in Chicago, has accepted the management of the
sales department of the Kilbourne & Clarke Company at Seattle Wash. Mr. Havens will also act
as representative of the Western Electric Company

and the Warren Electric Manufacturing Company.
Professor S.

W.

Stratton, director of the National

Bureau of Standards, Washington, D. C, is takmg
a trip through Europe for the purpose of studying
the scientific equipment of similar foreign institutions.
He will also investigate the present status
of the metric system in Europe so he can give the
committee of Congress the latest information in regard to its uses abroad.

A public celebration of John Fritz's eightieth
birthday and of the foundation of a memorial m
bis name will be iheld in New York city on October
The memorial will consist of a fund which
31st.
will provide for a medal to be awarded every year
"to the originators of the most useful scientific or industrial achievements, in perpetual honor of John
The comi ntz and to the glory of engineering."
petition will be open to the world.
President Clarence Buckingham of the Northwestern Elevated Railroad Company has turned
over to Chicago's special parks commission $1,500
to be used in fitting up the new playground at
Larrabee Street and North Avenue, given by the
company, and has promised $S0O more, if necessary.
Mr. Buckingham is considering a plan to create
another playground under and beneath the company's tracks. The site under contemplation is be-

tween Schiller Street and North Avenue.

-

Richard Emory has been appointed general manager of the Columbus, London and Springfield Railway Company and the Columbus, Grove City and
Southwestern Railway Company, in place of H. A.
Fisher, who resigned some time ago to give his
attention to the Columbus, Delaware and Marion
Railroad Company. Mr. Emory has had a great
of experience in the electric-railway business,
having been general manager of the Baltimore Traction Company, and connected with several other
deal

roads of equal importance.
publication of the press exhibition,
which was recently opened at Copenhagen, Denmark,
piints a letter from Thomas A. Edison in reply to
queries as to his opinions concerning motor, traction
and aerial navigation. Mr. Edison's letter reads
"1 believe that within 30 years nearly
as follows
railways will discard steam locomotives and
all
adopt electric motors, and that the electric automobile will displace the horses almost entirely. In
the present state of science there are no known
facts by which one could predict any commercial
future for aerial navigation."

The

official

:

As a result of an unfortunate quarrel over the
settlement of an account Walter A. Scott, president
of the Illinois Wire Company of Chicago, was killed
on Saturday morning. August c»th, by Walter L.
Stebbings, a well-known civil engineer and architect.

wound was

by a paper knife held
in the hand of Mr. Stebbings and was evidently
accidental.
The affair occurred in the Monadnock
Block in Mr. Scott's office. Since he has been taken
into
custody Mr. Stebbings has received many

The

fatal

inflicted

sympathy from fellow members of the
Western Society of Engineers and other engineering
friends.
Mr. Scott left a widow and one son.

'kens

of

ELECTRIC LIGHTING.
Sturgeon, Mo.,
a

is

anticipating the construction of

lighting plant.

Akron, Ohio, will advertise for bids for lighting
on September ist.

the city

.

L. M. Able proposes to construct a lighting and
power plant at St. Matthews, S. C.

Calumet Gas and Electric Company is to be changed to the Calumet Lighting Company. The company, which is said to he a personal
enterprise of Samuel Insull, president of the Chicago Edison Company, has acquired the Harvey
Water and Light Company, Harvey, 111. Granger

The name

of the

August

ELECTRIC RAILWAYS.

City Council of New Iberia, La., has granted
a franchise to J. A. Mcllhenny and F. F. Myles to
run an electric railway through that city.

The Franklin-Southwestern Traction Company has
been incorporated at Franklin, Ind., with a capital
stock of $10,000. T. P. Ellsworth is interested.
The final survey for the trolley line between South
McAlester and Hatleyville, I. T., has been approved
by the secretary of the interior, and work will commence

at

once.

The earnings of the Chicago and Milwaukee Electric Railway Company for the month of July show
an increase over the same month last year, in spite
The
of the wet weather met with around Chicago.
figures in 1901 and 1902 are as follows: Gross earnings, July, 1901, $23,459; 1902, $23,590; gain, $131;
operating expenses, July, igoi, $7,688; 1902, $7,586,
decrease, $102; net earnings, July 1901, $15,770; 1902,
This is considered very satisfac$16,004, gain, $234.
tory, as the July business is somewhat dependent
upon excursions and picnic parties, and these the
weather greatly interfered with.

reported that the

It is

Omaha

(Neb.) Street Rail-

way Company will shortly control all the railway
lines in Omaha, Neb., and Council Bluffs, Iowa. The
companv is said to have obtained control of the
Omaha and Council Bluffs Railway and Bridge Company, which owns all the street railways in Council
Bluffs, as well as the line connecting the two cities,
including the bridges over which the lines pass.
Besides the above, the Lake Manawa, East Omaha

and Omaha and Suburban, it is said, will soon come
under the one management. Important improvements, involving the expenditure of $1,000,000, are
in the future plans of the company.

SOCIETIES

AND SCHOOLS.

The Augustus Lowell

Electrical Engineering Building of the Massachusetts Institute of Technology at
Boston is rapidly approaching completion. The
contract for the new building was signed June 28th
and it is to be completed by September 15th. The
building is of temporary construction and covers
40,000 square feet. The chief room is an experimental
power house 42 by 324 feet in size. The building
has no basement, is one story high, and will
contain 47 rooms. The steel used in the building all
came from Germany, as it was impossible to obtain
country in time. The contractor directs
it in this
the building operations with the aid of field glasses,
telephones and a megaphone.

The local associations at Chicago of the National
Association of Stationary Engineers have made arrangements with the Dearborn Drug and Chemical
Works to use their offices and laboratories, situated
on the first floor of the Rialto Building, 145 Van
Buren Street, as headquarters for the delegates and
going through Chicago on their way to
the convention at Boston, on Saturday and Sunday,
August 30th and 31st. The offices will be open at
six o'clock Sunday morning and remain open until
Refreshments will be served. Arrangetrain time.
ments have been made to take care of the ladies,
and they will be taken to the depot in carriages.
Delegates and visitors are requested to take their
grips and baggage direct to these headquarters.
visitors

by Broadlway, Forty-second Street and
Seventh Avenue, and will at once begin the erection
thereon of a large, modern steel-construction buildThis is a very exing, primarily for its own use.
cellent location
one of the most prominent in

New York—and

—

the Times gives a pleasing demonstrength and enterprise by securing it.
The New York Times- is one of the very best of tne
It is one of the
daily newspapers of the country.
few that treat technical subjects with intelligence;
and in every other way, also, it has merited success.
stration of

its

ELECTRICAL SECURITIES.
The Commonwealth

Company

Electric

of Chicago

per cent, bonds to the amount of
The proceeds of the sale will be used in
$500,000.
connection with work on the $6,000,000 plant which
the company is building.
With the additional issue
of $500,000, the total outstanding amount of bonds
Recent sales of the issue have been at
is $3,996,000.
107%.

has just sold

five

According to the Record-Herald of Chicago,

a
largely interested in the electrical industry says;
"I think it probable that the reported deal involving
the Electric Storage Battery Company, the Stanley
Electric Manufacturing Company and the General
Electric Company, has been halted to await developments in the new battery which Edison has invented. Although it has been talked down in some
quarters, the trade, while waiting for practical results, believes it is a good thing.
Thomas A. Edison knows what he is talking about when it comes

man

electric batteries."

to

MISCELLANEOUS.
The

Conference of the British Empire,
on August nth at its final meeting for this year,
adopted a measure providing for the establishment
of the metric system of weights and measures
throughout the British colonies.
Colonial

International Towing and Power Company
j^e
has been incorporated at Newark, N. J. The company proposes to operate canalboats in the different
waterways of the country by means of electricity.
Edward T. Maguffen, Millard W. Baldwin and
.lenry H. Picking are the incorporators.
'

The strike of the journeymen electricians of Galveston, Texas, which was inaugurated one week
ago, has been declared off, the men having lost
the struggle. The primary cause of the refusal of
the contractors to recognize the union is said to
Jiave been the admission of inefficient men into the
union. The contractors will continue to 'recognize
the scale of wages and hours as before.
During a recent electric storm a storehouse at the
United States Arsenal in Frankford, Pa., was struck
by lightning, and 500,000 condemned cartridges exstreet
from the storehouse
ploded. Across the
Charles Leming's chemical works is situated, and
almost the entire discharge of bullets was received
by the chemical factory. The tiled roof was torn
away and nearly every pane of glass in the factory

was

shattered.

Notices have been sent by the Subway Commission of Baltimore, Md., to the United Electric
Light and Power Company and the Chesapeake
and Potomac Telephone Company, giving them
months to put all of their wires undersix
ground in the congested sections of the city. The
municipal authorities announce their determination
to compel the burying of all wires in the congested
district within the required time except the trolley
wires, which, for the time being, will be allowed to
remain overhead.

TRADE NEWS.
The Plumbing, Heating and
Elyria, Ohio,
of $10,000.

Electric

Company

luth, Minn.,
its plant.

There has been so great a demand for the Buffalo
Forge Company's improved ventilators that the catalogues describing them have been exhausted, and
the

company has been compelled

to get out a

new

edition.

The American Miniature and Decorative Lamp
Company of 436 Broome Street, New York, has
issued

an

illustrates

attractive

"miniature"

and describes

its

many

which
and varie-

catalogue
styles

miniature an'd decorative incandescent lamps.
The booklet is 2% by 3% inches in size and is substantially bound in black leather.

ties of

Tire seventh annual report of the Meteorological
Observatory of St. Ignatius College, Cleveland, has
This is the institution of which
recently been issued.
Rev. F. L. Odenbach, a well-known meteorologist,
Part I. is devoted to a description, with
is director.
illustrations, of his ceraunograph or lightning recorder. Part II. discusses the weather-map index
and catalogue prepared at the observatory, and the
last few pages describe an interesting observation
of the Hevelian halo around the sun, probably the
first glimipse of it in the twentieth century.

The New York Times has secured

the

triangle

of

has been incorporated with a capital

The Highland Canal and Power Company

PUBLICATIONS.

1902

bounded

Charles Henry of Anderson, Ind., has been granted
a franchise to run the Rushville and Indianapolis
Interurban line through Morristown, Ind.

The

i6,

invites

The Whitney

on

bids

Electrical

electric

of

Du-

machinery for

and Development Com-

pany, Chicago, is said to have been recently organized with a capital of $56,000,000.

The Climax Electric Storage Battery Company of
Portland, Maine, has been incorporated with a capWilliam Bowker and John Oldfield
ital of $500,000.
are the incorporators.
International Battery Company of Chicago
incorporated with a capital of $20,000.
incorporators are Ediward W. Sweig, Paul A.

The
has

The

been

Neuffner and Robert

J.

Slater.

of Jamestown, N. D., asks bids on the
1,500-light dynamo, an 80following machinery
horsepower engine, and the other necessary equipment for a ligliting plant of 3,500-light capacity.
sum of $4,000 will be expended.
J.

Canham

:

A

A

The Dielectric Manufacturing Company, St. Louis,
Mo., has been incorporated with a capital of $3,000.
Its purpose is to manufacture, buy and sell insulatFred Schwedtniann and J. J. Kessler,
ing materials.
Jr.,

A

are

among

large

the

incorporators.

two-story building at the plant of the

Aug;ust

1

6,
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National Carbon Companj', Cleveland, Ohio, collapsed recently, destroying property to the extent
of $100,000.
The accident occurred at a time when
no one was in the building, or many lives would
have been lost. The building contained heavy machinen', used in crushing and mixing.
C. H. Race, 20-24 Fairmont Avenue, Jersey City,
N. J., announces that he has purchased the business
of the Signaloid Chemical Works of that city, manufacturers of Signaloid, a frosting compound for
incandescent lamps, and other chemical specialties.
Hermon Greeder, chemist, founder and former owner
of the works, is on an extended western trip in the
interest of the firm.

The National
has

Light,

Heat and Power Company

been

incorporated at St. Louis, Mo., with a
stock of $1,500,000. The shareholders are
all prominent St.
Louis business men. The company was organized for the purpose of owning, controlling and exploiting all fundamental principles
of the application of oil as fuel in burners for
domestic use and under boilers for locomotives,
steamships and manufactories.
capital

The Treasury Department is inviting sealed proposals until August 29, 1902, for manufacturing and
placing in position in complete working order combination gas and electric-light fixtures in United
States public buildings in the following-named cities:
Oskaloosa, Iowa
Hot Springs, Ark.
St. Cloud,
Minn, and Joliet, 111. Prospective bidders will be
:

;

:

furnished with drawings, specitications and blank
forms of proposal upon application to the superintendent of the Treasury Department, Washington,
.).

IIS

Texas, until 2 o'clock p. m., September 17th New
Brunswick, N. J., until 2 o'clock p. m., September
nth.
;

The General Electric Company has chartered a
ship at New York which is to be used by the company for a large shipment going to Japan. The
cargo will be composed of 1,000 tons of electrical
machinery and appliances, including a complete line
of lamps, fan motors, trolleys, controllers, dynamos,
etc.
The factories at Schenectady and Lynn will
supply the cargo, the Lynn plant supplying 100
street-car motors wliich are to be in the shipment
and Schenectady the remainder.

The Lindsley Bros. Company of Chicago, one of
the largest producers of cedar poles, announces
that it has secured the services of J. Alexander Na\arre, who is known extensively among the producers and users of cedar poles, especially in the
Central states, through his 10 years' connection
with W. C. Sterling & Son. Mr. Navarre will be
assistant manager of the Lindsley company, and part
of his time will be spent on the road calling on
numerous

friends.
Mr. Navarre's headquarters
be at the main office of the company in Chicago. Although the Lindsley company is at present
doing a very large pole business, it is confidently
expected that with the acquisition of so well posted
and energetic a man as Mr. Navarre its business
will be greatly benefited.
The Lindsley company
lias offices and extensive yards in Portland, Ore., and
Spokane, Wash., and makes a specialty of the large
poles produced by those states.
his

will

:

;

which

is

Iowa.

The

being built from Ottumwa to Oskaloosa,
firm says it has ample facilities for taking care of this business, and that this contract,
though large, only cleans up a surplus of certain
sizes, so that its stocks continue unbroken, and it
is
ready for more business.

The Replogle Governor Works of Akron, Ohio,
expect to ship shortly, through the Pelton Waterwheel Company, New York, five sectroidal relay
governors and three duplex relay governors to
Spain. These were contracted for in the face of
Swiss and German competition. One of the Replogle Works' latest differential relay governors
has just been shipped to the Rochester (N. Y.) Gas
and Electric Company, and one of their relay returning governors has been sent to the Montreal
Cotton Company, Valleyfield, Que. Electrical relay
governors will shortly be shipped to the Shattuck
& Babcock division, American Writing Paper Company, DePere, and to Eben Stevens, Quinebaug,
Conn. The firm considers the business outlook very
good.

The A.

G.

Schoonmaker Company of 126 Liberty

New York

reports a very satisfactory
is the representative
of the
Eager Electric Company of Watertown,
N. Y., buildier of direct-current apparatus, and
among its recent installations of the Eager apparatus may be mentioned J. H. Lebkuecher, Newark,
N. J., six 150-kilowatt generators
the Analomink
Paper Company, Water Gap, Pa., one 30-kilowatt
generator;
the
Black River Traction Company,
Watertown, N. Y., three 200-horsepower railway
generators and one so-kilowatt booster set. The
Schoonmaker Company carries in stock a full line
"f Ward Leonard automatic starting boxes, and a
full line of smaller new motors in 220 volts and
500 volts. The shipment of rebuilt cars and motors
Street,
state of

city,

This company

trade.

;

BUSINESS.

C.

Sealed proposals will be received at the office of
the supervising architect at the Treasury Department,
\\ ashington, D. C, for the installation of conduit
and electric wiring systems for the United States
postoffices
at
Oakland,
Cal.,
Abilene,
Texas,
and New Brunswick, N. J. Plans and specifications
may be obtained at the supervising architect's office,
Washington, D. C, or at the offices of the superintendents of construction on the grounds. The bids
will be received and opened as follows
Oakland,
Cal.. until 2 o'clock p. m., September i8th
Abilene,

large contract for all the poles and ties to be used
in the construction of the extension of the Ottumwa
Traction and Light Company's electric railway,

The Westinghouse
Company reports the

Electric and Manufacturing
sales of Westinghouse integrating wattmeters for the month of June to have
been the largest in the history of the company. The
Westinghouse transformers have more
sales
of
than doubled in the last six months, and the transformer-building capacity of the company has been
largely increased to meet the demand for O. D. and

type-N transformers.
Francis Beidler

Loomis

Streets,

&

Co.,

West Twenty-second and

Chicago,

have

recently

closed

a

conducted from shops in Brooklyn. Recent shipments were a large vestibuled motor car for the
Moline, East Moline and Watertown Railway Company, and several open cars to the East Bangor,
Portland and Delaware River Street Railway ComIS

pany.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued {'United States Patent
Belt-tightener.
706,009.
Norman C. Bassett,
ton, Mass., assignor to the General Electric

pany, Schenectady, N. Y.

cember
An

5,

Bos-

Com-

Application filed De-

1900.

motor has an

electric

mounted on

idler pulley

shaft which keeps the belt tight by

means

its

of a spring.

Art of Controlling Electrical Switches Operated by Electromagnets. Frank Bourne, Mt.
Vernon, N. Y., assignor to the McElroy-Grunow
Electric Railway System, Bridgeport, Conn. Ap-

706.011.

plication filed

November

8,

IQOI.

The method

consists in controlling the movements of
part of the switch by two magnetic forces

the movable
which act upon magnetically independent magnetic
masses carried by the part and in such manner that when
the circuit is hrst closed they act conjointly and afterward oppose each other.

Electromagnetic Switch. Frank Bourne,
Mt. Vernon, N. Y., assignor to the McElroyGrunow Electric Railway System, Bridgeport,
Conn. Application filed November , 8, 1901.

706.012.

Offlce)

August

j,

iqo2,

the other circuit wire and contacts separating the ends of
the same, are a gravitating coin- slide, a lever suitably
pivoted and supporting the slide at one end, the countervailing weight at the opposite end of the lever, the
contacts connected to the lever and rotatable current indicating means interposed between the slide and the motor
and operated from the latter whereby when the slide is
depressed by the coin the contacts are thrown in and the
measuring means set in motion,

Means and Appliances for the Manufacture
of Covered Strips of Soft Metal for Electrical
or Other Purposes. Isaac W. Heysinger, Philadelphia, Pa. Application filed December 4, 1901.
The means consist of one or more braiding machines

706,053.

provided with a cup beneath adapted to hold a supply of
liquid cement, guides adapted to carry a continuous softmetal strip down through the cement, and thence up to
and through the braiding machine, feed rolls adapted to
pass the strip through the machine continuously, a twinneedle sewing machine adapted to receive two of the covered soft-metal strips from the braiding machine, and
suitable means for subsequently receiving the completed
fabric in separate strands.

Dynamo-electric Machine. James Burke,
706,017.
Berlin, Germany.
Application filed June 26,
1900.
The pole piece has a separable extension which is magnetized directly by the magnet winding of the machine.
Hoisting Mechanism.
Chicago, III. Application

Charles
filed

27,

Train-control
System. Frank E.
Case,
Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y.
Application
7, 1901.
of step-by-step controllers, provided with electrically controlled actuating devices, are combined with

two working conductors, switch arms automatically operated by the controllers to connect the actuating devices
with each conductor alternately, one or more master controllers, a helix in circuit with each conductor, and a
locking device for the master controller operated by the

Electric Regulator. Augustine R. Everest,
Lynn, Mass., assignor to the General Electric

is connected to a row of contacts,
one terminal coODected to a movable
contact co-operales with the row of contacts and the other
terminal to a switch-arm adapted to make electrical connection with either of two of the contacts of the row of

circuit having

contacts.

706,047.

Prepayment

Gowlland,

Electric

Peterborough,

Meter.
Canada.

George

L.

Application

NO. 700,085.

— LIGHriNG

may

Moskowitz,
Automatic
Switch.
Morris
Brooklyn, N. Y., assignor to James H. Young,
trustee. New York, N. Y.
Application filed September 28, 1901.

706.084.

Means

pole for automatically locking the pole in
position when the pole is thrown downward.

AND POWER SVSIKM.

Time-limit Circuit-breaker. Henry M. Ho706^055.
bart, Berlin, Germany, assignor to the Genwal
Electric Company, Schenectady, N. Y. Application filed January 5, 1901.
A circuit-breaker having a tripping coil normally connected to the circuit upon which the circuit-breaker operates, is combined with electro-reactive means for causing
the current in the tripping coil to vary slower than the
current in the circuit.

August

21, 1901.
Combined with the motor supported on a suitable frame
and having one circuit wire extending therethrough and

filed

it

are pro-

Norton,
A.
Trolley-pole
Catch. James
Wilkesbarre, Pa., assignor of one-half to Michael C. Malloy and James F. Munday, WilkesApplication filed November 19, 1901.
barre, Pa.
A pivoted vertically swinging trolley pole is combined
with means operated by tlie downward movement of the

helices.

and a

two clamping jaws and a clamp screw by which
be hxed in position.

it

706,092.

706,039.

October 9, 1900.
A regulating winding

1901.

28,

Combined with a series and shunt-wound electromagnet
are a pivoted switch-arm actuated by the electromagnet
and provided with guides for a weight and a weight fitted
to the guides and sliding thereon and having integral with

exciting the field coils of the generator.

January

filed

tember

vided for regulating the strength of the Held of the generator, and there are a circuit maker and breaker for the
connection from the generator for supplying the work circuit and battery, and automatic means for closing the
circuit maker when the desired electromotive force of the
generator is attained. (See cut.)

A number

Application

trustee,

tery with connections for supplying the work circuit, a
generator subject to variations in speed, and connections
therefrom for supplying the work circuit and for charging
the battery. A motor dynamo is connected to derive its
motor current from the generator and has connections for

1901.

706.020.

Company, Schenectady, N. Y.

Switch. Morris
Moskovvitz,
Automatic
Brooklyn, N. Y., assignor to James H. Yciing,
New York, N. Y. Application filed Sep-

706.083.

Electrical System for Lighting and Power.
Morris Moskowitz, Brooklyn, N. Y.. assignor
to James H. Young, trustee. New York, N. Y.
Application filed September 28, 1901.
The electrical system has a work circuit, a storage bat-

See issue of next week.

filed

generator, consisting of a friction pulley and brake operated by the armature shaft of the generator, a centrifugal
governor connected thereto, and a switch controlled by
the movement of the pulley.

706.085.

W. Carman,

June

Application

Combined with an electric generator and its armature,
are means for automatically reversing the polarity of the

As a means for actuating the switch when the direction
of rotation of a rotary part reverses, there is provided a
rotary mechanism and connections for positively, in contradistinction to frictionally, engaging and actuating the
switch in a direction corresponding to the direction of
rotation, and means for retracting the engaging part when
a predetermined speed of rotation is exceeded.

The switch has a fixed and a movable terminal, a movable part carrying the movable terminal provided with two
magnetizable parts, toeether with a magnet coil adapted to
magnetize both of the parts in such manner as to act conjointly to close the switch and ultimately to oppose each
other.

706.019.

Young, trustee, New York, N. Y.
August 27, 1901.

filed

706,082.

Automatic

kowitz,

706,099.

Electric Furnace.

England.
See page

Pole-reverser.

Morris

Mos-

depressed

Arthur Parker, Chorley,
filed

May

8,

1901.

103.

Potter,
William
B.
Electric
Railway.
Schenectady, N. Y,, assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

706,106.

November

18, 1896.
invention consists of a third-rail conductor the cou
which is interrupted at stations or other prede
termined points, sectional conductors at the points of
interruption, traffic rails divided electrically into sections

filed

The

Brooklyn, N. Y., assignor to James H.

Application

its

tinuity of

WESTERN ELECTRICIAN

ii6
at the points of interruption, and energizin« coils for
circuit
circuit-closing swit hes permanently included
between the traffic-rail sections and the yegative coneaercoils
are
that
the
such
is
arrangement
ductor. The
Rized by the main-line current after it has passed through
the propelling motor or motors.

dividing the batteries thereof, one or more signaling instrumei ts witlitu the circuit adapted to ground the circuit
autumatically and transmit -signais tlieri ovcr at both s dts
of such lirouud, and means for iLdicatu g an increase of
current thiough the first-mentioned ground connect-on.

m

Dynamo-electric Machine. Henry G. Reist,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

706,108.

tion

November

tiled

~

Howard

May

6,

Mass.

Application

are combined, one with a line
filament, the other with a coarser lilainent and means are
providtd for passing the current through the lamp with
the coarser hiament to brint that lamp alone to full glow.
Means are also p ovided for passing the current through
both lamps in series and so rtducing the amperage that
only the lamp witli the fine hiament will be brought to full
glow. (See cut.)

1902.

The method

of op- rating electric^lly driven cars in
direction is described
It consists in
leading a
power current along the line, diverting a portion of the
current to form a d visionary shunt controlltd by switches
for use in fixii.g the direction the cars shall take, going or
coming, leading two snppleniei tary curreLts a ong the line
independent of but parallelii>e the power currd t for momentarily tnernizint; oni; or the other of the double solenoids, providing a choneeable route for such d visionary,
and controlling by switches the gicunding of the shunt independently toward the ritjht or left.

Boston,

1902

February 7, 1901.
Tw) in':andescent tamps

Method of Operating Electric Railways.
Charles R. Campbell, New York, N. Y. Appli-

cation filed

Gilmore,

\G,

filed

706,219.

either

1900.

13,

August

An internal revolving Held altprnator is provided with
an exciter or regulating machine therefor having us armature synchronously rotatib.e with the revo ving-fie d member of the alternator. Collector rints bre counecttd to the
armature, and other collector rings are conntcted with
the revolving-field member. (See cut.)
Alfred
Motors.
Induction
for
Clutch
Schwartz, Munich, Germany, assignor to the
Helios Electricitaets-Aktiengesellschaft, CologneEhrenfeld, Germany. Original application filed
March 18, 1901. Divided and this application
filed October 28, 1901.
The clutch consists of a belt pulley mounted on a journal

706,117.

for engaeement w^th the
interior wall of the pulley to release the retaining means
whereby the jaws engage the extended cylindrical wall of
the pulley.

Electric Motor. Albert B. Holson, Chicago,
Application filed November 4, 1901.
One claim teads: In an electric motor, the combination

706,317.
111.

of a rotary arnidture, a drive shaft rotating thrrtwith, a
pinion on each end i f the shaft and a surroucidng driven
member provided with du^ilex parallel annular gears having their piuion-engagii g suifdces facing toward each
other and respe tive y engaued with the pinions in diametrically opposite relation, whereby the driving moment
of the motor is simultaneously imparttd to the driven ele-

Electric Train Connector.
Charles E. Felt
and Daniel A. Kimbark, Chicago, 111. Applica-

706.226.

tion filed

November

29,

ment

Composite Electric Circuit. Martin H.
Howell, Melrose, Mass., assignor to the New
England Telephone and Telegraph Company.
Application filed June 24, 1901.

fema e member, a male member insertibie transversely therein and means for locking

The device cons

the

and provided with clutch jaws

members

706,251.

W.
filed

sts of a

tjgether.

Mechanical Telegraph Transmitter. Joseph
McDonald, Larimore, N. D. Application
January 27, 1902.

For

series of disks are loosely mounted on a frsme and a
serits of coot a' t blocks of different w.dths are ananged in
the periphery of each disk and represeit a siogle letter or
character of the teiegraph code. Contact brushes arranged
in pairs are adapted to be^r upon the peripheries of the
disks, the brushes of each pair Deing insuUtid ffcm each
other and one being connect'^d to the line-wire and the
other to the battery, A serits of Itvers with keys therefor
are also provided.

Means

Indicating

for

Transmitting

Positions

this

and succeeding patent see page

Telephone

706.319.

Circuit.

Telephone
tion

filed

706.338.

Paul,

and Telegraph
June 19, 1901.

Trolley-wire Finder.
Minn. Application

108

Martin

Melrose, Mass., assignor to the

A

706,281.

throutjh b'^th pi'iioDS.

706.318.

1901.

H.

Howell,

New

England

Company.

Applica-

Louis C. Nolan,
filed

April

11,

St.

1902.

The wire

finder has diverging exter^ded forks adapted to
guide the wire to the groove of the trolley wheel when the
finder is actuated.

Movements and
Wilhelm A.

Electrically.

Thiermann, Hanover, Germany.

NO. 706,108.— DYNAMO-ELECTRIC MACHINE.

System of Electrical Distribution. Charles
706,123.
P. Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed June 30, 1900.
See page

104.

Controlling Apparatus for ElevaAugust Sundh, Yonkers, N. Y., assignor
tors.
to the Otis Elevator Company, East Orange,
N. J. Application filed January 31, 1902.
A motor and its supply line are combined with a conElectric

706,126.

trolling circuit of lowrr potential

energy from the supply

power

thin the line deriving

Original application filed November 12, 1901.
Divided and this
application filed April 4, igo2.
In the system are combined one apparatus ccnsisting of
a bipolar rotor without wind ngs and a stalor havii g a
primary winding, which is connected to a source c f electricity, and alsi a secotidaiy winditig, with tne or more
appaiatuses. consisting of a bipolar rotor without windings
and a st tor having 01 ly one winding, wh se sections are
respectively connected to the sections of the secoLdaiy
windine at the correspondin ; poi- ts

See page
706,286.
cuse,

its

The ho'der comprises a support, a laminated bow-spr ng
having opposite e'ids secured to the support and its central portion movable toward a' d aw^y fr m the support,
and a brush clamp secured to the central portion of the

of the contr.-lling circuit for

doing work without

varying that of the line.

Electric Furnace. Edward R. Taylor, Penn
Yan, N. Y. Application filed April 4, 1901. Renewed January 2, 1902.

plates thereof; cf a cell; a rest upon which the ce'l is
adapted to stand so that the mouth thereof will be under
thep'atesand in a line Iheiewith; an elevating lever one
end of which is secured to the rest; and means for operating the other end of the lever so that the cell may be
raised to contain the plates.

103.

Brush Holder. Frank T. Weidaw, SyraN. Y. Application filed February 10, 1902.

for Measuring Electric CurThomson, Glasgow, Scotland.
Application filed December 30, 1897.
The instrument combines a coil or solenoid, a plunger
reciprocatfug in the coil or solenoid, a beam carrying a

Instrument
706,361.
rents.
William

spring.

a segment and an
adjustable counterbalance
weight a ligament secured at one eud to the segment and
at the other end supporting the plunger, a rod attached to
the plunger, having a d sk, and a vessel for containing
flu'd in which the disk is immersed to control the move-

pointer,

706,128.

See page

103.

Means for Controlling
706,143.
James J. Wood, Fort Wayne,
filed

June

Electric Circuits.
Ind. Application

28, 1901.

In the electric distributing system are combined a dya main circuit conductor and branch lines normally
fed therefrom, an automatic circuit-breaker in the main
circuit at the central power station, a line switch in each
line, and means for operating the line switches from the

namo,

power
706,156.

station.

(See cut.)

Railway. Charles R. Campbell,
York, N. Y. Application filed December 28,

1900.

,

System and Apparatus for Transmitting
Carriers in Pneumatic Dispatch Tubes. Birney

706,291.

C. Batcheller, Philadelphia, Pa. Application filed
November 3, 1899.
The pneumatic transmission system described comprisfs
a series of stations, outgoing acd incoming transmission
tubes connecting the stations in pairs, air compress'rs
situated in separate stations of the series connected to
force air into the receiving ends of the tubes and draw
air from them at points adjacent to their delivery ends,
electric motors in the separate stations, connected to drive
the compressors, an ele trie generator common to the
system, aad circuit connections leading therefrom to the

,

,

sectional third-rail electric railway for sending elecopposite directions over the same track has a
feed wire carrying the working
third-rail condu tor, a
current, means for divei ting an auxiliary or shunt there*
from having changeable groundings thr. ugh mesne t ontacts, multiple switches and wiling adapted to form separate pathways for grounding the auxiliaiy currect _in
oppos te directions and supplementary wires carrying independent currents for actuating the switches.

September 30, 1901.
An apparatus for the extraction of metals from their
ores and slimes comprises a metallic dium. a copper lining
therein, means to nidintain the lining continually amalgamated, a trailing electrical contact for the drum, a plurality of conductive bdrs passing longitudinally through
the drum and insulated therefrom, and means to rotate the

filed

William

M. English and George A. Burns, San Fran-

drum.

cisco,

706,194.

Insulator.

Louis McCarthy, Boston, Mass.

May

filed
26, 1902.
The insulator comprises oppositely disposed recessed
metallic portions, au inteimediate portion of insulating
material, means for securing the insulatinu material to the
metallic portions, and a mass of molded insulating material filling the space between the proximate ends of the
metallic portions.

Application

706,211.
ton,

Trolley Wheel. Rudolph. H. Apelt, BosMass. Application filed March 30, 1901.

Renewed December

19, 1901.
The wheel has two flange piatos, slidable on the hub,
and an oil chamber formed by the two flange plates around
the hub and within the tread-ring.

706,218.

NO. 706,143.
706,308.

a

a normally closed metallic circuit
be signaled from with a signalground connection in the circuit

Telephone

Circuit.

Marcia

teries.

MEANS.
J.

Farnham,

Mass., administratrix of Isaiah H.
Farnham, deceased, assignor to the New England Telephone and Telegraph Company. Application filed July 2, 1901.
A number cf pairs of pap( r-insulated conductors are
mentioned the conductors of each pair being evenly and
equally twisted tog^ther throuthout their lentth, and each
twisted pair evenly and equally twisted with another
twisted pair, the two pairs that are twisttd together being
insulated fiom any other conductor,

Incandescent Electric Lamp.
more, Boston, Mass. Application

706.313.

Howard
filed

Gil-

April

7,

1900.

lamp are

wire comprising a piece of
wire (such as platinum or nickel) co Ud at one end arid
another piece of more fusible wire such as copper with its
end in that roil and held therein by a me'ted portion of
the more fusible metal (lowing into the coil and cooling
between the spires of tlie coil and the wire within the
In the

Signaling System and Apparatus
Robert G. Galium, Washington,
Application filed January 9, 1902.

receiving station,

— CIRCUIT-CONTROLLING

Wellesley,

Electric

connectmg the place

Composition for Use in Secondary BatCarl T. J. Oppermann, London, England.
Application filed January 11, 1902.
The lead oxide constituting the active material is com-

706,444.

Used Therein.

D. C.
The system combines

The parts of a curre t-meter in which a magnetic flux is
for giving movement to the indicating mechanism, comprise a revi.hible member, a magnet and a flux
plate Conner ted with the magnet and extending therefrcm
to a point adjacent to the revoluble member.

Apparatus for the Electrolytical Treatment
of Ores or Slimes. Frank T. Mumford, Kalgoorlie.
Western Australia, Australia. Application

'for

Cal. 'Application filed October 28, 1901.
The mouthpiece consists of an outer ai-d inner shell
having an int rvening unfilled arid unobstructed space,
openings from the space throush the inner shell, and
means for discharging an antiseptic or sterilizing substance
through the openiugs so that it may freely circulate
throughout the space.

Current Meter. George L. Gowlland, Peterborough, Canada. Application filed March 22,

706,436.

arecombintda

Antiseptic Telephone Mouthpiece.

Renewed Jan-

706,406.

'

generator, a main circuit
controlling the magnetization of the generator, a work-circuit and electromagnetic
means for controlling the work circuit, the last means
being adapted under predeteiuiined cond tions to act
magnetically upon the first means to cause them to vary
the magnetization of the generator.

706,169.

Robert G.

employed

New

In the system

System.

igo2.

System of Electrical Distribution for Car706,165.
Creveling.
L.
lighting Purposes. John
York, N. Y. Application filed December 7, 1900.
and electromagnetic means

Telegraph

is combined w th
a fire-alarm box included in the circuit, successively acting signal-transmitting instiuments operated by clocktrains, a controlling electromagnet a close,d local elei trie
circuit, an open local electric circuit, and a thermostat
adapted to open the closed circuit through the electromagnet and release the clock-trains when the temperature reaches a predetermined decree of heat aod close the
open circuit through the fire-alarm box when the temperature reaches a predetermined higher degree of heat.

August

28, 1901.
The system comprises prtssure-controlling devices s'tuated throushout the train, and means whfreby the startii g
im ulse is consequent upon the coinc dent condition of all
of the pressure devices.

Fire-alarm

Application filed October 5, 1899.
uary II, igo2.
A normally Closed main electric circuit

Starting Mechanism for Trains. John B.
Blood, Newburyport, Mass. Application filed

mam

of the plunger.

Galium, Washington, D. C, assignor to the Galium Fire Signal Company, Washington, D. C.

706,295.

A

tric cars in

ment
706,384.

motors.

Electric

New

INCANDESCENT LAMP.

Battery. William L. Panikoff, New Haven,
Conn. Application filed March 18, 1902.
One claim reads; In a bbttery the combination with the

Glass

Electric

— COMPOUND

706,340.

Furnace. August Voelker,
Cologne, Germany, assignor to Company ITndustrie Verrieres et ses Derives, Brussels, Belgium. Application filed April 25, 1901.

706,283.

and means for varying the

line,

NO. 706,314.

a leading-in

coil.

to

706.3

14.

Compound

Incandescent

Electric

Lamp.

bined with bitumen iu solution so as
material hdrder and more coherent.

to

render the active

Fluid-pressure Electric Switch-controlling
Apparatus. August Sundh, Yonkers, N. Y.. assignor to the Electrite Company, New York,
N. Y. Application filed December 16, 1901.

706,478.

A snap-swit h is des:ribed which combines stationary
and movable contacts, a lever carrying the movable conand a fluid-pressure-operated lever whereon the
contact-carrying lever is pivoted, and having opposing
tacts,

springs for actuating
posite directions,

the contaiit-carrying lever in

Wireless

Harry

706,500.

Telegraphy.

op-

Shoemaker,

Philadelphia, Pa., assignor to Marie V. Gehring
and the Consolidated Wireless Telegraph and
Telephone Company, Philadelphia, Pa. Original
Divided and
application filed October 25, 1901.
this application filed May 10, 1902.

A receiver is described wliich comprises a plurality of
plates in inductive relation, means for permanently charging thfl plites and a local circu't controlled by the plates.
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CHICAGO, AUGUST
Mine Equipment

Electrical

of the C.
C. Shaft at Virginia City, Nev.
Bv Leon M. H,\ll,

&

Current
J4.C00

means of steam-generated power, wood being nsed
as the fuel. This was very costly on acconnt of
recently,

done

The

milling was, until quite
some 15 miles from

.\t

Truckee River Power Station.
FiR.
Electrically Driven Fan at 2,150-foot Level.

The telephone

two miles

east of Floriston.

just below the Floriston

The

river

is

dammed

Pulp and Paper Mill, and

the water is conveyed about 600 feet through a
canal, and then 8,600 feet through a wooden flume
.six
feet eight inches high and 10 feet wide, to a
point directly alx)vc the generating station. It is then

conducted through two wooden stave pipes. 160
feet long and six feet in diameter, to the wheels,
upon which there is a head of 84% feet. There are

two pairs of 27-inch horizontal McCormick turbines,
direct-connected to Westinghouse. three-phase, 60cyclc generators of the revolving-armature type.
These genc-rators are separately excited by two 22%kilowatt. direct-current machines.
The wheels will
each develop 1.400 horsepower at 400 revolutions per
minute, with the above head of water. They are
regulated by two type-B Lombard governors. A
view of this station

is

shonvn in Fig.

i.

circuit

is

carried

on

tlie

insulators.

the sub-station at Virginia City the potential

3

two Manhattan arc lamps and 50 incandescent lamps, the remainder of the electrical apparatus on the surface consisting of the necessary
lightning arresters, fuse blocks, cut-outs and switches.
supplied by

is

The motor apparatus underground consists of the
following:
15-horsepower induction motor, operating at 440 volts and driving a fan on the 250-

A

Minios Shaft and Buildings, and Electric Sub-station.

ELECTRICA L MINE EQUIPMENT OF THE

County, and a dozen or more of the properties have
been equipped with electrical machinery, .\mong
these is the C. & C. shaft of the Consolidated California a'nd Virginia Mining Company, which has a
world-wide reputation as a bullion producer.
The power plant on the Truckee River is about

rocl;-breaker at the ore bin. The transformer equipment consists of three is-kilowatt, indoor-type transformers, stepping down from 2,200 volts to
440
volts, and one five-kilowatt lighting transformer,
transforming from 2,200 volts to no volts. These
transformers are shown in Fig. 2. Illumination is

lowered to 2,300 volts by means of six 45o-ki!owatt,
Westinghouse, oil-insulated transformers, and at this
potential current is distributed to the various mining
companies. The distribution circuits are composed
of weatherproof wire, and are designed for four per
cent, drop under full ]o:td.
Tiie generating station

out at Floriston. Cal, on the Truckee River. Power
is now transmitted 35 iniles to the mines in Storey

I.

compressor, and other motors consist of a 30horsepower, 440-volt motor, operating circular saws,
a 15-horsepower motor, driving tools in the
machine
shop, and a lo-horsepower motor, operating a Blake
air

line is

same poles by oak brackets with pony

power for deep mining operations on
the Comstock Lode was taken up. and sinice then
extensive hydraulic developments have been carried

4.

The

sulators.

at a distance of

of supplying

Fig.

generated at 500 volts and is raised to
by means of six 300-kilowatt oil-in-

composed of square redwood poles
30 feet in length, with pine cross-arms and locust
pins, upon which are mounted 7%-inch Locke inCity.

the mine, at a point on the Carson River where cheap
waterpower could be obtained. About two years ago
the question of electrical transmission for the purpose

Fig.

No. 8

sulated transformers.- at which potential it is transmitted 33 miles over a double circuit of No. 4 harddrawn copper wire, to the sub-station at Virginia

\\'hen the mining properties on the Conistock Lode
were first de\-elopcd operations were cairried on by

the scarcity of wood.

is

volts

23, 1902.

C.

&

C.

is

highest grade and the introduction of some features
which are rather unique in character. In the C. &
C. shaft at Virginia City every precaution has been

taken to secure thorough reliability and the highest
efficiency.

The

machinery

in operation on the sur200-horsepower, 2,200-volt, threephase induction motor, geared to a balanced electric
hoist.
This machine is shown in Fig. 5 and will be
described later. A lOO-horsepower, 2,200-volt induction motor is belted to a 16% by 30-inch, single-stage

face

electrical

ctmiprises

a

2.

Fig.

5.

Transformer Equipment in Surface Station.
200-horsepower Motor Driving Electric Hoist.

SHAFT AT VIRGINIA CITY, NEV.

constructed of brick, with a galvanizcdiron roof, and the suh-station at Virginia City is
entirely covered with corrugated galvanized iron.
Fig. 3 gives a general view of the shaft and buildings
of the Consolidated California and Virginia Mining
Company and shows the sub-station at the left.
The plant has been in continuous operation since
October 20. igoo. The Truckee River General Electric Company sells power to the various mining ccmpanics at $7 a horsepower a month, the amount used
being based on a maximum-peak load of two minutes'
duration.
This, with other conditions, has made advisable the installation of machinery of the very
at Floriston

Fig.

foot level
two lo-horsepower motors, driving fans
on the 1,950-foot and 2,iso-foot levels (the latter
three 225-horsepower motors,
showing in Fig. 4)
operating at 2.200 volts, and geared to three duplex
double-acting Riedler pumps located on the 2,150:

;

On the I,7SO-foot level are three 10transformers, transforming from 2.200 to
440 volts, and a three-kilowatt lighting transformer,
transforming from 2,200 volts to 1 10 volts. On the
1.950-foot level are installed three 15-kilowatt transformers, transfonning to 440 volts; two 15-kilowatt
lighting transformers, transforming from 2,200 volts
to
no volts; three lo-kilowatt transformers,
five-kilotransforming
to
volts,
and
a
440
watt lighting transformer, transforming to no volts.
These transformers supply the motor and lighting
circuits within the mine.
All the motors and transformers are of the Westinghouse type.
There are 250 i6-candlepower incandiescent lamps
foot

level.

kilowatt

A

No.
scattered through the workings underground.
B. & S., three-conductor, lead-covered cable ar-

6

mored with
the

wire extends from the surface to
and a No. o, three-conductor
The
to the pumps op the same level.
iron

2,150-foot

cable

nms

level,
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weight of the No. 6 cable is six tons and of the No.
o cable 10 tons. The cables were lowered down the
shaft by means of the hoisting rope and then securely clamped to the wall plates. At each station
a water-tight junction box is used, and the lead
covering sweated into a tight-fitting sleeve located

brought into the works over two
separate circuits, each of which is provided with a
single-pole switch at the entrance of the building, and
also a Westinghouse integrating wattmeter with its
transformer. The pump circuit is further equipped
witli an ammeter, a frequency-indicator, a poweris

Carman Automatic

means of an oil-break

switch.
Tlie hoist is equipped
with heavy post brakes, hydraulically operated, and
tlie machine is handled with
remarkable ease. In
tests that have been made these hoists show a net
efficiency of about 75 per cent., counting all electrical

and

frictional losses.

The pumping

in the side of the box.

The power

August

plant consists of three duplex,
double-acting 6 I1-16 by 24-inch Riedler pumping
engines, located on the 2, 150- foot level, as shown in
plan and ele\ation in Fig. 6. These pumps take
their water supply from a tank on the east side of
the shaft, just below the 2,150-foot station. Each
pump is separately driven by a 220-horsepower, 2,200-

volt induction motor,

and has a capacity,

at

no

Curtain Hoist.

revo-

FIG.

motors run

ELECTRICAL MINE EQUIPMENT OF THE C. &
SHAFT AT VIRGINIA CITY, NEV. PUMPING STATION ON THE 2,150-FOOT LEVEL.

6.

—

and a static ground-detector.
break switches are used on the cable circuits
upon all of the 2,200-volt motors. The smaller
tors, both on the surface and underground,
equipped with auto-starters, quick-break switches
factor indicator

located

in

warm

C.

Oil-

.md

moare

and

Some

of these machines are
places and operate under severe

slate-base fuse blocks.
conditions.

The

entire installation is wnred with lead-covered

mounted
on glass insulators or porcelain knobs. The greatest care was used in installing the wiring, with the
result that it is safe and gives absolutely no trouble.
Candles have been entirely discarded, incandescent
circuits having been carried directly to the working
faces and into the stopes.
The current is taken into
the mine at a potential of 2,200 volts, through the
cables above mentioned, and the potential is lowered
in the mine by transformers, which are located as
near as possible to the points of consumption.
The compressed-air plant on the surface, supplying

number of underground hoists
and for the hydraulic pump, consists of a i6Mi by 30inch Rand & Waring, single-stage air compressor,
driven at 73 revolutions per minute by a loo-horsepower motor. The motor speed is 580 revolutions
per minute, which is reduced by a countershaft with
wooden-rim pulleys and rubber belting. No autoair for drilling, for a

is used at the present time, as the
compressor is working to its full capacity, and the
motor is developing g6 horsepower.

matic regulator

electric hoist

is

from usual
and embodies

commonly known

as the balanced, continuous
This was adopted in order to
reduce the cost of operation, and also the size of
the motor to the lowest, size compatible with the duty
required viz., to hoist 500 tons daily from the 2,500foot level by means of double-deck cages carrying
is

or tail-rope system.

—

pounds of rock. The hoist consists, essentially,
main driving drum and an idler, around which
is
wrapped a i^/^-inch plow-steel wire rope. The
rope passes down one compartment, around a movaOne cage is inble tail sheave and up the other.
serted between the ends of the rope and the other
fastened to it by means of heavy iron clamps. The
main driving d'rum is geared to a 200-horsepower,

3,600

of a

lype-F, variable-speed, Westinghouse, three-phase in-

duction motor

wired with lead-covered cable and the station is
with incandescent lamps. A lo-ton hand
crane travels the entire length of the station, so
that the labor of handling and installing machinery
has been reduced to a minimum.
This plant is undoubtedly one of the best and most
complete mining installations in the world, and its
operation has been entirely satisfactory, both in regard to economy and reliability. Up to the time
when electrically transmitted power was adopted, the
cost of motive power was never
less than $20 per horsepower pe:
month, while under existing con
For[
ditions it is reduced to $7:
example, the cost of operating the
lOO-horsepower air compressor
usually averaged about $1,800 per
month, while to-day it is only $672.

The

entire plant

was

FIG.

I.

CARMAN AUTOMATIC CURTAIN HOIST.
TIVE VIEW OF SYSTEM.

— PERSPEC-

rope (6) is provided with a weight (10). which
tends to keep the rope taut, irrespective of the action
of the curtain rollers.
The two flights on the drum
are of different diameters, to correspond to the different ranges of travel of the curtains.
The drum is connected to the motor (21), through
a magnetic clutch and worm gear, as shown in Fig.
2.
By means of the switch (47) the motor is
operated in one direction or the other, depending
upon whether the curtains are in their raised or
lowered position.
limit stop is arranged to break
the circuit through the motor armature and the
magnetic clutch and' change the connections when
the curtains are in their extreme position. The
clutch is immediately thrown out of action, holding
the curtains in their position, while the armature
comes to rest after overcoming its momentum.
The curtains are restored to their original position
by reversing the switch (47), which actuates the
clutch and revolves the motor in the reverse direction until the circuit is again broken and the connection changed by the limit stop.
The invention of Professor Carman is covered by
(No. 706,019) issued on
a United States patent
August 5th. It has been installed by him and is
now in use in several high-school lecture rooms in

A

installed ac-

cording to the plans and specifications of the writer and under the
able
direction
of Superintendent
Joseph R. Ryan. It has proved an
unqualified success from the very
beginnin.g.

a decided departure

practice in deep-mine hoisting plants,

what

feet,

at a

lighted

cables or with rubber-covered copper wire,

The

or to the Sutro tunnel level. The
speed of 495 revolutions per minute,
the necessary reduction being obtained by the use
of cut gearing with stepped teeth.
The total capacity
is 4,500 gallons per minute, and it is intended to take
the water from the hydraulic elevator as long as
it is used as a sinking pump.
The pumps are located in a station 30 feet north
of the shaft. This station is cut from the solid
rock, and is 18 by 17 feet eight inches in section and
no feet long. It is timbered with 14 by r4-inich
pine timbers Wiith three-inch planking. A drift, five
by 10 feet six inches in section, connects it with the
shaft, and ventilation is obtained by means of a
small electrically driven blower. The motors are all
height of 450

1902

Charles W. Carman of Chicago, formerly professor
of physics at Lewis Institute, has devised a very
useful automatic, electrical device
by means of
which the opaque shades of a lecture room or laboratory may be quickly closed or opened. The apparatus is perfectly automatic, all that is required
of the operator being simply to turn the switch.
As soon as the shades are closed or opened the
mechanism is automatically cut out. The device, at
the same time, operates the screen for projection.
Fig. I is a perspective view of a curtain-hoisting
system that is constructed in accordance with Professor Carman's invention.
The curtain (i) is connected to a drum by the rope (5) and the shades
(n),
(3) (3) are each provided with a cord
which is secured to a rope (6), extending around
the room beneath all the windows and wound about
another flight of the same drum. The end of the

lutions per minute, of 1,500 gallons per minute to the

Li...

23,

(Fig. 5),

which operates

at a

maxi-

mum

speed of 580 revolutions per minute, moving the
cages through the shaft at 1,250 feet per minute. The
speed of the motor is readily controlled by means
of variable resistances inserted in the secondary

winding, but external to the motor itself. The variation of the resistance is accomplished l^y the use of
a special controller, resembling an ordinary streetcar controller; the primary circuit

is

controlled by

Cables Cut at Barcelona
and Port au Prince.
The United States minister at
Caracas, in Venezuela, gives the
information that the revolutionists
have cut the cable between Barcelona and Caracas. He says that
FIG. 2.
CARMAN AUTOMATIC CURTAIN HOIST.— MOTOR AND HOISTING GEAR.
cable connection stopped immediately after the receipt of a message at Caracas that
this city and vicinity.
Its operation is very satisfactory, especially as the curtain can be lowered
the revolutionists were entering Barcelona (August
or
raised
in
less
than
half
a minute, and after throwInformation from Port au Prince, Haiti, brings
14).
ing the switch the operator can immediately give
news of the cutting of the cable between that point
his attention to other work.
and Gonaives, Haiti. Port au Prince is situated on
the west coast of the island to the south, and Gonaives is also on the west coast, on the bay of GonaThe large 47-foot electric cars on the Wentworth
ives, but toward the northwest corner of the island.
Avenue line in Chicago have cross-seats with center
aisle and very large windows.
The main cable, by means of which this information
They are used both
summer and winter, but, although in other ways
came, remains intact and will in all probability not
suitable for summer use, they afford smokers no
be tampered with. This last-mentioned cable is the
place to enjoy the weed, except on the front platone the Machias was sent to protect, mention of
form. Many of the male passengers are now signing
which was made in the last issue of the Western
a petition asking the company to permit smoking
Electrician.
on the three rear seats. Copies of the petition are
found in the stores of druggists and' cigar dealers
Sandwich, III, has bonded itself in the sum of
along the line, who say the rule of the company
3.000 to improve and remodel its lighting plant.
has seriously injured their business.

August

23,
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American Street Railway Association.
of the space available for exhibit
purposes at the coining convention of the American
The
Street Railway Association has been engaged.
convention is to be held in Detroit, Mich., on October
8th, Qih and loth, and the exhibits will be displayed
in the Light Guard Annory, a commodious hall, conveniently situated at the corner of Lamed and Brush
Streets, five blocks from the City Hall.
The accompanying ground-tloor and gallery plans of the build^
ing show the official arrangement of the floor space.
The assignment of space is in charge of the chainnan
of the exhibit conmiittee, John H. Fry, assistant general passenger agent Detroit United Railway ComPractically

panj-,

all

Knell Air Bralte Company, Battle Creek, Midi.
Kulihuan, G. C, Car Company, Collingwood,

400

Admiral O'Neil on Submarine Boats.

Ohio
Lornin Steel Company, Lorain, Ohio
Ludlow Supply Company, Cleveland
Lumen Beariug Company, ButTalo
MoLaughiin Car Coupler Company, 1024 North
Ninth Street, r*hiladelpliia
Magann, G. P., Air Brake Company, Detroit..
Maltby Lumber Con\pany, Bay City. Mieh.
Monarch Fire Appliance Company, 27 William
Street, New York
Morris Electric Company, 15 Cortlandt Street,
New York
National Carbon Company, Cleveland
National Lock "U'aslier Company, Newark, N. .7.
Newcomb, F. H., 130 Flatbush Avenue, Brook-

200
7G0
300
100

Rear-Admiral O'Neil, chief of the Bureau of Ordnance of the Navy Department, in discussing submarine warfare recently gave out some interesting
information in regard to the use of submarine boats
in this countr}' and abroad.
He said
"W.hen I was in the harbor of Cherbourg, recently,
I
saw one of the French sulmiarine torpedo boats
darting around the harbor and apparently making
very good speed.
It sat very low in
the water
and was very pointed, and, in fact, one could not
tell where it ended, except for a little flag which
arose above the surface. We know very little about
the French type of boat, as they are guarding it
with the greatest of care. I understand, however,
that it is run by storage batteries exclusively.
"The Holland, which is as yet the only submarine
boat our navy has in commission, is propelled by
gasoline on the surface and by storage batteries
when running below. There was an explosion on
board of the Holland the other day, and it was
thought at first that it came from gasoline fumes,

.

to the great demand for space it has been
necessary to reduce the space of applicants for more
than too feet by a reduction of about 33 per cent.
The exhibition will open October Sth and the building
will be open for the reception of exhibits, commencing Monday, October 6th. The building will be well
lighted and current for special lighting and power
Other
will Ih? furnished at the lowest market price.
rules and regulations governing the exhibition have
been issued in circular form by Mr. Fry.
.\ full list of e.xbibitors, giving the assignment
and size of space with reference to the accompanying diagram is as follows:
Spiu-e.
Exhibitor.
Sq. Ft.

&

.\diimy

4Tt

.Vinericau

42

American

Westlake

Company,

110

Outarto

Cliii-ago

SrrtH'f.

Car

Company,

IS

71
(10

150

.

Boston
Root Track

10
35
51

tan Building, Chicago
Berry Bros., Ltd., Detroit
Bidwell Car Telephone Company, Grand Rap-

.

Mich

ids.

Gutta

81

Bishop

38

Brandeau,

6.5

Company,

Percha

George

F.,

420

East

New York
4

Oak

150

Mass

lield.

S4
S2

Brady

Brass

Company,

95

Liberty

8

15
44

Company, Philadelphia
Brown, Harold P., 120 Liberty Street, New
York
Christensen Engineering Company, Milwaukee.

Brill,

11

B6

20

02
4S
31

G.,

Conant. R. W., 28 Williams Street, Cambridge,
Mass.
Consolidated Car Fender Company, 39 Cortlandt Street. New Y'ork
r'onsoildated (-'ar Heating Company, Albany,
N.

43

,T.

400
800
100

GOO
100

Y

Continuous Rail .Joint Company of America,
Newark, N. .T
Crane Company, Chicago
Creaghead Engineering Company, Cincinnati..
Curtain Supply Company, 93 Ohio Street, Chicago
Dearborn Drug and Chemical Works, Rialto
Building, Chicago
Dolg-Stlvers Manufacturing Company, Denver,

100
150
200

200

delphia

Troy, N. Y
Cortlandt Street,

Ham Sand Box Company,
Harrington. C.

.T.,

15

York

100
130
300
100

New
.••

Heywood Bro.i. & Wakefield Company, Wakefield, Mass
Register Company, 124 West
International
.Tackson Boulevard. Chicago
.Tohn.s in. W.)-Manvllle Company,
iams Street. New York

United States Steel Company, 145 Oliver Street,
Boston
Universal Sanitary Cuspidor Company, Wor-

24
24
13

Mass
Van Dorn & Dutton Company, Cleveland.
Van Horn Elliott Electric Company
Weljrr Railwiu' .Fnini Manufacturing Company,

400
100
^^^
-""

cester,

.

.

.

i

I

lOI.".

(]|(1

AVestern

('(.l.iiiy

Iliiilding,

IClectrician,

100
100

Chicago

Cliicago

Westinghouse Electric Manufacturing Company,

1

3,000

Westinghouse Air Brake Company, Pittsburg.
Wharton, William, .Ir., & Co., Philadelphia.. 400
Wheel Truing Brake Shoe Company, 106 Miami
It'O
Avenue, Detroit
The secretary of the association has announced
a complete list of papers to be presented at the con"The Registration of Transvention as follows:
fers," by C. D. Meneely of the Brooklyn Heights
Railroad Company; "The Benefit Associations," by
Oren Root, Jr. of the Metropolitan Street Railway

400

Company

of

New York

city;

"The

Discipline

of

Employes by the Merit Systein," by W. A. Sattcrlee, genei-al manager of the Metropolitan Street
Railway Company of Kansas City, Mo. "Transportation of Light Express and Parcel Delivery," by
George W. Parker, general express and passenger
"Steam
agent Detroit United Railway Company
Turbine Engines," by E. H. Snififin of New York
"Signals for Urban and Intertirten Railways," by
some officer of the Old Colony Street Railway Company of Boston; "Adjustment of Damage Claims,"
by M. B. Starring, counsel of the Chicago City Railway Company. Reports will also be presented by
;

the committee on standards, through its chairman,
N. H. Heft of New Haven, Conn., and by the committee on rules for the government of employes,
through its chairman, J. C. Brackenriidge of the
Brooklyn Heights Railroad Company.

100
130

100 Will200

many

accidents on the French torpedo boats from
similar cause, as they are run by storage batteries,
but, of course, they would not be made public.
"At the present time gasoline and storage batteries are used on all submarine craft, as far as I
know. It would be impossible in those close C[uarters to use steam on account of the heat.
Of
course it will never be necessary for the United
States to maintain as many submarine boats as
France, but at the same time we should have a
reasonable supply."

1

32
16

;

200

150
Colo.
100
Doff Manufacturing Company, Pittsburg
100
Electrical Review, New York
Electric Storage Battery Company, Phlladclplila 300
130
Garton-Daniels Company, Keokuk, la
General Electric Company, Schenectady, N, Y.. 2,000
80
•Jlohe Ticket Corapan.v, Philadelphia
200
Gold Street Car Heating Company, New York.
Gould Storage Battery Company, 25 W^est
Thirtv-thlrrt Street, New York
Grlffln Wheel Company, Chicago
Hale i Kllburn Manufacturing Company, Phila-

100

Pittsburg

200
600

500
100

.

50

17

but the report of Lieutenant Caldwell states that
the gasoline tanks were entirely empty at the time
the explosion occurred, so that does away with the
gasoline theory,
"The board of inquiry will probably find out
what caused the explosion. Lieutenant Caldwell
thinks it came from hydrogen gas, generated by
the storage battery, which had just been charged,
and ignited by a spark from a pipe or cigar, or
something carried by the only man who was present
when the explosion occurred. There may have been

OF CONVENTION HALL IN DETROIT.

Taylor Electric Truck Company, Troy, N. Y..
Tramway and Railway World, Ijondon, Eng.
Union Stop and .Signal Company, Fall River,

Street,

New York
3

— DIAGRAM

150
200
200

Mass

27

100

Y

400
100
200

Star Brass Works, Kalamazoo, Mich
Sterling-Meaker Company,, Newark, N. .T
St. Louis Register Company, Security Building,
St. Louis
Street Railway Journal, New York
Street Railway Review, Chicago

100
Utica,

Street,

100
150
150
100

York

74

200
200

Kalamazoo,

Stanley Electric Manufacturing Company, Pitts-

4
20

100

Twenty-fifth Street.
X.

.

.

.

Sherwiu-Williams Company, Cleveland
Smith. Peter. Hearer (^ompanv. Detroit, Mich.
Spear (^irbi.n ('iiiiii>any. St. Mary's. Pa
Standard Tractinn Brake Company, New York.
Standard \'aruish Works, 20 Broadway, New

10
4(>

AMERICAN STREET RAILWAY ASSOCIATION.

100
300

.

200

Company,

Scraper

LARNED STREET

33

100
150
600
150
100

Mich

100

American Machinery Company, Grand Rapids,
Mich
American Railway Supply Company, 24 Park
Place, New York
American Steel and Wire Company, Chicago
Atlas Railway Supply Company, 1523 Manhat-

Company,

I'ennsylvania Steel Company, Philadelphia.
1,000
Ridlon. Frank, Company, 200 Summit Street,

14

40

Guernsey

Street, Broolilyn

36

New Haven,

Ohio Brass Comp:iny. ^iansl^eld, Ohio
Ohmer Car Register Conipiiny. Dayton
Pantasote Company. 20 Broadway, New Y'ork.

80

100

.T

Seat

100

400
100
100
100

Register Company,

Nortliern
Electric
Manufacturing
Jladison. Wis
Nuttall, li. D., Company. Pittsburg

fiO

2lt0

Brake Shoe and Foundry Compauv,

JIahwnli. X.

70
450
100

.

Conn

Owing

i.:.S

.

iyn

New Haven Car

S3

Woodward Avemie.

12

119

Winterset, Iowa, is to vote on further bonding the
to the extent of $10,000 for improvements in

town
its

light

plant.

Electric-light Affairs in

Edwardsville,

III.

An
the

unsuccessful

Edwardsville

atteinpt has been made to oust
Electric Light and Power

(111.)

Company from the town of Edwardsville. This
company has been doing business in the town since
franchise expires in October.
It
its
1892, and
seems that there is bad feeling between the present
the city officials, who have attempted

company and

get a new company in the field.
In this line the
City Council granted a franchise for a lighting and
power plant to J. R. Bennett, who was representing
.August Loeffler and William Gartner of Wyandotte,
Mich. The last-named gentleman, after looking
into the situation, decided that the old company could
not be ousted, and that there was not enough business in the town (population, 4,200) to warrant the
installing of a second plant, and withdrew from
In all probability the new franchise will
the field.
be returned, as it is likely that Mr. Bennett will
be unable to interest other capital in the enterThis is the second attempt that has been
prise.
iTiade to oust the established company, which, though
having its troubles, still holds undisputed possesThe first franchise was granted
sion of the field.
Charles A.
to Clark Smith of Muscatine, Iowa.
Vallette is secretary and treasurer of the Edwardsville Electric Light and Power Company.
to
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Fessenden Wireless-telegraph System.
technical features of the system of wireless

riio

telegraphy which has beeii developed by Professor
Reginald A. Fessenden, under the auspices of the
United States Weather Bureau, during the last two
years, are covered in a series of patents issued last
week. There are 13 of the patents, and they arc

numbered consecutively from 706,735 to

706,747.
The application for the first patent of the series
was filed on December 15, 1899. This invention covers broadly Professor Fessenden's system of wireless

telegraphy.
The object of the invention is to provide for
the generation by currents produced by electromagnetic waves of currents in a second element or
circuit and by the reaction of the current in this
second element or circuit on the field formed or produced by the -currents in the receiving wire to produce motion which is directly or indirectly observaIn general terms, the invention consists in the
ble.
generation by electromagnetic waves of a current
directly or indirectly in coils at the receiving station,
the current in the coils inducing a current in another
element or circuit which is arranged in such relation
to the coils that the current induced therein reacts
with the field produced by the coils, thereby produc-

ing motion.
Fig. I is a diagrammatic view showing the arlangements employed at the sending and receiving
stations.
The apparatus employed at the sending
station may be similar to that now in use for the
generation of electromagnetic waves and consists of
an induction coil (l), having its primary coil in
circuit with a generator (2), the circuit having a
make-and-break mechanism (3) included therein.
One of the discharging knobs or terminals (4) is connected with the vertical sending conductor (5), while
the other knob or terminal is grounded. The inventor has found that by placing a capacity formed
by a body (5") of conducting material having a comparatively large radiating surface the waves generated at the sending station have a very much higher

energy, thereby correspondingly increasing the effect
or energy of the current produced in the receiving
conductor.
At the receiving station the receiving conductor
if formed by a wire or wires (6), projecting up vertically or at an inclination to a suitable height, which
are also grounded.
coil or coils (7) are arranged
in the circuit of the receiving conductor (6), and
an element or coil of wire (8), forming a closed circuit, is supported with a freedom of movement in
such relation to the coil or coils (7) that the current
produced by the electromagnetic waves will induce
a current in the element (8).
The element (8) is
supported, preferably, in such manner thst a plane
at right angles to its axis will form an angle of approximately 45 degrees with a plane at right angles
to the axis of the coils (7), so that the reaction of
the current induced in the element with the field
produced by the coils (7) will cause the element
(8) to move with reference to the coils (7). This
motion of the eleinent may be observable by means
of a mirror (9), attached thereto, reflecting a beam
of light on a scale, or the element may form a part
of the circuit of a recording siphon, etc.
desirable means for transforming the electromagnetic waves into recordable motion is shown in
Fig. 2.
The element (8) is balanced on supporting
rods or knife edges (13). one of which is formed
of a good electrical conductor, as silver, the element
(8) being preferably formed by a silver ring.
carbon block (14) is so arranged that a portion of
the ring between the supporting rods will normally
rest lightly thereon.
This microphonic contact, the
conducting pivotal support, and the portion of tlie

A

Aiiffiist

tensity of action with increased flow of current is
characteristic of this form of receiver and also of
the form shown in Fig. i.
In this it is sharply
differentiated from sucn devices as the coherer, which
cither give a strong indication or do not give any.

This characteristic is advantageous, in that if the
signal sent say, a dot
be too weak to give an action
of the full intensity, it may still in most cases be
read and not missed entirely, which is of value in
sending code messages.
As shown in Fig, i, a condenser (19) may be connected in shunt with the field coil or coils (7) for
the purpose of obtaining as large a current as pos-

—

—

sible in the field coil

(7), as this increase in current
give a greater torque to the ring (8). When
is employed, this large current must
flow in the vertical wire, and there would be great
loss of energy on account of the resistance of wire
(6), and, further, without the condenser a large
amount of energy will be required to give the statical
charge to the receiving conductor. Hence, on account of the small energy furnished by the wave, a
large current cannot be obtained in field coil or coils
(7) without the condenser.
By employing a condenser of the proper size current in wire (6) may
be made to have a value equal to the difference
between the current in the field coil or coils and the
current in the condenser. Either of these currents
may therefore be large, and either or both mav be
used to produce motion, while the current in wire
(6) may be kept so small that there is practically
no loss of energy on account of its resistance or of
the statical charging of the receiver, and all the energy may be used in producing motion.
It is preferred to place a shunt circuit containing
a condenser across the terminals of the induction
coil at the sending station for the purpose of maintaining sustained radiation.
This shunt circuit must
Ije tuned to the receiving conductor
otherwise the
oscillations produced by it will have no action upon
the wave-responsive device at the receiving station.
This shunt circuit, by virtue of its capacity, stores
up an additional amount of energy, and when a spark
passes across the gap, since the sending conductor
can radiate energy at a given rate, it must continue
to radiate for a longer time in order to dissipate
this additional stored-up energy.
By the employment in the receiving instrument
of a fixed coil or coils of few turns and a movable member formed by a thin light ring of highly
will'

no cc>ndenser

^iQr
Hip"
i9

conducting

wire,

high

resonance

effects

combined

FIG. 2.
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with a rapid natural period of the moving part and
a maximum efficiency are attained, and the advantageous use of transformers is rendered possible.
It is characteristic of Professor Fessenden's method
that the receiving mechanisms are actuated by currents produced by electromagnetic waves and not
by voltages, as in the case of the coherer. Hence
when the receiving mechanisms described herein are
used in connection with a secondary circuit, the circuit is controlled by the currents generated by electromagnetic waves, and not by voltages. It is also
characteristic that when a secondary circuit is used
in connection with the type of wave-responsive device
shown in Fig. 2, a portion of the secondary circuit
is traversed and controlled by currents produced by
electromagnetic waves. It is further characteristic
of the system that the indications produced by the
receiving mechanism described are dependent upon
the total amount of energy emitted to form the signal, and are not, as in the case of the coherer, dependent upon the maximum of the voltage.
Another invention made by Professor Fessenden
involves the "discovery of the desirability and prac-

using radiant electromagnetic waves of a
frequency lower than has heretofore been recognized
and in the devising of a
considerable number of very meritorious features
combined in an apparatus or system whereby the
energy of such waves may be successfully radiated
in quantities sufficient for practical use over long
ticability of

FIG.

I.

FESSENDEN WIRELESS-TELEGRAPH SYSTEM.

correspondingly small, thereby shortening the sending conductor and greatly reducing the resistance.
The large capacity is distributed uniformly over substantially all of the radiating portion of the conductor, thereby further reducing instead of increasing the resistance and at the .same time providing
a large effective radiating surface.
The further rea-son why the capacity is thus distributed is that with
any other arrangement it is difficult to get a pure
sine form of electromagnetic wave, because any
local increase of capacity tends to produce two or
more sets of waves of different periodicities. In
order that large amounts of energy may be radiated,
the radiating conductor over which the capacity is
distributed is made a large fraction of the total length
of the sending conductor. With this system, whereby
large amounts of energy may be radiated at a low
frequency, the inventor is able to substitute for the
induction coil and spark gap now in use a dynamo or
similar source of alternating voltage.
The invention described under patent. No. 706.738,

FESSENDEN WIRELESS-TELEGRAPH SY'STEM.

FIG. 3.

has as

the provision of suitable means
or other inductive means
may be employed for raising the voltage at the receiving station, it is also an object of the invention
to increase the number of oscillations in the conductor during its discharging period, so that only
a small fraction of the energy will be discharged
or radiated at each oscillation, and also to provide
for selective signaling by so tuning the receiving apparatus that it will respond solely to waves of one

whereby

its

a

object

transformer

periodicity.
Fig. 3 illustrates diagrammatically the apparatus
for the receiving station.
At the sending station is
employed a sending conductor, having a large capacity relative to that of a wire of the same height
and of low self-inductance and resistance. At the
receiving station the receiving conductor (2) may
be similar to that at the sending station or of any
other suitable form or construction. This receiving

as desirable or practicable

ring between them form parts of an electric circuit,
which also includes a generator (15) and a recording
instrument (16) as a telegraphic sounder or the receiver of a telephone. Wlien a current is generated,
as above described, in the coil (7), the clement or
ring (8) will be caused to press on the carbon block,
thereby increasing its conductivity. When using a
telqjhonc receiver as a recording instrument, the
generator (15) is preferably of a character capable
of producing an alternating current, as such current
causes a constant vibration of the diaphragm, the
vibrations increasing in intensity with an increased
flow of current in the circuit.
This increase in in-

1902

;

A

A

23,

distances."

The amount

of radiation possible for a given sysdependent, among other things, upon the
frequency, and, other things being equal, the amount
is less for the lower frequencies.
In order, therefore,
to radiate large amounts of energy by low-frequency
waves, he takes advantage of the rise of voltage
due to resonance effects brought aliout by a proper
proportioning of inductance and capacity, so that
the phases of the impressed electromotive force and
the current coincide in time.
He makes the capacity large and the induction

tem

is

conductor, which is connected to ground, includes
as a part thereof a transformer, as the inductance
or coil (3), forming the primary of an induction coil,
the core (4) of which is preferably formed of fine
wire.
The secondary coil (5) of the transformer
forms a part of another or secondary circuit, which
circuit, as well as the prime receiving circuit, consisting of the conductor (2), inductance (3), and
capacity (6), (.when used), is so proportioned that
its natural period of electric oscillation is identical
with that of the sending system. The tuning of
the secondary circuit is effected by means of an
inductance (7), and .a capacity (8). included in
the circuit.
The inductance (7) employed in tuning
the secondary circuit may be combined with and
form a part of the secondary coil (S). When a
coherer (9J or similar instrument is used as a
receiver, the capacity
should be placed (if
(8)
used) in shunt to the coherer, because thus advantage is taken of the resonant rise of potential in
a shunt path between the lump inductance and capacity of a resonant
circuit.
The secondary circuit
also includes a battery (9") and a relay (10) or
other translating device. In order to prevent the
local battery from operating the relay except when
the coherer has been rendered conductive, an opposing source of voltage, preferably an electrolytic
cell (11), (12), is bridged across the secondary circuit.
This cell is so connected as to present a
counter electromotive force to the local battery
when the coherer is inoperative, but to permit the
alternating current flowing through it, and so render
the coherer operative.
By constructing the sending conductor so the oscillations for each total discharge are increased and
by employing at the receiving station two or more
tuned circuits a very perfect resonance or tuning
between the stations can be attained.
One of the most important patents of the series
is No. 706,742, and is entitled "Wireless Signaling."
'I"he invention has for its object a construction and
arrangement of parts or elements whereby a rate
of signaling higher than heretofore possible can Ije
attained and over greater distances with much
smaller expenditure of power than in any of the
systems now in use. It is a further object of the
invention to render the operation of the receiving
mechanisms so positive and reliable as to make

Auaust
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possible the transmission of "code messages" and
other desirable classes of work.
Fig. 4 is a diagrammatic view illnstrating a form
of sending and receiving apparatus. The inventor
employs at each station a conductor (i) of any
suitable form or construction, connected to one of
the terminals of an induction coil (2) or other suitable voltage generator, the other terminal of the
generator being grounded.
switch (.3) is arranged in the controlling circuit of the generator,
-11 as to permit of the generator being rendered inoperative when the apparatus is to be employed
for receiving purposes. When sending, it is preferred that the generator e. g., an induction coil
but the inshould be kept continuously in action
vention is not limited to such method of operation,
as the ordinary method of sending by making and
breaking the controlling circuit of the generator can
be employed.
When the generator is in continuous
'peration, a key ^4) is employed for throwing the
-^nding conductor out of tune with the station to
w iiich signals are being sent. This is effected not
by making and breaking, but by short-circuiting.
more or less, of the tuning device, which is arranged
in series with the conductor (l), and preferably
between the generator and ground. While any suitable form or construction of tuning mechanism may
K" employed, the construction shown in Fig. 4 is
preferred.
This construction consists, primarily, of
one or more connected pairs of parallel wires or
strips (5). forming a tuning grid and one or more
movable contacts (6). adapted electrically to connect

A

—

:

wires or conductors of each pair. These wires
are preferably arranged in a box (7), containing
sufficient oil to cover the wires to a depth of an
inch, more or less.
This construction permits of
the proportioning of the capacity and self-inductance,
so as to obtain a pure sine wave, as is necessary
to give good resonance.
The receiving circuit consists of the conductor
(i).
condenser
combined
a
(12).
capacity
and inductance, as the tuning grid
(13), preferably of the con«truction herein described, a receiver tI4), and the combined capacity
and inductance, as the tuning device (x). These
several parts of the receiving circuit are arranged
in series with each other: but the condenser (12).
combined capacity and inductance (13) are arranged
i.
in shunt to the spark gap
e.. in parallel to the
sending conductor as clearly shown in Fig. 4.
The indicating mechanism, which may ]ye in the
form of a single or double-head telephone (15).
forms a part of a circuit also including the receiver
14')
and a lowA-oltage generator (15") of any
-'table construction
as. for example, two cells of
:ghtly different voltage, so connected as to oppose
each other. As the receiver must change from and
back to normal condition for each signal received.
it is necessary for rapid and distinct signaling that
tliese changes should occur nearly
instantaneously.
dependent only upon the length of the signal
i.
e., whether
long or short. As signaling at the
receiving station is dependent upon currents produced by electromagnetic waves, the requirement
above stated is best attained by the employment of
a receiver having a small heat capacity.

transforming

it into a circuit parallel with the sending circuit, contacts (,26) are carried by the rods
(24), which are adapted to be swung in toward
each other by weights or other suitable means when
drawn out of the sleeve, and thereby bringing the
contacts (.26) together immediately after the rods
(24) are moved out of contact with the rods (23).
Selective signaling features of the system are
covered by patent No. 706,740, which has for its
object the generation at one station of persistent
signaling impulses or waves differing in character
e.
g., period
and to the generation of beats by
the waves or impulses and the employment of suitable receiving apparatus at the other station responsive only to the combined action of waves or
impulses corresponding in period or other characteristics to those generated.
In the practice of his invention Professor Fessenden employs at the sending station two or more
sources of radiation, constructed to generate persistent waves or impulses, the waves or impulses pro-

—

—
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B

g
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—

—
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ceeding from one of the sources of radiation differing in character from those produced by the other
source.
.\t the receiving station he employs a corresponding number of suitably tuned or adjusted
receiving conductors, which, by their conjoint action, produce beats of any suitable
character to
operate an indicator, but are incapable of operating
it
except by conjoint action.
A convenient apparatus for this purpose is shown
in Fig. 5, and consists at the sending station of
two or more conductors having radiating portions
(i) and (2), each being connected to a terminal or
knob of an induction coil, while the opposite terminal of the coil is connected to ground- In the
form shown both the radiating portions of conductors are connected to the terminal or knobs ('3)
of the induction coil (5), the other knob or terminal (4) being grounded. By any suitable means
known in the art persistent oscillations are proThis persistence can be effected by so produced.
portioning the resistance, self-inductance, and capacity that only a small portion of the energy is
radiated at each oscillation. Wiien two conductors
are employed, they should be so constructed and
proportioned as to have different periods of oscillation
as,
for example, the period of conductor
(2) should be 25 per cemt. greater than that of
conductor (i). In general, a smaller difference, as
five per cent., is preferred.

—

or

At the receiving station there are employed two
more conductors (6) and (7). which are tuned

sending conductors by any suitable
means, as by wires (8) and (g), which connect the
conductors to a coherer (10) or other suitable waveresponsive mechanism. Each of the wires (8) and
(9) is preferably of approximately the same length
as the conductor to which
it
connected. A
is
grounding of the receiving conductors is not necessary, as efficient signaling can be effected without
a ground.
When employing a coherer, it is conto the respective

c^zz] -

nected,

and

as

with

usual, in the circuit of a battery (11)
a relay or other translating mechanism

(12).

When a spark passes Ixtween (3) and (4). waves
of different periodicities are generated by the respective sending conductors at the sending station,
and such waves will produce in the respective receiving conductors (6) and (7) correspondingly
varying, but persistent, oscillations of potential.
Other patents of the .series relate to the transmission of the signals and their reception in cities by
artificial ground or wave chutes, and' on rocky shores
or other non-conducting ground by other devices
to details 'of his current-actuated wave-responsive
device: to various forms of conductors, and to other
interesting variations of the system.

FIG. 4.

As
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the receiver

ferred to protect

is
it

extremely delicate,

from extraneous

Electric-railway Consolidation Proposed in Michigan.

is

pre-

.\

electrical

dis-

igan

it

turbances by a metal case (21), the leading-in wires
of the bulb having connections extending out of the
case through sleeves formed of insulating material.
It is preferred that the leading-in wires should be
connected to rods (22). fixed in the insulating sleeves
(23), and that movable rods (24) should extend
down into the sleeves and make contact with the
rods (22). This arrangement forms the switch
whereby the receiver is cut out of the receiving
circuit, the rods (24) being connected to a lever
^25), operated by the motor (20). In order to
close the circuit, including the condenser (12) and
tuning device (13) around the receiver, thereby

plan of consolidating electric railways in Michis announced which will embrace the Detroit,

Ann Arbor and Jackson the Grand RapHaven and Muskegon the extension
Detroit, Ypsilanti, Ann Arbor and Jackson

Ypsilanti,
ids,

Grand

of the

Space

in

Telegraphy.
It is reported that Mr. Marconi will go to Rome
shortly to establish contiguous to the town an important wireless-telegraphy station, which it is understood will be provided with the most improved instruments, notably such as are calculated to increase
the perceptibility of the receivers. The station will
be established near the Italian capital, for it has been

demonstrated that the electrical waves
are not affected by passage across land even if the
latter be hilly.
sufficiently

Elaborate comparative experiments with rival systems of wireless telegraphy are to be carried out
along the northern coasts of Spain during King
Alfonso's yachting cruise. A Spanish officer named
Cervera has brought out an independent system, and
this is to be tested against that of Marconi.
The
cruiser Lepanto has been fitted with the Marconi
system, while Cervera's has been installed upon the
King's own yacht La Giralda.
The system which
gives the best results will be adopted lor exclusive
use in the Spanish Navy and public services gen^erally.

10

«

FIG.

Some Recent Developments

:

;

from Jackson to l.ansing, and the lines of the Railways Company General from Battle Creek to Kalamazoo, with a link I>etween Jackson and Battle
Creek and the Grand Rapids city lines. It is believed that after the amalgamation of the West
Michigan lines is completed arrangements will probably be made to consolidate with the Detroit United
Railway Company, making one large corporation to
control all the principal electric lines in Michigan.

A preliminary report in regard to the first experiments with space telegraphy by the 1x)ard of
naval officers has been submitted to the Navy DeDartment. The board reported that it tried the
Rochefort system with some success, messages having been received and sent with accuracy. It is now
proposed to test in turn a French and two German
received by
systems. Information
Rear-Admiral
Bradford in regard to the experiments of foreign
countries with wireless telegraphy .shows that the
United States is way behind other nations in this
work. Italy has over a dozen naval officers conducting separate experiments.
France has three
'

ships
of officers
at work
and several
fitted
with instruments. England has 30 ships
equipped with the Marconi system, and Germany has
at least 10 vessels thus provided.
In the United
States, on the other hand, but a single officer. Lieutenant Hudgins. so far has been detailed exclusively
to this subject.
The lack of progress along these
lines in the navy, however, is not to be charged to
Admiral Bradford, who believes that a number of
capable naval officers should be assigned to the work
of thoroughly equipping themselves by investigation
and experimentation with this important field, and
who has already recommended that such assignments
could be m^de.
The Swedish "jovernment has adopted the Marconi
system of wireless tcle.graphv. A large station is
in process of erection on the island of Gotland.
This
station will communicate with the mainland near
the citv of Stockholm.
Several Swedish warships
have already been equipped with the Marconi apIjoards

[laratus.

Illumination

During

of English Fleet
Royal Review,

On August i6th King Edward comnleted the
coronation festivities by a review of a fleet of the
English Navy off Portsmouth, England. A review
took place by daylight and then an electric illumination of all the ships occurred at night.
A popular
report of the spectacle reads as follows
"At 9
o'clock a rocket was sent up from the royal vacht.
and a moment later the dim outline of the yacht
burst out in thousands of incandescent lights. This
was the si.gnal for the 'hundreds of other ships lying
in the harbor, and, as if by magic, the entire fleet
was illuminated in a great blaze of light. The sudden change from dusky shadows of battleships to
one of electric brilliancy had a startling effect on
the crowds ashore and afloat, and they made manifest their delight by rounds of cheers.
The lines of
the funnels, masts and upper decks of the ships
were outlined in mellow, glowing lines, and the
nag.ships by a clear, pale light, mast high.
The
brilliant lights of the merchant ships and "pleasure
craft added to the splendor of the maritime fete.
Simultaneously hundreds of public and private
buildings ashore were illuminated, while an imposing display of fireworks, varied in color and form,
gave fresh interest to the carnival."
:

The Cleveland Three-cent Fare

Situa-

tion.
Mention was made in the Western Electrician on
August i6th that the injunction suit in the Cleveland three-cent fare struggle would be carried to
the Supreme Court, the Circuit Court having dissolved the injunction issued by a lower court, restraining the City Council from issuing franchises
for three-cent roads.
The case was appealed and
the Supreme Court now reverses the decision of
the Circuit Court, thereby sustaining the original
injunction and stopping any further action until
a complete hearing can be had.
This may not
occur until
.spring,
as
the
higher court can
hold it over if so inclined. This may mean the

end of three-cent-fare
lime,

early

Cleveland for a long
which meets in the
remove franchise-granting powers
lines in

as the state Legislature,
fall,

may

from the City Council. At any rate, the mayor's
scheme is for the present completely blocked.
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timely

longer

lengths

Another factor entering

engines
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heavy cranes required for lifting he directed
toward the steam turbine as a possible
solution of the difficulty.
His experience with the
new machines has been so satisfactory and he is so
confident
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is
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States at the present time but

experiencing an

energetic

although a busy manufacturing
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against
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profit

Berlin,

cities.

ranks as one
of the cleanest and best kept in Europe. This condition, Mr. Mason says, is due to the preponderant
use of coke and briquettes, which are practically
smokeless the skillful scientific construction of boiler
furnaces and chimneys; and, finally, the high stand-
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is

city

that

smoke nuisance, and each could
example of Berlin and other German
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his attention

relating to electricity or any of its
practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.
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23,

waste from our coal mines will be utilized in the
manufacture of some such cheap and highly calorific
fuel.
In view of the present extremely high prices
asked for anthracite coal, and with a threatened
higher advance staring the consumer in the face, a
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Indiana Electrical Association, Indianapolis, September lyih
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position in the electrical

that

skill

importance of the

and from present indications, this efficient, high-speed,
compact machine
will soon have a permanent and very important
States,
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quite

is

use

the

means become

of

general.

a careful student of engineering and

is

and undoubtedly his suggestion,
American municipalities might be freed from
the smoke incubus through the enforced use of one
or more of these forms of prepared fuel, viz., coke
and fuel gas made in closed ovens from bituminous
coal and briquettes made from lignite, peat and
technical

application.
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One well-known

union between the Middle European States for modduties, with higher duties for those nations
outside of the union. He also proposes mutual
coaling stations and mutual cables.

Evidently some such plan would prove of great advantage to the different nations entering the union,
but

it

remains to be seen if it would stem or merely
the tide of our large and growing export

In this connection

it

is

interesting to note that the

Germany

proprietors of electrical works in

are bent

on finding a remedy for the present ruinous competition in the electrical field, and are endeavoring
to bring the producing capacity of the plants

more

One plan
in harmony with the market's demands.
proposed for relieving the present crisis is to adopt
the American trust idea in meeting the competition.
This scheme is offered by the Bank for Electrical
Undertakings of Zurich, which is owned by the
Allgemeine Elektricitaets Gesellschaft of Berlin. It
suggests that the European electrical companies

127

must get all their works under one management
and then shut down the unprofitable ones till the
This would be fighting Amerisituation improves.
can competition with American methods, but no
doubt the beneficial features of our trusts would

127

also be helpful to

German manufacturers.
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nificance

when

the difficulty of transmitting electro-

magnetic waves across land is considered. It has
been the general opinion that wireless signals could
not be carried for any great distance over land,
but Mr. Marconi's success and some observations
submitted by Captain H. B. Jackson to the Royal
Society of England throw new light on the subject,
especially

when

are sent

signals

the

sea across

at

intervening land.

Captain

Jackson

finds

some of

that

waves

the

are capable of passing through, over, and possibly

around the land, though in doing so their energy
reduced to an extent depending upon the height,
extent and nature of the obstruction. He describes
a remarkable case of an extremely precipitous, narrow, but high promontory jutting out from the mainland, and consisting of hard rock containing iron
Its height was 800 feet, and signals were sent
ore.
from a vessel 18 miles off to a ship cruising about
the promontory. The distance at which signals
could be exchanged in the open sea was 45 miles,
but the promontory cut them off entirely. It cast,
indeed, a sharp "shadow," the signals ceasing abis

German

industry that has become

stone

prominent during the last decade and one
from w.hich Americans might take some profitable
lessons is the manufacture of briquettes from brown
coal, peat and the dust and waste of coal mines.
This form O'f fuel is now used largely for domestic

stone

of

quite

and districts in
Germany. The briquettes are also employed as fuel
for locomotives and .other steam-boiler firing, and

purposes in Berlin and other

cities

they are used for heating in various processes of
manufacture. Frank H. Mason, United States consul-general at Berlin, writes that for all these uses
the briquettes have three tangible advantages
are clean and convenient to handle

;

they

:

make

still

not so high

but that the

new

fuel

important

an

especially

before

the

great

quantity of

space

telegraphy,

In the Mediter-

in

the

usual

type

is

that

of the

"ei"

letters

the

in

Mr. Marconi's recent ohservations on
of daylight upon the propagation of elec-

code.

tromagnetic impulses over long distances (noted in
the
a

Western Electrician of August gth)

close

The

also

have

bearing on Captain Jackson's observations.

inference

experiments

may

readily be

the

that

field

of

drawn from
space

very broad and one in which there
mercial

long

on

suspension, absorbs the waves to a great
Lightning flashes always produce signals,
and sometimes spell words in the Morse code, though

dust

great development

not be

influence

extent.

be manufactured at a profit and employed with an

may

and sand-

obstructive,

of porous coral sandstone

ranean, a scirocco wind, holding moisture, salt and

the effect

seem, might apply equally well to this country, and

cliff

sub-tropical regions.

in

economy and convenience above that of ordinary
coal.
The advantages derived from its use, it would
it

A

has also been shown that weather conditions

It

have

prac-

can

to be less

less so.

cliff.

Lime-

250 feet high and six miles across reduced the signaling distance from 25 to 20 miles.

Morse

no smoke, and are, withal, the cheapest form
During last year 1,643,of fuel for most purposes.
416 tons was produced, and the average selling
price in large quantities was 13.33 marks ($3.16)
a ton.
Although this price is not exceptionally low,
is

was found
still

They

tically

it

heart

to

manufacturer gen-

In other cases the effect was less marked.

.

Trade News

taken

be

engineer and

ruptly as the receiver disappeared behind the
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messages by space telegraphy between Poldhu. England, and Cronstadt, Russia, a distance of 1,400
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Germany

remedies to combat the growing tendency of this
country' to gain commercial supremacy over the

Ohio and Surround-

ing States

In

nations.

parent and prominent public leaders are seeking for

Illus-

trated

Growth

118

118
118

The ever-increasing commercial invasion of the
United States into foreign countries is beginning to
be viewed with alarm by many of the European

along

New

scientific

as

all

these

telegraphy
is

room

well

is

for a

as conir

systems are continually

being
one of the most interesting of these
that invented by Professor Reginald A. Fessenden
lines.

evolved, and
is

and described

in

some

detail

elsewhere in this issue.
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Three-phase Electric Railway

Switz-

in

erland.
TJie Berthoud-Thoimc electric railway of Switzerland is one of the few roads to use the three-phase
Before the railroad was
alternating-current system.
built, the company had installed a large generating
plant at Spiez. near Lake Thoune, which was designed to furnish light and power to the neighboring towns of Berne, Berthoud. Spiez and others.
The distribution was made by a three-phase 16,000reason that
It is probably for this
volt system.
the three-phase system was adopted for the railroad,
although it is a disadvantage in a line with variable
The generating station furnishes current
grades.

by
16,000
to
The primary line is
porcelain
upon
wire
overliead and uses a 0.2-inch
insulators, the total length being JO miles and conBesides the lightning
taining 27 tons of copper.
arresters at the station, the line is protected every
five poles by an arrester of the curved-arm type.
.Mong the line are 14 sub-stations, which are placed

which

volts,

raised

is

at

4,000

oil

transformers for the

line.

railroad stations, for easy
450-kilowatt
have
sub-stations
which lower the voltage from 16.000

wherever possible

at the

Tihe

inspection.

transformers
to 750.

Speof standard gauge.
cial -ittcnticn has been given to the rail joints, so
ordinary
of
In
place
as to have a good contact.
rail bonds, the contact is assured by a special metallic pa.ste. which is introduced between the rail and
The paste is a composition patented
the fishplate.
bv Brown. Boveri & Co.. who have furnished the
Rubbing contacts take
electrical outfit for the road.
the current from the overhead wires, there being
locomotive. The rubeach
contacts
for
of
four sets
bing part is made of a metal tube of triangular
section, and when one face is worn down another
The overhead line is formed of two bronze
is used.
wires. 0.32 inch in diameter, with a rail return,

The

electric

railroad

is

The locomothe third side of the circuit.
tives are mounted on two axles, each of which is
driven by a non-sj'nchronous motor of 150 horseconstant speed of 22 miles an hour is
power.
The total expense
used, no matter what the load.
is estimated at $1,100,000.
making

123

Automatic Selective System for Space
Telegraphy.
An interesting automatic selective device for use
with space-telegraphy systems, has been devised by
Cornelius D. Ehret of Philadelphia, Pa. By means
of the device, which is shown in the accompanying
drawing, one station may be put into communication
with any other of a series or group, each station
always transmitting messages by energy of a definite
frequency or frequencies.
At each station are located a number of receiving
conductors equal to the remaining number of stations in the series or group, and each conductor is
syntonized with the frequency of the energy waves
radiated from some certain other station in the
group.
sunflower or commutator is arranged for
throwing the syntonized conductors successively into
electrical communication with wave-responsive devices. The in\-ention comprises, further, a pilot waveresponsive device, which, if energy of a certain
frequency persists for a predetermined interval of
time, causes a main message-receiving wave-responsive device to be brought into the influence of the
arriving energy.
Referring to the drawing. (D) is the receiving

A

conductor, which connects through switch-arm (2)
with a segment in electrical communication with six
different inductances (L'), (L"), (L°). (L*). (L"),
(L'), which in turn connect, respectively, with separate segments of the sunflower (U), each being
represented by a conducting mass (4) and with intervening insulation between successive segments.
Over these segments trails a brush or trailer (3),
rigid with the shaft (I), which is driven by a motor
(shown in plan view at M). Secured to this shaft
(I) is a notched disk (J), having as many notches
(5) as there are segments in the sunflower. Into
these notches is adapted to fall or be raised a lug
(6) on the armature (a'), controlled by the relay

(V).
Bearing upon and in electrical contact with the
From the
shaft (I) is a brush secured at (F).

b-^-

Progress on Canadian Niagara Power
Plant.

w

Contractor .\. C. Douglass is getting along nicely
with the construction of the tunnel for the Canadian Niagara Power Company. This tunnel, when
completed, will have a length of 2.200 feet, and of
this entire length only about 248 feet remains to
be opened. About 900 feet from the wheel-pit and

about 200 feet of rock to be taken
progressing from the face of the
cliff at the portal, as well as from the bottom of
the shaft, so that good progress is made. Throu.ghoiit
the whole length of the tunnel the bottom
bench is left to be taken out last, in order that the
rock may be used in concrete and for filling. When
started, the work of removing this bottom bench
out.

Work

is

is

go forward rapidly.
Both the tunnel and wheel-pit* are

will

be lined
with brick throughout. So far as the tunnel is concerned. Contractor Douglass expects to start laying
brick about December,
the winter.

Horseshoe

and

this

to

work

will

occupy

Owing

to the ice formation about the
Falls during the cold weather, the gran-

ite work at the portal of the tunnel will not be
commenced until next spring.
The wheel-pit has reached a depth of about 60
The
feet, or one-third of its contemplated depth.

sides are being channeled, and 10 cuts have so far
been made. The length of this fir.st section of pit
is about 250 feet.

The Drainage-canal Power Development Situation.
A
ment
1

2th.

meeting of the

Illinois

River Valley Improve-

was held in Joliet, 111., on August
which James A. Seddon, engineer for the

.'Xs.sociation

at

Gaylord syndicate, presented a comprehensive revie^v of the waterpower possibilities along the Desplaines

Valley,

south

of Joliet.

He

explained his

company's plans, which he claimed were far superior
to those of tbe Sanitary District from a waterway
point of view. There was a very small attendance
at the meeting, and no one representing the Sanitar>- District appeared to combat his views and statements. The meeting dispersed without the passage
of resolutions or formal action of any kind.
that the Gaylord syndicate is
It is announced
now securing options on property along the Desnlaines River below its present proposed dam at
Patterson Island. This is construed to mean that
the syndicate is taking precaution so that
cared for if the Sanitary District defeats
in the contest now waging.

it
it

will

be

finally

Company's

At the fiftieth ordinary general meeting of the
Direct United States Cable Company, held recently
in London, England, President E. M. Underdown
made some interesting statements in his semi-annual
report. This company operates one of the 14 elTectlve
cables working for the North Atlantic business, its
cable having been kid 27 years ago.
The chairman
stated that during the whole of the 12 months ended
30th
and
up
to
the
present
the
company
had had
June
to spend nothing upon the repair and renewal of its
cable.
He considered it a very remarkable thing,
after the cable had been down for so many years,
that they should have incurred no expense upon it
for more than 12 months, and that it is working
now perfectly, both simplex and duplex.
In reference to wireless telegraphy, the chairman
had the following to say: "If anything has ever
been advertised in every possible direction, that subknow perject has been now for some years.
fectly well that these inventions may be of value,
but it seems to have escaped the attention of our
rivals that if they are of value, there is nothing in
the world to prevent us who have large stafl^s and
communications with the principal companies in the
from
LInited States and with our own government
making use of them in so far as they may be useful.
I do not think that the attacks on cable property are
warranted, and I may say that I have had an interview with the greatest authority on the subject (Lord
Kelvin), who is strongly of opinion that however
\-aluable wireless telegraphy may be for certain purposes, it cannot affect the transmission of messages
over great distances through cables. Although it
has made people nervous with respect to cable property, I do not think their fears are justified."
concluding section of the report was as follows
"I should like to refer to the death of Mr. Mackay.
the chairman of the Commercial company, which, of
course, is one of our great rivals. As a man of
very remarkable energy and very considerable business qualifications, his death is to be regretted. I
see it is reported that he is succeeded by Mr. George
Gray Ward, who is a very able gentleman, whom
we ourselves were once connected with. It is impossible for us to keep all the Atlantic traffic to ourselves, and therefore we can only express our sympathy for the loss whidh has been sustained by the
public through the death of Mr. Mackay, and I
trust that our relations with this company may go

We

—

A

1.300 feet

the portal there

Direct United States Cable
Report.

—

A

from the portal a shaft was sunk to the
required depth. Then from the bottom of this shaft
excavation has been carried on in both directions.
so that between the pit and the shaft about 48 feet
are still to lie removed, and between the shaft and

If this should be the case, lug (6) engages after a
time in a notch (5), locking the disk (J) and preventing the trailer (3) from leaving the segment
in connection with the inductance (L"). At the same
time the circuit of the motor (M) is broken at screw
(c').
The armature of the relay (O) has caused
the bridging of the contacts and the throwing into
operation of the wave-responsive device (C), as before described. The relay (R) then records the
messages. The angular position of disk (J) with
respect to sunflower (U) is such that it is locked
before the trailer leaves the segment representing
the proper station.
This invention is covered by a patent No, 707,056,
isstied on Aiigust 12th to Mr. Ehret.
The patent is
assigned to the American Wireless Telephone and
Telegraph Company and the Consolidated Wireless
Telegraph and Telephone Company.

AUTOMATIC SELECTIVE SYSTEM FOR SPACE TELEGRAPHY.
brush there is a connection to earth plate (e) through
wave-responsive device (C). In shunt around the
wave-responsive device is the winding of the relay
(S), which is energized upon a change of condition
Tlie
in the wave-responsive device by battery (g).
armature (a) of the relay (S) is normally retracted
by a spring (s) against stop (b). When attracted,
however, it contacts with a screw (c), causing the
energization of relay coils (O) and (V) from the
battery (g').
The motor (M) receives its current from the supply circuit (tt), which communicates through the
armature (a') and contact screw (c'). Upon the
energization of the relay (V) armature (a') is attracted in opposition to the force exerted by a spring
(s), resulting in the movement of the armature against
the stop (b'), when the lug (6) comes opposite a
notch (5) in the disk (J), and also resulting in the
rupture of the motor circuit at contact screw (c').
At the same time relay (V) operates relay (0) attracts its armature (a") away from back-stop (b')
and causes the metallic bridges (r). carried by the
armature and insulated from it by material (v), to
bridge the contact points (z'), (z"), and (z'), (z').
This latter operation throws the wave-responsive device (C) into communication with the brush bearing
upon the shaft (I) and puts the other terminal of the
A
device in connection with the earth plate (e')change of condition in the wave-responsive device
(C), due to the received energy, is manifested by
a change of current strength through the winding
of the relay (R), such current being derived from
the Irattery (f).
The
The operation of the device is as follows
trailer (3) is constantly rotating in passing over the
segments of the sunflower successively. Supposing
station No. 2 is calling station No. 7 (the station
here shown), when trailer (3) has come into connection with the segment with which the inductance
(L') is connected the wave-responsive device (C)
has its condition altered, with n resulting energization
This occurs the instant that
of the relay coil (S).
trailer (3) moves onto the segment in connection
with the inductance (L'). Armature (a) is attracted
and contacts with screw (c). This causes the energization of the relays (O) and (V), asabove dcbut the armatures (a') and' (a°) are rescrilx-d
tarded bv means of dash-pots or equivalent devices (v), (p'), respectively, and do not reach the
limit of their travel unless the energy radiated from
station No. 2 is persistent for a sufficiently long time.
:

;

on

in a satisfactory

manner."

Mineral Products of the United States.

A table showing the production of minerals in the
United States during the last 10 years (1892-igoi)
has recently been issued by the Division of Mining
and Mineral Resources of the United States GeologiBelow is given a comparison of these
cal Survey.
products during the years igoo and igor. The copper
product for the year 1901 amounted to 5g7,443,2i2
pounds, with a value of $86,629,266. to be compared
with 606.117,166 pounds at a value of $98,494,039 in
the year 1900. Lead also shows a decrease in production, there being produced 270,700 short tons at
a value of $23,280,200 in 1901, as compared with 270,S24 short tons at a value of $23,561,824 in 1900. Zinc,
on the contrary, shows an increase, the year igoi
yielding 123,886 short ton-s, valued at $10,654,196 in
oppositon to 140,822 short tons at a value of $11.265.760 produced in the year 1900. Quicksilver likewise took an upward' turn, the niines putting on the
market 29,727 flasks (76% avoirdupois pounds) at
$1,382,305. while in 1900 the production was 28.317
Last year saw the same amount
flasks at $1,302,586.
of aluminum produced, 7,150,000 pounds, as igoo. and
valued the same at $1,920,000. Platinum shows the
largest proportionate increase of any of the metals,
1901 having produced 1,827 troy ounces at a market
value of $13,000, as compared with 1900, with 400
Asbestos dropped away in the last year,
at $2,500.
the production only amounting to 747 short tons at
$13,498, as compared with 1,054 in 1900 at $16,310.
Tlie total value of all metallic products for the year
looi amounted to $524,873,284, which is considerably
The
less than that of 1900, which was $550,425,286.
above statistics were compiled under the sunervision
Mining
Division
of
the
of David D. Day, chief of
and Mineral Resources.
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DEVELOPMENT OF THE TELEPHONE
Independent Companies
Growth
Ohio and Surrounding States.

in

of

The United
headquarters

States Telephone Company, which has
Cleveland, Ohio, and is operating

in

long-distance telephone lines connecting with Independent companies, on August 15th opened up connections with West Virginia through connections at

Huntington and Charlestown, W. Va. The final test
was made from Cleveland over 400 miles of wn-e
and was pronounced most satisfactory in every parThis enables the tapping of the whole of
ticular.

West Virginia, including the Pocahontas
The connection over the Ohio River
coal district.
means of two
is made across from fronton, Ohio, by
southern

90-foot towers, one on each bank with a single span
containing 10 Phono-electric wires.
The Michigan connections of the United States

company

will be

completed by September

ist

through

The company
a connecting station at Toledo.
the local
be located in a separate building from
long-disTo.ledo exchange and is now installing a
lines.
tance switchboard with a capacity of 60 toll
The completion of the Toledo plant will connect
MichiOhio,
the Independent telephone interests of
o-an Indiana, Pennsylvania and West Virginia.
will

°

to be 106,000 Independent telephone
subscribers in Ohio, 34.000 in the southern peninsula

There are said

western
of Michigan, 65,000 in Indiana, 20,000 in the
Virginia.
part of Pennsylvania and 12,000 in West
connection
no
At present the Independents have
under
with eastern Pennsylvania, but these are now
construction. Lines are now being put through from
Philadelphia to Harrisburg. Johnstown and on to
Pittsburg.
With the opening of navigation next year or by
April isth, the United States Telephone Company
for
expects to have its test station at Buffalo ready
By means of this station the United
operation.
States company expects to reach every important
city.
center in New York state outside of New York
Independent operators are rapidly acquiring local

throughout New York state, which will
longuse the United States company as their basis of
The American Construction Comdi'^tance service.
nany of Elyria. in which Cleveland capitalists are
at
largely interested, is now operating exchanges
Niagara Falls, both the Towandas, Locknort. Lewis
also
It
iston. Batavia, Warsaw and Dunkirk.
rapidly constructing plants at Albany, Schenectady,
Troy Waterloo, Coxsackie. Pougkeepsie and Newinterests

construction
burg.' and has. in fact, in process of
state from Bufa toll-line system across New York
central
falo to Albany, taking in all the New York

towns.

.

Barber and Brailev of Wauseon, Ohio, who arc

operbacked heavily bv Cleveland capital, are now
ating plants at Utica and Rome. The Interocean
Teleohone Comnany, in which Luther Allen is prominently connected, is operating at Corning, Salamanca.
Hornellsville and all the small towns throughout the
cheese district. The United States Telephone Company is the long-distance line of these vast interests.

The

Evansville Situation.

to establish a municipal telephone
plant at Evansville. Ind.. is. it is claimed, on the
verge of failure. The city is desirous of awarding
by no way
a franchise to the best bidder, but is
The Cumberland
certain that it is free to do so.
and Telegraph Company, the present oc-

The movement

Telephone

cupant of the field, holds out for preferred terms
the theory that its franchise can be defended.
The citv must first free itself of the present enlanglement before satisfactory bids can be expected.
Tlie people and the press urge the council to revoke
the company's franchise, if it has not already ex-

on

on the ground that a proposition equal to the
best offered the city has not been submitted by the
Cumberland companv, provided, however, that there

Telephone News from the Northwest.

the

city

has

no legal entanglement.
the right and power to dispossess the Cumberland
Telephone and Telegranh Company of the Evansmatter
ville field is the stumbling block, and if the^
be

was settled, the
phone contract.

city

could

make

a

splendid

tele-

Experiments with Ruhmer Wireless
Telephony.
Further and more successful experiments with
wireless telephony are reported as having been made
near Berlin, Germany, recently, by Ernst Ruhmer.
Improved apparatus was used, and it is stated that
the speakers at each station could make themselves
clearly understood over the intervening distance, which
was 4% miles. The clearness and loudness were principally achieved with the aid of an "electrical eye,"
very sensitive to the light, which has now been apThe trials will now be conplied for the first time.
tinued between two fixed stations, and it is hoped to
render possible a conversation over 20 to 25 miles
bv means of large reflectors of one to two meters
So far. only one with a diameter of ,35
diameter.
centimeters has been used.

The Western Telephone and Telegraph Company
has
cent,

declared

on

its

a semi-annual dividend of two
preferred slock, nayable August 30th.

per

The Bell company at once announced
a reduction in rates to residents of $3 and
$5 a year.
Business service is also to be very much cheaper,
and it is declared that this is the initial step in a
movement to meet the prices fixed in the
opposition.

A

recent severe windstorm in Minneapolis disabled
to 500 wires of the South branch and 200
to 250 of the main office of the Northwestern Tele-

phone Exchange Company.
The Southern Electric Telephone Company

Home

has
been granted a franchise for a local system for Mor-

company's franchise.

gan, Minn.

pany has a capital of $100,000. The Louisville company, which will build connections with the New
Albany company, is now issuing its first regular di-

Telephone Company in South Dakota.
The Scott Grain and Telephone Company of DuMinn., has been incorporated with $15,000 capThe company is authorized to build elevators,
feed mills and public and private telephone systems.
The Minnesota Central Telephone Company is
enlarging its central-exchange room at New Paynesville, putting in a new switchboard and making other
changes.
young man of Dulntli, Minn., has been detected
in the act of using metal slugs in a slot telephone
of the Duluth Telephone Company for long-distance
service.
The company has been getting a large number of slugs in the instrument at which he was detected and caught.
The Great Western Telephone Company proposes
to build a line from Breckenridge, Minn., to Barnesville, and has asked a franchise to enter the latter

rectory,

luth,

north and

the south by special arrangement with
numerous Independent lines in that section, and
soon expects to have connection with at least 1,000
miles of long-distance lines.
The city of Hopkinsville, Ky., has accepted a
proposition from the Cumberland Telephone and
Telegraph Company, whereby this company will furnish long-distance connections and reduce the price
of the service.
This settles the question of competition in that town, at least for the present.
the

A

The town of Shelbyville, Ky., will sell a local
telephone franchise during the month of September

The

Cumberland

Company is already
said that the Louisville
Company is back of the movement. The new franchise will forbid consolidation
with any other company on the part of the owners
of the franchise.
operating

city.
is

to

be installed

for

Home

Buffalo

Lake, Minn., at once.

The Iowa Telephone Company has removed

the

telephones in Des Moines, in accordance with
an order from the council. The company has made
a proposition to the City Council to put in a separate
fire-alarm system, to serve in place of the instruments
which were removed. This meets with an objection
from the labor unions. It is claimed that a fund
of $iS6,000 has been raised to carry on the strike,
which has now been in progress for several weeks.
The council of Fort Dodge, Iowa, received a request from Dr. Emil Dorn of Chicago for a franchise
for a local exchange.
As Fort Dodge now has two
coniplete systems in operation, the request did not
receive very much consideration.
The Independent Mutual Telephone Company of
Shenandoah. Iowa, has let contracts for the construction of a local exchange.
The Northern Telephone Company seeks a franchise for a local exchange for Storm Lake, Iowa.
city

The new company has

Company.

a capital stock of

$75,000.

The Union Electric Telephone and Telegraph
Company has awarded contracts for the erection
of a modern exchange building, in Davenport. Iowa,
for a new system soon to be installed there.
The Home Telephone Company of Oskaloosa,
Iowa, has completed arrangements with the LongDistance Copper Telephone Company for toll connections, giving connections with a large number
of new towns.
R.

Indiana Telephone Items.

Two new

telephone conmanies were incorporated
during last week. The Cowan Rural Telephone
Company of Delaware County, capital stock $4,000;
and the Amboy Home Telephone Companv of Miami County, with a capital stoock of $5,000.
The Central Union Telephone Company has decided to increase the size of its plant and the efficiency of its service at Alexandria. H. T. Liddle.
who has been manager of the local service for a
year, submitted plans for the improvement which
the companv readily approved. From too subscribers he has increased the list to 400. the full capacity
The
of the plant, during bis brief administration.
cables will now be extended and the switchlxiard
increased so as to accommodate as many more subscribers.

The Newcastle Telephone Coinpanv is confronted
with another strike, the second within two months.
Ten men and the 'superintendent quit work on August 14th. The .system has been under construction
since the beginning of the year and is not yet completed.

Bunker
system.

to have an Independent telephone
company for building the line and ex-

Hill

A

is

change has already been organized by
president of the Bunker Hill
begin stretching the wires.

banlc,

W.
and

H. Wiles,
will soon

The New Haven Telephone Company of New
Haven, Allen County, has been placed in the hands
of a receiver.

owned by

The

stock of the
Noblesville men.

company

W.

L.

is

nearly

Mallcring

m

Telephone

the town.

It

is

Telephone

An effort is being made to construct rural telein Gaston County, N. C.
Gus Shannon of
Gastonia, N. C, is interested. It is stated in this
connection that in Union County. N. C. rural telephones

phones were started two years ago, and

now over
1,500 telephones are in use, more than half of them
being in the homes of the farmers.
The International Telephone Company has recently purchased the charters of several concerns
in Maryland, among them the charter of
the Maryland Telegraph and Telephone Companv. The
International Company will begin the building of lines
through the state, and will have a maximum charge
of two cents per call.
This companv is understood
to be buying up Independent companies
over the
United States.
A charter has been granted to the District Telephone Company of Shelbv County. Tenn., with a

The Dubuque Telephone Company at Dubuque,
Iowa, has increased the wages of operators $5 a
month, and will give them a week's vacation a year
with pay.
The New State Telephone Company has sold all
its Carroll County lines, including the local exchange
at Carroll,^ Iowa, to the Carroll County Telephone

all

containing about 3,200 names.

The Strowger Telephone Company of Augusta,
Ga., is making long-distance connections toward the

ital.

exchange

K.

Southern Telephone Developments.
The Home Telephone Company of Louisville, Ky.,
has just secured a controlling interest in the New
.Albany (Ky.) Home Telephone Company which has
been in operation since 1896. The New Albany com-

The Twin City Telephone Company and the Mankato Citizens' Telephone Company will join in the
construction of a copper-circuit line from the Twin
Cities to Mankato, Minn.
Cralle Bros, have completed the construction of
102 miles of telephone lines for the Dakota Central

nired,

Whether

I he
Mishawaka council has voted in favor of
granting a franchise to the Home Telephone Company, an Independent corporation, despite strong

from 400

local

a small
the begin-

is

ning.

a franchise of the village of Abbottsford, Wis.

A

1902

FIELD.

was appointed receiver. The exchange
one and has not proved profitable from

The Northwestern Telephone Exchange Company
has awarded contracts for the erection of a new
central-exchange building at Grand Forks, N. D.
The H. H. Heath Telephone Company has asked

23,

capital of $100,000.
ard, J. Compton,

Those

interested

are E.

How-

W. T. Gentry arid others of
Shelby County.
E. Wright, manager of the West Kentucky
J.
elephone Company, denies the report that his company has sold out to the Cumberland Telephone
I

.

Company.
p. J. Kavanaugh, one of the electricians of the
Illinois Central Railroad Company, with headquarters in Memphis, Tenn., has made the trip from
New Orleans to Chicago on a motor car inspecting
the railroad's telephone line, which was found to be
in good order.
The absorption of the Winchester fVa.) Telephone Company by the United Telegraph and Telephone Company of Philadelphia is announced R. T.
Barton of Winchester was elected president. The
company controls 30,000 telephones and, it is said,
will acquire 30,000 more, and enter New York.

The Boiling Springs Telephone Companv of
Cleveland County, N. C, has been incorporated with
$1,000 capital. D. J. Hamrick and others are stockholders.
long-distance line is being built between Fredericksburg. Va., and Tappahannock, which will give
long-distance connection with nearly 2CO exchanges
in the state of Virginia.
It is said that a great part of the force of the

A

American Telephone Company now engaged in
South Carolina will go north on the completion
of the work to build a line from a point in Maryland not yet determined upon, to Watertown, N. Y.

The Citv Council of Clarksville. Tenn., has
granted to R. B. Crane of Toledo, Ohio, and others
a franchise to build a competing telephone system,
to be completed within 15 months.
The Cumberland Telephone Company, it is said, attempted to
have the council defer action, promising to make
a better proposition.

L.

M. H. Bentlcy, chief engineer of the International
Telephone Manufacturing Company, Chicago, has
lust returned from an extended tour through Engl,nnd and the principal countries of Europe, where
I'c has been making a careful study and invcstiga
lion of the telephone field, and the possibilities of
equipment from this country. Mr. Bentley is well
k-nown in the electrical and telephone field as one
of the foremost in his line, and was well fitted for
representing his company on a trip of this kind.
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Telegraphy and Telephony

New

in

man
to

The Annual Report of the Post and Telegraph
Department of New Zealand for the year ended
March 31. 1002. gives inlt-rcsting news m both the
in both
telegraph and tefcphone fields. A growth

from the

was 7.767.. >"
the close of the present fiscal year
showing
opposition to 6.9S7. the previous year, thus
March
an increase of 780 miles. There were on
sub-exchanges.
31st last 23 central exchanges and 35
to
The working expenses for the year amoiinted
above, to $277,710.
$253,865 and the revenue, given
of $23,845.
a net balance remaining
submarine cables laid during the year tor

The

brings the total knots from
purposes from 11.6
244 up to 248, and for telephonic

up to

purposes

12.5.

.

,

,

1

has
Since last year's report a practical advance
the secbeen made with the British Pacific cable,

Queensland-Norfolk Island,

tions,

Norfolk Islandbeen

Zealand. Norfolk Island-Fiji having
which sailed froni
[aid bv the cable steamer .\nglia.
London on Januarys 8th last. The cable is expected

New

completed to Vancouver and opened for through
The through rate to
traffic about November next.
cents
and from Europe by that route will be 75
a word.

to

l>e

^

Competition Forces Reductions
Rates in Pittsburg.
The

effects

telephone

of

competition

in Bell

in

Pitts-

rates
burg are shown in the sweeping reductions m
Diswhich have iust been announced by the Central
and Printing Telegraph Company, the Bell
trict
company operating in Pittsburg. About three weeks
the
ago the" companv started the fight by reducing
The latest reducprices on physicians' telephones.
embracing
system,
tions affect all of the company's
urHomestead, Braddock, McKeesport, Ducpiesne
ilmerRankin,
Swissvale,
lle Creek, Wilkinsburg,
reding and East Pittsburg. The new schedule
per year:
duces one-partv lines from $75 to $25
two-party lines from $60 to $22: four-party, $4«

W

1

houses. The new
to $18 'This applies to business
Party-line
rates for residences are much lower.
lines
telephones are cut from $60 to $15: four-party
the
from $39 to $12. .\gents have been sent into
as possible.
district to get subscribers as quickly
up the
A complete new system will be established once
to
at
It is said work will be started
'valley
Homestead,
to
nut in direct lines from Pittsburg
and McKeesport in addition to those

Braddock

already in use.
towns" are also

Direct lines between the
to be erected.

NEW

to

Bell Telephone

Steam Turbines.'

induce the

and extend

its

Company

line

By

will

made with

the

Sunset

system

again.

important

COMPANIES.

comThe Granite Hill Telephone Company has '^Vash.
Oakesdale.
pleted its line from Thornton to
local exchange
Efforts are now making to install a
About
this hne.
in Oakesdale, in connection with
for this
has been raised by public subscription
$400

improvement.
finance committee of
a recent meeting of the
Out., it was decided
the City Council of Hamilton,
by-law between the Modto draft an agreement and
city of Hamilton.
ern Telephone Company and the
proposes to give the
is the one that

At

This company

$10

subscribers

city

'l^he

telephones.

New

Orleans has petitioned for an injunc-

W.

B.

company's syste m

in

Sanford

at

on ce.

EXTENSIONS AND IMPROVEMENTS.
municipal telephone line
Fort Williams. Ont. and

\
at'

is

being constructed

the Bell Telephone
constructing a system.

Company is also
The Knoxville (Iowa)

Electric Company has resysteni. incently overhauled its entire telephone
Des Homes, Iowa.
stalling a new metallic circuit to
line
The Lewiston-Great Falls CMont.) telephone
built from
has l>een rebuilt. A line will at once be
Belt, to
Great Falls via Stockett, Sand Coulee and
.\rmington.
Sunset Telephone Company has doubled its

The

in the
subscribers of the Alhambra fCal.) exchange
ne^v exchange will be installed and
last 90 days.
a number of line improvements made.

A

by pubCitizens of Rosewater. Wash., have raised
to buy wire and inlic sutjscription money enough
Hagerstruments for a telephone connection with the

inders are steam-packed, and, of course, the thrust
guides require careful adjustment so that the vanes
do not clash. Of late years this turbine engine has
been meeting with signal success, and many engineers are now considering whether it is not destined to revolutionize the means of obtaining power
from steam, both by land and by sea. The author
suggests, however, that engineers and inventors
should turn their attention toward bringing to perfection gas turbines, now that cheap gas is available,
and the ideal engine, combined with the most economical way of obtaining electrical energy from coal,

may th.en result.
The fundamental

principle attending all methods
of electrical working is implied by the word "velocity," a requirement eminently possessed by the
dynamo, motor and rotary converter, owing to the
entire absence from these machines of reciprocating

This requirement, however, is not possessed
by the prime mover the modern reciprocating engine.
Velocity was first obtained on the dynamo by

—

arrangement at the best. The attention, therefore,
of the most prominent engineers in the world was
directed toward increasing the speed of the engine,

While the name of the

Illinois

Telephone

and

does not appear among the
pneumatic tubes
bidders for the contract to install
to be a close connection
in Chicago, there is said
seeking
between that concern and the companies
however, by President
the work. This is denied,

Company

Telegraph

Illinois

Wheeler of the

company.

Postoffice had
Up to April 1st last the German
throughout the empire
spent on its telephone system
the same date 2,024
the sum of $40,000,000. On
telephones,
towns and villages were supplied with
miles in length.
the wires in use measuring 322,281
and private
Berlin comes first, with SLSSi P"bh<:
call offices, then
subscribers, including the public
Hamburg, with 8.914. Leipsic with 8.724, and

comes

The daily
Cologne, with 7.484 subscribers.
231,000,
amount in Berlin to 403,000, in Hamburg to
in Cologne to 83,000.
in Frankfort to :23,ooo, and
omcials,
S.ibg
employs
n,e entire telephone service
Berlin.
of whom 1,712 are stationed in
calls

MANUFACTURERS AND DEALERS.
telephones and
The large increase in orders for
distribution of the
telephone accessories since the
Supply Company s teleSt Louis (Mo.) Electrical
publication was
phone catalogue indicates that the
well

received.

of La
The Vought-Berger Electrical Company
stock from
Crosse Wis. will increase its capital
is to
$30000' to $100,000. A new factory building

the business will be
be 'erected, and the scope of
telephone and
enlarged. The company produces
supplies.

electrical

Appliance Company. Chicago, is
piish-button
out booklets describing the
telephone line
telephone, the "latest thing" in the
like a pu,sh
The company says the device looks
is a complete
button, acts like one when desired and

The

Electric

sending

states that its
party-line selective-signaling system,
a number
system is now in practical operation
best of satisfaction.
of exchanges and is giving the
appeal to
The system has many features which
judging from the repractical telephone men. and,
longattained, it promises to fill a

The Sanford (Ga.) Telephone Company has been
followincorporated with a capital of $2,500. The
ing-named officers were elected: President, C. R.
Walker: vice-president, W. H. Mitchell; secretary,
Work will be commenced on the
Mitchell.

to say that the construction of the

of business.

throughou
pany and that tjiey are crossing the wires
putting them out
the "city, burning out the lines and

lines to

Price.

it

means of belts or ropes, but this method of driving
was soon discarded; it took up too much available
floor space, and was an unsatisfactory and inefficient

telephone as

Roxton, Brookston and Netty. ^ he incorM. D. High, Fred Roach and D. W.

E. Fedden.

details

are persuading

alleging that they
tion against the striking linemen,
other men not to work for the com-

been inThe Farmers' Telephone Company has
Texas, with a
corporated in High, Lamar County,
The company will construct
capital stock of $7,000.
porators are

Suffice

parts.

Cumberland Telephone and Telegraph Com-

nany of

technical

steam turbine is simplicity itself, as it consists only
of a hollow drum revolving in a stationary drum or
cylinder, each with teeth or vanes attached, and so
arranged that they clear each other. The two cyl-

coast.

Pacific

S.

of the steam turbine have
been so very prominently placed before engineers
lately, in numerous able papers, that the author does
not consider it necessary to go over this ground

The

GENERAL TELEPHONE NEWS.

at

telegraphic

made

Burlington,
rhc Modern Electric Company of
stock to
Iowa, reports an increase in its capital
incorpoof
articles
$soooo. An amendment to its
establish and
ration grants the company the right to
maintain telephone or telegraph lines.

m

The

be

connections will

these amounted to $707,905.
mesthe vear ended .\pril 1. igoi. a total of 3.898.128
for the
sa<»Js were recorded, which shows a gam
The value of paid messages
last vear of 269.853.
gam in revfor I'goo-igot was $613,905. showmg a
of teleenue of $76,000. There was 21.705 miles
hscal
graph wire ill use at the close of the present
thereby
year,
last
year, as compared with 20.682
giving an increase of 1.023.
"
is also seen,
In the telephone field, improvement
The subscribers
as is evidenced by the following:
aaamst b.210
re-nstcred during the year were 9.260
increase of i.0:,0.
the previous vear. thereby giving an
$277.increased
also
^.
ith ibis increase, the revenue
with $245.5^5 in
710 for 1901-1902. being compared
use
number of miles of wire

KWO-igoi

be

to co-operate

The Rocky Mountain

Durmg

The revenue on

at Butte
that place.

Cedar and
at once extend its line from Beaver to
At Pioche
St George, Utah, and to Pioche, Nev.

departments is seen, particularly in the telegraph,
although the telephone is not far behind.
Durmg the vear ended March 31. 1902, 4.107.9'"
telegraph
lelegranis had been sent over the various
messages.
of which number 3.850,391 were paid
lines,

will

Efforts

system.

company

Zealand.
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well.

ComThe Metropolitan Telephone and Electric
Leich fourpany of Chicago, manufacturer of the

m

sults

felt"

already
want.

The .\utomatic Electric Company of Chicago, manufacturing under the Strowger automatic-telephone
.$2,000,patents, has increased its capital stock from
s
000 to $3,000,000. It is stated that the company
room
business has increased so rapidly that more
machinery have become absolutely necessary
and
and

in

riiabl'e

order to put the plant on a basis that will
to
to live up to its contracts permission

it

increase

its

capital

was requested.

representative of the Western Electrician reElectric
cently visited the factory of the Sterling
Company at Lafayette, Ind., and was shown through
comprise
the many interesting departments which
Ihc
Sterling telephone,
the
of
birthplace
the
rapid
growth of the Sterling plant has been very
tie
in
employed
and substantial, and there are now
he
various departments a total of 576 employes.
company recently closed contracts for a nuinand neighber of telephone exchanges in Illinois
the
boring states. The company is contemplating
plant to
erection of an extensive addition to its
care for the rapidly increasing business.

A

1

as to adapt it for direct coupling to the highspeed -dynamo or alternator. The efforts of these
engineers were attended with very great success in
Britain, and they were able, not only to couple
their new high-speed engines to the dynamos, but
they also obtained those qualities of economy and
reliability of working claimed for the slow-speed
engine, with its belt drive, and the market now
supplies high-speed engines of moderate sizes and
of British manufacture, which are second to none
in the world.
The demand for electrical energy for all purposes
has. however, increased by leaps and bounds, and
has thus called for larger generators and larger engines with heavy reciprocating parts; therefore, more
strain and wear, bringing increased engine troubles.
High-speed engines are now being built with pistoiis
considerably over two tons weight.
Such a piston
will have to start and stop from 400 to 500 times per
minute. When this enormous weight, making so
many reversals per minute, is considered, it will not

so

be difficult to imagine the steam-hammer effect obLained if the least thing goes wrong with the valve
setting or the compression.
On account of the increased engine troubles with high-speed engines,
ihanufacturers are now falling back to moderate
speeds, and many to slow speeds, although this is
attendant with an increased cost of the plant.
Taking into consideration the large demands for
electrical energy which must be made in the near
future, it seems probable that the size of the generator and slow-speed engine will become unmanalso great difficulties will be experienced
ageable
in shipping and erecting the same.
The aim of all
engineers should be simplicity, and the modern reciprocating engine, with its numerous complications,
cannot by any means be considered the embodiment
of this principle of simplicity.
The great number
of its moving parts, which require watching and
adjustment, increases the cost of maintenance and
attendance. Engineers who have had charge of
power stations of from 6,000 horsepower to 10,000
horsepower are fully aware of the laborious and
never-ending work and watchfulness required to
maintain their reciprocating engines in fair running
order the station calls, incident to the taking up
of brasses, repairs and adjustments to valves, gland
packing, cylinder lubrication, automatic governors,
trip-valve gears, and many other things, are items
that go to build up the daily and nightly experience
of the present-day station engineer.
Engineers laying down new plant have to consider
the increased cost of building, the larger floor space
required, the longer lengths of §team and exhaust
piping, valve-opening gears, and heavy cranes for
the case of large
lifting, which are required in
reciprocating engines, as against the requirements
The
of a station laid out with steam turbines.
massive nature of foundations, the time required
for delivery and erection of large plants, are items
which often seriously delay the speedy completion
It was owing to these and similar
of contracts.
reasons that the author's attention became directed
toward the steam turbine offering a possible solution of the difficulty, and a short experience with
generators of this type has since formulated his
belief that progress in the generation of electrical
;

;

lies in this direction."
failure of the steam turbine to secure earlier
appreciation was probably due in great rneasure to

energy

The

engithat inherent conservatism to which British
neers are only too liable. Two years ago the author
Paper read before rhe Municipal Electrical Association of
I
of
EoKland, July 3, 1902. Tlic author Is city electrical engineer
SheEBeld.
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tlirougli the conntry
larger turbine installations, and
were: (l) It was
arrived
at
then
the conclusions
inadvisable to put down a steam turbine to exhaust
to atmosphere; (2) it was inadvisable to put down
a steam turbine of a small size: (3) it would be policy to install steam turbines from 200 kilowatts to
300 kilowatts, and upward, either for alternating
lighting or
for
or continuous-current generation
power, provided there was a plentiful supply of cold
water available for condensing purposes, and also
provided that surface condensers were used, all the
water being returned to the boilers.
From the year 1885 until 1890 nearly all the
turbines manufactured were mon-condensing and of
comparatively small type. They were not economengineers called them steam
ical
in
fact, many
caters; but great improvement, both in construction
and design, has since been made in them, and this
has led to a very much smaller steam consumption, so that there is now on the market a steam
turbine, which, in the larger sizes, and in the matter
of steam consumption, is capable of holding its own
against any triple-expansion engine yet produced.
Even in the early days, when they were considered
steam eaters, their smooth running and general
adaptability to the driving of electrical machinery
was the subject of much comment. The author,
however, wishes to call the attention of the members
to a few of the advantages which the adoption of
the steam turbine, when running under ordinary
conditions for working in a power station, has
impressed upon his mind.
A.S many members are no doubt aware, a steam
turbine of 500 kilowatts' capacity, 100 cycles, single-phase, was brought from the Paris Exhibition
into the Sheffield station about 18 months ago, and
was running on the town load within three days of
the time of its arrival at the station doors, and
within about three weeks of the date of the order
by telegram. It was simply dropped down on the
station floor without any preparation in the way of
foundations, and has since, over the period stated
above, run more or less continuously, and during
longer hours than any other plant in the station.
It runs in parallel with alternators both of the iron
and copper type, with engines of the triple and
compound type, and can be brought up to speed
to meet the demands of a sudden load much more
quickly than any other of the neighboring plants.
Boiler priming or wet steam simply causes momentary slackening of speed until the turbine clears
itself of water.
Other advantages are as follows
(i) Absolutely steady nature of turning moment.
(2) Entire absence 'of cylinder lubrication, which,
therefore, allows of all the condensed steam being
returned to the boilers. The .saving in this one
item alone materiallv assists in the reduction of
station costs.
(3) The time occupied in cleaning
down is brought to a minimum, and is about onesixth of that required with a reciprocating engine
of similar capacity,
(d) The entire absence of rubbing surfaces and packed glands within the steam
chamber will permit of the use of superheated steam
without fear or ininry. The turbine specially lends
itself to the use of superheat of a high temperature,
and in this respect possesses a considerable advantage over a reciprocating engine.
(5) Exceedingly
small costs for attention and repairs and great reliability of working.
These last items bring home
to the engineer more forcibly than anything else the
advantages of a purely rotary, as opposed to a reciprocating, motion.
When considering the laying down of a steamturbine plant, the main factors to be considered are:
First
Good vacuum in the condenser. This is
even more necessary than with an ordinary engine,
as the makers claim that the turbo expands the
steam right down to the vacuum of the condenser.
The following- table of actual tests taken on a 500kilowatt set illustrates how important it is to obtain

had the opportunity of going
to

inspect

all

the

—

—

high vacuum:
Consumption of 5oo-kilowatt Turbo-alternatoks,
Running at 2,500 RevolutionSj with 140
a

Pounds' Steam Pressure at the Stop
Valve and No Superheat.
Vacuum Constant from
Full Load to No Load.
Inches of Mercury.

J

CoDsumptton per Kilowatt-hour.
Full

Load.
22.2
23.1

26

24

M

25-1
26.2

22

28.9

—

No

Halt
Load.

Quarter
Load.

Load.

25.6
26.9
28.2
29.7
31.2
32.9
34.7

32.4
34.5
36.6
39
41.2
44.8
46.3

1,500
1,700
1,900
2,100
2,300
2,500
2,700
2,900

Second Arrangements for high superheat, as tests
sliow that with 50° F. of superheat, there is eight
per cent., and with 100° F., 12 per cent, economy
in
steam consumption. From the tests taken on
the 1,250-kilowatt steam-turbine sets which are now
working satisfactorily at Elberfeld, in parallel with
Sulzer engines, where the speed ratio is something
like 16 to I, it was shown that there was a gain
of 12 per cent, with SS° C. superheat, and that every
inch of vacuum improves the steam consumption by
four per cent. It was also shown that the steam
consumption in the turbines, other things being
equal, decreased constantly with increasing loads,

whereas the Sulzer engines showed a less economy
over three-quarter load.
The steam consumption in a turbine closely follows the right-line law, or is proportional to the
load added to a constant quantity which represents
the consumption of steam at no load.

The

new^ 1,500-kilowatt turbo-alternators which the
author is installing at Sheffield power station will,
with their own condensers, only occupy the space
of 730 square feet.
The foundations will be of the
simplest description, and the general compactness
of the sets and the ease of erection are expected
to effect a considerable saving of time and money.
The appearance of the station will be improved by
the absence of ugly lengths of steam piping, or cylinders poised up in midair to obstruct the lighting
of the building; and, altogether, the author hopes
tliat there will be a general absence of that complexity of moving parts which, to the trained eye
of a station engineer, offers so many possibilities
of failure.
The author has been severely criticized for starting a large power house with steam turbines, but
time may show whether this criticism is deserved.
At present, however, he feels quite confident, after
considering the problem from all points, that the
steam turbine stands in a most favorable position,
when compared with reciprocating engines of large
powers, for the supply of electrical energy.

Westinghouse Automatic Car Circuitbreaker.
The

protection of railway-motor equipments by the
use of a fuse has until recently been the standard
practice and recommendation of electrical manufacturing companies. The results obtained have been
satisfactory only to a limited degree, as the fuse frequently fails to blow at the proper time, or to give
the equipment the best protection under all conditions of service.
The necessity of carrying extra
fuses, as well as the inconvenience of stopping the
car to replace a blown-out fuse is more or less of
an objection to this method, and many of the largest
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Bristol, and will be extended to Trenton as rapidly
as possible.
The link, when complete, will be 22
miles long. The company will have an authorized
capital stock of $1,000,000, all of which is held by

New York, Baltimore and Philadelphia capitalists,
and a bond issue of the same amount. Cars will be
running over the full 22 miles of line by December
1st.

General Electric Company
Manufacturing Carbons.

British

An

interesting feature of the report of the chair-

man, G. Byng, of the British General Electric Company, presented at the company's last general
meeting, was in reference to its second big works at
Wilton.
These works, now complete and in full
sv.'ing, comprise the company's new electric-carbon
factory, which practically represents a new industry
in that country.
So far no successful attempt had
been made to produce in the country carbons for
electric lighting that could compare in quality with
those supplied from the Continent dui'ing the last
The company's officers had carefully con15 years.
sidered the subject, and saw no reason why they,
who prided themselves on being manufacturers of
every electrical article, should not manufacture one
of the most important articles of consumption. They
had turned out carbons with ravv material bought
in England, and every test that they and some of
their customers had so far made, proved them to be
in every respect equal or superior to any carbons
They
they had handled during the last 15 years.
had found employment for an additional 200 hands,
and had succeeded in training them for this new
work. It would be premature in a free-trade country to predict financial success for those works;
they did not

know how

far their foreign competitors

might wish to fight them on their own ground.
The chairman believed that at the present moment
very few people were aware that almost every arc
lamp in the streets of every town in the kingdom,
every lamp in the docks or railway companies' stations, etc., every search-light in a man-of-war, or
used for the protection of the English coasts, was
lighted with cart>ons imported from abroad; considering what possibilities might arise under these conit was not quite out of place to appeal for
support from public bodies at the commencement.

ditions,

He might add that the officials of the Admiralty
had shown themselves alive to the importance of the
new carbon factory, and' had shown every desire to
In conclusion, he said that
give them a fair chance.
their Manchester, Sherlock Street, Birmingham and
other works, had all done exceedingly well during
the last year.

Correspondence-school System for
England.
announced that the correspondence methods of
technical instruction so well patronized in the United
It is

westinghouse automatic car circuit breaker.
fuse
street-railway companies have replaced
the
block with the automatic car circuit-breaker. This
practice offers better protection to the equipment,
as it reduces to a ininimum the possibility of injury
to the apparatus arising from the carelessness of the
motorman in improperly cutting out resistances
the circuit-breaker will open automatically when the
current reaches the value for which it is set.
Aside from the protective feature of a circuitbreaker, the convenience in resetting it is obviously
of great value.
The motorman in throwing the
handle of the breaker, after the occurrence of a
heavy overload or short-circuit, is not required to
leave his position at the controller to put the car
in service.
In most cases it is not necessary to
stop the car, as the breaker can be reset while drifting.

The automatic

car circuit-breaker manufactured
Westinghouse Electric and Manufacturing
Company performs the function of the fuse block

by the

by opening an overload or short-circuit it also rethe platform or canopy switch, in that it
provides a hand opening for the circuit. In construction, the instrument, wdrich is illustrated herewith, is thoroughly fireproof, of the best material
and workmanship throughout, and all parts are ininterchangeable. Its design prevents any arcing at
the current-carrying contacts, as the arc is broken
on extra contacts especially provided for the purpose, and assisted by a powerful magnetic blow-out,
which will open the severest short-circuit without
damage. Tlie breaker is calibrated, and can be set
to open at any current within the limits of its range.
The automatic opening device insures absolute certainty in opening when the current reaches the pre;

places

determincd value.

New

York-Philadelphia Electric Railway.
Union Trust Company

of Baltimore, Md., reclosed the underwriting syndicate for an
interurban trolley line between Torresdale, Pa., and
Trenton, N. J., via Bristol, Pa. The proposed railway, part of which is now in operation, will fill
the last link of a long-d'istance electric railway
between New York and Philadelphia. The underwriting covers a bond issue of $600,000 of firstmortgage five per cent, bonds of the Philadelphia,
Bristol and Trenton Electric Railway Coinpany.
This line now operates between Torresdale and
11ie
cently

States are to be introduced in England. Two officers
of an American correspondence school have recently
been in London making arrangements for the establishment of a British branch that may be the beginning of a chain of similar institutions throughout
Europe. Herbert Burrows, son of the well-known
English labor advocate, is coming to this country and
will spend six months in Chicago familiarizing himself with the correspondence system of instruction as
practiced in the Armour Institute, with a view to undertaking the management of the work in his country.

Speaking to The Daily News correspondent the
"The dearth
secretary of the London branch said
of technical education in the United Kingdom opens
up a wide field for the system of instruction by mail
that has proved so popular and beneficial to a vast
number of mechanics and artisans in the United
States.
shall also profit by the magic influence
that attaches everywhere throughout Great Britain
to the industrial life and ntethods of the United
Existing technical institutions in Great
States.
Britain are in most cases beyond the financial reach
of wage-earners, who are thus without the means
of developing their natural capacity in order to rise
above the drudgery of the engine-room or boiler
Leading trades unionists and labor leaders
shop.
assure us that they will welcome the intnoduction
They assert that until British privof the scheme.
ate benevolence has been moved by the examples of
Carnegie, Armour and' Schwab, British workingmen's hopes of increased efficiency must depend on
such individual initiative as we purpose enabling
them to exhibit."
:

We

Power-plant Extensions for Des Moines
City Railway.
City Railway Company

The Des Moines

has built
an addition to its old power house, the idea being
in the near future to tear down the old one and
build on to this new addition, thereby having a comThe old engines and boilers
plete new building.
bave been in use since 1888, and new ones were
sorely needed by the company. Another reason for
the extension is found in the fact that the company
is building a suburban line, the load of which added
to the present one would have b'een too much for
the old machines, the capacity of which was only
1,050 kilowatts, while the peak of the load sometimes
reached 1,400 kilowatts. The new machinery being

added

is

of the most

improved type and

will

give

August
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the company, when it is all installed, a model, complete and up-to-date plant.
The present machinery
in the new part comprises four horizontal waterti'he boilers built by the Aultman & Taylor Machine

Company, and an Allis-Chalmers engine direct-connected to a General Electric i6-pole. i.ooo-kilowatt
5~5-volt generator.
This unit alone, it is seen, will,
necessity, carry the present load.
It is intended to
install another similar unit in the near future, at
which time the old part of the plant can be entirely
shut down..

on

Sterling Spiral-filament

Lamp.

The

distribution of light in vertical and horizontal
planes from many of the standard incandescent-lamp
filaments is unsymmetrical, the old-fashioned hairpin or single-loop filament g'iving the nearest appro.ximation to perfect distribution in a horizontal
plane.
The lack of symmetry in incandescent-light
distribution has been recognized for many years, and
numerous fomis of filament have been deWsed with
a view to approximating more and more closely persymmetrical distribution. The accompanying
fect

diagrams, taken from some prepared by Francis W.
W illcox. show roughly the results of these efforts:
Fig. I shows the vertical and horizontal distribution at 45^ intervals from the single-loop or hairfilament just referred to; it will be observed
that the horizontal d.istribution is almost perfect, full
candlepower being obtained in six out of eight radial
directions about the a.xis of the lamp.
The vertical
distribution, however, shows a small percentage of
maximum candlepower measured straight downward

pin

through the

tip of the lamp.
2 is the single-coil filament, which was the
ne.xt developntent.
This form gives a slightly better
distribution in a vertical plane, the candlepower
downward through the tip being 6V1, and at 45° 13

Fig.

15 e.p.
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White Speed-regulating Device.

CORRESPONDENCE.

A

new device along the line on which many inventors are just now approaching the Patent Olfice
another attempt to solve the problem of greater
convenience in speed variation of machinery is
illustrated
in
the
accompanying diagrams. The
views illustrate a speed-regulator invented by Henry
P. White of Kalamazoo, Mich.
Fig. i is an end
elevation, and Fig. 2 is a side view, the former
having the tight and loose pulleys removed. The
inventor has set out with the intention of providing
a speed-regulator of the cone-pulley type, which may
be applied in combination with any desired source
of power, and to every class of machines, which, in
practice, are required to run at various speeds.
The
design also embodies a construction in which the
different portions of the contact surface of the belt
tra\-el at the same relative speed upon the surface
of each cone, thus avoiding the necessity of a compensating constant slip at the contact surface of

—

—

the belt.
The natural advantages which the inventor claims
for this improved mechanical speed-regulator are,
first, its range of variations in speed is practically
unlimited, as it may be designed to secure any variation which practice will demand second, its springregulated belt tension acts as a safety governor in
the operation of machinery; third, its automatic
speed-indicator makes it possible for the operator
to know always at what speed his machine is running; fourth, the easy and practical means it provides for securing any speed intermediate to the two
extremes embodied in the design of the machine
does not require the operator's hands to come in
contact with the belt; fifth, its simplicity of construction, which eliminates every undesirable com;

plication.

The main frame

indicated by

is

(A), and

(B)

New York

Notes.

—

New

York. August 16. The great subway being
built by the Rapid Transit Commission is advancing rapidly. The only break in the stretch of the
subway between the Postoffice and One-hundredand-fourth Street now is at the Hall of Records in
City Hall Park. The building is a land-mark, and
the historical societies are doing their best to preserve it. The subway builders, if they have to
tunnel under the old building, will expend considerably more money than is desirable, hence the
point arises of hastening the building of a new Hall
of Records, proposed some time ago, and the demolishing of the old one. No decision has yet been
reached in the matter. On the east side branch of
the

subway

which

diverges at One-hundred-andprogressing on schedule, and
there is no extraordinary complication except the
Harlem River tunnel where the building of a boxlike wooden frame under the water is being done
successfully. The remainder of this branch is nearly
completed, and most of the concrete for the elevated section of the road in the Bronx has been
laid.
The proposed subway when completed, will
have necessitated the removal of 3,213,000 cubic
yards of earth and rock. The total length of the
new track, including elevated portion, will be nearly
58 miles, of which 11 miles will be on elevated
structure.
When finiished the construction work will
have made use of 65,000 tons of steel, 8,000 tons
of ca.st iron, 551,000 cubic yards of concrete and
gio.ooo square yards of waterproofing.
Up to the
present $19,172,000 more than half the total cost
of construction has been expended on the road.
Mayor Low, before leaving the city on his vacation, signed a franchise granting the Union Railway Company the right to lay tracks across Macomb's Dam Bridge. The granting of the franchise
will be cause for much rejoicing in the Bronx, since
the laying of the tracks will afford the rcs'd=nts
Street

foirrth

work

—

is

—

16 c.p.

16 e.p.

Fig. I.— End Elevation.

12 c.p.

Siogle-loop Filament.

Fig.

2.

Single-coil Filament.

Fig.

3.

WHITE SPEED-REGULATING DEVICE.

CANDLEPOWER DIAGRAMS OF INCANDESCENT LAMPS.
candlepower. The horizontal distribution is more irregular than that from the single loop, ranging from

maximum.

Of

12 candlepower to
the more recent
types, the double-loop or twin-filament lamp gives
appro.ximately the same vertical distribution, but

considerably better horizontal distribution than the
single-coil filament, the horizontal distribution ranging from IS to 17 candlepower in a i6-candlcpower
lamp.
The oval anchored-filament lamp that is quite commonly used, gives further improvement in the vertical
plane, the candlepower through the tip being seven,
and that at 45° being 13. The horizontal distribution is also excellent, ranging from 14 to 16 candlepower. The double-coil filament gives considerably
better distribution in the vertical plane than any of
those previously mentioned, but its horizontal distribution is less symmetrical than that of the other
filaments.

One

of the latest developments

spiral filament, represented
3.

A

in this

direction

is

a

diagrammatically in Fig.

lamp having a filament of this sort is manuby the Sterling Electrical Manufacturing

factured

Company, Warren, Ohio. The diagram of light distribution shows perfect symmetry in both the vertical
and horizontal planes, 16 candlepower being obtained
at each of the angles.
The manufacturer states that
this result is actually obtained by photometric measurements with the lamp .stationary. These lamps are

manufactured

in the usual

the driven cone mounted upon a shaft which
carries the tight and loose pulleys, through which
power may be applied to the machine.
corresponding cone (C) is mounted upon a shaft located' at right angles to tile one on which cone (B)
the pulley (C) being the medium by
is fastened,
which power may be delivered from the machine.
track (E) is fastened to the main frame, or is a
part of (A), having a sliding frame (D) with a
shaft (I) and idlers (H).
(G) is a screw and
hand wheel, by means of which the sliding frame
may be moved along the track (E).
The dotted lines show the position of the belts
when the sliding frame is moved to the opposite
end of the track, and the relative places at which
the belts are applied also indicate the proportionate
speeds of the cones. Of all frictional devices used
to transmit mechanical force the belt and pulley
and economical.
has proved the most practical
Where the contact surfaces of the belts travel at the
same relative speed on all the pulley involved, there
is practically no loss
from friction, except in the
journals of the revolving portions of the machine.
It
is
said' the devices shown embody this feature,
which is of such vital importance to success in practice.
The device is not patented in combination
with any particular field of practice, but is covered
in the broadest sense of the term as a speed-regulating device.
is

A

A

voltages and candlepowers,

and supplied with standard bases

to fit all commercial
sockets.
It is claimed that this is the only lamp
made that will give the same candlepower measurement when revolved or stationary and at any angle.

A

strike on the Lafayette (Ind.) Railway Comlines was declared on
August 17th, and
refusal to
promises interesting developments.

pany's

A

recognize

union

and

also

to

re-employ

dis-

union men
the cause of the trouble.
Central Labor Union, in sympathy, declared
a lx)ycott against the company, and, as a result of
the concerted movement the cars, which are continuing to run, carry few passengers. Only the
union men left their work, and no attempt has

charged
Henrj- A. Everett of the Everett-Moore syndicate
was in Detroit recently attempting an arrangement
with the Toledo and Monroe Short Line by means
of which cars might be run between Toledo and
Detroit either through a purchase of the abovementioned line or by some traffic arrangement.

the

Fig. 2.— Side Elevation,,

Sterling Spiral Filament.

is

The

been made to interfere with non-union men.

their homes where formerly
tO'
walk across the bridge.
which I stated in my last letter as
imminent on the Manhattan elevated road, has been
averted through the intercession of Russel Sage,
who is a large stockholder in the Manhattan company. The men were granted the concessions asked,
which referred mainly to the length of a working
day and pay for overtime.
Commissioner Monroe of the Department of
Water Supply, Gas and Electricity .has appointed
Professor George F. Sever as consulting electrical
engineer at a salary of $4,000. The position was
created by the Board of Aldermen at one of the
recent meetings and affirmed by the mayor. Pro-

continuous ride to
they were oompelled
a

The

strike,

fessor Sever's first work will be in connection with
the preparation of a report from the department on
the overhead wires in the Borough of Brooklyn,
which is to be submitted to Mayor Low by September I2th. At the present time Professor Sever
is
adjunct professor of electrical engineering at
Columbia University and vice-president of the
American Institute of Electrical Engineers. During
1900 and igoi he was superintendent of the department of electrical exhibits at the Pan-American Exposition.
H. H. Vreeland, president of the Interurban Railroad Company, recently tendered a clam-bake to
the men at the heads of the various departments
under him at B'rewsters, N. Y., where Mr. 'Vreeland has his country home. Over 80 of the employes of the system attended. After the clambake Mrs. 'Vreeland tendered the party a reception
The
at Rest-a-While, the "Vreeland country home.
outing lasted from II o'clock in the morning until
9 at night and the employes are high in their praises
of Mr. Vreeland's hospitality.
The heads of the various d'epartments of the
Brooklyn Rapid Transit Company and the members of the clerical force have been instructed to
fill
out personal record blanks, .so that an accurate
record of each employe may be filed away. The

WESTERN ELECTRICIAN
idea of tlie company is to obtain and keep information pertaining to tlie members of its clerical force
for ready use in cases of promotion, accident, etc.
The New Yorl< Miin'icipal Civil Service Commission has issued notice that an examination for electrical engineer will be held on Friday, August 29th,
Applications for this examination will
at 10 a. m.
Technical knowledge
close August 25th at 4 p. m.
and experience will be required of the applicants.
The positions filled by this examination entitle a
man to a salary of $3,000 per annum.

cents per day, because they did not participate in
the recent strike of the Union Traction Company's

employes

Providence and Pawtucket, R. I. In
addition, each man was given $7.87, the increase
in their wages for the nine weeks since the strike

The Seekonk (Mass.) selectmen have granted a
location through that town to the Norton and Taunton Street Radway Company. The Bristol County
Street Railway Company had also petitioned for a
location through Seekonk.
The Massachusetts railroad commissioners have
reached a decision holding the conductor and motorman of car No. 54 responsible for the fatal collision^ on the Marlboro street railway on June 2Sth
last.
The decision says that they apparently received
no order that authorized them to pass the turnout on
which they usually waited for the special workingmen's car with which car 54 collided. 'The decision
criticizes the company for not having a power brake
on car No. 54 and for the character and method

stock for the construction
and installation of a new heating and lighting plant
in the American Museum of Natural History.
The International Railway Company of New York
city certifies to an increase of its capital stock
from $10,120,500 to $17,000,000. The National Elecincortric Clock Company of this city has been
porated with a capital of $250,000. Joseph Butcher
and W. L. Rose of this city are interested.

$200,000

at

corporate

of publication

of

its

timetable.

B.

New England News.

—

Railway Company

were forwarded

the attorney-general of Connecticut. The signers were
prominent citizens of New Haven. The application
calls attention to the strike of the company's employes and states that since about five o'clock on
the morning of August 6t!h, the company has absolutely failed to perform the great public duty
intrusted to it by the General Assembly, and has
failed to operate a single car for the carrying of
passengers. The petitioners ask that a temporary
receiver be appointed immediately, to take possession of the appliances of the company and to resume instanter the performance of the service. The
New Haven business men espoused the strikers'
cause, and there was an almost complete boycott
of the company.
The -Connecticut Railway and Lighting Company
is making a survey for an electric railway between
Waterbury and Milldale, Conn. This line will put
Waterbury in direct electric-railway connection with
ville

New Haven

Hartford,

A

Holyoke Water

and Meriden, Conn.

in

Power Company

the case of the
the city of

vs.

Holyoke, Mass., have decided that the city should
pay $329,874 for the company's electric-light plant
and an annua^l rental of $1,500 per mill power for
eight mill powers, the city to have the privilege of
taking eight more mill powers at the same rental.
The city is also to pay a bonus of $53,356 for the
mill powers, that amount being included in the
amount paid for the lighting plant.
1lie Massachusetts Railroad Comaniission has approved the lease of the Worcester and Webster
street railway to the Webster and Douglas Street
Railway Company, and has authorized the issue of
3,500 shares of new stock, at $1.16 per share, by the
Worcester Consolidated Street Railway Company.
The latter company is to use the proceeds from
the new stock for the purchase of real estate, rolling stock, equipment, and extension of buildings.
It will order 20 new open cars, to cost $100,000.
The Fall River (Mass.) aldermen have granted
franchises to the Old Colony Street Railway Company for an extension and relocation of its tracks,
to the Taunton, Assonet and Fall River Air Line
'

Street Railway Company for a location into the city,
and to the Dartmouth and Westport Street Railway

Company for carrying
The Massachusetts

freight.

Electric

Companies

report

that the gross earnings for June were $8,048 less
than they were in June, 1901. This is the first time
that the companies' receipts for any month have
been less than for the corresponding month of the
previous year. The July earnings are estimated
at about $650,000, or about (he same as those for
The June decrease was due to weather
July, igoi.

conditions.
The street-railway employes of Hartford, Conn.,
are discussing the advisability of striking for definite hours and extra pay for extra runs.
They
want time and a half for overtime.
The Electric Vehicle Company of Hartford, Conn.,
has received an order for six electric automobiles
for the New York Edison Company.
The vehicles
are to be used by the superintendents of the Edison
illuminating and power companies in New York

and Brooklyn.

The Concord and Manchester (N. H.) half of
the Concord, Manchester and Nashua street railway
is in operation.
It is 16.79 mjles long and the running time

There

is

has

one hour and 30 minutes.
been

Southern Developments.
Charlotte, N.

to

controlling interest in the Adams (Mass.) Gas
Light Company and an option in the Adams Electric
Light Company have been obtained by the North
.^dams Gas and Electric Light Company, which will
now supply light to the towns of Adams and Will-

iamstown.
The commissioners appointed

The engines are capable of generating 10,000 horsepower.
L.

Canadian Intelligence.
Toronto,

Ont.,

considerable discussion of the
advisability of establishing a municipal electriclightnig plant in Fall River, Mass. The Fall River
Electric Company has been charging 35 cents per
light per night but it now offers to do" the service
for 30 cents per light per night on a contract running five years, thivs allowing the city to save
$20,000 per year. The city government will soon
act on the matter.
Over 100 employes of the Rhode Island Comjiany have each had their wages increased
12'^

C, August

16.

— C.

Jerome Simmons

reported to be at the head of a new electric-light
company seeking the right to supply
Atlanta, Ga., with light and power. The company
proposes to build a big plant on Chattahoochee
River, near Atlanta.
The application for a charter
has been filed.
All property of the Norfolk (Va.) Heat, Light
and Power Company has passed into the hands of the
Norfolk, Portsmouth and Newport News Company,
the consideration being about $115,000.
The electrical department has begun wiring the
Textile Building at the St. Louis Exposition. The
wires are run from the electric subway through
t-he court of the building to the transformer room,
where the current is diminished from a voltage of
is

and power

,

6,000 to one

The

of 100.

Talladega

Lighting Company has secured
Talladega, Ala., and is under con-

the gas plant at
tract to have a power plant for lighting and power
built in two years; also to have electric lights ready
for use in six months.
Steam will be used for
power until the waterpower can be developed.
C. B. Huggins, Jr., and S. B. Christy have bought
electric-light and gas plant at Murfrecsboro,
Tenn. The plant will be removed to the site of an
ice and cold-storage plant owned by" the purchasers.
The price paid for the plant was $15,000.

the

The Pearson syndicate has bought a controlling
interest in the St. Charles Street Railway Company.
This is the fourth line secured in
Orleans by
this syndicate.

New

R. R. Robinson and others have transferred a
street-railway franchise in Jacksonville, Fla., to the

North Jacksonville Street Railway, Land and Improvement Company.
Three electric-railway lines, traversing the tricities, near
St. Louis, Mo., have been
combined
under one name as the Granite City and St. Louis
Railway Company. The companies combined thus
are the Granite City and Edwardsville the Granite
City, Venice and East St. Louis: and the 'Venice,
Madison and Granite City railway. These lines
were constructed and operated by Fred E. Allen
and others. The transfers represent about $500,000.
C. R. Caldwell and others have accepted a proposition from the owners of the street-railway,
gas
and eleotric-light plants of Staunton, Va., and have
agreed to take the plants at a rumored figure of
;

$85,000.

R.

S.

Williams,

president

the Railways and
Lights Company of America, has inspected the power
plant at Knoxville, Tenn., and states that improvements will be made in the way of new apparatus
and needed changes.
of

The Georgia Railway and Electric Company is
contemplating an extension of its service from
Atlanta to Hapeville, building a spur from East
Point.

Residents along the Olive Street road. St. Louis,
Mo., on account of their objections to outsiders
owning a street railway, have asked for a franchise
themselves to incorporate under the name of the
West Olive Street Railway Company. Dr. W. Carl
Feld and others are interested.
August 26th has been named as the day for the
formal opening of the new electric line between
Augusta, Ga., and Aiken, S. C.
is rumored that the Hagerstown
(Md.) ElecRailway Company has bought the old trolley
roadbed from Boonsboro to Keedysville, a line having
recently been completed to Boonsboro from Hagers-

It

tric

town.

The
mond,

Electrical Construction Company of RichVa., has the contract for a $20,000 electric

plant at

Warrenton, Va.
of Plaquemine,

The town

La., has granted a franA. Holloway and associates for an
electric power plant, to furnish light to the town,
work to begin within one year.
The city of Fernandina, Fla., will begin at once
several municipal improvements, including on extension of the lighting plant.
The Charleston (S. C.) Light and Water Company has filed notice of an increase of capital stock
from $500,000 to $1,000,000.
Four large engines, costing $60,000, are being installed for the Birmingham
Railway, Light and

chise to Dr.

W.

August

15.— The

Southwestern

Company has made an application to the
(Ont.) City Council for the privilege of
running another electric railway in the city. This
company is already chartered to run an electrici

raction

London

railroad line from Hamilton through to Glencoe and
Strathroy, passing through the towns of Brantford,
Paris, Woodstock, Ingersoll arnd London.
The company has mapped out a route from east to west on
the south side of the city, connecting with radial

railway lines proposed to be run to Delaware on
the west and Ingersoll on the east.
It offers 10
fares for 25^ cents.
The present company has a six
months' option to build any proposed electric line.

The Hamilton and Caledonia lilectric Railway
Company has made satisfactory arrangements with
the

Walpole Township

Council for right-of-wav.
intetided to build the road
in sections, but has met with such a cordial reception and approval all along the line, that it has
determined to build the entire line at once. The
road will run as far as Selkirk, by way of Cayuga,
out of Hamilton by the James Street incline.

The company

Boston, Mass., August 15. Last Saturday papers
applying for a receiver for the Fairhaven and West-

l(;02

Power Company.

began.

Mayor Low has signed an ordinance providing
for

Aufiiist 23,

originailly

The Hamilton, Grimsby and Beamsville Electric
Railway Company has accepted the by-law for a
right-of-way through Beamsville, and the extension
of its line to Vinemount, about 4% miles, will be
begun shortly. It is the intention of this company
to extend its line eventually on to St. Catharines,
12 miles from Beamsville, there to connect with
the Niagara, St. Catharines and Toronto elactric
railway which runs from St, Catharines to Niagara
Falls.
H.
'

Information from Indiana.

—

Indianapolis, August iS.
The franchise of the Indianapolis Traction and Terminal Company and the
eight interurban electric roads was passed by the
City Council on Monday night and has since been
signed by the mayor and representatives of all the
roads interested. President McCulloch of the Union
Traction Company said that he was not only highly
satisfied with the way in which the interurban question had been settled, but that he was proud of the
progressive spirit displayed by the city.
It means,
he said, that Indianapolis stands alone as the only
city that has recognized the immense value of interurban traffic, and has provided for its proper and
systematic operation throu.gh the city. President
McGowan of the Indianapolis Street Railway Company, who has been active in bringing about the
solution of the interurban problem, said that the
passage of the ordinance means that within iS
months Indianapolis will be the greatest electrical
center in the world, and will be visited by thousands
who will come merely to see the extraordinarily
perfect local and interurban street-railway systems.
One million two hundred thousand dollars will be
expended in constructing the two loops, a magnificent
passenger station, and perhaps two^ freight stations.
During the last week plans were projected for
three big interstate electric-railway enterprises. A
trolley line from Indianapolis to Springfield, III., by
way of Terre Haute and Paris, is the ambition of
A. J. Hunter of Paris and other Illinois and Indiana
capitalists.
The Indianapolis and Plainfield line is
Mr. Lieber
finished, and cars will be running soon.
will build on to Terre Haute.
The Paris and Terre

Haute Traction Company has already been formed
and Mr. Hunter says work will begin soon. He
says the ultimate object is a trunk line from Indianapolis to Springfield, by way of Terre Haute,
Paris, Charleston, Mattoon and Decatur.
The Fort Wayne, Dayton and Cincinnati Traction
Company has planned the biggest electrical-railway
project yet outlined for eastern and northern Indiana.
It is planning to build a road from Cincinnati to
Fort Wayne, thence to Warsaw, there to connect
already being built through Goshen. South
Bend, Elkhart and Laporte, to Michigan City, and
to secure entrance to Chicago by establishing a line
of steamers.
The above-named company is backed
by an eastern syndicate of capitalists.
The Indianapolis Street Railway Company has put
representatives to work organizing a company to
construct an interurban line between Indianapolis
and Cincinnati. The route selected is through Morgantown, Rushville, Liberty and Hamilton. Mr. Mclines

Gowan says that the interests controlling the Indianapolis and Cincinnati local companies already
Efforts
the line from Cincinnati to Hamilton.
to purchase the Shelbyville line and the AuroraCincinnati line having failed, the Rushville-Hamilton
route is the only remaining" desirable route to be
built.
It is the plan to have two separate companies
build parts of the line one from Indianapolis to
Rushville, and the other from Hamilton, Ohio, to
Rushville.
These plans have been carried so far as
to
dispose of considerable stock. Portland, the
capital of Jay County, is destined to be an
interurban center. In addition to the Muncie and
Portland Traction Company's line, the Ohio and
Indiana has received a franchise through the county
lo Portland, and the FoTt Wayne, Dayton and Cincinnati Traction Company promises to make Portland a stopping place, and' the Eastern Indiana Traction Company says it is getting in shape to push
the work of construction to Portland, and now conies
own

—
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the Western Ohio, which has its line in operation
to Celina, Ohio, and says it will extend its line to
Portland, to connect with that of the Mnncie and

Portland Traction Company.
The Torre Hantc Electric Railway Company has
decided to build a line from the city of Brazil south
The farmers have agreed to give the
to Poland.
right-of-way, and the line will open up a section
void of railroads.
President Irwin of the Indianapolis, Greenwood
and Franklin line announces that a contract has been
let for an extension to the road from Franklin to
Columbus, a distance of 20 miles, and that the work
will be pushed to a speedy completion.
The Elkhart, South Bend and Chicago Electric
Railway Company has filed articles of incorporation.
The company proposes to connect Elkhart, South
Bend and Mishawaka by an electric road. The capstock is $15,000.
The Fort Wayne and Southwestern Traction Company has completed its line to Wabash, and has begun
liinited service
operating cars on schedule time.
The Wabash Railway Comwill be established soon.
pany ha* announced a 60 and 75-cent round-trip fare
between Wabash and Fort Wayne, in opposition to
the Traction company's 70-cent fare for one way.
The Evansville and Terre Haute Railroad Company will adopt electric-car service on its line between Evansville and Princeton, in opposition to the
electric line almost completed between the two cities.
The roads parallel and pass through one of the
richest stretches of country in Indiana.
There are
signs of preparation for the equipment of the steam
road with electricity, and the Ti-action people are
considerablv agitated over it.
F.
ital

A

Mexico and Texas.

—

Austin, Texas, August 16. There are a number of
lines of electric railway projected
Texas, and if the plans of the promoters of these
enterprises are carried out, there will be a large
amount of electric-railway building done in this state
during the next few years. The success of the
interurban lines which are now in operation between Fort Worth and Dallas and
between
bherman and Denison has acted as an mcenrive
lor the building of similar lines between cities in
other parts of the state. An effort is being made
to organize a company of home capitalists to build
an electric line betw-een Houston and Galveston, a
distance of 50 miles, and it is believed that the project will be successfully accomplished.
The question
of building an electric road to connect Austin and
San Antonio is also being agitated. The distance
between the two places is 81 miles. The proposed
line would pass through a immber of thriving towns,
among them being Kyle, San Marcos and New
Braumfels. The latter place has a splendid fishing
and pleasure resort, which is visited by thousands
of people each Sunday and at intervals during the
week, excursions to the place being run bj' the steam
railroad from surrounding towns.
The project of
building an electric line between Temple and Belton,
a distance of about 12 miles, is practically assured,
and the work of construction will soon begin. An
interurban electric line is now being built between
Beaumont and Port Arthur, a distance of 25 miles,
and there is talk of the same company building a
line between Beaumont and Orange, also a distance
of 25 miles. There are a number of towns in North
Texas around Fort Worth and Dallas which will
probably be connected with the latter two cities by
interurban lines within the next few years.
There are also a number of interurban electric
lines projected in iUexico.
The first of these lines
to be built in that country was placed in operation
between Torreon and Lerdo several months ago,
and it is said to be doing a profitable business in
the matter of handling both freight and passengers.
The City of Mexico is already connected with many
of her principal suburbs by interurban lines, and
extensive additions to the existing system are procoihpany has been organized and the work
jected.
of construction begun on an electric line which is
to connect the city of Linares, state of Tamaulipas,
and the thriving town of Teran, in the same state.
Several enterprises of this nature are at present
lying dormant in Mexico owing to the high rate of
foreign exchange which has been prevailing for the
This high rate of exchange makes
last few months.
the purchasing of foreign electric and other equipment and goods almost prohibitive, and the promoters of these enterprises are patiently awaiting an
improvement in the financial situation, when they
will carry tlxrir plans to fulfillment.

new interurban

m

A

The Au.stin Electric Railway Company, which recently passed out of the hands of a receiver and has
been reorganized on a sound business basis, is making extensive improvements, such as the rebuilding
of its track, the purcha.se of new cars etc. Important extensions are also to be built.
'I'he work of constructing the great electrical transmission plant of the Guanajuato Power and Tranmi.ssion Company in the .state of Guanajuato, Mexico.
has begun, and will be pushed to completion as rap'Ihe company has a capital stock
idly as possible.
of $1,800,000. United States money, all of which has
been subscribed. The project embraces a number
of engineering difficulties, all of which have been
carefully considered and solved by skilled .American
engineers.
The generating plant is to be located
near the city of Zamnra. on the Duero River, the
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w-aters of which stream are to be utilized in furnishing the necessary generating power. The transmission lines of the company will run from this gencrating plant to the city of Guanajuato, a distance of

no

At Guanajuato

miles.

a distributing plant will

which will carry the electric power to
many surrounding mines and factories. These disbe

located',

tributing lines will be more than 50 miles in length.
It is expected that the operation of this great electric generating and transmission system will afford
the mines such cheap power that many properties
w'hich cannot now be worked will be opened up
and made to return a handsome profit to their respective owners.
W. D. H.

Northwestern Notations.
Minneapolis, Minn., August

16.

— The

Fargo and

Company has been granted
Fargo, N. D., and in Moorhead, Minn.
The Seattle Electric Company of Seattle, Wash.,
will make a number of changes and improvements.
Permits have been taken out for the erection of
the Olive Street car barns, to cost $40,000.
Underground-wire work is to be constructed at a total
Moorhead

Street Railway

a franchise in

A

cost of $300,000.
number of changes in the routes
of car lines are to be made in order to relieve congestion and to expedite traffic. Extensions of a
number of lines are also in prospect. The company
has just installed a new 4,ocio-horsepower engine,
which will be used to furnish power for the new
interurban line to Tacoma.
The Vinton, Independence and Bell Plaine Railroad Company has been organized to operate an electric-railroad line between the cities named, in^ Iowa.

The Twin City Rapid Transit Company is considering sites along the river bank in Minneapolis
for the construction of an immense power plant to
cost $1,500,000.
The plant will be used in the event
of failin.g power from the waterpower of the Mississippi River, which has frequently been overtaxed
low water.
'ihe Suburban Rapid Transit Company has begun
the construction of a line from Winnipeg, Man., to

m

Headingly.
Contracts are let for the erection of a new power
station for an electric-light plant at Plainview, Minn.
A brick station is being erected at Devils Lake,
N. D., for an electric-light and water plant.
The voters of Mantorville, Minn., have pledged

Wedge & Son a bonus of $1,000 to aid in rejSuilding
their flour mill and electric-light plant in connection.
C. M. Humphrey of Ironwood, Mich., is promoting
an electric railway from Fairmont, Minn., to Armstrong, Iowa.
He also proposes to purchase the
electric-light plant from the village of Fairmont, if
the latter will sell.
crew of surveyors has been at work around the
waterfall at Taylor's Falls, Minn., and there has been
a great deal of curiosity as to who was behind the
move. It has been credited to the Twin City Rapid
Transit Company and to the General Electric Company of Minneapolis, both of which deny all connection.
It has been credited also to eastern capitalists, who are supposed to intend to develop the power
and transmit it electrically to all cities within a
reasonable distance.
R. E. Lester of Little Falls, Minn., has made a
proposition to establish an electric-light plant for

A

Royalton, Minn.

The council of Fergus Falls, Minn., has decided
to place all private consumers of electric light on a
meter basis on and after October ist.
council of Grand Rapids, Minn., has awarded
contract for the erection of a power station for
the electric-light and water systems.
T. W. Warwick and L. G. Hopkins have bought
the business of the Waterloo Electrical Supply Company of Waterloo, Iowa.
The Tri-City Railway Company of Davenport,
Iowa, will make extensive changes and improvements
to its barns.

The

a

The John U. May Company has been granted
franchise through Clinton, Iowa, for
is projected to Davenport.

its

line

a

which

The Dundee Water Power and Electric Light
Company of Dundee, Wis., has been incorporated
with a capital of $25,000.
The new municipal plant being installed for New
Ulm, Minn., is expected to be completed by September

1st.

The

St.

Marie,

in

Mary's Traction Company of Sault Ste.
Michigan and in Ontario, has awarded

contracts for the construction of eight miles of
street-railway line in the Twin Soos, to the Falk
Company of Milwaukee.
formal transfer has been made of the properties
of the Fargo Gas and Electric Company and of the
Fargo-Edison Company at Fargo, N. D.. to the new
Union Light, Heat and Power Company.
An electric railway is projected from Mount Ayr,
Iowa, to Creston. Two routes are suggested, one
via Diagonal and the other via Tingley.
The Jamestown (N. D.) Electric Light Company
undergoing reorganization, having been sold to
is
Mr, Canham and O. McHarg, the former holding a
two-thirds interest and the latter one-third. Mr,
Canham has been manager of the old company. R.

A

Among

the Rockies.

—

Franchises for a water
Salt Lake City, ,\ugunt 15.
and light system have been granted by the city of
Havre, Mont. Work will be begun at once.

Cascade Water Power and Light Company
British Columbia, will turn on power
between that place and Phcenix within 5o days.
Tlhe

of Cascade,

The double-pole

line, of some 22 miles, has been
completed. There has been some delay in the delivery of machinery, but now a large part of it has
arrived.
Actual work on the plant was started
some four years ago, and since then about
$500,000 has been expended. All work has been
carried on by W. Anderson, the present engineer

in

charge.

The lelluride Power Company of Provo, Utah,
has been made defendant in a suit brought by irrigation companies, asserting that the power company is wasting the water unnecessarily.
Work will at once commence on the new electriccar line to connect Pueblo and Beulah, Colo,, a
distance of 30 miles. The franchise has been granted
to the Rapid Transit Company of Pueblo,
The
company has agreed to pay the city one per cent,
of the gross earnings within the city limits.
The

new company is capitalized for $100,000,
The Consolidated Railway and Power Company
of Salt Lake City will extend its Murray line to
the smelters which lie south of that town. It is
also reported that the railway company will ask
for a franchise to extend its lines to Sandy, 3%
miles south of Murray.
Boise, Idaho, has accepted the bid of the Capital
Electric Light, Motor and Gas Company to furnish
that city with electric lights.
The company agrees
to furnish 54 450-watt arc lamps at $6.50 each per
month, and current to light the city hall by meter
at 10 cents per kilowatt-hour.
The Denver Tramway Company of Denver, Colo.,
has filed papers for the taking of 600 cubic feet of
water a second from tilie Grand River, near Glenwood Springs, Colo, The object of the company is
stated to be the generation of electricity to be
supplied for power purposes to Leadville, Aspen
and other points.
The Wabash Mining Company of Park City,
Utah, has installed a complete electric-light and
power plant on its properties,

A company has been formed in Butte and Helena,
Mont,, to be known as the Crooked River Electric
Mining and Power Company, The new company
will erect a

2,000-horsepower plant, using the waters

Crooked River, Power will be supplied to the
company's quartz mine and other mining properties,
A contract has been awarded to C, G. Cunningham, electrician of Greenwood, British Columbia,

of

for the installation of an electric-light plant at Fairview, British Columbia.
Farson, Leach & Co. and Devitt, Tremble & Co.,
Chicago bankers, have closed a deal for the purchase
of the Pueblo (Colo.) Gas and Electric Light Company's property, the consideration being about $500,000.
Lewis E. Eyman of Chicago, it is understood,
will be at the head of the new company.
The American Falls Power, Light and Water Company has commenced delivering current into Pocatello, Idaho, over a transmission line of 24,8 miles.
The new plant has a capacity of 4,500 horsepower.
The entire proposition was engineered by J. H.
Brady, the president of the company.
The Colorado Electric Power Company, working
under the Kurren franchise, has commenced delivering power into Cripple Creek, Colo., as has also the
People's Electric Company. This gives the residents
of that city the benefit of three electric-light lines,
and a merry war is anticipated.
The Hercules Power Company of Logan, Utah,
has, without warning, raised the rates from 35 to 75
cents for one i6-candlepower lamp per month.
nuiTiber of business houses have ordered all lights
This action of the company will
to be taken out.
hasten the work on Logan's municipal plan.t now

A

being

built.

Telluride Power Company, Provo, Utah, has
secured the contract to furnish light and power for
the driving of the long Niagara tunnel in Bingham

The

district.

The owners of the Pearce mine

will build an elecrailroad from VVillcox, Ariz., on the Southern
Pacific, to its property, a distance of 20 miles.
The Cheyenne (Wyo.) Electric Lig'ht and Fuel
Company has installed two 150-horsepower and' two

tric

boilers, and later will add another
boiler of 150 horsepower.
new generators of
1,000 lights ea-ch will be installed to take the place of
new engine of 200 horsetwo 450-light dynamos.
new switchboard of the
power will also be added.
latest pattern, and numerous other improvements will
new building. 24 by 38 feet,
be installed at once.
A. W. C.
will also be built.

6o-horsepower

Two

A

A

A

On

the Pacific Slope.

—

San Francisco, August 14. Contracts for the electric line from Pendleton to Dayton, Ore., have been
let and work on the power house will be commenced
The Northwest Power Company has the
at once.
contract to furnish the machinery, erect the power
houses and furnish and lay the track.
of Silverton. Wash., has been
G. H. Headlee
granted a franchi.se for a waterpower plant at Everett, Wash.

The

contract

for

driving

the

14,000-foot

tunnel

through the mountain separating Lakes Beautiful
and Coquitlam in British Columbia has been awarded
by the Vancouver

Power Companv to the Ironsides.
Company for $250,000. The

Rannic and Camplsell
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project, when compleled, incUidiiig tlie power plant,
The waters of Lake
cost abont $1,000,000.
will
Coqnitlam will be piped throngh the tunnel nnder
the monntain separating the two lakes.

reported that every operator and lineman of
the Yukon telegraph lines from Ogilvie station, 50
miles from Dawson, to Cariboo' Crossing, 400 miles
from Dawson, have signed a declaration to the minister of public works that they would go on a strike
at once unless the former scale of wages was estab-

August

are the promotors, will at once begin the erection
of the plant.

sell

Jordan, Minn., has voted to issue bonds for the
construction ancl operation of a city lighting plant.

It is

lished.

The Washington and Oregon Electric Railway,
Light and Power Company has secured the franchise
A. W. C.
for its road through Pomeroy, Wash.

PERSONAL.
Charles T. Yerkes sailed from Liverpool Wednesday for New York city. It is stated that he is coming to this country in the interests of his London
nn'derground railways.
Mr. Muraki, post and telegraph inspector in the
Japanese Kingdom, recently arrived in San FranHe coimes to the United States to study the
cisco.
telegraph and postofifice systems.
John Lambert, president of the American Steel
and Wire Company, is reported to be critically ill
attend
in Denver, Colo., where he went recently to
the election of the Colorado Fuel and Iron Com-

Frankfort, N. Y., is preparing to erect an electriclight plant.
E. R. Weaver, city clerk, may be addressed.

The Washtenaw Light and Power Company of
Ann Arbor, Mich., has been incorporated with $200,000 capital stock.
Emporia, Kan., invites bids on electric-lighting
machinery for a new plant. The city will spend
$20,000 on the plant.
Zeeland, Mich., will vote on a proposition to issue
$18,000 in bonds for the purpose of building an electric-light plant and waterworks system.

Foreclosure suit has been commenced in the Superior Court of Illinois by the Northern Trust Company, as trustee, against the Evanston (111.) Yaryan
Company. The bill alleges that the property covered by the trust deed is not sufficient security, and
asks that a receiver be appointed. The Yaryan
Company has filed an answer to the bill, in which
the default and all of the allegations in the bill
are admitted.

ELECTRIC RAILWAYS.

pany.
EUicott, city electrician of Chicago,
has gone West on a hunting and fishing trip. He
will make his first stop at Monida, a town on the
He expects to be
state line of Montana and Idaho.

Edward

B.

absent from Chicago for two weeks.
W. G. Rowen has resigned as superintendent of
the city electric-light plant of Rochester, Minn. He
will go to Portland, Ore., where he will engage in
the electrical contracting business and will have an
the

in

initerest

Northwest Electric Company.

E. E. Torrey, for 18 years superintendent of tele-

graph for the Michigan Central Railroad Company,
has retired from the service.

A

large party of his
Detroit, Mich., re-

associates met at his home in
cently and presented to him a $250

diamond

ring.

Mrs. Nellie Farr, vice-president of the Farr Teleand Construction Company, Chicago, and
Edward Hurst, manager for the same company,
were severely injured in a runaway accident in Chicago on August 17th. Neither Mrs. Farr nor Mr.
Hurst are thought to be seriously hurt, although

phone

both received painful bruises.
Lyman M. Darling, a director of the Pawtucket
(R. I.) Electric Company, died at Sugar Hill, N. H.,
on August loth. He was born in Bellingham, Mass.,
52 years ago. He was president of the Darling Company of Chicago, the Metropolitan Hotel Supply
Company of New York and the Pawtucket Gas
Company, and an officer of other corporations and
institutions.

General Irving Hale, the Denver (Colo.) representative of the General Electric Company, has
been elected president of the National Society of
the Army of the Philippines. General Hale won
his rank of brigadier general by his gallant conduct
as colonel of a Colorado regiment in the Philippine
campaign. He graduated from West Point in 1884
and was an officer in the Engineers' Corps of the
army until 1890, when he resigned to enter commercial life.
Frank Kurz has resigned his position as superintendent of the electric-lighting department in Ap-

Wisconsin Traction, Light,
Heat and Power Company. Mr. Kurz had been
connected with the local lighting companies in Appleton for 22 years and during that time had taken
no vacation. With his brother, William Kurz, he
was instrumental in erecting in Appleton what is
Wis.,

pleton,

of

claimed to be the

the

first

dynamo

for electric lighting

the United States.
George H. Hopkins, associate editor of the Scienand progressive
tific American and a well-known
in

summer home

Cheshire,
Mass., on Sunday, August 17th, as a result of a
three days' illness, brought on by uraamic poisonMr. Hopkins was 60 years old, and had spent
ing.
much of his life in the advancement of science.
He was a well-known writer on scientific subjects,
and was the author of "E.xperimental Science," a
scientist,

died at

his

in

popular book on physics. His family, who reside
in Brooklyn, N. Y., were at his bedside when he
died.
J. J. Dickey of Omaha,
Western Union employes,
while exploring on Pike's Peak recently, in an en-

J.

Neb.,

P.

Cook of Chicago,

and Major

Sells,

deavor to look into the feasibility of laying a surface
cable connecting the summit station with the lower
levels, had a narrow escape from death, the danger
being caused by mountain sheep above them loosening rocks which rolledi down the mountain side.
Tlie men were kept busy dodging these stones for
almost a half hour. They, however, completed
their survey of the situation and proposed the laying
of a half mile of cable, this to be held to the mountain side by granite blocks.

ELECTRIC LIGHTING.
At

a special election held in Charles City, Iowa,
15th, a 25-year franchise was granted to the
Charles City Electric Light and Heating Company.
The company, of which G. E. May and H. V. Fus-

August

The
creased

Illinois
its

Traction

Valley

capital

Company has

in-

from $550,000 to $700,000.

Engineers are surveying the proposed route of the
road to be built between Winona, Minn., and
Rushford, Minn.

23,

rgoa

extending from San Francisco to Boston. About 20
cities are now ready and will elect officers during
the week.
General A. W. Greely, chief signal oflScer, has
returned after an extendedi visit to Alaska, where
he has been completing arrangements for the extension of the telegraph system of that territory.
General Greely will now give active attention to
the army and navy maneuvers, as the army depends upon the Signal Corps for information concerning the approach of the war vessels. Already
the telegraph system has been put in thorough repair and perfect order, while experiments are being
made with wireless telegraphy and balloons.

AUTOMOBILES.
A New

York

firm, it is said, has recently contracted for $1,000,000 worth of French automobiles.
The deal is the largest of the kind on record. The
purchase calls for the delivery within one year of
300 order machines, ranging in value from $4,000
to $12,000 each.

The Fifth Annual International Automobile and
Bicycle Exposition will be held under the auspices
of the Society of German Bicycle Manufacturers at
the Crystal Palace, Leipsic, from the i8th to the 27th
of October next.
There is already a great demand
for floor space at the exposition, detailed information in regard to which can be obtained by writing
to Herrn A. v. Slawinski, General-Secretair, Internationaler Markt & Ausstellung von Motarfahrzeugen, etc., Krystal^ Palast, Leipsic, Germany.

electric

Company

The Rapid Transit

Electric
incorporated.

(Pueblo,

Colo.) has been
Charles Henkel is
president of the company. The company intends to
build a road from Pueblo to Beulah, a distance of
miles.

,^5

The

of East St. Louis, 111., granted the
East St. Louis Electric Street Railway Company the
right to connect with the lines on the Eads Bridge.
The East St. Louis cars will now run over the bridge
into St. Louis, Mo.

council

Kewanee (111.), Cambridge and Geneseo
Railway Company has been incorporated with a
The

capital of $100,000 to operate a street railway between
Kewanee and Geneseo, via Cambridge. (George A.
Anthony is interested.

There has been considerable talk during the last
few days that a general strike of all the surface
street-railway employes in Chicago was imminent.
The men appear to have certain grievances against
the

companies, but it
by arbitration.

is

likely

may

they

that

be

settled

The Superior Court of Ohio, through Judges
Dempsey, Smith and Ferris, recently rendered a decision declaring unconstitutional the Rogers Law
under which the Cincinnati Street Railway Company received an extension to its franchise of 50
years.
If the Supreme Court sustains the lower
court all franchises existing under the Rogers Law
The railway

expect a reany event, they will seek relief at
the extra session of the Legislature, to be held next
week.

will be invalid.
versal, but, in

Mention was made

in the

officials

Western Electrician Au-

gust i6th of a proposed railway deal in Omaha,
Neb., through which the Omaha Street Railway Company obtained control of all the railway lines in
Omaha, Neb., and Council Bluffs, Iowa. This deal
went through, and now another is reported. It is
the purchase, by J. and W. Seligman & Co., New
York bankers, of all the Omaha City Railway Company's lines. The consideration, it is
said, was
The Seligmans represent a syndicate
$6,000,000.
composed of New York men. As a result of the
first deal the syndicate will control the entire streetcar service in and around Council Bluffs, Iowa, and

PUBLICATIONS.
The

Jeffrey Manufacturing Company of Columbus,
Ohio, has issued a special price list of its water
elevators.

The American Blower Company issues an
trated sectional catalogue devoted to its
sure and volume blowers. These are shown in
ous types and sizes and some are arranged for
tric driving.

ABC

paid $S,ooo for the property.

On August I2th the Pete Marquette Railway Company opened up telegraph service over a private system which that company has been installing between
its lake ports and all points in Michio^an along its
Heretofore all the company's business has been
line.
transacted over Western Union lines.
The Franklin Telegraph Coinpany has
the

corporation

commissioner

tificate of condition.

at

The statement

Boston

filed

with

its

cer-

gives the fixed

capital as $1,000,000, all of which has been paid in.
There are no assets or liabilities outside of the
capital stock.
This company is controlled by the

One of the most complete and perhaps the largest
catalogue on electric-hoisting apparatus that has been
issued in this country is being distributed by the
Denver

Engineering

A

Colo.

feature

giving

all

the

A

MISCELLANEOUS.
A

consular report gives the exportation of rubber
this season from the Amazon Valley as amounting
to 29,997 tons, this being 2,317 tons more than in
1900-1901.
B.

and Hector Owsley have begun

suit

against the Northwestern Elevated Railroad Company of Chicago for $100,000 damages. The complainants allege that their building in Fullerton
Avenue has been made almost uninhabitable since
the erection of the Northwestern company's power
house, near their structure that, because of vibrations, a section of their building collapsed, causing
the death of a child, for which they had to pay
heavy damages, and that their structure is partly
undermined. The Owsleys further allege that the
foundations of the power house are not sufficiently
strong to bear the load of .machinery placed on
them.
;

TRADE NEWS.
The

Electric
Battery
Company of
Cleveland, Ohio, certifies to an increase in capital
stock from $25,000 to $100,000.

A

Nungesser

dispatch from Erie, Pa., dated August nth,
the Keystone Electric Company of that
manufacturer "of dectrical machinery, was sold

states that

on that day to a

International Union of
Commercial Telegraphers will be held in Chicago
on September 20lh. The movement to organize the
commercial telegraphers began in Chicago two
months ago. Locals have been formed in 15 cities
the

of Denver,
the general

listed,

location of the hoist in the plans of the
constructing engineers. The company mamifactures
a great range of sizes, and many prominent companies are using its hoists.
large number of its
machines are used in the Cripple Creek Mining District.
The catalogue is neatly illustrated and contains some valuable engineering data and tables.

for

city,

The convention of

is

accomoanied by a table
of the dimensions which are necessary

Robert

Clowry, president.

Works Company

of the publication

drawing of -each hoist

American Telegraph and Telephone Company, with
C.

elec-

Paranite and Peerless rubber-covered wires and
cables are treated in an attractive catalogue, recently issued by the Indiana Rubber and Insulated
Wire Company of Jonesboro, Ind. Various styles
of high and low-tension and telephone wires are
listed.
Several extracts are made from the National
Electrical Code, and the catalogue closes with several
pages of useful weight and measurement tables and
other useful information.

Harry

TELEGRAPH.

presvari-

A new general supply catalogue (No. 16), a new
telephone and telephone supply catalogue (No. 179,
a new catalogue of Gutmann alternating-current
wattmeters and a new catalogue showing a full line
of rubber-covered wires and cables, have just been
issued by the Electric Appliance Company of Chicago.

Omaha, Neb.

Advices from Honolulu state that the CommerPacific Cable Company has purchased a site
cial
for landing its cable from San Francisco on the
beach at Waikiki. The company is said to have

illus-

B.

Clarke.

New York

Its capital

company, headed by P.

will be increased to $400,000.

Report says that the American Steel and Wire
is having a Philadelphia architect prepare
plans to be used as a basis for the construction of
emergency hospitals at each one of its 22 plants.

Company

August
|

23,
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a novel scheme, and one that will undoubtedly
appreciated by the employes of the company.
The cost of the buildings and equipment will be in
the neighborhood of $300,000.
liis is

be

of

Sealed proposals will be received at the office
the supervising architect. Treasury Department.

Washington, D. C, until September 3d. for the installation. of a conduit and electric-wiring system for
the Hygienic Laboratory, United States Marine Hospital Service, Washington, D. C, in accordance with
the drawings and specifications, copies of which may
be obtained at the architect's oflice.

The Ritter Electrical Company and the Cincinnati
Machine Works of Cincinnati, Ohio, have combined
and will hereafter operate under the name of the
Ritter Electrical Company, at nS-120 West Second
The company manufactures arc lamps, dyStreet.
namos and motors and does electrical and mechanical repairing and general machine work.
John C.
Mulvihill is president of the new company.

The Dearborn Drug and Chemical Works have
tb.eir
offices and laboratories at
145 VanBuren Street, Chicago, as headquarters for the delegates and visitors going through Chicago on August
30th and 31st on their way to the convention of the

offered

National Association of Stationarj' Engineers

at

Bos-

131
by the same route. It is expected that
become an annual event, everyone voting
was a complete success.

Refreshments will be served and special arrangements will be made to provide for the con-

returned
lliis

will

venience of the visitors.

that

it

Westinghouse, Church, Kerr & Co" announce the
removal of their New York offices from the Havemeyer Building, 26 Cortlandt Street, to the Maritime
Building, S to 10 Bridge Street, opposite the new
Custom House and near Bowling Green. The
change is the result of a largely increased business.
Three floors, the first, second and third, will be
devoted to their uses. The new quarters will afford
alK>ut double the floor space available in their pres-

The Holly steam-loop system is being introducel
in a large number of steam plants.
A few representative installations are the Chicago Edison Company, and Armour & Co., Chicago; American Smelt-

ton.

ent location.

A very successful picnic was enjoyed on Saturday,
August 9th, by the drafting department of the
Western Electric Company of Chicago. A special
car having been engaged, a party of 80 went by train
The ride was enlivened by
to Cedar Lake, Indi.
music and singing, furnished by an orchestra, ably
supplemented by members of the party. A steamer
conveyed the party across the lake to Cedar Point
Hotel, where arrangement had been prepared before
The party then proceeded
for having a good time.
to take possession of the hotel and grounds, and
swing. After various
sports were soon
in
full
games, for which prizes were awarded to the victors, an enjoyable dinner was served and the party

BUSINESS.

ing and Refining Company, Leadville, Colo.

;

Denver

Pramways and Power Company, Denver, Colo.
Atchison, Topeka and Santa Fe railway, Topeka,
Kan,
American Cigar Company, Richmond, Va.
;

Stetson, Philadelpiiia, Pa.
Lake Shore and
Michigan Southern, CoUinwood, Ohio.

J.

B.

;

The Consumers Carbon Company of Lancaster,
now running to its utmost capacity. ManM. Hayden, who only recently returned

Ohio, is
ager M.

from an extensive business

trip, reports the carbon
business very active for this time of the year. Mr.
Hayden while in Chicago recently closed a contract
with the Electric Lighting Department of the city
of Chicago for 1,000,000 carbons.
It is not at all
unlikely that the near future will see an increase
in the Consumers
company's factory plant at Lan-

caster.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent OfUcc) August
70600S. Armature Winding for Induction Motors.
Albert H. Armstrong, Schenectady, N. Y., assignor to the General Electric Company. Schenectady, N. Y. Application filed November 3,
*

1S97.

substantial fusion,
furnate.

and afterward fusing

it

I2, 1(^02.

in an electric

Speed-indicating System. John L. Hall,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Appli-

706.554.

,

November

The invention combines a number of conductors of
drawn mttal, and end counections formed integral there-

cation

with uniting the conductois in closed-circuit relation.

synchronous motors driven thereby, and differential
gearing driven by the joint action of the two motors to
show the speed relation of the two machines.

Electric Switch.
Eugene R. Carichoff, East
Orange, N. J., assignor to the Otis Elevator
Company, East Orange, N. J. Application filed

706,527.

Februan,'

filed

29, 1901.
sources of alternating cur-

The system comprises two
rent,

1901.
The apparatus consists of an electric switch or circuitcloser comprising a contact constituting one terminal of a
circuit, a secoi^d contact coostitutmi* the other terminal of
the Circuit, and a movable juinted contact-carrier supS,

porting the second contact, means for moving the cairier
initially to close the circuit bttween the second contact
and a portion of the first contact, and means for subsequently rotating the second contact bodily about the first
contact on the face of the same, aud simultaneously therewith Sliding the secoiid contact along the face of tht: first
coutdCt to a new portion of the face of the same entirely
clear of the portion of the face upon which circuit was
initially closed.

Electrocliemical Apparatus. Chauncey C.
706,529.
Clark, Philadelphia, Pa., assignor of one-half
Applito James G. Carson, Philadelphia, Pa.
cation filed September 20, 1901.
The apparatus consists of two cylinders, one surrounding
the other, and an enclosed space betwetn the cylinders, a
chamber at each end of the cylinders, means of communication from each chamber to the space between the cylinders. B fluid inlet to one chamber, a fluid outlet from the
other chamber, means of communication from chamber to
chamber through the surrounded cylinder, and a series of

Electric Meter. Caryl D. Haskins, Schenectady, N. Y., assignor to the General Electric

706.555.

Company, Schenectady, N. Y.

Application

filed

February 13, 1901.
The meter contains

a Stirling coil wound in halves
symmetrically disposed with relation to the armature shaft.
and means for adjusting the coil angularly around the
shaft.

706,559.

Electric Transmission of Power.

Edward

M. Hewlett, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 23, 1901.
duplicate transmission mains connected in par4llel at the sub-station or local distributing
point- and differential means responsive to both mains for
automatically otening the damaged main in case the two
sidf=s bec"mp unba ancpd.

The system comprises

706,578.

Marine

Martin,

New

cember

10,

Electric-light

York, N. Y.

Fixture.

George

Application

filed

L.

De-

1900.

The fixture combines with an outlet-box. a bracket secured thereto in a water-tight manner, the bracket consisting of a base, a contracted neck, and a head formed of
one piece of metal, the head being provided with a socket
adapted to receive a globe, a seat for a gasket beneath the
globe and a seat for a lamp-socket.
Electric Switch.
Frank A. Merrick, Johnstown, Pa., assignor to the Westinghouse Elec-

706.581.

tric

and Manufacturing Company, Pittsburg, Pa.

Application filed June 26, 1901.
The switch combines an inclosing casing having vent
openings in one wall, a rotaiy dium of conducting materiai
journaled in the casing and insulated from it, tha drum
having two sets of contacts, and a set of contact fingers for
connection wuh each set of contacts, the fingers of each
set being connected in multiple with each other, and those
fingers of each set nearest the veut openings being set 10
retain tneir contact engagement longer than the other fingers of each set.

Automatic
706,586.
Signal. John J.

Electromechanical
Semaphore
McGill, Chicago, 111., assignor
of two-thirds to Eugene W. Richey and Samuel
A. Johnson, Chicago, 111. Application filed August 19, 1901.
Ihe mechanism combines a mechanically operated connection bctwe-n the signal and railway track whereby the
signal is released by the passing tram, and methanically
moved to danger position, an electric switch-shifting magnet for controlling the electric circuits of the signal, a

motor magnet for moving and setting the signal to Sbfety
position when the magnet is energized, a circuit closed by
the passing train for energizing the switch-shifting magnet,
and a circuit subsequently closed by the train for energizing the motor magnet.

electrodes^within the cylinder.

System of Electric Distribution. Horace
706,591.
F. Parshall, London, England, assignor to the
General Electric Company, Schenectady, N. Y.

Electrically
Controlled Switch. William
706,540.
L. R. Emmet, Schenectady, N. Y., assignor to
the General Electric Company. Application filed
November 3, 1899.
The switch comprises fixed contact terminals, an armature carrying a bridging contact, auxiliary shunting contacts to absorb the spark of rupture, a switch-operating
magnet housed bctweeu the armature and the base, and a
releasing magnet and tripping devices between the plane
of the switching armature and the base.

Application filed December 7, 1S99.
The system comprises a generator, a

booster, and a
motor driving the booster, the motor having a constantmagnet, and an armature current fluctuating with the
load on the system,

field

706.598.

W.

supplied from each compeosaior and connected thereto so
as to

mclude the whole length

of the

compensator

coil.

(See cut.)

Electric
Arc Lamp. Richard Fleming,
Swampscott, Mass., assignor to the General Electric Company, Schenectady, N. Y.
Application

706.545.

filed

November

23, 1901.
A suspension device for arc lamps combines a support
which IS secured to the lamp, a fixed support, a spring
located between the supports and arranged to sustain the
weight of the lamp, aud insulating bushings which prevent
carrent fr. m bsing transferred from one support to the
other, at the same time permitting the parts to move
slightly with respect to each other.

706,547.

Electric

Arc Lamp.

Frederick A. Gilbert,

Erookline, and Emil O. Lundin, Eeachmont,
Mass., assignors to the General Electric Company, Schenectady,
N. Y. Application filed

March

1898.
The lamp is provided with a contact device for the movable carbon, means for connecting and disconnecting the
24,

same from

the carbon, and a rigid lever yieldingly mounted
on the contact device and effecting a sliding frictional
contact between the carbon-follower and the circuit

termioal.

706,553.

Process of Manufacturing Alumina. Charles

M. Hall, Niagara Falls, N. Y. Application filed
August 10, 1901.
A method of purifying bauxite or other impure oxide of
aluminum

consists in heating the same in admixture with
a reduciog agent by means of an electric current without

Transforming Apparatus.
Schenectady, N.

Y.,

General Electric Company,
N. Y. Application filed December

NO. 706,544.
706.567.

circuit,
for maintdining a substantially constant current in
the circuit, a number of compensators id series in the circuit, the points of connection of the circuit to each compensator being such as to include less than the whole
leiiKth of the compensatory coil, and a translating device

means

Jr.,

the

System of Electrical Distribution. Richard
Fleming, Lynn, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Appli-

706.544.

cation filed January 26, 1900.
The system employs an altern-.ting-curreDt

Rotary
Rice,

— DISTRIBUTION SYSTEM.
Thomas P.
Application" filed June 27,

Telephone Cable Connection.

Jones, Olyphant, Pa.

The cable connection consists of the combination of a
casing comprising two tubular parts adapted to receive
the spliced wires and contracted portions oo the outer
ends of the tubular parts, a covering wrapped around the
wires and occupying the space between the wires and the
interior of the tubular parts, and means carried by the
tubular parts whereby the otiier ends thereof may be
brought together and the covering compressed.
Electrode

W. Kennedy,

Charles
for Storage Batteries.
Rutledge, Pa. Application filed

July 30, 1901.
The electrode

is a grid for storage batteries.
It comprises a frame provided with recesses and has series of
horizontal and vertical members forming the recesses,
each of the vertical members being disposed opposite one
or uiore of the recesses and serving to resist the pressure
caused by the expansion of the active material during the
"forming" period.

Multirate Metering System. Alexander D.
Lunt, Schenectady, N. Y., assignor to the GenElectric
Company, Schenectady, N. Y.
eral
Application filed January 31, 1901.
The system employs a combination of a direct-current
meter, and means controlled by an alternating electro-

706,575.

motive force
706,577.

30, 1899.
rotary transforming device employs a number of
coils connected to alternating-current terminals, a
commut.tor, and a number of distributed coils connected
to the commutator.

A

massed

Electric Cable. Tito Rosati, Florence, Italy.
Application filed January 30, 1901.
The cable combines an inner cable composed of sec-

706.599.

1901.

706.568.

Edwin

assignor to
Schenectady,

for

Electric

changing the rale of ihe meter.

Switch

for

Flashing

Lighthouse

Lanterns. Frederick Mackintosh, Schenectady,
N. Y., assignor to the General Electric Company,
Schenectady, N. Y. Application filed January 9,
1899.

The switch comprises a number of relatively rotary conconnecting the same with
the ro'ary-switch element, and an adjustable journal for
one of the gear wheels to permit changeable gearing to
vary the rate of change in the control circuit.
tacts, a drive shaft, a gear-train

tions, hollow coupling sleeves connecting the ends of the
sections and having an opening in thtm. tube sections
encircling the cable sections having couplings conneiting
the adjoining ends thereof, the outer coupling sleeves having an opening aligning with the opening in the inner
coupling sleeve and means for closing the opening.

Therapeutic Electrical Apparatus. Ira E.
706,602.
Shaffer, Mount Vernon, N. Y. Application filed
November 27, 1901.
An apparatus for carrying a liquid charged with electricity to any part of the body being treated is described.

System of Electrical Distribution. Charles
706.607.
P. Steinmetz, Schenectady, N. Y., assignor to
the General
Electric
Company, Schenectadv.
N. Y. Application filed January 2, 1901.
The system combines reactances of opposite sign connected together, a consumption circuit ai.d an inductive
connection bttween the consumption circuit and each of
the reactances.

System of Electrical Distribution. Charles
706.608.
P. Steinmetz, Schenectady, N. Y., assignor to
the General Electric Company, Schenectady,
N. Y. Application filed January 2, igoi. Renewed December 26, 1901.
The system combines constant-potential mains, reactances of opposite sign connected in series across the
mains, a consumption circuit operatively connected across
one of the reactances, and an additional reactance operatively connected in shunt to the mains.
System of Electrical Distribution. Charles
706.609.
P. Steinmetz, Schenectady, N. Y., assignor to
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General Electric Company, Schenectady,
N. Y. Application filed January 2, igoi.
The system employs a combiDation of supply mains,
consumption circuits fed tlieiefrom, and means for auto-

Uie

matically maintaining a constant consumption of power in
the circuits regardless of variation of the aggregate resistance of the circuits.

Elilui Thomson, SwanipsElectric Meter.
scott, Mass., assignor to the General Electric
Company, Schenectady, N. Y. .Application filed

7(d6,6i2.

Application

Allegheny, Pa.

den,

August

May

filed

29,

1901.

Conductor for Wireless Telegraphy. Reginald A. Fessenden, Allegheny, Pa. Application

706.739.

May

filed

Wireless Signaling. Reginald A. Fessen706.740.
den, Manteo, N. C. Application filed September
igoi.

28,

Apparatus for Wireless Telegraphy. Reginald A. Fessenden, Manteo, N. C. Application

7(36,741.

January 18, 1900.
A retarding-magnet

system, the magnetization of which
gradually increases with the load to a certain point and
thereafter remains substautially constant is used in the
meter.

November

filed

igoi.

5,

sisting of selective parts connected to each otiiei-, ea li pai t
containing a condenser and a scH'-inductioa coil, whereby
it can be made resonant to an electromotive force of predetermined ptiriodiclly by properly proportioning Us electromagnetic constants, and means for impressing upon
tlie system electromotive forces of different predetermined

periodicities.

1901.

29,

1902

23,

Wireless Telegraphy. Reginald A. Fessenden, Manteo, N. C.
Application filed June 6.

706.742.

1902.

Terminal Box for Protected Electrical Circuits.
Frank B. Cook, Chicago, III. Original
application filed July 29, 1896.
Divided and this
application filed May 21, 1902.
A cable terminal and protector comprises a suitable box.
a number of thermal protectors arranged at each side of
the box. a pair of metal strips whereby the tliermal protectors are each operative to establish connection to the
ground, carbon lightning arresters arranged in conjunction with the thermal protectors, and binding posts arranged inside of the box and extending through its walls,
the outer ends of the binding posts being connected with
the thermal protectots and liglitning arresters.

707,049.

Wireless Signaling. Reginald A. FessenManteo, N. C. Application filed June 26

706.743.

'

den,
igo2.

Current-actuated Wave-responsive Device.
Reginald A. Fessenden, Manteo, N. C. Original
Divided and this
6, igo2.

706.744.

application filed June
application filed July

1,

1902.

Signaling by Electromagnetic Waves. Reginald A. Fessenden, Manteo, N. C. Application
filed July I, 1902.

706.745.

Signaling by Electromagnetic Waves. Reginald A. Fessenden, Manteo, N. C. Application
filed July I, igo2.

706.746.

^ m

Apparatus for Signaling by ,Electromag706.747.
netic Waves.
Reginald A. Fessenden, Manteo,
N. C. Original application filed September 28,
igoi.
Divided and this application filed July
22,

N.

Brooklyn,

cember 4, igoi.
The circuit-closing

A. Gilliam, trustee.

September

filed

St.

30.

Louis.

Mo.

Application

1901.

Armature Winding

Induction Motors.
Albert H. Arinstrong, Schenectady, N. Y., asElectric
Company. Schesignor to the General
nectady, N. Y. Original application filed November 3. 1897. Divided and this application

filed

January

17,

nected

at

their

for

1901.

The winding comprises

a

ends by

number
flexible

of parallel bars conintegral intermediate

portions.

Electric Road-grading Machine.
706,671.
Application filed
Langfitt, Adel, Iowa.

John W.
June 29,

1901.
A road-grading machine to be driven and operated by
electricity is described.

filed

of Treating Trolley
Springer,
Cincinnati,
Ohio.

Process

February

7,

Electric

terminals.

its

Wires. AlApplication

igo2.

The method consists in treating the wire in situ at successive substantially adjacent points in its length by a total
or partial interruption of the circuit at each of the points
in succession.

Testing

Apparatus. Penrose E.
Louis, Mo. Application filed De-

Chapman, St.
cember 4, 1901.
An incandescent

lamp, a circuit for operating the lamp,
a transformer in the lamp circuit, and means of taking
current from any desired portion of the transformer are in
circuit with a test-coil.

Harleigh

Electric Clock.

706,817.

Park,

Highland

Gillette,

filed June 24, 1899.
operates part of the mechanism.

Application

111.

An electromagnet

Shade-holder for Incandescent Electric
Richard W. Schinelz, Brooklyn, N. Y.,
assignor of one-half to William V. Geis, New
York, N. Y. Application filed February 5, 1902.
The shade-holder is formed of spring-wite.

706,856.

Lamps.

Hanger for Transformers or the Like.
Application
J. Wood, Fort Wayne, Ind.
November 29, 1901.

706,870.

James
filed

The hanger is built to be attached to a cross-arm and
has means for connecting it to tlie casing of the transformer.

NO. 707,007.-

MULTIPLE TELEGRAPH bYaTEM.

Protector Set. Frank B. Cook,
Original application filed July 29,
Divided and this application filed May 21,

Electrical

707.050.

Chicago,
i8g6.

111.

Charles E. Gervais, New York,
assignor to the Gervais Manufacturing
Company, New York, N. Y. Application filed
April 17, 1902.
The oil lamp is automatically lighted and extinguislied

A self-contained protecting device for complete metallic
comprises a base composed of insulation, a post
rising from the base, a dome^shaped glass cover clamped
upon the base by a nut screwed upon the post, and a number of protecting devices mounted upon the base and
partially supported by the post.
circuits,

System of Strong-current Protection. Frank
707.051.
Original application filed
B. Cook, Chicago, III.
July 29, 1896. Divided and this application filed
May 21, 1902.
A system of protection for electrical circuits combines a
line wire, a fuse hung on the wire, a pair of posts, a cylindric heat-coil removably mounted upon the posts, means
tor connecting the fuse, heat-coil and posts in series between the line wire and the instruments to be protected,
an earth branch and carbon ligiiining arrester connected
at a point between the fuse and the heat-coil, and a
grounded conductor connected with the lightning arrester.
(See cut.)

Regulation

707.052.

John
tion

L.

Electric-lighting
of
Creveling, New York, N. Y.

filed

July

17,

Systems.
Applica-

1901,

A system of electrical distribution combines a generator,
a mechinical governor, a regulator therefor, and electric
means for compensating for the lag of the governor.

Lamp.

706.923.

N.

706,699.
fred

Patrick KenApplication filed De-

1902.

An aluminum electrode, a negative electrode, and an
electrolyte in contact with both of the electrodes containing a suitable halogen salt and nitric acid are used in a
liquid cell.
706.632.

Y.

device has a sheet of metallio gauze

over the face of one of

706,798.

Chemical Generator of Electricity. Edward
Anderson, St. Louis, Mo., assignor to John

706.631.
L.

orCut-oE

Electrical Switch

nedy,

— ELECTKIC CONTROL SYSTEM.

'jw

1902.

706,759.

^0. 706,723.

P^^^

Y.,

by electricity.

Lamp. Charles E. Gervais, New York,
N. Y., assignor to the Gervais Manufacturing
Company, New York, N. Y. Application filed

Automatic Selective System. Cornelius D.
Ehret. Philadelphia, Pa., assignor to the Ameri-

707,056.

can Wireless Telephone and Telegraph Company and the Consolidated Wireless Telegraph
and Telephone Company. Application filed Jan-

uary

706.924.

April

An

17,

10, 1902.

See page

123.

1902.

lamp

in combination with a battery receptacle
holding a battery for lighting the lamp is described.
oil

Floor Key. Ernest C. GoodHoughton, Mich., assignor to himself and
Nicholas Britz, Houghton, Mich. Application

706,927.

Electrical

rich,

April 21, 1902.
An electrical floor key, comprises a bottom plate provided
with binding-posts insulated from each other, a top-plate
provided with binding posts insulated from each other, a
central link in electrical contact with the top binding
posts and engaging the top plate, and snap-head contacts
for temporarily connecting the binding-posts in the top
plate with the binding-posts in the bottom plate.

filed

NO. 707,051.

STRONG-CURRENT PROTECTOR.

7(36,974.

Control
of
Dynamo-electric Machinery.
y<^,y2i.
Eugene R. CarichofT, East Orange, N. J., assignor
Application
to the Sprague Electric Company.
filed

January

18,

1901.

Lyle,

Conduit for Electric
Perth Aniboy, N.

Wires. Robert
Application

J.

W.
filed

April 10, 1902.
The conduit has

a relatively short external groove in its
side wall at an end of the section, one end of the groove
being closed and the other end opening into the end of the
section, and tlie side walls of the groove being undercut.

A system

of control of electric motors combines a rheostatic switch, a pilot switch, a motor-grouping switch,
means controlled by the rheostatic switch for operating the
pilot switch, uieans controlled by the rheostatic switch
and the pilot switch for operating the motor-grouping
switch, and means controlled by the pilot switch for operating the rheostatic switch. (See cut.)

Wireless Telegraphy. Reginald A. Fessenden, Allegheny, Pa. Application filed December 15, 1899.

706,735.

For this and
70(1,72,6.

12

succeeding patents see page

plication filed December 15, 1890.
Divided and
this application filed May
igoo.
Renewed
17,
November 29, 1901.

Wireless Telegraph. Reginald A.
^06,737.
den, Allegheny, Pa. Application filed
1901.

cember

Fessen-

May

29,

23,

Charles L. R. E.
Application

Menges,
filed

De-

1897.

a magnet, a movable electrically acting device situated in the magnetic flux produced
by the magnet, means for measuring the magnetic flux,
and means for varying the magnetic flux and adjusting it
to the required magnitude as indicated by the measuring

means.

Multiple Telegraphy. Michael
York, N. Y. Application filed

Pupin,
February

I.

1894.
The inventor claims a method of distributing electrical
energy which consists in throwing upon a common conductor a number of alternate currents of different frequencies and distributing the several energies of these
currents each selectively to a separate electrical device.
(See cut.)

23,

Multiple Telegraphy.
Michael I. Pupin.
Yonkers, N. Y. .Application filed Deceniher 29.

707.008.

1897.

706,738.

Wireless Telegrtiphy.

Reginald A. Fessen-

The. system employs

Wireless

June

i,
1901.
inventor describes the system as employing a transmitting and a receiving apparatus, the receiving apparatus
consisting of a series of coherers in the same main circuit
and in parallel, and a decohering device for eacli coherer,
the decohering devices being dependent upon the action
of the coherers, one being operated when the coherers
conduct and the other when one of the coherers has been

The

decohered.

(See

cut.)

Reissue.
Generator. Harry S. Amassignor to Charles H.
Graham and George D. Bouton, Philadelphia,
Origfiled
July
16,
1902,
Pa. Application

Electrochemical
wake, Camden. N.

12,019.

set of elcclricnl coiidiiiors con-

J.,

No, 702,760, dated*June 17, 1902.
The apparatus consists of a single-fluid cell, provided

inal

with a positive electrode and a negative fixed electrode,

an electrolyte, and a ciurent-coaductmg baltle-partition in
electrolyte, between the electrodes and normally in-

tlie

a

— WIRELESS TELEGRAPY.

Telegraphy. Harry Shoemaker,
Philadelphia, Pa., assignor of one-half to Gustave P. Gehring, Philadelphia, Pa. Application

filed

The galvanometer employs

New

Original ap-

Galvanometer.

The Hague, Netherlands.

707.007.

120.

Apparatus for Wireless Telegraphy. Regi-

nald A. Fessenden, Allegheny. Pa.

7136,982.

NO. 707,064.
707,064.

sulated from them.
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Electrical

Equipment of Chicago

Rail-

No. 9

1902.

(B) and (B') and reduce switching
these tracks are built upon
the sides of an artificial gravity mound, which
has its highest point 22 feet above the level tracks,
The grades on this
at the center of the yards.
mound vary from 1% per cent, to one-half per cent.
general view of the east classification tracks,
."V
showing also the receiving tracks at eaoli side, is
given in Fig. 4. The view was 'taken from the
signal and switch tower which spans the five tracks
at the summit of the mound and from which the
switches are operated. At the extreme left of the
illustration is shown a portion of the stack and
the power house which supplies the necessary power
and light for the operation of this extensive
tracks

fication

road Clearing Yards.

e.xpense to a

The amount of

througli freight that is handled
by the steam-railroad lines entering Chicago
present this
.\t
reaches very large proportions.
freight is interchanged through the agency of belt
lines and by switching directly between the roads.
The large number of switch movements necessary,
the increasing value of the real estate occupied as
terminal yards, and other increasing factors of exdaily

pense, such as the extension of track elevation, are
features that suggested and finally resulted in the

construction of an elaborate system of tracks where
this work might be greatly simplified and expedited.
This system of tracks was constructed by the Chi-

cago Union Transfer Railway

30,

Company and forms

minimum

Seventy-five-pound

.system of tracks.

rails are

used

roof and well lighted, is very striking in appearance,
as practically all the metal parts of all the machinery
are painted with white enamel, the ends of cylinders
and other portions that bear the direct heat of the
steam being painted with aluminum bronze. The
effect of this pure-white machinery, added to the
white-enamel wainscoting, gives a most pleasing
impression and one seldom experienced upon visiting an engine room.
fair idea of the engine
room may be obtained from the views of the north
and south sides of the room, shown respectively in
Figs. 2 and 5.

A

The
shown

electrical generating

equipment of the

station,

comprises two iso-kilowatt, threephase. General Electric, alternating-current generators, direct-connected to 250-horsepower, tandemcompound, high-speed Ideal engines.
The
generators are of the rotating-field, 6o-cycle
Fig.

in

2,

and deliver a 2,300-volt current, the
output per phase beinsr 38 amperes. They are
driven at 225 revolutions a minute by the
type,

engines,

cvlinders

which run non-condensing and have
IS and 22 inches in diameter, with

Belted to each generator is
nine-kilowatt exciter, delivering a i2S-volt

a 16-inch stroke.
a

Fig.

Power House, Water Tank and

Fig.

Office Building.

2.

Engines, Generators and Switchboard in Power House.

ELECTRICAL EQUIPMENT OF CHICAGO RAILROAD CLEARING YARDS.
a clearing yard in which miscellaneous freight may
be received, classified and then distributed to the
different roads for shipment.
The yards are located southwest of Chicago, just
outside

the

13,000 feet
eral
I

plan

Fig.

3).

and occupy a
long and about 670 feet wide.
city

of

the

limits,

tracks

is

indicated

shown on the next page.

the

of two
each 2400

A
tank

features of the clearing yards

con-

sets of classification tracks, (B) and- (B'),
and
tracks, (C)
feet long, receiving

long, and overflow tracks,

(C), i,6co to 3,200 feet
CD) and CD'). The total number of

parallel tracks

a north and south direction at (B) or CB')
aid in the distribution of the cars into the classi-

To

is

a total of 105 miles of

yard

is

is 49.

current at 900 revolutions a minute,
current amounting to 72 amperes.

general

view of the power house, high water

and', office

the

exciting

Electro-pneumatic Switch Operation.

daily.

building, located north of the

summit

of the mound, as indicated in Fig. 3, is shown in
The picture also shows the signal tower
Fig. I.

and the subway under the mound, by means of
which the south tracks are easily reached. The
power house is a substantial, fireproof brick struc-

is

put to a variety of uses at the yards,

including interior lighting, outdoor arc lighting,
switch lighting, power' purnoses, and the operation of the switches.

Probably the most interesting

of these systems is the apparatus installed for operating the switches. In the entire yard there are
450 switches, and of these the 120 switches along

the ladders of the classification tracks are operated
by pneumatic cylinders, which are controlled elec-

from the switch tower. The system was
by the Union Switch and Signal Company

ture of pleasing construction, with concrete foundaIt is divided by a north and south wall into
tion.

trically

Ix>iler room, each 67 by 74 feet
building has a steel truss roof and
the walls have a high wainscoting of white-enamel
l.-rick. the walls above being plastered with cement.
The basement under the engine room contains
toilet rooms, shower baths, etc., for the employes.
The engine room, besides being roomy, with high

and is similar in design to that of the standard
machines of that type for interlocking work, except

.

The general

in

this

It

Power House.

of

The tracks exis represented by a single line.
tend in an east and west direction, and connection
made with the Chicago and Western Indiana
is
railroad on the east and with the Chicago Terminal
Transfer railroad and the Chicago Junction railway
on the west, these roads being belt and switching

sist

laid.

Electricity

map

set

Hacks

lines.

now

through

The gen-

Each

and there

estimated that between 5,000
and 8,000 cars can readily be switched and handled
track

tract

level

in

for the tracks,

an engine room and
in

size.

The

installed

that

the central

The
The

cylinders

or lock electromagnet

work under 60 pounds

is

omitted.

air pressure.

controlling apparatus in the tower comprises
a set of 10 push-button machines, each machine conThese matrolling the movements of 12 switches.
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chines are set up in two banl<s of five eaeh, the
banks being arranged back to back and each bank
controlling the 60 switches on one side of the
mound. The five machines governing the east-track
switches are shown in Fig. 6. Each machine is
rectangular in shape and comprises two rows of
push-buttons, called "normal" and "reversed," corresponding to the two positions of the levers of an

Each of the buttons is elecconnected with one of the two valve magnets

interlocking machine.
trically

of the switch

cylinder.

Upon pushing

a button in the upper or "normal"

to assume its normal posipushing in the lower button
opens the switch. Pressing in a "normal" button
forces out the corresponding "reverse" button, and
vice versa, the two buttons relating to each switch
being joined at the back of the front board of the

row

the switch

is

made

and, vice versa,

tion,

Switch

Lighting.

30,

1902

surrounding the electric conduit, and receives
motion from a lever at its base, securely slotted
and keyed. This lever in turn is securely bolted
to a tie rod of the switch, and is thus operated

post,

Of

the 450 switches in the yard, 400 are lighted
electricity, this number including the switches

by
which

August

controlled.
The
electro-pneumatically
switch stands are placed adjacent to the
liand-throw or interlocking gear controlling the track
Each switch stand
switches, as shown in Fig. 7.
consists of a concrete foundation, extending into the
ground to a depth of about three feet, jesting upon
which is a cast-iron terminal bo.x that supports
the switch stand, lens and electric lamp. The electric conductors are brought into these terminal boxes
through iron conduit underneath the track.
system of rubber-covered lead-encased cables
connects the switch boxes situated at various points
along the track and receives its current from a
primary 2,300-volt alternating circuit which is placed
on poles in the ordinary manner. Transformers

are

electric

A

its

by

movement

tlie

and

of the points.

The

switch stands

equipment comprise a patented system,
developed by the Arthur Frantzen Company, which
their

made the installation.
The illustration (Fig.
on the east

7) shows one of the ladders
with a switch stand

classification tracks,

foreground, and the line of stands stretching
When the photograph was taken
the switch controlling the track that holds the locomotive shown at the right was closed, and consequently the red side of the lantern is turned toward
the signal tower.
in the

off in the distance.

Power-house Switchboard.

The remainder

of the electrical equipment of the

^^
^Y

H-t.

.°-^j^^^:t,-^

^4

FIG.

machine by a balance

lever.

3.

CHICAGO RAILROAD CLEARING YARDS OF UNION TRANSFER RAILWAY COMPANY.

The switch movement

of the direct-acting type, the switch points being
connected direct to the piston rod of the air cylinder
is

without the intervention of a lock movement, crank
or other device. Fig. 7 shows one of the switch
boxes in the foreground, a part of the mechanism
being

visible.

Above
cators

in

the

push-buttons there is a row of' indiconnection with the switches,

electrical

and by means of insulated joints the track
vided into blocks embracing each turnout.

is

di-

One

switch points in each set is also insulated
from the main lead or ladder. Normally, or when
of the

the

main lead

is

clear,

the indicator shows

T

white,

number) are placed on the poles at various
and the secondary wires, carrying no volts,
are brought down through service boxes containing knife switches, each of which controls about
The switch lamps are of eight
IS switch lights.
candlepower each.
The entire system is operated from a switchboard
house, and is divided into four
in the power
(28

in

points,

approximately loo lights per circuit.
with a lamp indicator, or
instrument, showing the number of lights burning
The entire installation
at one time on each circuit.
The cost
is complete and in satisfactory operation.
of operation of the switch lights is said to be very
circuits

Each

of

circuit is furnished

yards may well be treated by returning to the power
house and taking up a description of the switchboard. This board, which is shown in Fig. 2, is
built of two-inch blue Vermont marble on an angleiron frame.
The four panels at the right are General Electric panels and are each 90 inches high and
30 inches wide. The equipment of each of the two
generator panels comprises three fuse blocks, two
pilot lamps, a voltmeter, a potential transformer, an
ammeter, a synchronizing device, a three-phase
ground detector, generator and exciter rheostats, a
three-pole, single-throw generator .switch and a
double-pole, double-throw exciter switch.
An arc-lamp panel contains three ammeters, three
short-circuiting switches and six tubular expulsion
primary
switches;
also
six
tubular
e-xpulsion
fuse blocks and three grounded arc arresters on the
back of the panel. This panel controls three arc-

lamp

circuits

through as many 35-lamp regulators
The lamps are of the 2,000series
alternating-current type, with

located in the basement.

candlepower

outer and inner globes. At present there are but
45
lamps installed and they are used mainly for lighting
the gravity tracks, so that the work may be carried on
at night.
The lamps are arranged on alternate poles
at intervals of

300 feet at the sid«s of the classificashown (very faintly) in Fig. 7,
The view given in Fig. 4 was taken before the lamps
were placed, but shows the poles. These poles also
carry the wiring for the incandescent-lamp switch
stand. Shields are to be placed on the arc lamps, so
tion

ladders,

as

that the rays will be thrown ahead on the classification tracks, but will be shaded from the tower men
and brakemen riding cuts of cars. Some arc lamps
are also placed about the grounds and near a hotel

and group of houses, located a half mile north of
the power house, and used by the employes.

The fourth panel is used as a feeder panel for
incandescent lights and is provided with six fuse
ammeters and three double-pole, singlethrow feeder switches. At present there are two
blocks, three

Two

circuits in use.

CHICAGO RAILROAD CLEARING YARDS.
but if the track in the vicinity of the switch or
within fouling distance of the frog is occupied by
a car the current is short-circuited, and a red target
Thus,
is moved across the aperture of the indicator.
in operation, the appearance of the indicator informs
the operator whether the switch has completed its
throw or whether the neighboring track is occupied by a car. In switching cars the operator is
provided with a schedule of the movements required to distribute the train, and in this way he is
able to follow the course of the different cars, or
"cuts," as they are called, by the successive appearance and disappearance of the indicator targets.
These indicators are a prominent feature of the
machine, since by their use rapidity of movement
can be effected with certainty as to the positions
of the cars.

— VIEW

FROM SWITCH TOWER EASTWARD.

each lamp taking, approximately, 40 watts,
while the total number of watts consumed per night
does not exceed 160,000 watts.
The switch stand is made to meet the peculiar
demands and the rough usage to which it is subjected for railway purposes,
The concrete foundation prevents any vibration, and makes a permanent
and substantial base upon which to set the stand.
The stand is adaptable for any design of switch,
either interlocking, single or double-throw, and can
be operated by any movement of the rails, however
slight.
The electric lamp is supported by a tube
attached to the terminal box, which is securely
foundation,
preventing
bolted
to
the
thereby
vibration of any character, and prolonging the life
of the lamp to its fullest time. The lantern containing the signal lenses is supported upon a tubular
slight,

lightning arresters are installed

for each circuit

on the back of the board.
The panel on the extreme left controls the electric
switch-lamp stands and has already been mentioned.

Motor-generator Equipment.

The panel

to the right of it is known as a motorgenerator panel and controls two motor-generator
outfits that are used to charge a small storage battery
for the operation of the switch-control system. The
motor-generators are in front of the switchboard, as

shown

in

Fig.

2.

One

of the machines

is

of the

General Electric make and consists of a two-kilowatt,

20-volt, direct-current generator, direct-connected to a four-pole, three-horsepower, no-volt
induction motor, the set having a speed of 1,800 revolutions a. minute. The other set is a Wagner Electric

Manufacturing Company's

of a four-horsepower,
rent,

1

10- volt

outfit,

single-phase,

and consists

alternating-cur-

motor, directly driving a two-kilowatt,

August
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30.

Gas and

20-volt, direct current generator at i,Soo revolutions.

A

by four-inch Junior Westinghouse engine is
installed near the motor-generator for use as an
auxiliary driving means, in case the large generators

Electric

are not running.
The battery used for operating the switching sys-

tem

installed

is

in

the

basement

in

duplicate.

It

consists of 14 cells of Chloride accumulators, seven
cells in each set. About 12 volts is usually required to

operate the system. The panel controlling the motorgenerators and batteries is so arranged that either
motor-generator may be so coimected as to charge
cither battery, or. if required, the machines may be

connected so as to feed through the batteries directly
on to the system. The equipment of tlie panel comprises two 75-ampere ammeters, one 50 and one

Fig

5-

View

in

Lamp Renewals Com-

and

in results to the incandescent lamp.
It would
be natural to expect, therefore, that the same necessities that have caused so many electric-lighting
companies to provide for the supply of the lamps
to their consumers, would cause gas companies to
take up the supply and maintenance of Wclsbach
mantles.
In point of fact, we find this very practice becoming adopted by gas companies. The arguments and
reasons given for the step are exactly similar to

pared.

five

The complete discussion on free lamp renewals
at the last convention of the National Electric Light
Association contained a paper by Francis W. Willcox
of Harrison, N. J., which did not appear at the
time as a part of the discussion. This paper calls
attention to the growing practice of gas companies
in taking up the supply and maintenance of Welsbach mantles in lighting
service.
This subject has
an important bearing on
the question of incandesrenewal
and
cent-lamp
method of supply by elec-

and
tric-lighting
stations,
on that account the follow-

Engine Room, Power House.

Fi^

6.

Pushbutton Machine

in

Switch Tower

ELECTRICAL EQUIPMENT OF CHICAGO RAILROAD CLEARING YARDS.
jO-volt voltmeter, a circuit-breaker
rheostats and switches.

and the necessary

MlSCEU-^NEOUS M.\CHINERY.

The machinery on the south side of the engine
room, shown in Fig. 5, comprises two i.ooo,ooo-gallon Knowlton steam pumps and three Rand-Corliss
The latter consist of two crossair compressors.
compound machines of the respective capacities, in
free air, of 800 and 1,196 cubic feet per minute,
and a straight-line compressor, with a capacity of
950 cubic feet per minute. The compressed air
is used for lifting water from the artesian wells,
working the electro-pneumatic switch machines and

lowin.g abstract of Mr. Willco-x's remarks will be
of interest
Electric lighting has been largely built up on gas
practice, and the custom of making the consumer
supply his ow'n lamps, where it exists to-day, is a
direct inheritance from the practice followed in gas
lighting of having the burners supplied by the con-

sumer.

With the old simple tip burner, it made little difference in gas lighting, since the burner was a
simple mechanical device, which, if kept clean, would
not deteriorate, and could, therefore, be used indefinitely.
It made no practical difference, there-

those found and advanced for free electric-lamp renewals, proven and established by practical experience with the Welsbach lamp in service.
This
result is, I think, quite positive and conclusive testimony in favor of free lamp renewals for electriclighting companies.
There is this difference to be noted between Welsbach mantles and incandescent lamps: The Welsbach mantel is a delicate device and may be readily
broken, with no evidence to show whether it failed
of its own accord or was deliberately broken. It
would, therefore, seem necessary to make some nominal charge for renewals to prevent fraud on the

for general purposes.

equipment comprises three 300-horseBabcock & Wilcox water-tube boilers. A
pressure of 150 pounds is generally carried. Extra

The

boiler

power
space

is

provided for future boilers.

The

auxiliaries

include two boiler-feed pumps and a Baragwanath
glimpse of the boiler
open feed-water heater.
fronts is obtained through the engine-room door
at the extreme left of Fig. 5.
Water is obtained from three 1,600-foot artesian

A

by compressed air
from which it is
pumped to the large 100,000-gallon tank shown in
Water mains and hydrants are provided
Fig. I.
wells.

It is forced to the surface

and stored

in

a large reservoir,

throughout the entire yards.
.At the east end of the yards are located a ninestall engine house and turntable and a coaling staIn the roundtion, consisting of two 40-ton pockets.

house are installed two engine lathes, a drill press,
bolt cutter, shaper and milling machine, driven by
directly
planer
a
a five-horsepower motor, and
geared to another five-horsepower motor. The coalmachinerj- at the coaling station has a
capacity of about 50 tons of coal an hour and is
driven by a lo-horsepower electric motor.
private telephone exchange is installed on the
grounds with 10 telephones, located at various parts
of the yards and buildings. The General Electric
elevating

A

furnished the generators and electrical
equipment, except as otherwise mentioned.

Company

Western Union Telegraph Stock.
the market price of Western
attracted attention. On July 29th
the shares sold at 85, while on August 25th the closing price was 96%, thus showing a gain of 11%
points in less than a month. This increase is attributed by some to greater confidence in the earning capacity of the company under the energetic
management of Colonel Clowry. Others see in it
an indication of a possible consolidation with the
Postal company. The old report of a possible combination with the American Telephone and Telegraph Company is also revived.
.\

sharp

rise

in

FIG. 7.

Union stock has

The Choctaw Construction Company of Lehigh,
I. T., has been organized to build an electric power
house for the Lehigh Traction Company.

ELECTRICAL EQUIPMENT OF CHICAGO RAILROAD CLEARING YARDS.
PNEUMATIC SWITCH CONTROL.

fore, whether the consumer supplied them or not.
The quality of the gas and not the burner determined the character of lighting service.

With incandescent lamps,

the case is quite difthe lamp being a complicated device in its
operative results, requiring technical knowledge to
select the best type and proper efficiency.
It also
steadily deteriorates in service, requiring replacement
In
at fixed periods to maintain lighting results.
other words, we have here a case in which the
burner (i. e., the lamp) is a feature having a large
influence on results.
With the introduction of Welsbach lamps in gas
lighting, we have a burner quite similar in character
ferent,

MECHANISM FOR ELECTRO-

part of the consumer. This necessity does not exist
with incandescent lamps, which can be readily broken
only by destruction of bulb, thus giving evidence of
forcible or deliberate breakage.
Free electric-lamp
renewals are, therefore, wholly practical as not liable
to cause any loss from fraud.

that the Canadian Pacific Railroad
intends to establish electric car lines between the mountain resorts along its route through
the Rockies. The third-rail system is to be used.
The idea is to further the opportunities for traveling
parties to see the Rocky Mountain country.
It

is

rumored

Company
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Seattle-Tacoma Interurban Electric
Railway.

August

equipped with automatic
and walk-over seats, and will
be mounted on Brill trucks. There will also be
similar cars without baggage or smoking compartments, to be operated as motor and trail cars. All

Each car

all.

will

be

couplers, sand boxes

In a very sliort time electric cars will be in operation over what experts claim will be one of the
most interesting high-speed electric railroads in this
country that of the Seattle-Tacoma Interurban

—

Railway Company's line between Seattle
and Tacoma. This line is being built between the
two named cities, largely over private right-of-ways,
by Boston capital, and when completed will be one
Electric

of the finest equipped lines in the country..
Starting in the heart of Seattle, the line

B3

McTQn-C<«

runs

aAITI

cars will be controlled by the multiple-unit system,
each motor car having four General Electric No.

66 motors mounted on its trucks, giving a rated
capacity per car of 500 horsepower. This equipment is guaranteed to give a maximum speed of 60
miles per hour, with a 30-ton motor car hauling a
20-ton trailer. The company will also have in operation four-motor General Electric freight equipment cars, capable of handling a trailing load of
27s tons behind a 35-ton locomotive at about 12
miles per hour. The passenger gear ratio is 1.55
and that of the freight 3.95. Two of the motors
of each freight equipment are connected permanently in series.
Power will be furnished the new road from the
new Post Street power station of the Seattle Electric Company in Seattle.
Power will be transmitted
over a No. 0000 B. & S. two-phase circuit at 2,200
volts for one mile to the step-up transformer station, which will contain four 500-kilowatt watercooled transformers. These will raise the potential
to about 27,500 volts, which will feed the hightension line with 6o-'cycle, three-phase current over
three No. i B. & S. copper wire as far as Race Track.
."Xt this point the line
will be changed to three No.
4 B. & S. copper wires which will continue to the
sub-station at Sawmill.
Transformers at the first

stations

Seattle

by two

nished

1902

be furnished by the General Electric

will

Company.
At the

30,

power

station current will be fur-

Westinghouse

1,600-kilcnvatt,

volt, 60-cycle alternators.

This

2,200-

station, operated

by

the Seattle Electric Company, has a connection with
the lines of the Snoqualmie Falls Power Company, which delivers
the company power from
the falls, 31 miles away, over a 30,000-volt, threeline of aluminum wire.
interurban transmission lines will be strung
on red-cedar poles 40 to 45 feet long, placed from
no to 120 feet apart. The feeders will be run on
standard four-pin arms. All pins will be of eucalyptus.
Insulators of the Locke type will be used,
with porcelain petticoats and glass supports. All
insulators are guaranteed to carry a working pressure of 60,000 volts.
As stated, the third-rail system will be used except within the city limits of both Seattle and Ta-

phase transmission

The

coma. The third rail will weigh 100 pounds to
the yard. This will be supplemented by a 350,000circular-mil cable within the cities' limits. The track
will be laid with 70-pound steel rails, using ChaseShawmut bonds. Stations will be maintained at
every town now on the line of the road', and others

growth of traffic warrants.
Although this point has not been definitely determined upon, it is probable that an hourly service
will be given from seven o'clock until midnight.
The speed capabilities of the equipment and the
favorable right-of-way, as regards alignment and
grade, will allow the above service.

will be established as the

It is understood that a rate of 60 cents each
way, or $1 for the round trip, will be made, with
corresponding rates to intermediate points. The
Northern Pacific Railroad Company now charges $i
each way. The rates may be much lower, since the
new road parallels the Northern Pacific almost the
entire distance and will probably meet any cut made.

Street Illumination

In

San Francisco.

The Knights of Pythias convention which was
held at San Francisco during the week ended August i6th was the occasion of an elaborate elec-

TACO
SEATTLE-TACOMA INTERURBAN ELECTRIC
RAILWAY.

and display throughout the

trical illumination

through Georgetown, following the Duwarmish
River to Renton through Orillia, O'Brien, Kent.
Aulxirn, through the valley of the Stuck River,
thence east across the Puyallup Indian Reservation
The route, with location
to the heart of Tacoma.
of sub-stations, is indicated in the map. Fig. i.
Very little hard work on the gi'ade has been
encountered, as a greater portion of the line is on
water grade. The most difficult work was met at
what is known as Hill section, from Auburn to
Tacoma. Here a number of \'ery heavy rock cuts

of

the

streets

The accompanying illustration shows
spectacle made by the Court of Honor

city.

the fine night

on Market Street. Suspended in mid-air, some 150
feet from the street level, was a circular device in
colored lamps, representing the head and shoulders
of a knight in armor, and measuring 90 feet in

Depending from all sides of the
were white and colored lamps in festoons
reaching to ornamental columns at the junction of
Kearney, Sutter and Third Streets on Market Street.
From the Ferry and Depot Building, which was
covered with electric lights, and for 2% miles out
circumference.
circle

FIG.

SEATTLE-TACOMA INTERURBAN ELECTRIC
GRADE CUT NEAR SUMMIT,

3.

RAILWAY.
out

sub-Station

—

of

Seattle

will

regulating dials, giving various
with variations in the primary between

2,000

ft"

'

be equipped with
secondary voltages

.

?/

/

!

.......

\
.vl\

and

Each transformer is guaranteed to regulate
within one per cent, at a power factor of 100 per
cent., and within three per cent, at an 80 per cent,

2,200.

power

factor.

The
Kent

sub-stations are to be situated at Grant Street,
and Sawmill, about 3.5, 16.9 and 29.4 miles, re-

spectively,

from

ing points.

and will serve as distributof the stations there will be one

Seattle,

At each

complete 300-kilowatt motor-generator

set,

which

will

be fed by two 180-kilowatt, oil-cooled, step-down,
three-phase, two-phase transformers. The machines
consist of one eight-pole, 300-kilowatt, 450-revolution, 600-volt flat-characteristic direct-current rail-

way

generator, which will be direct-connected to a

450-horsepower, 2,200-volt, two-phase, induction motor. All of these machines have an overload capacity of 50 per cent, for two hours.
To supplement the motor-generators and to take
up the fluctuation which the transformers will superimpose upon each sub-station, there will be three
i6-pole,

FIG,

2.

SEATTLH-TACOMA INTERURBAN ELECTRIC
ROCK TUNNEL NEAR TACOMA.

RAILWAY,

—

and fills were necessary, as was also a rock tunnel,
which pierces the ridge at that point. A view of
this tunnel, which is 12 miles from Tacoma, is

shown

in

Fig.

only temporary.

The

2.

A

track

shown

is,

of course,

grade cut Ijetwecn Sawmill and

Summit is shown in Fig. 3.
The third-rail transmission system

will

be used,

and Taoverhead system
will be adopted.
The rolling stock will comprise
heavy combination smoking and baggage cars, 32
feet six inches in length, and 41 feet six inches over
except

within

the

city

coma, where, for greater

limits

of

safety, the

Seattle

STREET ILLUMINATION

IN

SAN FRANCISCO.

these being manufactured by the
Electric Storage Battery Company of Philadelphia.
At the Kent and Grant Street sub-stations there
will be placed 288 of these cells, each battery having
At the Sawa capacity of 640 amperes discharge.
mill station there will also be 288 cells, but of type-

on Market Street, were strings of colored lights
and devices suspended from centers every 50 yards.

G15, those at the Grant and Kent station being
type-Gi7. The batteries will all be iii type-G23
tanks, to allow for future growth.
These batteries
will be charged and discharged through dififerential
boosters, each machine consisting of a six-pole, 35kilowatt, 600-revolution, 50 to iio-volt generator
direct-connected to a four-pole, 53-horsepower, 600-

of

storage batteries,

,

volt

motor.

The

electrical

machinery for the sub-

The

City Hall, off Market Street, stood out boldly,
electric lights, while very many
the principal buildings and places of business

and was one mass of
of

were
all

illuminated

beautifully
nations.

The

vista,

and hung with

looking

in

flags

either direc-

was very fine. Market Street from the wharf
hill and aft'ords an opportunity of street
illumination possibilities seldom met with elsewhere.
From the picture a complete idea cannot be formed

tion,

runs up

of the elaborateness of the illumination, on account
of the loss of colored lights, which do not show in
a photograph.

It

took some 50

men two weeks

to

August
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ropes of lights and devices. The Joshua
contracted to carry out
the work, and it completed the construction in a very
string

tlie

Hendy Machine Company
creditable manner.

"Electric Cottage"'— A Plan to

The

In-

crease Central-station Business.
Many

residents of the outlying districts

Chi-

of

few
neighborhoods

have heeii interested
nioiitlis by the appearance

in

of the "Electric Cottage"

tastefully designed little

cago

—a

within

the

their

last

ELECTRICIAN

monwealth Electric Company cordially invites yourself and friends to visit the Electric Cottage, which
will be located, on and after August 16th, 1902,
for a short period, at 6201 Kimbark Avenue, where
it
will be open from nine o'clock morning, until
10 o'clock evening." The cottage will remain in its
present locality (Kimbark Avenue and Sixty-second
Street)

for

Visitors

a

week

so yet.

or

are allowed

to inspect

and handle any-

thing in the cottage, and are entertained to the best
ability of the employes.
The inside is fitted up

137
as follows:
"This cottage is intended to show
some of the conveniences and labor-saving devices
available where electric light is used.
If you are
is

"Applications
Others are:

for

month's
to

trial

electric light in

demonstrated.

The

"Electric

Cottage."

illustrated

by
is

the

ac-

a portable,

interior

A

your home?

convince you that

will

here."

it

is

superior

all other illuminants."
"Let us send you an electric fan complete ready

attach to any lamp socket."
"Are you using electric light? If not, let us
'enlighten' you on the subject."
These signs are arranged artistically on the four
walls, and in their illuminated frames stand out
clear and conspicuous.
Many other interesting features are seen in and
around the cottage, which at night is an unusual
and brilliant spectacle. The eaves are studded with
i6-candIepower incandescent lamps and an arc lamp

the Chicago Edison atid Commonwealth
Companies; and its ^aIue has been amply

companying exterior and interior views,
rectangular, one-room affair, and has

received

to

for

Electric

be pleased to re-

light

electric

tric

agent

shall

now." Another reads: "Do
you read in bed?" This is attached to a new style of
movable lamp bracket which can be hung on any
convenient rod hook, or even the back of a chair.
Still
another bears this legend above the desk:

"Are you using

conspicuous at night by the light of eleclamps, which, upon inquiry, they found intended to call to their attention the multiform
possibilities and advantages of the electric current
offered for sale by the Commonwealth Electric
Company. This clever idea in central-station advertising originated with JoJin F. Gilchrist, contract

building,

we

not using electric light
ceive your application

di-

mensions of 12 by i8 feet. The side walls are 12
feet high, and the roof is of the gable type.
There
are two windows on each of the longer sides and

is

A

su,spended over the door.

("Electric Light")

18 feet in

four-candlepower lamps
ridge-pole

On

of the

on a

double electric sign

length, containing 92
side,

surmounts the

roof.

an average, 125 people

visit the

cottage a day,

and the. new business of the Commonwealth company since April, when the cottage was started out.

A PLEASANT CORNER IN

ism

s 1 ll»r,_ll«i!reB».r
>«-

-

'

t|

k

'
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THE ELECTRIC COTTAGE,
a bay window and door in front. The little building
is strongly put together, tliough built in sections,
wliich are held firmly in place by bolts.
The sectional construction was adopted to facilitate the
moving of the cottage from one place to another.
The idea is to remain in one neighborhood just
long enough to acquaint that particular section

with

the

advantages to be gained

electric light

and power and

to take

by the use of
any orders for

the furnishing of current that may be secured. The
cottage is then moved to a different locality and the
operation repeated.
When the small edifice has been placed in a "iven
locality, invitations are circulated to the people of
the section to inspect it. One of tliese neatly en-

graved invitations reads as

follows

:

"The

Com-

THE ELECTRIC COTTAGE.

be comfortable and inviting. Chairs and
a settee are provided and the floor is covered with
A roll-top desk is also installed, at
a fine rug.
which contracts for light can be signed, the cottage
being used for business as well as advertisement.
The walls are covered with all kinds of electrical
apparatus, which are operated for the benefit of
any visitor. Different styles of lamps and lamp
brackets, fans, cooking utensils, toilet articles, pendant switches and an electrically driven sewing machine are shown. Some 75 different electrical contrivances are to be seen. All of them can be operated on any ordinary light circuit.
Three-phase alternating current on a three-wire
circuit is used.
box-like switchboard is built in
one corner of the room, the switches all being covered by a door. The interior of the walls of the
cottage is one network of wires, rumiing to the
different brackets and plugs.
An electric chandelier
is suspended from the middle of the room.
It was
built expressly for the cottage, as were also many
other of the brackets and fixtures that are used.
Signs which hang on the walls are set in frames
in which are embedded ground-glass incandescent
lamps.
One of the most conspicuous of these signs
SO

as to

A

ELECTRIC COOKING OUTFIT IN ELECTRIC COTTAGE.
has exceeded expectations, although, of course, it is
difficult to say just exactly what business belongs
to the cottage and what does not.
complete canvass will be made of the outlying
districts of Chicago, and the cottage will be maintained so long as satisfactory results are obtained
from it. The scheme belongs to the contracting
department, and all solicitors use the cottage as a
reporting office while it is in their district.
man
remains with the cottage from nine in the morning
until 10 at night, when a night watchman comes
on who sleeps there, a folding bed of a clever
form being provided. The night man assumes his

A

A

with the knowledge that he is
from burglars, since each window
rest

wired that

so

is

during
turned

if

the

night,

on.

A

it

all

fully protected

in

the

raised the least

is

the

lights

nickel-in-the-slot

will be
telephone

cottage
distance
instantly
is

also

provided.

Besides being an advertisement bearing good rethe cottage is an instructive institution, since
the general public, by visiting it, get much information of a valuable nature to all users of electricity,
which is commonly unknown to them. In this wav
the company is a public benefactor at the same time
sults,

that

it

furthers

its

own

ends.

The Washington, Baltimore and Annapolis ElecRailway Company recently bought three acres of

tric

p^v> f^a^ -:~^
'

INTERIOR OF ELECTRIC COTTAGE.

..

gay

land in East Hyattsville, Md., upon which, it is reintends
to
construct a large power
ported, it
house. Electricity is to be generated to operate the
following lines: The Washington, Baltimore and
Annapolis; the City and Suburban railway, and the
Columbia railway. The building for the proposed
plant, it is estimated, will cost in the neighborhood
of $350,000, and will have dimensions 133 by 203
feet.
It is believed that the plant will also furnish
current for manufacturing and lighting purposes.
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have already had some success in transmitting
wireless messages to the submarine Triton, and it is
also intimated that the torpedo-boat experts of the
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sauce for the goose

sauce for the gander,

is

and the Independents, having taken up the sword,
must expect reprisals; nevertheless, there seems to
be a certain lack of harmony between the Bell companies in different sections of the country on the

An

interesting

Tax Board

near the

tail.

increased

till

and Telegraph Company, which had
been assessed on a valuation of $828,000, asked
for a reduction on the ground that the long-distance
business of the company is not yet profitable. It
seems that the taxing body had fallen into the curious error of considering the company as one doing
a state business entirely, and on this mistake being
pointed out and on the further statement in relation

tractions,

ican Telephone

unprofitableness of

the

to

the business,

the

board

But can
years of experience and the

fair decrease in the assessment.

promised a

be that, with their
high rates charged, the Bell people are unable to
it

the long-distance telephone business profitable?

Certainly the business of the American Telephone

Company

and Telegraph

being conducted on a

As WAS

expected,

maneuvers,
the value

of

defense

coast

as

the

whole

a

losing

is

far

from

basis.

chapter of the naval

first

the coast of

off

New

ordinary electrical

England, showed

communication

143

in the

143

of wireless-telegraph service on the ships of the
United States Navy. "Its value to me during the
four days would have been incalculable," said the
admiral. "I could have spoken my ships at sea, day
or night, at any moment, by wireless telegraph,
whereas^ while all were in touch with me, they have
been far beyond signaling distance, and, as it were,
beyond my reach. While I have seen much during
the last four days of value' to me and to the navy,
this one need of wireless telegraphs stands out so

145

145
145

145
145, 146

146

147
147

Miscellaneous
Trade News
Business

147

four

my mind

days that

my

it

mind."

is

the absolute need

as being the lesson of the

is

all

This

absorbing

may

in.

its

im-

be regarded as

expert testimony, although, in conditions approach-

147

war footing, the wireless outfits might not
worked as well as the admiral anticipates.
However, it is clear that space-telegraph sets must

148

now

:47

Record

England maneuvers

conspicuous in
last

portance to

146, 147

Publications

Illustrated Electrical Patent

New

146

Power Transmission
Societies and Schools

reported, the one great lesson of

the

145

Electric Railways

correctly

search problem which was worked to a finish

143

144

Electric Lighting

anew the usefulness of the electric searchboth on shipboard and on shore. But, if Ad-

is

ing a

have

be considered an essential part of

all

up-to-date

warships.

Another

CONVENTIONS AND EXPOSITIONS.

—of

American Electrotherapeutic Association, Hotel Kaaterskill,
September 2d, 3d and 4th.
New York State Street Railway Association, Caldwell, N. Y.,
September gth and loth.
Association of Edison Illuminating Companies, Mount Washington Hotel, White Mountains. N. H., September gth to nth.
Kansas lodependent Telephone Association, Kansas City, Mo.,
September nth and 12th.
Old Yime Telegraphers and Historical and United States Military Telegraph Corps Association, Salt Lake City,- Utah, September 10th, nth and i2th.
American Electrochemical Society, Niagara Falls, N. Y., Sep
teraber 15th, iGth and i7tb.
Indiana Electrical Association, Indianapolis, September 17th
and i8th.
Catskill Mountains, N. Y.,

possibility

—and

a

very

interesting

one

the use of space telegraphy in naval warfare

is

communicating with submarine boats. As is well
known, the submarines are "blind" below the
surface of the water, and this fact constitutes the
greatest drawback to their usefulness.
If,
when
submerged, messages can be transmitted to this
new type of torpedo boa't from vessels on the surface or from shore stations, the value of the subin

mergible boats will be greatly increased.
ally,

it

The

electromotive

and respiration

then reduced to about

is

shows

animal

the

force

its

five milliamperes,

30 volts. Respiration then sets
the animal sleeps a profound and
which lasts as long as the current is
soon as it stops the animal wakes

con-

The current

stopped.

is

rapidly

is

generalized

to

in

with 12

and

again

tranquil

sleep,

continued.

As

up and jumps

about with every sign of delight, and no evil consequences appear to result. If the current is not
first brought to the point at which respiration stops,

some

agitation

displayed, such as seen in the ad-

is

ministration of chloroform.
plied

to the

root

of a

A

similar

human

current ap-

such as the
median of the wrist, gives rise to complete anesthesia of the region innervated, accompanied by a
nerve,

prickling

sensation which is
not painful. There
appears to be no record of electric sleep-producing
experiments on the human subject, and the plan
of stopping respiration temporarily as an incident
of the process seems to be a heroic one.
However,
the investigation

is an interesting one, and further
lead to results of practical value.

may

researches

in

for some unexplained reason, is said to have been
something of a disappointment), and also demon-

ron,

a slight possibility of

is

(although the use of the telephone,

142

144

144,

seems there

Amer-

der consideration, and a representative of the

miral Higginson, of the victorious defensive squad-

144

it

were un-

of telephone companies

The assessments

light,

144, 145

and now,

on an animal's shaven head and another on the back

at

142

DEPARTMENTS.

Electricity has been used in medicine as a stiman irritant, an anodyne and an ana:sthetic,

ulant,

a

light

to

142

142

as the basis of a system of acoustic communication
with the submarine boats through the water.

of Indiana last week.

was brought

fact

session of the State

strated

Akouplione for Royalty
Aurora, Elgin and Chicago Electric Railway in Operation
Marconi -Postal Telegraph Rates
Large Railway Power Plant in Maryland
142,
Applications of Telpherage. Illustrated
Southern Colorado Street-railway Consolidation Proposed..

to

some use the submarine-signaling experiments of the late Elisha Gray and Arthur
J. Mundy
to

with a small resistance in the circuit, and are best
furnished by a storage battery. An interrupter, free
from inductance, and giving 150 to 200 breaks per
second, is inserted in the circuit. In the experiments heretofore made a moist electrode is placed

"two-telephone nuisance" theory.

142

Chicago

In the

employment as a soporific. In a recent issue of the
Comptes Rendus of Paris S. Leduc describes a
method of producing sleep and local ana:sthesia by
means of electric currents. Direct currents are used,

is

Messenger Boys and Messenger Girls
Remarkable Lightniag Pbenomenai

142
142

the problem.

would not be possible

if it

What

141

On the Pacific Slope
Northwestern Notations
Among the Rockies
Personal

work on

turn

St. Louis World's Fair Notes
Electrical Equipment for English Tunnel Railways
Detroit Street-railway Convention

Correspondence
New York Notes
New England News
Canadian Intelligence
Southern Developments
Information from Indiana

are at

Competition has brought about some odd situaThe Bell comnanies
tions in the telephone business.
have had much to say about the "natural monopoly"
of telephone-exchange service, dwelling on the inconvenience and expense to which business men are
put by the enforced use of two telephones. And
yet, as a southern correspondent informs us, it was
an Independent company that was installed and giving service in the Georgia town of Valdosta when
the Bell company endeavored to get a foothold there.

make
139
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in

Navy

meantime, one wonders

CHICAGO.

«

1902

30,

would seem

Theoretic-

that this accomplishment should

A

COUPLE of months ago, discussing the question
of the relation of electrical workers and gasfitters
piping for interior wiring, the Western
"If the gasfitters are correct in
principle, why cannot the carpenters step in and say
in installing

Electrician

the

At

said:

wiremen must not bore a hole in a
we thought we had assumed,

that time

purpose of

joist?"

for the

such extravagance
all.
But we
were not sufficiently acquainted with the convolutions of trade-union jealousies to exceed the fact,
for only on Monday last a strike was called in the
new Marshall Field retail building in Chicago growillustration, a case of

that its absurdity

would be patent to

ing out of a contention between the Brotherhood
of Carpenters and Joiners and the Brotherhood of
Electrical

Workers

the right

to

as to which organization has
put up the molding covering electric
wires in buildings. These unions appear to appeal

brotherliness and fellow-kindness by their very
names, and yet they deliberately bring about a serious strike, from which many disinterested persons
to

by such a trivial dispute between themselves.
such a course is dictated by nothing but
unenlightened selfishness. There is no dispute between the contractors and the men, and yet the
work must be stopped owing to a miserable wrangle
between the unions. Ordinary labor troubles are
bad enough, but it is a thousand pities that such
entirely unnecessary contentions as this should be
allowed to interfere with needful industrial operations.
To our thinking it is merely common-sense
to allow the electrical workers to put up the molding to cover the wires they install but, at any rate,
these "brotherhoods," with their demands as to
suffer,

Surely,

;

hours and wages granted, certainly owe it to all
concerned to agree between themselves m these comparatively unimportant details, that the contractors,

-

be possibile, yet only actual experiment can deter-

who

mine whether a practicable method of communication can be developed.
It is said that French naval

delayed in

hire

them on

work

are responsible

their

own

terms,

for the completion of

to

the owners.

may

not be

which they

August

30,

Third-rail
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System

in

the Baltimore and

Ohio Tunnel.
The City Council of Baltimore, Md., recently
passed an ordinance requiring the Baltimore and
Ohio Railroad Company to do away entirely with
the use of steam locomotives and substitute electric
locomotives in hauling freiglit trains through the
Belt Line tunnel, which passes for nearly two miles
under the main section of the city. As is well known
to the engineering public, the Baltimore and Ohio
company began to operate freight and passenger
trains through this tunnel by electricity some seven
years ago. However, the steam locomotives were
allowed to remain on the trains and in hauling
freight trains on the heavy grades they were often
used to assist the electric motors. Finally the people complained that the steam locomotives threw out
such quantities of smoke and cinders at the tunnel
openings as to constitute a public nuisance, and the
ordinance mentioned above was accordingly adopted.
Contracts have been awarded, it is stated, by the
Baltimore and Ohio company to the General Electric

Company for two additional electric locomotives,
which will be among the largest in the world. Each
machine will weigh 150 tons and will be capable
of drawing 1,500 tons of freiffht up the heavy grades
of the tunnel. The motors will be designed to haul
twice the load the steam locomotives pull through
the tunnel.
When the tunnel was first equipped for electrical
overhead conducting system was
operation an
erected, consisting of two Z-bars held in place by
a covered plate and placed in such a manner as
to form a box-like construction, by means of a series
of overhead columns linked together by means of
catenarj-s, to which the conductor was attached at
comparatively short intervals. Inside of the tunnels,
of which about one-half of the Belt Line consists,
the construction was modified only by means of its
support. In this overhead slot the conducting shoe
carried on the locomotives was allowed to slide.
This means of conveying current to the locomotive
remained in use until last March, at which time
the overhead system was abandoned and the thirdrail system substituted in its place.
Some interesting details of the new equipment have
recently been given out by W. D. Young, electrical
engineer of the road, in an article published in the
railroad company's publication, Book of the Royal
Blue. The third rail is placed along the outside
of the east and west-bound tracks. It is supported

139
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section only when the locomotive was passing
over that particular section. In the same way, all
rails adjacent to crossings of foreign roads, special
work and in the yard, the third rail was cut up
in sections and protected by safety switches.
The question very naturally is asked by the casual
observer
"Why would a system that has worked
so well as the overhead unquestionably has, be replaced by another?" There are several very good
reasons for i:his, among which may be enumerated
the following;
The initial cost of the third rail was only about
25 per cent, of the overhead; it is easily adapted to
any change that may be desired in the track from
time to time; it is more easily repaired and has
a very much lower percentage of depreciation.
Again, the question is often asked
"Is not (his
third-rail conductor dangerous, particularly when
adapted to use on surface railroads?"
At first thought, it apparently is. but these objections are not found to be justified in actual practice,
providing a reasonable amount of precaution and
care is taken to warn the trespasser. The writer
holds that, outside of stations, no one, employes excepted, has any right on the right-of-way of the
large steam railroads of the present day, and through
the polite little warnings given to the meddlesome
employe, it is surprising to see how quickly and
witli what reverence this type of construction is
regarded.
The third-rail construction is a most flexible one,
but in certain cases it was found necessary to resort
to special types of construction, hitherto unemployed,
in order to handle such excessively heavy currents
as are required through special work which had
been constructed without any regard to electrical
adaptability.
It is a comparatively simple matter to
handle currents as high as 500 amperes on a train
to which may be attached at the sides several conducting shoes, for the purpose of giving a span, or
reach, of the shoes in making crossings or passing
special work; and, furthermore, to give the multiple
contact in order to convey the current from the rail
In the case at hand,
to the motors without sparking.
however, conditions were very different. The maximum reach that it is possible to obtain on the locomotives is, approximately, 28 feet. By this is meant
the distance between the shoes, of which there are
four, one on each corner of the locomotive.
In handling freight and passenger trains up the
grade, which varies from eight-tenths to one and fivetenths per cent, it is not practicable to resort to the
very common practice of shutting off the controller
and allowing the train to drift over the crossings
or special work. With the locomotives it is necessary that there should be one shoe making perfect
this

:

the past seven years, the demand on this electric
service has increased, due to the increased number
and weight of trains. In September, 1895, there
were hauled by the electric locomotives, 333 freight
trains
in May, igo2, 641 freight trains.
Originally
the passenger trains were not handled by the electric
locomotives, but as a substitute coke-burning locomotives were used over the Philadelphia division so
as to emit, while passing through the tunnels, as
little smoke as possible.
It was subsequently found,
however, that the electric service was so satisfactory
;

:

THIRD-RAIL SYSTEM IN THE BALTIMORE AND OHIO
TUNNEL. VIEW SHOWING SHOE OF ELECTRIC LOCOMOTIVE IN CONTACT WITH THIRD RAIL

FIG. 2.

—

THROUGH

SLOT.

it was inaugurated
has been continued.
On account of there being an up grade eastbound, freight and passenger trains are handled only
in one direction, as power is not necessary for trains
west bound. This is one of the reasons that often
gives to the observer the idea that all freight and
passenger trains are not being handled electrically.

that the passenger service since

Telegraphic Communication
Alaska.

with

Telegraphic
connection
has
been
established
between the United States and points in Alaska.
The routes of messages from different cities in
the United States will be first to some point on
Puget Sound. From there they will be sent via
.

the

of

lines

the

Postal

Telegraph-cable

Company

and the Canadian Pacific company to Vancouver,
thence over the Dominion government's line to Dawson.
From Dawson the route will be via an American line

now

operating to Eagle, thence to Valdes,
and to be finished by September 1st. The Valdes-Eagle line will be 400 miles
T"his line is to have connections with
in length.
Fort Gibbons, which will be the next point in the proposed route. From there to St. Michaels a message
via a line being built,

will

travel

via

lines

now

in

operation.

The

last

and probably the most important stretch in this long
route is from St. Michaels to Nome. This distance
When the
will be covered by wireless telegraphy.
system is completed it will be possible to send a
message from Washington, D. C, to Nome, Alaska,
and receive an answer the same day. Part of this
THIRD-RAIL SYSTEM OF BALTI.MORE AND OHIO RAILRO\D. — VIEW SHOWING FORMER OVERHEAD
WORK AND tXJSTING IHIRD RAIL.

by means of a guard and insulator stand, which
is attached to ties at centers of approximately 12
These guard and insulator stands form a supfeet.
port for planks placed on either side of the rail,
acting as a guard to prevent employes coming in
contact with it. The overhead and third-rail construction are both shown in Fig. i.
Through the tw'O passenger stations, Camden and
Mount Royal, which are about a mile and a half
apart at the ends of the tunnel passing under the
city, it was necessary to modify this construction
in such a way as to prevent all possibility of the
traveling public coming in contact with the charged
conductor. To accomplish this, there were several
precautions taken. The third rail was laid through
the" station at the standard height, and on the insulators in the regular waj-, but it was completely
covered over, the conducting shoe being allowed to
make contact through a wooden covered slot, supported by iron members from the under side. This
third-rail protection and an electric locomotive are

shown

in Fig. 2.

In addition to this, the rail was cut into sections,
each of which was insulated from the one next
adjoining, and controlled by the Murphy safety
switch in such a way that the current would be on

contact with the rail at all times. To accomplish
this it was necessary to construct a special shoe
mechanism and to introduce in special work movable
The movable rails were placed in special work
rails.
where it was necessary to have a contact rail in
such a position that the shoe might take current
from same when the locomotive is passing and might
be dropped to a low position to enable the steam
locomotives passing in a diagonal direction or on
an adjacent track without interference. These movable rails consist of a T-section, mounted on insulated blocks, all of which are raised into position
or dropped by the operator at the interlocking tower.
In the design of the shoe it was necessary to construct one that would conduct at least 2,500 amperes
without sparking. This may seem like a very simple
problem, but to those who have had experience in
this line, the difficulty will at once be appreciated.
However, a shoe was designed which fulfills all
these requirements in a most satisfactory manner.
This shoe has eight distinct movements, all of which
are made and fixed within certain ranges. They
are: Up, down, out and in, the rocking of the
shoe laterally, and the tilting in either direction, in
order to take the inclines.
It

may

be of interest to

show how much, within

route will be in operation in the early fall, but the
completed connection will not be in working order

before March ist next.
party of government experts has been working
until recently on the Skagway-Juneau cable and
some interesting information comes from them. According to their report, the government seems to
have been deceived concerning the condition of the
cable.
It was understood that the cable, although in
bad shape, was still capable of repair. This, the
experts say, is an impossibility. In fact, the idea
of repair has been entirely abandoned, and work on
the cable stopped. The cable, which was laid last fall,
has been capable of use, it is said, only a few weeks
It was swung so loosely that it
since that time.
sank to the bottom in coils. Numerous kinks occurred, and so many breaks were found in the insulation that it was decided to give up the proposed
attempt at repair. The line is 100 miles long and

A

covers a route over which the government will now
attempt the use of a wireless-telegraph system, mention of which was made recently in the Western
Electrician.

Mankato, Minn.,
machinery.

is in

the field for electric-lighting
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DEVELOPMENT OF THE TELEPHONE
Telephone News from the Northwest.
The Winnebago County Telephone Company has
been formed a* Oshkosh, Wis., and proposes to proceed with the construction of a local city exchange,
whether the City Council will grant a franchise or
This it can do, under the state law, which
not.
requires it to submit to reasonable police regulaThe company has therefore filed a plat of
tions.
work projected, and has asked the council to indicate
where it shall proceed and how.
The telephone taxes in South Dakota aggregate
of which the state's portion is $615.80.
but one county in the state which has no
telephone lines within its lx>rders.
new line is being constructed between Lesterville and Tabor, S. D.
The county telephone system was put to good use
recently in the neighborhood of Woonsocket, S. D..
when a fire broke out and destroyed 160 acres of
wheat. About 100 neighbors were summoned by
telephone, and, after a desperate fight, the fire was
$4,261.87,

There

is

A

put out.

(Minn.) Telephone Company has
changed from the automatic system to the manual

The Warren

system.

The Southwestern Minnesota Telephone Company
installing a local

is

exchange

at

Minneota,

Mmn.

raised to secure the construction
of a telephone line from Gentilly, Minn., to Crooks-

Funds are being

ton.

The Consolidated Telephone and Telegraph Company has filed a trust mortgage at DuUuh, Minn.,
to raise funds for construction work, in the amount
of

$50,000.

of Duluth, Mmn.,
has raised $75,000 by a trust mortgage, running to

The Mesaba Telephone Company
Old Colony Trust Company.

the

The Buffalo Lake (Minn.) Telephone Company
has completed a modern exchange. It is full-metalthroughout, and is equipped with Stromberglic
Carlson instruments.
The Northern Telephone Company has begun
work on the construction of a circuit from Fort
Dodge, Iowa, to Storm Lake.
The Chicago and Northwestern Railway Company
understood to be experimenting with telephones

is

for use in operating its block system in the neighborthorough test of
hood of Cedar Rapids. Iowa.
the plan will be made, and, if found to be desirable,
block station.
each
in
established
will
be
telepliones

A

The Consolidated Telephone and Telegraph Company has been granted admission to Hastings, Minn.
The Lone Tree Telephone Company of Lone Tree,
Iowa, has been incorporated with $5,000 capital stock.
The Bell Telephone Company at Anamosa, Iowa,
a'dvertises to furnish free with each business connection at $2 a month, a residence connection. New
subscriljers are furnished free service foj several
months. It is needless to state that there is a competing telephone company in Anamosa.
The Yankton Telephone Company has been formed
at Yankton, S. D., and will proceed to construct a
local exchange without delay.
The Fremont Telephone Company has been incorporated at Fremont, Neb., with a capital stock of
$200,000, of which $25,000 must be paid up before
the construction of the plant begins.
Ora Green of Traer, Iowa, has brought suit against
the Cedar Valley Telephone Company for damages
telephone
for the delivery of the wrong message.
message was sent to him about some stock, and a
messenger delivered the message verbally to the effect
He and his w-ife rushed
that his father was dying.
to the home of his father, to find him perfectly well.
Green thinks the nervous strain damaged him permanently. The case will come up at the October

A

term of court.

The striking employes of
Company at Des Moines feel
company

at difi^erent

towns

the

Iowa

Telephone

that the action of the
the state is to ward

in

Hours have been shortened at
similar trouble.
Boone to nine .hours a day. At Ottumwa there has
been an increase of wages.
The council of Des Moines has passed a fiery resolution to have the case against the Iowa Telephone
Company pushed in the courts to oust it from the

off

^

streets.

Indiana Telephone Items.
The Cumberland Telephone Company, which has
been

doing business

in

Evansville

for

the

last

25

The crisis
years, must quit business within 90 days.
was precipitated at a meeting of the City Council
on the l8th inst.. in the passage of an ordinance
The franchise of the Cumberland
to that effect.
company, according to the opinion of the city atThe Board of Works
torney, expired July 22d last.
will' ask for new bids, and if the Cumberland company offers the best bid, it will be accepted, and a
new contract entered into. Other companies will be
asked to bid, and it is believed that should some other
than the Cumberland company receive the franchise
the Cumberland company will test the matter in the
This 'action of the council is said to he
courts.
indicative of the failure of Mayor Coverts' municipal
telephone scheme.
State Tax Board is giving its final session up
representatives of telephone companies, who are

The
to

appearing in droves, hopeful of convincing the board
that it has assessed this class of property too high.
The board fixed the valuation and then notified the
companies to appear and show cause, if any, why
the valuations should not stand.
The United Telephone Company, which operates lines in Hartford
Montpelier, Marion and several other cities,
was represented by Hugh Dougherty, who made a
strong plea for a lower assessment. It was shown
that within the last year the United company absorbed the Indiana Telephone Company and the
Marion Telephone Company, and it was directed
that these two companies be taken off the duplicate.
The board assessed the United company on a valuation of $321,000.
Mr. Dougherty, in asking that
reduced to $154,000, said that,
that amount be
opinion,
in
his
the
method provided by law
for arriving at the value of telephone property, was
City,

not a fair one. The board takes the stock at a fair
cash value, adds to that the indebtedness, and then
deducts the assessment on real estate and personal
property made in counties through which the company operates. It was shown by Mr. ~ Dougherty
that real estate owned by the company is assessed
at about 45 per cent, of what the company paid for
it,
and he insisted that it was unfair to assess real
estate at such a low figure and then make corporations pay on a cash valuation.
Charles Martindale, representing the American

Telephone and Telegraph Company, whose assessment had been raised from $440,000 to $828,000,
brought out the fact that the board was of the impression that the company did a local business. This
Its business was interstate,
is not the case, he said.
and is not yet profitable. He was promised an
equitable decrease.
In answer to a question from Governor Durbin
as to what the future had in store for the telephone
business in Indiana, Mr. Marvin of the Frankfort
company said he believed that men who had put
money in the business were beginning to realize the
real situation.
"I do not believe the use of telephones will diminish, but companies will have to
make a larger charge for the service. It is evident
that within 20 years a company will have to rebuild
its plant two or three times, and this cannot be done
on such a low rate."
The board has fixed the assessment on 1.14 companies, operating 88,641 miles, and the rate is from
'"'^
to $10,000 per mile., The present week the
board will pass on all appeals from the primary
assessment, and then its work for the year will be
F.
coinpleted.

Southern Telephone Developments.
The Board

of Trade of Valdosta, Ga., has decided
appoint a committee to endeavor to prevent the
establishment of a second telephone system in the
city unless the company shall absorb the old company. The new concern is the Bell company. W.
A. Bisbee of Savannah is principal owner of the
to

Independent company.
The Tennessee District Telephone Company of
Memphis has been granted a charter, with a capital
of $100,000.
E. Howard, J. Compton and others are
interested.

The

C)

Matthews

St.

(S.
charter.

Telephone Company

The

capital is placed at
secretary and treasurer.
The Strowger telephone interests of Augusta. Ga.,
are remodeling their exchange, which will be occupied in September. New switchboards and other
improvements will be installed.
F. C. Toepleman, general superintendent of the
Henderson (N. C.) Telephone Company, has compiled a directory of the toll stations and exchanges
of the principal Independent companies of Eastern
North Carolina.
N. D. Smith of Pittsburg, Pa., will be manager
of the Home Telephone Company of Jackson. Tenn.
This company will operate in opposition to the

has

obtained

$1,500.

L.

its

M. Able

is

Cumberland company.
ground, and everything

lines

Its

be

will

will

of

the

underlatest im-

be

proved type.

A new

telephone line

being built between Oak-

is

ridge and Kernersville, N.

C.

The Home Telephone Company

of Talladega, Ga..
has been sold to the Bell company, which states that
G. A. Mattison,
the local exchange will be rebuilt.
owner of the Home plant, made the deal on account
of other business demanding his time.
The Bell company will locate a long-distance office
L.
in Rocky Mount, N. C.

Telephone Progress

in

the Far West.

The Rocky Mountain Bell Telephone Company
will extend its De Lamar line to Jordan Valley,
Idaho.

The largest barb-wire telephone system in the
country will be made by the consolidation of all
the systems running into Dayton, Huntsville and
Waitslnirg, Wash. A central exchange will be built
at

Wait.sburg.

The Sunset Telephone Company

is

introducing

system of red^iced rates in competition to the new
Pomona (Cal.) Valley Telenhone Comoany. The
price of
individual telephones, formerly $4 per
month, is now reduced to $2.50 for business houses

a

and $2

for

residences.

The

lo-party-line

service,

which was
month.

iyo2

30,

FIELD.
$1.50,

will

now be reduced

to

per

$1

The

Telluride Power Company has been granted
a 25-year franchise to build and maintain a telephone system in Salt Lake County, Utah. The company must furnish the county telephones at a rate
40 per cent, less than the public one.
A telephone line will be built to the summit of
North Baldy Mountain, one of the Sierra Madre
range, from Los Angeles, Cal.
Judge L. L. Bone has asked the city of. San Diego,
Cal., for a telephone and telegraph franchise for
a period of 50 years.
The petition states that the
holders of the franchise will expend $15,000 within
the first six months, $15,000 more in nine months.
$:5,ooo more in 12 months and $30,000 within 18
months, or a total of $75,000. The company will
charge $54 per year for business and $27 for residence telephones. It is thought that Mr. Bone is
asking for the franchise in the name of the Home
Telephone Company of Los Angeles, Cal.

A.

W.

C.

Automatic Central Exchange for Chicago.
The

Telephone and Telegraph Company,
Chicago, has secured a five-year lease on a fouj'story building located on Fifth Avenue (175-181)
in which it purposes to install a central exchange
Illinois

for its automatic telephone system.
The lease does
not take effect until January i, 1903, and hence work
on the installation in the exchange cannot proceed
until then.
The switchboard, which is being built
by the Automatic Electric Company of Chicago, is
nearly completed. The tunnels being constructed
for the Illinois

company through

the business por-

tion of the city are

nearing completion, those under
the Chicago River (two in number) having been
finished.
Each building using the system will be
connected with the street tunnel by a subway extending from its basement. It is asserted that the
initial capacity of the automatic exchange in Chicago will be 25,000 instruments. The telephones are
to be delivered by April ist next, by which time
the switchboard may be ready for operation.

TELEPHONE MEN.
Miller and W. W. Dean of the
engineering staff of the Kellogg Switchboard and
Supply Company, Chicago, are enjoying a hunting
expedition in Colorado.

Kempster

B.

A

communication from Mr. and Mrs. Charles
Glidden and Dr. F. L. D. Rust states that
they reached Baden July 24th, having covered 800
J.

miles of their European autoiuobile tour. They
started at London, crossed the channel to Dieppe,
from whence they passed across the northern section of France to Metz, down the valleys of the
Saar and Moselle to Coblenz. up the Rhine to Bingen,
and to Heidelberg and Baden. They found excellent roads as far as Bingen, but the German roads
are so hard and rough that they will not go through
as much of that country as they intended, but will
take a longer trip through Switzerland, northern
Italy and France.

GENERAL TELEPHONE NEWS.
The Cleburne and Bono (Texas) Telephone Company has been incorporated with
by J. H. Mimas, T. J. Honea and

a capital of $10,000
J. B. Landers.

It is reported that on August 24th successful trials
were made with the "wireless telephone" between
Lassnitz and Kolberg, in Germany, a distance of 105

miles.

The City Council of Albuquerque. N. M., has
granted a franchise to the Mutual Automatic Telephone Company to construct and operate a telephone system at that place.
The m«eting of the Kansas Independent Telephone
Association that was scheduled to be held in Topeka,
Kan., in August, has been postponed and will now
be held at Kansas City, Mo., on September nth and
I2th, upon the invitation of the Kansas City Home
Telephone Company. Independent telephone men
throughout Western Missouri have been invited to
attend the meeting, and indications point to a wellattended and successful convention.
The Brockton (Mass.) aldermen have refused to
extend the time in which the Massachusetts, Telephone and Telegraph Company (the Independent
company) may get its Brockton excliange in running
order.
As granted, the franchise allowed 15 months
for the necessary work, but it was extended one
The company asked
year, until August 18, 1902.
for one year mol'e on the ground that the construcby
changes in managetion work had been delayed
ment, but no one appeared before tlie aldermen, in
liehalf of the company, and the petition was refused.
The company forfeited $4,000 by not fulfilling the
terms of its franchise. The company has done no
work in Brockton during the last year. There is

much

criticism

of the Bell

service in that city.

.
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Proposed Electric Pumping for Stoc

^s;

Wells.'

Bv A,

Bowie,

Jk.

been snpplanting other means of power, forging
ahead of all competition for general nse. One of
the nses to which it might be successfully applied
is in a plant proposed by the writer for the operation
of the stock wells owned by the Kern County Land
Company. These stock wells are of from si.x to 7%inch casing and of depths varying from 50 to 150
distances from the surface of the ground
to water, as measured after three successive dry
years, were from 10 to 30 feet in all but about four of
the wells, where the depth of water was from 45 to 70

The

feet.

The present installation at these wells consists
of single-acting, deep-well lift pumps, from three
inches to four inches in diameter, with a maximum
The pump is put down the
stroke of iS inches.
well and wooden plunger rods connect the same to
which
is driven by animal power.
a walking beam,
.\ few of the pumps are provided with stuffing boxes
in order to force water into tanks; but the majority
of them have no stuffing boxes at all, as they deliver
the water direct into the watering troughs. The
average capacity of these troughs is about 300 gallons each. Most of them are of galvanised iron.
.\t each well there are from two to eight troughs.
.•\
nuile is used to furnish the motive power, and
a man or woman watches him and sees that everything goes well. In some of the places one attendSome
ant and mule can look out for several wells.
of the wells have to be pumped continuously, however, so as to supply sufficient water for the stock.
In all except the Poso Ranch, which includes all
the pumps nortli of Rosedale. any or all of the
pumps are liable to he used at any time. On Poso
Ranch, however, of the 75 pumps, there are never
more than 30 in' operation at any one time.
The power-transmitting apparatus consists of a
large gear with internal teeth, mounted on a vertical
This gear is driven by a projecting
pivot or shaft.
A pinion meshes
pole to which the mule is hitched.
this
gear,
and drives through bevel gears a
with
horizontal shaft, on the other end of' which is
mounted a flywheel and crank. The crank is provided with different holes for the crank pin, so
Wooden rods conas to alter the length of stroke.
nect the crank pin with the walking beam, which is
The average mule will pump from
also of wood.
20 to" 25 gallons per minute with this rig in the wells
of 30-feet lift. You have to keep after him all the
time to keep him up to the 25-gallon rate, and 20
gallons is about a safe figure. Sometimes, when
there is a great demand for water, it is necessary to
keep pumping the wells continuously, night and day.
Most of the time there is no other water near these
wells, and the supply which is pumped is depended
on for drinking water for the cattle. It is, of course,
absolutely essential that the cattle should not be
without drinking water for any considerable period
of time, especially in the hot summer days. Should
one pump break down, so that it w'ould take some
time to fi.x it, the cattle are driven into another field,
where they can obtain water from another pump.
The maximum amount of water consumed by
cattle on the hottest days is 25 gallons per head per
day. The greatest number of cattle ever watered
from one well is i,2co, corresponding to a total
maximum demand of 30,000 gallons per day, or 21
Some of
gallons per minute, continuous pumping.
the pumps, however, supply only a comparatively
small
and
are
run
only
a
part
number
of
cattle,
small
of the time; others are often not run for long periods, depending for their operation on the way the
The princattle are moved into the dififerent fields.
cipal items of expense for the present operation of
the wells are the pay of the pump attendants, feed
The
for the mules and depreciation of machinery.
\\'ages of that class of labor are naturally small, and
feed is not high.
Such are the present conditions, and at first glance
would seem almost impossible for electricity to
it
compete with present methods, owing to the great
distances and the small amount of power used.
Three methods of power operation might be applied:
1.

Air

2.

Gasoline engines.

3.

Electric operation.

lift

system was suggested by Mr. L. A. Hicks
pumps on the north of
Poso Ranch. The plan was very ingenious in its
conception and in the details which were worked
He distributed compressed air from one central
out.

The

first

for the operation of the 53

air station.
.As for a
pressed air

to run.
Most of the country was open and level,
and hence naturally suited for a pole line.
The system proposed was as follows The present
lOjOOO-volt line ending near Rosedale was to be extended to Wasco, with 25-foot redwood poles. At
Wasco and at four other places were to be located
:

J.

The field for electric power has grown wonderfully in the last few years, and yet its possibilities and
Everywhere it has
Finiitations are scarcely known.

feet.

I-II

comparison of the different systems, com-

would l>e the simplest of all in its operabut the first cost would be higher than either
of the other systems. Gasoline engines would be
the cheapest to install, but the most expensive to
operate; besides, gasoline engines have a habit of
getting out of order, and would require men of a
comparatively great amount of skill, and hence, well
paid, to keep them in repair.
Electric operation was between the other two systems in first cost, being also very simple and cheap
tion,

I.
Paper read before the Pacific Coast Electric Transmission
AaiociatioD at San Francisco, June 18, 1902.

transformer sub-stations stepping

down

to 3,300 volts.

Transformers of ample capacity for more than
full load were to be installed.
In addition, one 25kilowatt transformer was to be kept on hand in
event of losing any of the other transformers. The
transformer sub-stations were to be of wood, except
at Wasco, where a brick generating station, with one
90-kiIowatt,

3,300-volt,

6o-cycle,

three-phase

gener-

one loo-horsepower engine and one loo-horseboiler were to be installed.
Current was to distributed at 3,300 volts, single-

ator,

power

phase, to the different pump stations, where it was
to be stepped down to no volts.
The distribution
pole line was to be 22-foot redwood poles. The two
3,300-volt wires were to run on a cross-arm, and
the telephone wires below on the pole.
No. 10 B'. & S. hard-drawn copper wire was to
be used for the extension of the TO,ooo-volt wires to
Wasco. The wire for distribution at 3,300 volts
was to be No. 8 and No. 10 B. & S. hard-drawn
copper, and No. 8 and No. 10 B. W. G.. E. B. B.,
galvanized-iron wire, by far the greater part of the
wire used being of iron. This and the small size
of the poles cut down the expense of pole line very
materially.

Line cut-outs were to be provided for every branch,
besides having several in the main line. Lightning
arresters were to be used at most of the stations.
The telephone line was of two No. 12 ^E. B. B. galvanized-iron wires, and a complete telephone system
was to be provided. The equipment of each pumping
One one-kilowatt transstation was to be as follows
former, one three-quarter-horsepower, single-phase
motor, one switch and fuse block, one automatic
single-pole switch, operated by float, for operating
motor, one telephone, one centrifugal pump to deliver 30 gallons per minute against a 40-foot lift.
At each station was to be a small pump house.
Where the water was sufficiently near the surface
these pump houses were to be built above ground;
but when the water was too far below the ground, a
pit about 10 feet deep was to be dug and the pump
placed in the bottom and belted to the motor above.
There would be a foot valve on the bottom of the
suction pipe, so that the pump would always be
primed. The discharge would go into an earth reservoir.
The capacity of these reservoirs was to be
from 15,000 to 40,000 gallons, so as to> have at all
times at least a day's supply of water on hand, should
any break occur in the line. Float valves would be
put in the pipes connecting the reservoirs with the
watering troughs. The automatic motor switcH
would be operated by the water in the reservoir.
The reservoir would be fenced around the top to
prevent cattle from entering.
low-water alarm
was to be put on the telephone circuit, which would
ring up at regular intervals the number of the station at which there was any such trouble.
The oiling devices for pump and motor would be of such a
nature that they could run for days without atten-

seven per

cent., repairs, renewals and depreciation
of pole line 10 per cent, repairs, renewals and depreciation of remainder of plant at suitable figures,
the cost of operation, including the fixed expenses
of the electric plant, would be of such a size that
the plant would pay for itself in saving over present
cost of operation within five years, and excluding
depreciation and repairs, which would not cause
much outlay for the first few years, the plant would
pay for itself within four years. In making this
estimate, the present plant has been credited back
simply as junk, as it would be impossible to realize
but very little on it. The cost of each station, pump,
motor, etc., complete, excluding the reservoir, would
be about the same as the cost of each station
of
the present plant, being almost half the
total cost
of the installation.
It can readily be seen what a
very large savuig this would have made had
an
electric plant been originally installed.

With

all pumps in operation at one time,
the maxdrop in the line voltage would not exceed
per cent As the pumps would be operated it
IS doubtful whether this would ever
exceed 10 per
cent,
actual practice, averaging perhaps five per
cent
I he cost of wire is so small that
ample margni has thus been allowed for any increase
needed
bmgle-phase is preferable to any other method of
power distribution in such a case on account of
sunphcity. While there is little other
demand for
power
the district traversed, electricity renders
possible a very simple and cheap means of
obtaining
power throughout the entire district, and use for it
will undoubtedly grow, even though on
a small scale
where the lines are at hand.
It IS doubtful whether any other
system could be
as efficient or reliable under the circumstances
as

imum
IS

m

m

an

electric

system.

:

A

tion.

In the stations where the water was very deep,
where it would not pay to sink a pit, the pumps at
present in use would be connected to a suitiible power
head and driven by double-reduction belting and
gearing.
While these pumps give a higher efficiency than
small centrifugal pumps, where the lift is over 20
feet, still the power heads alone will cost from three
to five times as much as centrifugal pumps suitable
for this work
they also require much more atten;

tion.

Being unable to get a small runner suitable for a
centrifugal pump, of high enough efficiency, the
highest efficiency obtained from the small runners
tried being 28 per cent., the writer, designed a runner
which gave 36 per cent, efficiency, a relative efficiency of about 25 per cent, better than the runner
experimented with. This made it possible to use
three-quarter-horsepower
motors instead of one
horsepower, and similarly made a very large saving
throughout the entire plant.
The plant was to be operated by power from the

Power Development Company's

lines.

Should any

interruption of service occur, due to a break in the
it could always be fi.xed up within a day.
However, should any accident happen to the Power Development Company's plant, causing it to shut down,
then it would l>e absolutely necessary to have a reserve station. With this in view, the Wasco power
station would be put in.
It might never be used,
but if there ever was need for its use, it would
It would deliver power
\)e absolutely indispensable.
to the pumps fed from the transformers at Wasco
direct at 3,300 volts.
The step-down transformers
w-ould be used to step up to 10,000 volts, and distribute hack to the other sub-stations.
Four men would be ample for the continuous
operation of the entire plant. They would be expected to visit each station in operation at least
once in every two days.
The cost of installing the electric plant complete
would be $60,000. This includes the 120 miles of
pole line and 120 pumping plants. Each station
was to have a motor, 'except on Poso Ranch, where
35 motors would be provided, the motors being
moved around as required.
Figuring on interest on investment and taxes at
line,

St.

Louis World's Fair Notes.

The Transportation

Building will be 1,300 feet
long and 525 feet wide, covering an area of'
over 15
acres.
'I he
building will contain about four miles
of standard-gauge railroad track, with an
exhibit
space of 270,000 square feet in addition.

One

of the standing committees of the E-xposition
is on electricity and electrical
appliances
constituted as follows: J. E. Smith, chairman-

Conipany
It IS

Joseph Ramsey,
son, Charles

and

A.

Jr.,

vice-chairman Clark H. SampAugust Gehner. A. .A. Allen
;

Stix,

M. Dodd.

S.

The Administration Building

is
to be equipped
complete telephone service, the committee
on grounds and buildings having closed contracts
with the Bell and Kinloch companies to install in
the building a central telephone station, one in each
of two rooms in the west wing of the building.

with

a

These

lines will serve the entire site, including the
of the contractors, as well as the administra-

offices

tion buildings.

Some
by the

electrical

contracts

have been

let

recently

St Louis World's Fair

officials.
.A conthe laying of an electric conduit of 60
ducts
has been secured by Jacob Althaus. fnd
calls for the completion of the work by
October r

tract

for

1902.

The remuneration is
Company received

Electric

$4,768.

The

Western

a

contract for a 30is to be used to operate a
in the sewer system of the

horsepower motor, which
large centrifugal

pump

fair.

The first carload of porcelain electrical appliances
shipped to the World's Fair site by the Commercial
Supply Company arrived last month. The
car contained
boxes of knobs, cut-outs, branch
blocks, cleats and other electrical fastenings.
This
is the first of 11 carloads which
will be needed to
equip the lighting lines of the exposition. To show
the amount of supplies that will be needed, Chief
Electrical Engineer Rustin states that 1,492,250 wiring knobs will be required.
Electrical

The following extracts from the rules governing
the eagerly anticipated aeronautic contests are
of
particular interest to readers of the Western
Electrician

:

A

first prize of $2,500 and a
offered for tlie airship motors,

second prize of $1,000 are
other than the exact machine winning the grand prize, having the least
and the greatest efficiency in proportion to their weigl'it
power
I hero are no limitations ns to the kind or type,
hut the
motor must h-ive a minimum capacity of one brake horsepower, and shall not e.xceed a maximum of 100 brake
horsepower.
The weight of the motor is to include all
appurtenances (t.ink.s, water, etc.) ami fuel, or its equivalent, for a run of one hour.
It must be so constructed
that it can be attached to an apparatus for making a
brake test. The flr.it test will cover one hour's run
to determine power and the second test a continuous
run of ten hours for ascertaining the reliability and durability of the apparatus.
One prize of .$3,000 for a successful attempt to drive
an airship motor by energy transmitted through space,
either in the form of electric radiation or in some other
form of electrical energ.v, to an actual amount of onehe ]i.ilnt of reception, and .it
tenth of a horsepower iil
a distance of at least iiii'- ili.,iis:iiid feet.
The test must
be made on the expos! Hon grounds by experts satisfactory to the jury.
I

I'he consolidation of the Rockford (111.) and Bclvidere Railway Company and the Rockford Railway,
Light and Power Company look place on August
nth at Rockford, 111. The roads have been controlled by the same interests for some time, and the
.above con.solidation was only a legal move.
The
principal stockholders are John Farson and R. N.
Baylies of Chicago.
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Electrical

Equipment

for English
nel Railways.

Tun-

At a recent meeting in London, England, of the
Metropolitan Railway Company, Chairman J. J. Mellor of Manchester devoted a considerable portion of
his report to the electrical equipment that was being
He said that substantial
installed on the railway.
progress had been made with the work. Contracts
were let in March last to the British Westinghouse
Electric and Manufacturing Company for the supply
of the complete plant and machinery for the power
station at Neasden and for the sub-station plant and
machinery, the whole of which is now being conPlans and specifications have been prestructed.
pared for the erection of the power-station building,
and tenders have been advertised for and received,
and a contract is now being settled for this work,
which will proceed simultaneously with the construction of the electric plant and machinery, so that the
whole may be completed in the autumn of next year.
design for new rolling stock, on the corridor principle, has been approved by the hoard, and a contract
for the construction of the trains and motors to be
used on that portion of the railway which will be
electrically equipped will shortly be let.
The reduction recently made in passenger fares has also been
a much-needed step in the right direction, so far as
the recovery of traffic is concerned.

A

Another important road which is being changed
from steam to electric traction is the Mersey railway,
W'hich connects Liverpool and Birkenhead and passes
under the River Mersey. The tunnel is doubletracked and' the route of the railway is about 4V2
miles long, the total length of track, including sidings, being about 12 miles.
Its situation is unique,
joining two such important business cities between
which the only competition in the transportation of
passengers and freight is given by ferry boats on the
the traffic on the line is large.
The
of passengers carried amounted to between
seven and eight millions per year, even with the old
steam-locomotive system.
river,

and

number

The railway is standard gauge, laid in accordance
with heavy steam-railway practice, the rails being
of the ordinary English "bull-head" type, weighing
86 pounds per yard. The line is to be fitted with
the third-rail system, the conductor rail to be laid
alongside, and just outside of the running track.
The running rails will not be used as the return
electrical conductor, but a fourth rail is to be placed
between them solely for this purpose. This will
entirely prevent any destruction of the track rails or
buried pipes in the vicinity by electrolytic action.
The third and fourth rails will be similar in size
and in arrangement. They are to be of T-section,
60 feet ini length and to weigh 100 pounds per yard.
They will be effectively bonded and carried on
stoneware insulators spaced at intervals of seven
or eight feet apart.
The last of the main generators and engines intended to be installed in the power plant of the
Mersey railway are about to be shipped from the
Westinghouse works at East Pittsburg. These generators are of the railway type (1,200 kilowatts,
650 volts, 90 revolutions per minute) and are to be
direct-connected to vertical cross-compound Westinghouse-Corliss engines of 1,500 horsepower each.
The power-house lighting and the electric lighting
of all the seven stations, sidings, etc., will be supplied from a separate generating plant, comprising
two compound-wound generators, each having a
capacity of 200 kilowatts, at 650 volts, direct-connected to Westinghouse compound engines and running at a speed of 250 revolutions per minute. The
power-generating plant will have an aggregate output of about 6,600 horsepower 6,000 horsepower
for the railway proper, and 600 horsepower for

—

lighting.

The Westinghouse

electro-pneumatic system of
be used, and the cars will be
equipped with Westinghouse high-speed air brakes.
The rolling stock will consist of 60 cars, each about
60 feet in length. The trains will be formed of five
cars each, the first and last cars of a train being
motor cars, equipped with four lOO-horsepower
motors each. It is expected that the trains will
run on a three-minute service.
train

control

is

to

Detroit Street-railway Convention.
Announcement is made by Secretary T. C. Penington of the transportation rates and arrangements
made for the delegates and visitors who will attend
the twenty-first annual meeting of the American
Street Railway Association at Detroit, Mich., on
October 8th, gth and loth. The passenger associations have granted excursion fare from all points
(except in Michigan from points on the Michigan
Central railroad and the Lake Shore and Michigan

Southern railroad, from which the rate of fare

two cents

is

necessary that 100 or more
persons purchase tickets, and they must get properly executed certificates from agents when purchasing tickets. Those
holding certificates properly
signed by the railroad officials and countersigned by
the secretary of the association may obtain tickets
for the return journey at one-third fare.
The certificates are not transferable, and return tickets must
be purchased within three days after adjournment
of the meeting.
Thursday, October gth, has been set apart as exhibitors' day.
No session of the association will be
held on that day, so that all may have time to exa mile).

It is

yVilgt;,st

UJ02

30,

exhibits.
The headquarters of the association will be at the Cadillac Hotel.
Other firstclass hotels in Detroit are the Russell, Wayne, St.

Aurora, Elgin and Chicago Electric
Railway In Operation.

Normandy, Griswold and Metropole. The annual dinner will be held at the Cadillac, Friday
evening, October loth, when the officers-elect will
be installed. The local committee in Detroit is
making every efifort to provide an enjoyable time,
and the officers of the association expect a very
profitable and pleasant convention.

The Aurora, Elgin and Chicago Railway Company
opened its hne to the public between Chicago and
Aurora, 111,, for the first time on the morning
of August 25lh. There has been much comment
m relation to the high rate of speed which is to
be mamtamed on this line, and its opening
was
watched with interest. At present the cars run
between the Fifty-second Street end of the Garfield
Park branch of the Metropolitan Elevated road and
Aurora, 111. The Elgin (111.) portion of the new
system is not yet finished, but is expected to be
in operation by December ist.
The equipment of the road is of the best. Eightypound rails were used in its construction and the
bed IS built with high-speed possibilities in view
Grades have been reduced as much as possible and
grade crossings avoided. The third-rail system is

amine the

Clair,

Messenger Boys and Messenger

Girls

Chicago.

in

On August 20th all the messenger boys employed
by the Illinois District Telegraph Company again
went on a strike. This company settled a previous
strike with the boys on July 23d, and at that time
the

demands

the

of

boys,

which were principally

hours and pay by the day instead of
by the message, were conceded. The present strike,
the boys affirm, is on account of the company's failing to live up to its agreement. The officials of
the company say that any such information given
out by the boys is false and that they have done
their best to keep the boys contented. 'They insist
that the boys have not lived up to the agreemenl
signed by their committee on July 23d.
As a great deal of important business depends
upon the delivery of telegrams, something had to
be done. A scheme of delivery was adopted which
at first, it was thought, would bring the strikers
Girls were employed by the company and
to terms.
the messages delivered in that way. At first all
went well, but finally the girls, on account of the
taunts of the youngsters, gave up their work.
On August 25th men of all stations in life were
delivering the messages, and finally the officers of
for

shorter

the company had to take a hand in the service, as
some important messages could not be delivered
in

tiine

otherwise.

The boys

say they will not deliver another message unless the company will give them what their
agreement of July 23d calls for. The company, on
the other hand, says it will employ any means of
delivering its messages so long as it can avoid the
use of the boys. A few girls are still working for
the company, but the situation promises no little
trouble before a settlement is reached.

employed. Alternating current of high voltage
is
generated for power at the central station in Ba-

and is distributed to six sub-stations, where it
IS. transformed down and changed to
direct current,
which is used on the line. A maximum train will'
consist of a motor car and four coaches.
The motavia,

tor cars are equipped with four 125-horsepower
rnotors of the highest speed gearing ever built
by
the General Electric Company. There is thus
500
horsepower in motors on each motor car.
high rate of speed was not attempted on the
first days running of the trains
and will not be
for some time, the company wishing to assure
itself
that the entire system is in perfect order.
The
first train run over the road, left
Chicago August

A

25th

6:1s a. m. and reached Aurora, 111., in
15 minutes.
The distance is about
45 miles. The above time includes stops. Trains
leave either end of the line 30 minutes apart
and
this service will be maintained until further notice.
The officials of the company say that extremely
high rates of speed will not be attempted for passenger service, although a schedule running time
of eo miles an hour, including stops, is looked for
by them.
The road parallels the Chicago and Northwestern
railroad in the service between the cities of Chicago
and Aurora, and a rate war may ensue. At present
the electric line charges 90 cents for the round trip,
while the steam road charges $1.25 each way.
The present route to Aurora is via Wheaton, which
makes the trip somewhat longer than it would
otherwise be. The right-of-way is private, and in
places where danger from the third rail mi.ght be
apprehended the track is fenced in by a six-foot
at

one hour and

,

woven-wire

Remarkable Lightning Phenomena.
electrical phenomena occurred recently
in the city of Butte, Mont., and the village of Troy,
111.
At Butte the sky, during a rainstorm, was over-

Marconi-Postal Telegraph Rates.
Ina circular recently issued to the various offices

Remarkable

cast with a sheet of fiame, which
hour, according to a newspaper

remained over an
account. Nearly
charged with elec-

everything became more or less
and one man who entered a refrigerating car
remove some meat was instantly killed on touching
it.
Many others received shocks by coming in contact with telephone wires even several hours after
tricity,

to

the electrical display had ceased. It is said that the
display was the most remarkable ever seen in the

Rocky Mountains.
At Troy, 111., the phenomenon was of an entirely
different nature.
During a severe electric storm a
cross-shaped fissure was formed in the earth again
accepting the newspaper narrators as truthful one
arm of which is said to be 40 feet long and six inches
wide, the other 20 feet long and of the same width.
Where the two arms intersect, there is a hole two
feet in diameter said to be over 150 feet in depth.
Though no one saw an unusual bolt of lightning,
the theory is advanced that lightning entered the
ground at the intersection of the arms of the cross.
Turning to more authenticated phenomena, it is
interesting to observe that during June and July

—
—

rnore than 500 buildings in Chicago were struck by
lightning, over 400 cases being recorded in July
alone.
In one storm that of July 17th 127 strokes
were reported. These figures are taken from the

—

—

record of adjusted insurance losses and represent
only lightning losses serious enough to cause a claim
to be made.
The average loss was $76. One was as
high as $12,000, although no other was over $1,000.
Omitting the $12,000 damage, the average loss was
$36.

,

Akouphone

,

for Royalty.

M. R. Hutchison's akouphone

—

a micro-telephonic
instrument designed to intensify sounds, so that the
partially deaf may hear
is just attracting attention
in England, although known in the United States
for several years.
dispatch from Manchester, sent
earlier in the month, says that Mr. Hutchison delivered an address on the subject before the British
Association. In the course of his address it developed that he is treating Queen Alexandra and the

—

A

Duke

of

Cambridge

for partial deafness.

The most

convincing demonstration of the value of the new
apparatus, according to a newspaper account, was
the fact that it enabled a dozen children born deaf
to hear for the first time in their lives.
Mr. Hutchison has received an offer from London capitalists
for the

European rights

in the invention.

'

fence.

of the Postal Telegraph-cable Company authority is
granted for the receipt of messages for delivery to
passengers on outgoing and incoming Atlantic liners
fitted

This

with the Marconi wireless-telegraph apparatus.
made possible through an arrangement with

is

the Marconi company, that company agreeing to
transmit the Postal messages through the medium
of its station at Sagaponack, L. L, to any vessel
fitted with the Marconi apparatus.
(This contract
was noted recently in the Western Electrician.)
message of 10 words, address and signature excluded, will cost the sender $2 in addition to the
regular rate to Sagaponack. All messages must be

A

prepaid.

If, for any reason, the message does not
reach its destination, the amount received for transmission, less land-line tolls to Sagaponack. will be
refunded.

Notification of the arrival of vessels can also be
those desiring such service, about five
hours prior to the vessel being sighted at Fire Island.
The charge for this service will be $1.50 for
each report to New York, Brooklyn, N. Y.. Jersey

furnished

City or Hoboken, N. J. To other points the tolls
on a lo-word message to Sagaponack, L. L, will be
added to the $1.50 charge.

The vessels entering New York at present equipped
with the Marconi apparatus are the Cunard Line
steamers Lucania, Campania, Etruria and ITmbria,
the

American

liner

Philadelphia,

the

Atlantic

Transport
liners
Minnehaha,
Minneapolis
and
Minnetonka, the North German Lloyd steamers
Kaiser Wilhelm der Grosse and Kronprinz Wilhelm, and the French liner La Savoie.

Large Railway Power Plant

in

Maryland.

The Washington, Baltimore and Annapolis Electric Railway Company recently bought three
acres of
land in East Hyattsville, Md., upon which, it is reported, it intends to construct a large power house.
Electricity is to be generated to operate the fol-

lowing railway lines: The Washington, Baltimore
and Annapolis; the City and Suburban railw.ay, and
the Columbia railway.
The building for the proposed plant, it is estimated, will cost in the neighborhood of $350,000, and will be 133 by 203 feet in size.
believed that the plant will also furnish current
manufacturing and lighting purposes. The
plant will also furnish power for the Chesapeake
It is

for

August

30,
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Beach railway, which

is to discontinue the use of
Construction work will be commenced the
The electrical equipment
first week in September.
for the plant will be furnished by the Westinghouse

steam.

Electric and Manufacturing Company and the engines by the Hamilton-Corliss Engine Company.

Applications of Telpherage.
Telpherage may be detined as the electrical transportation of light or divisible material to a distance.
The method of applying it is an engineering problem and depends upon local conditions. It may be
overhead, upon the surface or underground, but
the overhead system is commonly used, principally
on account of the advantage of depositing material
Telpherage has been principally
at an ele\'ation.
developed in this country by the United Telpherage Company of Xew York city, which has
perfected a line of appliances suitable for
a great variety of installations.
In constructing the system the track is
made of cable, especially drawn, either of
standard wire or lock-coil type, which latter
has a strength approximating 95 per cent.
that of the solid bar, or else solid rail, either
of flat, girder or bulb type.

side bearing has both motors on the same side, and
the alternate has one motor upon one side of the
track and the other motor upon the other side, but

not upon the same shaft. All the weight, in the
side-bearing telpher is utilized for traction, and the
load is suspended beneath the driving wdieels. The
frames of the telphers are made in one casting, and
the driving wheels are of steel, this having been
determined to be the best material.
The motors are waterproof and dustproof and are
compound-wound for automatic work. When a
telpherman goes with the telpher the series winding
is employed.
There is also used a special series coil
to give greater torque when starting.
The telpher
be placed above the track, thereby keeping the motors
from injury, while there is also no danger of their
coming in contact with the carriers or being otheriniiirod.
\'-i^p
The hoist is suspended below the

143
under the reversing arrangement, and it
reversed, either with no current in the

is

therefore

line or else

with a high resistance.
The surves are of solid

rail and likewise the trolwhere there is a curve, especially when it
has a short radius. Wherever it is necessary to pass
around a curve, take turnouts or crossovers, a re-

ley track,

sistance is inserted in the trolley circuit, so that the
telpher automatically reduces its speed while it is
traversing the curve or turnout or approaching a
crossover switch. As soon as it reaches the other
side of the curve it receives full voltage, and continues at its normal speed. In regular service the
speed varies from 300 or Soo feet per minute, up
to 20 miles per hour, or even more, when required.
The slower speeds are used when the lines are short
and where there are many curves, particularly for
factory and foundry work.
It has been shown by test that the actual power
consumed at six miles per hour for 1,000 pounds on
a level is only 0.16 horsepower. The maintenance
of telpherage lines has been shown to be exceedingly
small.
The flexibility is also an important feature.
In one plant, about to be installed, the proposed
capacity is 250 tons per hour, over a distance of
one-half mile, the material being distributed over an

area of about an acre.
The applications of telpherage are very numerous,
and some typical applications are shown in the ac-

companying

illustrations.

Fig.

2

shows

a

cross-

country, double-track telpher line, illustrating the
"A" supports, the suspension cables and hangers.
The grade at this point is five per cent. In Fig. 3
is shown a telpher conveying saws in a waterproof
carrier between high buildings.
In both of these
installations center-ljearing telphers are used.
The
use of a telpher and trailer for handling trunks
and baggage at railway stations is illustrated in
Fig-

4-

In general, the manufacturer claims that wherever
material is to be carried to a distance, there is no
power so flexible, so economical in first cost of installation, costing so little for power or the expense
of maintenance, and with such great capacity as
telpherage.

Southern Colorado Street Railway Consolidation Proposed.

Fig.

I.

Side-bearing Telpher and Hoist.

Fig.

4.

I-I^ndling

Trunks and Baggat^e.

APPLICATIONS OF TELPHERAGE.
cable tracks are supported every hundred feet,
it is convenient to erect poles or structures.
there are deep ravines or between upper
stories of factories, the span is made to correspond
with the distance, and can be made of any reasonable
length. In addition to the track cable, upon which
the telpher runs, there is also what is known as
the suspension cable, from which the track cable
is suspended by means of hangers.
The supports are either simple poles with a bracket,
or what is known as the "A" construction or ordinar)' cross-bents.
The weights conveyed thus far

The

provided

Where

telpher, as shown in Fig. i, or
trailer drawn by the telpher.

sometimes from a

Either hand brakes or solenoid brakes are used,
both of which arc arranged to apply pressure to the
wheels or to grip the track.
It is often advisable, where a large amount of
material is to be carried, especially over one track,
to use trailers.
These consist generally of a twowheeled truck, below which is suspended a bucket
or other suitable form of carrier, or even the hoist,
as the case

may

require.

In automatic lines

it

is

necessary to provide ap-

Fig. 2.QDouble-lrack Cross-counlry Line.

It is reported that a big street-railway merger is
projected in Southern Colorado cities, the report
having for its foundation the recent incorporation
of the Colorado Springs and Interurban Railway
Company. The company's capital stock is placed
at $1,500,000, and the incorporators are W. S. Stratton, A. B. Sharp, William Lloyd, John McBane and
Henry McAllister, Jr. The company received -practically unlimited grants of power.
The first object of the company is reported to be
ihe acquirement, by purchase, of the lines of the
Colorado Springs Rapid Transit Railway Company
and the Colorado Springs Suburban Railway Company, which will then be connected with new lines to
be constructed in the towns of the Cripple Creek district to Pueblo, and through Cheyenne Canyon and
the Garden of the Gods. The company is also authorized to purchase street railways now in operation
in El Paso, Teller and Pueblo Counties.
It can

Fig.

3.

Factory Installation.

APPLICATIONS OF TELPHERAGE.

by telpherage vary from 125 to 10,000 pounds, and
the cost varies accordingly.
Running parallel to the track rail, either above
or at the side, and depending upon the amount
of head room, are stretched one or more trolley
wires; one wire, if the track be used as a return.
If, howei'er, it is desired not to use the track as a
return, or to use alternating curreirt, two trolley
wires are employed.
According to the construction, telphers are divided into three distinct classes, center-bearing, sidebearing and alternate-bearing. The center-bearing
has two motors, one on each side of the track the
;

whereby it is impossible for an unskilled
operator to injure the telpher. In order, therefore,
to provide for contingencies, a "dead section" is
placed at each end of the line, the middle of the
being generally left alive. Upon closing a
line
spring switch, the dead section is energized so long
as the operator keeps his hand on the switch, which
is generally only a few seconds, during which time
the telpher passes to that portion of the line which
When it reaches the other end, it
is always alive.
comes upon the dead section, and then either slows
down of its own accord, or else a mechanical or
solenoid brake is applied. The telpher then passes
pliances

also acquire franchises and rights-of-way over any
route selected by the directors. The motive power
The
for the between-town lines will be electricity.
company has also the right to build telegraph and
telephone lines and power plants for supplying
The dividends of the new
electricity to mines.
company, which are payable quarterly or semi-annually, are limited to six per cent, all surplus to be
invested in improvements.

The Gallipolis (Ohio) Electric Light Company
has been incorporated with $10,000 capital by C. A.
Clendenin and J. W, Clendenin,
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CORRESPONDENCE.
New York

ments of the law, and the secretary of

Notes.

York, August 23.— The Board of Health lias
infornied the Rapid Transit Comniissioii that ihe
sanitary condition of the subway under construction
by tlie commission must be improved. Tlie contractors working on the rapid-transit tunnel are said
be entirely too careless of the inconveniences
they leave for the public and of the sanitary condiLawsuits have
tions that they cause by their work.
been brought, in some instances, against individual
contractors, on account of the unnecessary nuisances
The Rapid Transit
that are maintained by them.
Commission, immediately on receipt of the above
complaint, sent word to Chief Engineer Parsons,
who will undoubtedly look after the matter.
The street-railway companies of ISlanhattan .are
to be the defendants in suits brought by the city
to recover an amount in the neighborhood of $1,This sum. it is said, the city has expended
230,000.
in paving in and about the tracks of the various
companies' roads. The money is due, according to
the city officials, under Chapter 252 of the General
Railroad Law of 1894, which states that the companies shall keep in repair the streets between their
tracks and two feet outside of them. Under the
law the city is authorized to make all repairs if a
company refuses or neglects to do so.
President Cantor of the Borough of Manhattan
has sent iii his quarterly report to Mayor Low. In
the report he states that provision has been made
for a uniform system of illuminated street signs to
be placed on the corners of all the principal streets,
to

including Broadway, Madison Avenue, Twenty-third
Street (East and West), and along the Boulevard.
At his request, the Board of Estimate and Apportionment has authorized the expenditure of $40,000
for this purpose, and 2,126 such street signs will be
erected, most of them to be illuminated from within,
upon the principal thoroughfares of the city. There
at
will be also 683 signs on electric-light poles
prominent corners and 1,443 signs placed on the
Presipositions.
lamp-posts in equally prominent
dent Haffen of The Bronx has also issued his quarterly report, in which he states that the necessary
all

overhead
strung

now

over the streets of The Bronx.
Notice has been sent out to the stockholders of
the Interborough Rapid Transit Company to the
effect that a ineeting will be held on August 26th, at
York city, to vote on an
the company's office in

New

increase of the capital stock of the company from
The par value of the
$25,000,000 to $35,000,000.
shares is to be the same as before. $100.
On August 19th a short but severe electric storm
broke over the city shortly before six o'clock in the
evening. Considerable damage was done to the telefire-alarm box was
phone service of the city.
struck by the lightning and an alarm sent in to
which three companies responded.
The trolley-road extension from Hempstead
through Elmont to Queens, all on Long Island, is
The Long Island
rapidly approaching completion.

A

Railway Company has extended its
from Queens to the city line, w.here the Hempstead
company will connect on the Hempstead turnpike.
About 600 feet of road has been laid daily.
On August 19th one of the heavy open street cars
of the Union Railway Company of The Bronx left
the tracks on Jeroine Park Avenue near the crossing of Mosholu Parkway and turned completely
over in a ditch. Eight people were seriously injured and one fatally. The car was going down an
incline at the rate of 30 miles an hour when the
line

Electric

accident occurred. The track at this particular spot
has a bank on one side and a deep ditch on the other.
Rain, which had fallen shortly before the trip of
the car, had washed sand and gravel down over the
rails, and it is believed this was the cause of the
accident.

An

electric carriage call has been

Metropolitan

Opera

installed

m

the

mechsignboard which 15

House driveway.

'I'he

of an electric
above the driveway. When a carriage is
wanted an usher presses its number on a switchboard, and the number is flashed up in lar-ge and
These nunibers
bright characters on the signboard.
This
are so large that they can be seen for blocks.

anism

consists

placed

calling a carriage does away with all the
old-time confusion.
An incorporation of Brooklyn has filed papers
under the name of the Electro-Sterilizing Company.
The capital is placed at $100,000. W. R. Chipman
and A. S. Castner of Brooklyn are among the di-

form of

rectors.

New

will

state

probably soon grant a charter.
The Exeter Manufacturing Company will establish
its own electric-lighting plant at its Exeter (N. H.)

New

steps have been taken for the burial of
telephone and telegraph wires that are

August

England News.

plant this

fall.

The Sigourney Tool Coinpany

is

to

rebuild

its

ma.nufacturing plant at Hartford, Conn. The new
building will be lighted and the machinery will be
operated by electricity.
Owing to increasing business, the Norton Electrical
Instrument Company is to build a new factory in
Manchester, Conn., on a lot adjoining the building

now occupies.
Sargent, Conant & Co. of Boston have obtained
the contract for the entire mechanical and electrical
equipment of the Philadelphia plant of the Crompton & Knowles Loom Works of Worcester, Mass.
The plant will be run by electric power.
The Brockton, Stoughton and Boston Street
Railway Company has been organized. It proposes
to build an electric railway between Avon and MilThe capital is $30,000
ton, Mass., via Stoughton.
and the following are directors: George Monk,
H. W. Britton, A. M. Bridgman, Horace E. Britit

ton, George E. Wentworth, Horace C. Witt and
Jerome F. Murphy. H. W. Britton is treasurer
and A. M. Bridgman is clerk.
The Plymouth, Carver and Wareham Street Rail-

way Company has been

incorporated.

It

will

build

an electric railway between Tremont and Plymouth,
Mass., via Carver, the principal cranberry-growing

town

in

country.

this

company expects to
get most of the cranberries

The

carry freight, and will
shipped from Carver, which are now sent by teams
The comto Tremont, the nearest railroad point.
pany also proposes to build a road between Tremont
and Amherst, via Rochester, Mass. The incorporators are Henry F. Griffith, Eugene E. Shaw, James
A. Vaughan and Theodore T. Vaughan of Carver,
and Charles C. Doten, James B. Collingwood and
Henry O. Whiting of Plymouth. The capital is
$45,000, all of which has been paid in, the town of
Carver having subscribed for one-third of it. Power
for the road will be obtained from the Plymouth
electric station.

in last

week's

letter.

The Seekonk (Mass.) selectmen have granted

a

town to the Bristol County Electric
Company. This company and the
Norton and Taunton Street Railway Company have
been contesting for this location. The latter company has now changed its petition so that it covers
a different location, and the Seekonk selectmen will
location in that
Street Railway

probably grant

a

it

franchise.

The Mas.'^achusetts railroad commissioners have
granted the Worcester and Southbridgc Street Railway C'ompany's petition for authority to issue additional stock amounting to $300,000, the proceeds to
be used in paying floating indebtedness incurred in
constructing and equipping its electric railway. B.

Canadian Intelligence.

—

Ottawa, Ont., August 23. The town electric-lighting plant of Fort William, Ont., has been found insufficient to provide the necessary light and power
for the purposes of the town.
A proposition is now
under consideration to develop the Ecarte Rapids
power. T. Pringle & Sons of Montreal estimate the
cost of developing 2,000 horsepower there at $207,000.

Pig lead is now being regularly shipped from the
smelter at Trail, B. C. This is the first pig lead

produced on

a

commercial scale by

electricity,

and

believed that this process will as completely
replace the old fire methods in lead refining as in
is

it

copper lefining.
The Ontario government has authorized the construction of a cofferdam at Duiiferin Islands, on the
Niagara River, by the Ontario Power Company, to
be used in diverting water through the park to
the company's outlet below the Falls. Although the
company's application has been opposed by the Canadian Niagara Power Company, which was first in the
field, and has built a magnificent power tunnel, the
government has decided to grant the Ontario Power
Company's application, in order to stiinulate comlietition in that district.

The expansion and development

in

all

electric

one of the most extraordinary
and encouraging phases of the trade of the city of
Montreal. For instance, the Northern Electric and
Manufacturing Company, which employs over 400
hands, has been forced to build an extension and
increase its staff by an additional hundred men.
All the companies in the city supplying electricity
state that they have increased their customers by
at leatt 15 per cent, over last year.
The new electric
power station of the Montreal Light, Heat and
Fewer Company is about completed, and is already
supplying current. This is said to be the most upto-date power house on the continent, and has four
of the largest transformers in the world.
The Shawinigan Water and Power Company has
lines

of business

is

made

lectmen

a proposition to the Dominion government for
lighting the channel from Montreal to Quebec, The
idea is to convert the channel into a canal, practically, either bank of the river to be outlined with
electric lights and the channel proper buoyed.
This
is prnhabiy the most comprehensive plan of channel
lighting that has ever been proposed. The Shawinigan company has the necessary power already de-

of an

veloped half

The Williamstown (Mass.) selectmen have granted
the Hoosac Valley Street Railway Company's petition for a franchise permitting the company to build
an electric railway from Williamstown

Station

to

Vermont line.
The Concord, Maynard and Hudson Street Railway Coinpany has petitioned the Stow (Mass.) se-

the

West

for a franchise allowing the construction
electric railway between Clark's Corner and
Acton, a portion of the proposed line between

Lowell and Worcester, Mass.

Gas and Electric Light
arranging to run wires to Lancaster,
Mass., in order to furnish that town with electric
lights.
The company will string its wires on the
poles along the line of the Worcester Consolidated
Street Railway Company, the two companies to own
It is stated that the (ilinton

Company

is

the poles jointly.
In the Superior Court, August 20th, Chief Justice
Mason sent down his decision in the case of E. F.
Baker versus the Boston Elevated Railway Company.
The suit was a test case to determine whether the
plaintifif could recover for the noise of the elevated
railway, the decision holding that where property
is damaged by the construction of the railway, the
plaintiff has a right to recover for damages caused
by the noise. If this decision is sustained ijy the
full bench of the Supreme Court, it will materially
increase the damages which the railway company will
have to pay in otpher suits, provided the plaintiffs
win their cases. Baker was awarded $2,000 by the
decision, one-half of which was for the damage
caused by the noise occasioned by the operation of
the railway, and the decision added that the damage
from noise was $too more than if the railway were
located wholly in that part of the street of wJiich the
The plaintiff was
fee is not owned by the petitioner.
also allowed interest from September 10, igoi. the
petition.
In the decision.
upon
which
he
filed
his
day
Judge Mason .says "The court finds that the petitioner's estate has been damaged more than it has been
benefited or improved in value by reason of the location, construction, maintenance and operation of the
respondent's elevated railway, not including any damage resulting from the impairment of the facilities of
public travel or any annoyance or discomfort to
any in the use of such facilities, to the extent of
$2,000."
This decision affects other like suits, the
:

Boston, Mass.. August 22.— During the last year
the Worcester (Mass.) Electric Light Company has
declared dividends amounting to 18 per cent., including an extra dividend of 10 per cent, and the
people of that city are asking why Itie company
cannot reduce the price of municipal lighting from
30 to 25 cents per night per light of 1,600 candlepower. The company's capital stock amounts to
The last bid for the stock was $250 per
$600,000.
share, but it did not bring out any.
The Massachusetts railroad commissioners have
issued a certificate stating that the Cape Cod Street
Railway Company has complied with all the require-

the latter being a New Hampshire corporation.
At an adjourned meeting, August 20th, the stocknoklers of the Edison Electric Illuminating Company
of Boston voted to increase the capital stock from
$7,850,400 to $8,635,500 and to increase the nutnber
of shares from 78,504 to 86,355.
This is a little less
than half the increase authorized by the Massachusetts gas and electric-light coiTvmissioners.
The directors offer the 7,851 .shares of new stock to the
stockholders
at $200 per share, at the rate of one
share of new for 10 shares of old stock.

Judge Kingsbury of the Middlesex County (Mass.)
District Court has filed his finding in the inquest
into the cause of the death of John H. Harris, the
motorman killed in the Marlboro (Mass.) accident on
June 28th. The judge criticises the railway company
for having an obscure and complicated timetable,
as did the State Railroad Commission, as mentioned

1902

30,

damages

in

which

will

aggregate some $6,000,000.

railroad commissioners have
authorized the leasing of the Haverhill and Plaistow
Street Railway Company's property to the Exeter,
Hampton and Amesbury Street Railway Company,

The Massachusetts

way between Montreal and Quebec, and
would be required would be the electrical
The details of the scheme have been
laid before the government, and it is said that the
general sentiinent was in favor of the adoption of
all
ii

that

stallution.

such a plan, but it is thought that the deepening
operations in the St. Lawrence at that point will
W.
first be concluded.

Southern Developments.

—

C, August 22. The Coweta Power
Company, with $150,000 capital and the privilege
Charlotte, N.

of increasing to $1,000,000, has apolied for a charter
at
Columbus, Ga. The company proposes to cleNclop large waterpower on the Chattahoochee River,
furnish light and power, and also to erect and opGeorge J.
erate manufacturing plants if desired.
Baldwin is one of the incorporators.

The Catawba Power Company

is constructing near
be one of the largest
dams in the South when coinpleted. The estimated cost
The company expects to develop
will be $1,000,000.
4.800 horsepower. Two cotton mills have already
contracted for power with which to run their ma-

Fort

Mill,

S.

C

what

will

ch.inery.

Engineering Company,
Baltimore manager, has
Smith-Courtney Coinpany, electrical

The Richmond
James O. Spear,
bought ont

tlie

(Va.)

Jr.,

of

ccntractors. and will fill all contracts of the latter
company. The contracts thus secured by the Engi-

neering company aggregate about $10,000.
F. J. Butler. Greenville, Miss., has been awarded
the contract for a $36,000 electric power house at
Jackson, Miss., by the Capitol commissioners.
Tt is announced, on what is claimed to be good
that George Gould and associates have
purchased the Bay Shore Terminal Company and the
Chesapeake Transit Company of Norfolk, Va.
The city of St. Louis has started a movement to

aulhiirity.

build
tions.

at its two public institucost about $45,000.
of St. Francisville, La., has voted $10,000

own lighting plants
The two plants will

its

The town

water and electric-light bonds.
A. H. Cox, representing the Atlanta (Ga.) Elec-

August
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30,

Company, has made a proposal to the city to
furnish electric power for lights, at $30 per horsepower per year, the city to own its own wires, poles,
iric

etc.

The

city

of Chattanooga, Tenn., will r.hortly adpresent contract

\'crtise for bids for city lighting, tlie

expiring

next month

however,

that a
will enter the field as a seeker of the

new company

It

is

said,

contract.

W.

D. Mayfield and others of Columbia, S. C, have
applied for a commission for the Broad River Manufacturing Company to develop waterpower on Broad
River, and use the same for cotton-manufacturing
L.
purposes. The capital will be $100,000.

Information trom Indiana.
Indianapolis,

August

25.

—The Richmond

and Ohio

Company has filed articles of incorporation.
The company proposes to construct and operate 30
miles of electric railway in the state. The officers
vice-president, J.
are
President, C. E. Hooven
C. Hooven, and secretary and treasurer, W. C. Shepard.
They are Hamilton (.Ohio) men.
Traction

;

:

Interest has been revived in the proposed electric
road from Cincinnati to Louisville along the Indiana shore of the Ohio River. Two surveys will
be made and it is said that the Westinghouse peop/e

are interested.
Tlie directors of the Winona Assembly have voted
to construct an electric railroad between Warsaw

and

\\"inona.

The Ohio and Indiana Traction Company has
tained nearly

all

now push

obof the necessary right-of-way, and

road between Muncie and PortA gravel pit has been purchased
for $10,000. The Muncie and Portland Traction Company, recently organized and supposed to be a part
of the Union Traction Company's system, is proposing to build a line over almost identically the same
route, and the competition promises to be spirited.
The Fort Wayne and Soutliwestern Traction Company whicli, a week ago, began the operation of its
line from Fort Wayne to Wabash, is now able to
handle freight. Freight houses are being built at
Fort Wayne and Wabash. The company has made
important reductions in package-freight rates, and
with its new equipment will be able to handle all
will

tlie

land to completion.

classes of freight offered.
There was a stormy session of the Logansporl
council on the 21st inst., when a franchise was
granted te F. C. Boyd, which gives him a monopoly
of the streets and requires all interurban lines
to enter the city over his lines at a 2%-cent rate
per round trip. The minority of the council i.nd
the citizens generally were opposed to the grant
and gave such vehement expressions as to occasion

Mass meetings are being
the meeting to adjourn.
held and the situation is one of excitement. The
people are demanding that the interurban roads
be allowed to enter the city over independent lines.

The Interurban Motor Company was incorporated
during the week with a capital of $.1,000, and has
already started regular trips with new automobiles
between Garrett, .Auburn and Waterloo. The company expects to take the place of the long-talked-of
electric line between these points.
The citizens of Evansville are congratulating
ihem.selves upon the reorganization of the Evansville Electric Light Company, because they are now
for the first time permitted to use electric lights
and fans

F.

residences.

in

On

21.

—Articles

cable station for the new transpacific cable owned
by the British government. The Pacific Construction Company of San Francisco has the contract
for the construction of the cable house.

The Board of Public Works of Seattle. Wash.,
has granted permission to the Seattle Electric Company to lay underground conduits in the business
section of Seattle. In all about four miles of conduit and Edison tubing will be laid.
It is estimated
the undertaking will cost in the neighborhood
of $300,000.
The work will be in charge of Mark
Lowd, an expert sent to Seattle by Stone & Webster of Boston.
It is the intention of the company
to place enough ducts underground to carry the
service wires for at least 40 years.
that

The battery to be used in the Georgetown transformer station of the Puget Sound Electric Company of Seattle, Wash., is now being installed. The
battery will be used chiefly for the interurban-railway service of the company. The work is being
done under the supervision of A. Adams, the company's

of

The Kern River Power Company of Los Angeles,
let contracts last week for five, 2,000-kilowatt,

three-phase generators, 'lo the Wagner-Bullock ElecCompany. The generators will be manufactured in the company's works at Cincinnati. The
transformers used will be manufactured by the
General Electric Company, .and the exciters by the

P. C. Rossi and A. L. Sbarboro of San Francisco.
and W. P. Brush and T. E. Humbert of Cloverdale.

principal place of business of the company will
be at -Asti, Cal.. but the company will also have
an office in San Francisco. The corporation is now
building a dam and power house on Sulphur Creek
for the purpose of generating electricity for light
and power to supply Cloverdale. Asti. Geyserville
and the wineries of the Italian-Swiss colony in
that vicinity. The principal stockholders of the
company are also large stockholders in the ItalianSwiss colony.
The Northern California Power Company has
awarded a contract to the Western Electric and
Manufacturing Company for two 2.000-horsepower.
three-phase generators, to be installed in the new
power house of the company, to be erected on

The

Creek, Shasta County.

The

Little

Creek Power Company has been or-

Cal., with an authorized
The directors of the
stock of $300,000.
company are H. P. Hayes of Riverside, S. B. Wright
of Colton and C. L. .Allison. John L. Campbell and
W. H. Miller of San Bernardino. This company is
organized for the purpose of supplying electric light
and power, to Riverside, Cal.
The plans for the construction of a new auxiliary
power house for the Washington Water Power
Company of Spokane. Wash., are now in the hands
of the contractors. Johnson & Son of Spokane.
The Judson Iron Works, Emeryville. Cal., have
just completed a shipment of 100 tons of structural
iron to the Fanning Islands in the South Pacific.
This iron is to be used in the construction of a

capital

Among
Lake

Salt

The Caldwell
a

contract
that

in

bonds

for

municipal

a

Westinghouse Electric and Manufacturing Company.
The power plant O'f the Kern River Power
Company will be located on Kern River, near Kernville, Cal., and the power will be transmitted no
miles to Los Angeles, Cal., where it will be used
IjV the
electric railroads controlled by the Huntington-Hellman syndicate.
The San Joaquin Power Company has been incorporated at Los Angeles, Cal., with an authorized
capital stock of $800,000.
The directors are Otto
Weiss, E. A. Beck and others.

The breaking down

of

a

by

Power Company has let
construction of a power plant
which 100 horsepower will be

generated.

The Highland 'Valley Power Company of Idaho
has started the construction of its 240-foot dam
across the Boise River. Work on the dam is greatly
aided by the unusually low stage of the water in the
river.

Baker

City, Ore.,

advertising for street-lighting
be in place by October ist.
The City Council of Salt Lake City has granted
franchises to the Salt Lake and Suburban Railway
Company for a street railway from a point near
the business center, south to the city limits. The
new company must pay the city one per cent, of
its gross
earnings every year.
The term of the
franchise is 20 years.
The new plant of the Telluride Power Company, to
be located in Provo Canyon, has been started. Six
miles of flume will at once be built, to convey water
to the proposed 8,000-horsepower plant.
The flume
will be six by eight feet and will require 2,000,000
feet of lumber.
The entire plant, when completed,
will cost $500,000.
Engineer Hayward of the Utah Light and Power
Company of Salt Lake City has been inspecting the
waters of the Big Cottonwood Canyon, with the
prospect of building a large power plant for the
bids.

is

Lamps must

Great Western Mining Company, which has mines
in the canyon.
It is understood that the plant will
the coming spring.
(Colo.) Tramway Company has asked
franchises to extend its lines ig miles.

be built

in

The Denver
for

A.

hill,

in

the

Ore., has been incorporated with a capital stock

of $100,000.
C. R. Day, W.
Smith are the incorporators.

Hunter and

F.

known to southern electrical
has been appointed general manager of the
Huntsville (Ala.) Railway, Light and Power Company.
well

H. S. Johnson, who one year ago succeeded
George B. Kerper as general manager of the PeoRailway Company in Dayton, Ohio, has re-

ple's

signed, to accept a position in Buffalo,

Northwestern Notations.

—

Minneanolis, Minn., August 23. J. W. Steed has
been granted a franchise at Anoka, Minn., for an
electric-lighting plant.
Clintonville, Wis., has awarded contracts to Langstadt & Meyer of Appleton, Wis., for a municipal
lighting plant.
The electric-light plant at Luverne, Minn., was
recently damaged considerably by an electric storm
which burned out the transformer, fuses, connections

through town.

The city of Sleepy Eye, Minn., will have to secure
new dynamo, as the present one is unequal to the
demand which will be made upon it the coming
a

winter.

There has been talk at Winona. Minn., of a second
company. The City Council, however, is
taking steps to establish a municipal plant in connection with the waterworks station. The estimated
cost of such a plant is $40,000.
The Light and Traction Company of Oskaloosa,
Iowa, has secured sites for power houses and car
barns for the new car line, and the contracts have
been let for their erection.
An electric interurban line is projected from Marshalltown to Charles City. Iowa. The company
which is now constructing a line between Clinton
lighting

and Davenport, is interested in this project.
The Duluth-Supen'or Traction Company will make
improvements to its system in Duluth. Minn., and
Superior, W'is., to cost at least $225,000.
The parties who have just been granted a franchise for an electric street-car line in Fargo, N. D.,
and Moorhead, Minn., have made application at
Grand Forks. N. D., for a similar franchise. They
propose to connect with East Grand Forks, Minn.,
just across the river, and will construct a line at
R.
first covering about SV- miles.

N. Y.

&

C. O. Baker, Jr., of Baker
Co., platinum refiners of Newark, N. J., has been appointed a mem-

ber of the board of directors of the National Stale
Bank of Newark, one of the strongest financial institutions of New Jersey.

M. Rocheford, the inventor of one

of the systems
wireless telegraphy now being tested by the
United States Navy Department, recently arrived

in

all

Coryell,

In a recent advertisement the Wireless Telephone
of America states that Natlian Stubblefield
and Profes.sor A. Frederick Collins are now working
together for the sole benefit of that company.

The City Council of Vancouver, Wash., has decided to loan J. R. Harvey the sum of $15,000, to
be used in putting in the new electric-lighting plant.
Mr. Harvey recently bought the old plant of the
city, paying for it the sum of $ir,ooo.

and meter boxes

B.

Company

of

W. C. Watson, representing a company of San
Francisco capitalists, is in Tonopah, Nevada, looking over the ground for the purpose of erecting an

C.

men,

S.

F.

W,

PERSONAL.
A.

1,000-horsepower gen-

Edison Company's power station at
Los Angeles, Cal., and the burning out of a transformer in the company's station at Pomona left
that town without light and power for three days.
The Condon Water and Power Company of Gold-

erator

has

electric-

(Idaho)

for the

town,

the Rockies.

August 22.— Logan, Utah,

City,
voted $65,000 in
light plant.

tric

incorpo-

Power Company
have been filed at Santa Rosa, Cal. The capital
stock of the company is $100,000. of which $36,000
has been paid in. The directors are A. Sbarboro,

Cow

engineer.

Cal.,

ration of the Cloverdale Light and

ganized at San Bernardino.

electrical

Several weeks ago the city trustees of Alameda,
Cal., invited bids
for furnishing electric current
to the Park Street power house, owned by the city.
On August 4th the Suburban Electric Company,
lessee of the Standard Electric Company, submitted
a bid; offering to furnish electric current at the
rate of 2% cents per kilowatt-hour.
It now costs
the city a little over four cents per thousand watts
to generate its own power.
When the matter was
brought before the board of trustees it was referred
to the judiciary committee to draw up a contract,
and it is understood that the bid of the Suburban
Electric Company will undoubtedly be accepted.

electric-light plant.

the Pacific Slope.

San Francisco, August

US

Washington

from

He

France.

additional apparatus which he
purposes.

is

brought

some

to submit for test

On Mr. Marconi's recent visit to Russia on the
Italian boat Carlo Alberto
he was visited by the
czar, who inspected the wireless-telegraph equipjp.ent installed on the boat and commended the work
of the inventor. Before leaving Russia the czar
decorated Mr. Marconi with the Order of St. Anne.

Belvidere Brooks, general superintendent of the
eastern division of the Western Union Telegraph
Company, has also been appointed general superintendent of the southern division of the same company, in place of James Merrihew, who has resigned.
Mr. Brooks takes up his new duties September 1st.

many years Cincinnati manager
Union Telegraph Company, has
succeeded Thomas Roche as superintendent of the
eastern district of the same company.
Mr. Roche
C. E.
for the

Page, for

Western

has held this position since the consolidation of the
.Miierican LInion and Western Union companies, in
April. 1881.

George F. McCulIoch. president and general manager of the Union 'I'raction Company of Indiana.
.Anderson. Ind.. accompanied by his wife, left for
Europe on August 21st. Mrs. McCulloch has been
in a Baltimore (Md.) hospital most of the sumill
mer. After their return they will reside in Indianapolis,

Ind.

Mr. Ralph D. Smith, general manager of the
Hoosick Falls (N. Y.) Electric Company, is spending his vacation in the West, principally in Waukegan. III. Mr. Smith reports that the demand for
light and power is increasing in his home town
and that it has been necessary to install much new
machinery to meet it.
Daniel M. Lamb died at the Boston City Hospital,
Boston, Mass.. August 17th, after an illness lasting
He was a well-known inventor.
alKJUt four weeks.
When taken sick he was working on a magnetic
battery, designed to produce light, heat and motive
power. He was born in New Jersey in 1824, but
had lived in Boston for 17 years. He left one
daughter.

William R. Gaston, chairman of the board of
directors of the Boston Elevated Railway Company,
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seeking the Massachusetts Democratic gubernanomination, for tliis fall's campaign. His opponents in the party argue that his connection with
the big railway corporation will greatly interfere
with his election, if nominated. His father was governor of the state in 1875.
is

torial

ELECTRIC LIGHTING.
council of Troy, III, has passed an ordinance
authorizing a $3,500 bond issue, to improve the elec-

The

plant.

tric-light

The Lampasas (Texas) Light and Power Company has been incorporated with $10,000 capital stock
by B. F. Barnes, F. J. Harris and G. D. Stokes.
Eagle River, Wis., has granted D. E. Riordan a
franchise extending 15 years, giving him the right
to construct and operate an electric-light plant in
the village.

The National

Light,

H.eat

and Power Company

at Pierre, S. D., has been incorporated with $5,000.-

W.

000 capital stock.
are

the

T.

Croslen and

J.

W. Boyd

incorporators.

furthering the plans for the construction of a 5,000-horsepower electric plant in the
vicinity of the Tunis Lumber Company's planing and
saw mills at Berkley, Va.

H. Clay Tunis

is

The Merchants' Protective Association has organized an electric-light company with a capital of $75,000 to afford competition in commercial and city
lighting in

A

Mankato, Minn.

City

resolution has been passed by the Logan Utah)
Council to offer for sale the $65,000 of

city

bonds recently voted by the people to put

(,

in a

municipal electric-lighting plant.
Electric and Power Company
has gone out of business. This action is partially
due to the successful competition of the Wayne
County (N. Y.) Electric Company.

The Pioneer Electric Lighting, Heating and Power
Company of Marseilles, 111., has been granted a license to incorporate, with $25,000 capital stock. The
J.

E. Bond,

J.

A. Kelso and R. F.

The new power house of the Wheeling Traction
Company is to be built in Brilliant, Ohio, and will
cost $175,000. Plans have been prepared for the new
power house. General Manager Flynn may be addressed.

The Shadyside Electric Company (Pittsburg, Pa.)
has asked for a charter granting the right to organize a company for the purpose of furnishing light,
heat and power to the East End. H. W. Rowe is
interested.

The Richmond (N. Y.) Light Company has been
incorporated with a capital of $3,000,000. Electricity
is to be furnished for light, heat and po\ver purposes.
Among the directors are A. Corliss and J. Bannan
of Brooklyn, N. Y.
The Coshocton Light and Heating Company has
been incorporated at East Orange, N. J., with $250,000 capital stock. The incorporators are W. A.
Himebaugh, J. D. Severns and T. L. Montgoniery
of Coshocton, Ohio.

A

company composed of Waxahachie (Texas)
business men will purchase the electric-light plant
at Hillsboro, Texas.
The new comnanv has a capital stock of $50,000, M. B. Templeton, W. C. Ross
and U. T. Buckner being interested.

The village council of Plainview (Minn.) has
granted a 12-year franchise to a local company to install and conduct an electric-light plant.
The company has purchased the discarded plant at Durand,
Wis., and expects to have the town lighted by
October ist.
The work of remodeling the plant of the Fond du
Lac (Wis.) Street Railway and Light Company into
one that will adequately meet the needs of the city,
is progressing as rapidly as the necessary machinery
President
can be secured and placed in position.
Grover can be addressed.
The plant and property of the Dallas (Texas)
Electric Company has been sold at a United States
receiver's sale for $300,000 to representatives of the
Dallas Electric Light and Power Company.
The purchasers are Boston capitalists. The property
is worth upward of $1,000,000.

old

The Jamestown (N. Y.) Electric Light and Power
Company has been sold at mortgage sale to William
Whitney of Boston

panies in the city operated by the Williams syndicate
of Richmond, Va.
This is the second company
formed within a year with the above-nientioned purpose in view. Tlie first company was absorbed by
the syndicate some time ago. John G. Tilton, city
attorney, is president of the new company.

The Houghton County Street Railway Company
and the Peninsular Electric Light and Power Company of Houghton, Mich., have combined to form
the Houghton County Electric Light Company. The
new company was incorporated with a capital stock
of $1,300,000, the greater part of which is held by
Lawrence A. Ford of Beverly, Mass. The company
will have its head office in Boston, Mass.

;

From

20th to August i8th central-station
from the following-named cities joined

July

companies

National

the

Electric

Light

Association

:

Akron

and Leipsic, Ohio; Bellevue, Danville, Lynchburg
and Waynesboro, Pa.
Canon City, Colo. Dixon,
III.
Ionia, Mich.
Kenosha and Rhinelander, Wis.
Lyons,
Niagara Falls,
Potsdam and Richfield
Springs, N. Y. Pocatello, Idaho, and Stockton, Cal.
From now to January ist all companies can join
the association by paying the annual dues only,
without any entrance fee, and the remarkable increase of membership since the Cincinnati meeting
shows that this rule is appreciated.
list of active
members of the association on August ist has been
issued in pamphlet form. The names are conveniently arranged in alphabetical order, both as to
states and cities.
;

;

;

;

Mr. Whitney represents the bondholders.
What will be done with
the plant is not known. The mortgage amounted
to $46,000 and accrued interest.
for $10,000.

The proposition made by the Crystal Falls (Mich.)
Board of Public Works to C. A. Weeks & Go. of
Chicago, that it take the contract to install a comand water-power plant for the
of $15,000, and which was accpeted by that
firm, has been approved by the City Council.

plete electric-lighting

sum

The People's Light and Power Company has been
incorporated with a capital of $100,000 in Norfolk,
Va., and has asked the City Council for a 30-year
franchise to operate an electric-lighting and power
plant in the city. This concern comes into the field
with the purpose of opposing the consolidated com-

A

ELECTRIC RAILWAYS.
The

government is preparing to send Colonel H. A. Yorke to the United States in September
to report on the working of American railways, both
steam and electric.
A fast run was recently made bv an electric car
belonging to the Lake Shore Electric Railway Company, on a straight stretch of track, 17.4 miles in
length, lying between Toledo, Ohio, and Munroe,
Mich. The distance was covered, it is said, in 17
British

minutes.

The Amsterdam United

States consul, F. D. Hill,
that the Amsterdam council has
voted a loan of $3,778,800 for the building of a plant
to furnish electricity for power and light, and for
changing the car service to electric traction. The
machinery for the plant will be furnished by German

makes a statement

and Dutch manufacturers.
through John O. Zabel of
Mich., are considering a proposition to build and operate an electric railway connecting Ann Arbor, Milan, Dundee and Monroe, i
Michigan, and Toledo, in Ohio. The survey work
finished excepting in one township, through
is all
which right-of-way is for the time denied.
Eastern

capitalists,

Monroe County,

1

reported that a

It is

Denver and eastern

company

capitalists

will be formed of
to build a network

of electric railways
the northern part of New
Mexico, making Las Vegas a center. The company
proposes to tap the different steam railroads within
a radius of 100 miles with the new interurban roads,
doing a freight as well as passenger business.
in

As

a result of a systematic "crusade" against the
Company, the citizens of Austin, III., from now on, will ride from
that suburb into the center of Chicago for one
five-cent fare, instead of two, as was heretofore
the case. The suburbanites have been struggling
to secure this grant from the company for the last

Chicago Consolidated Traction

six

months.

a combination of American
which includes the WidenerElkins-Dolan-Brady-Flower people, has been for
some time working on a tentative scheme for organIt

is

traction

reported

that
millionaires,

izing the foreign rapid-transit field, but that it will
not do so until the psychological moment arrives.
That will be when the combination has secured
from a foreign govermiient franchises or concessions valuable enough to insure a profit in the undertaking.

At a recent meeting of the directors of the Chicago Union Traction Company it was voted to have
built

75

new

large-sized

modern

cars,

and

it

is

probable 100 more will be ordered in a short time.
General improvements in tracks and roadbeds were
ordered to keep pace with the local improvement
ni I- done by the city.
On the whole, a comprehensive betterment of the physical condition of the
property was decided on, to be carried on as fast
as possible.

Rfcrular through service between Cleveland and
Toledo, Ohio, via the Lake Shore Electric Railway

1902

line, was recently established.
two-hour
service will be maintained during the day, commencing at five o'clock in the morning and lasting until

6:30 p. m. The through running time will at first
be about six hours, but later on this, it is said, will
be cut to less than five hours. Eventually, it is expected to run cars from Cleveland through to Detroit, the arrangement from Toledo to Detroit being

now under

consideration.

POWER TRANSMISSION.
The Washington Power Company of Spokane,
Wash., will furnish power for the Lewiston (Idaho)
water system at

It is reported that a Chicago-Cincinnati syndicate
has purchased the plant of the Belleville (III.) Gas.
Electric Light and Coke Company.
The price paid
for the property is said to have been $300,000, which
is twice the par value of the stock.
The purchasers
assume all the liabilities of the old company. Representatives of the syndicate have given out the information that the new company intends to connect
Belleville and East St. Louis by an electric power
and light line. The two towns are 15 miles apart.
The Chicago men interested are W. N. Horner and
H. M. Byllesby. Cincinnati is represented by Rudolph Kleibelt & Co. Belleville by Turner & Header,
and East St. Louis by Stephens, Turner & Foreman.

30,

A

Company's

1%

cents per kilowatt-hour.

The Reading (Pa.) Power Company has been

in-

corporated with a capital of $1,000,000.
Among
those interested are R. N. Carson and H. C. Moore
of Philadelphia.

The Beechel Electric Power and Irrigation Company of Cuero, Texas, has increased its capacity by
adding four new turbines to the waterpower.
steam plant has also been added.

A

The Whittier (Cal.) Gas, Fuel and Electric Power
Company has been incorporated with a capital of
$50,000 by J. C. Hiatt, A.
W. T. Hallingsworth and

M. Louden, J. H.
W. M. Hiatt.

Spires,

A

large power-transmission scheme is projected
Victoria (Australia). It is that of working the
extensive mines of the Walhalla district by an electric plant, to be located at Mormon Town, on the
Thomson River. This river, having an excellent
fall and permanent water supply, is well adapted
in

for

such a development.

It is

;

The Clyde (N. Y.)

incorporators are
Knott.

August

reported that the Standard Electric Company,
is negotiating for the purchase
following companies: Central Light and
Company, capitalized at $700,000; Equitable

San Francisco, Cal,
of

the

Power

Gas Company, capitalized at $5,000,000, and the Mutual Electric Company, capitalized at $500,000.
The
Standard Electric Company has just completed a

power line into San Francisco, via San Jose, from
Tuolumne County, where its plant is located. This
company is also incorporated in San Jose.
G. L. Beech and W. W. Fairbanks have closed a
deal with Waters, Rogers and Christian, representing New York and Chicago capitalists, for the
transfer to them of their rights in the waterpower
at the Horseshoe Falls on Caney Fork River, about
13 miles from McMinnville, Tenn.
The purchasers
will at once organize a corporation to utilize this
large waterpower, which is estimated at 20,000 horsepower, and will transmit electricity to Nashville and
intermediate points, to be utilized for lighting, heating, etc.

The foundation work on a new power plant to be
the property of the Virginia Passenger and Power
Company, has been commenced. The plant is located in Dunwiddie County, Va., on the Nottoway
River.
The plant will cost in the neighborhood of
$100,000, and it will have the advantage of an immense waterpower furnished by a bed of water, 40
feet wide, six feet deep, with a fall of several feet.
The plant will be able to furnish electricity for all
the light and power needed in Petersburg and the
surroundmg country.

A recent cable dispatch from Paris stated that a
prominent electrical concern of that city which is
closely connected with the General Electric Company
of New York is now securing all the waterpower
available in the department of the Alpes Maritimes,
with the object of supplying light and power to
towns on the southeastern coast of France. The
company also hopes to supply power for the electric
locomotives which the Paris-Lyons-Mediterranean
railway proposes to test on the Cannes-Monaco railway during the winter.
The new electrical power plant which is to be
located in South Boise, Idaho, 1% miles from the
business center, will have a capacity of ,400 to 700
The equipment
comprises two double Leffel turbines, each connected to two lighting and power generators of the
Fort Wayne and Westinghouse types. A Lombard
governor will be used for controlling the water.
The building is about 40 by 70 feet in size. With
a reduction in the price of lighting, it is conservatively estimated that the increase in consumption
At present about four
will be about 40 per cent.
miles of pole line is completed.
Several carloads
of poles have been ordered, and the company hopes
soon to have 10 miles of work finished.
horsepower and cost about $40,000.

A

power company has been formed in Engname of the South Wales Power Distribution Company, to operate in the mining districts
of Wales and the surrounding manufacturing country. Power will be transmitted to the mines and factories on transmission lines at 12,000 volts and will be
transformed down to suit requirements. The company's plant will be built on the Taff River at
large

land under the

Pontypridd

in

Wales.

It will

have

five

direct-con-

nected units of 2,250 kilowatts' capacity each. The
dynainos will be built by Ganz & Co. of Budapest,
the engines by Williams & Robinson. The boilers are
of the Niclausse type (water-tube), of which there
will be 24 in all.
The present plant of 12,000 horsepower will be increased to 75,000 horsepower, if the
need develops.

August

30,
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SOCIETIES AND SCHOOLS.
Technologi' Chambers, the new dormitory of the
Boston,
Teclmologj',
of
Institute
Massachusetts
Mass., is practically completed and will be ready
This buildmg is
for occupancy within a month.
along the line of President Pritchett's plan to
strengthen

social

the

side

of

student

life

the

at

Institute.

A

electrical-engineering buildStanford
in"- has iust been completed for the Leland
University at Palo Alto, Cal. About $50,000 worth

new mechanical and

of machineo' has been purchased and w-iU be inThe old mechanical-engineermg
stalled at once.
building is being turned into machine shops for the
use of all departments of engineering, and machinery
in it.
to the amount of $ico,ooo is to be installed

Trades Advertiser of
authority for the following: '^IanchesFair.
ter is the site selected for the next 'World's
-'^s planned,
It is proposed to open in May, IQO.V
to
up
work
world's
the exhibits will consist of the

The Engineer and Iron

Glasgow

is

of machinery, textiles, scientific research, photography, electricity, education,^ agriculThe exhiaerial navigation, and the fine arts.

date in the

wav

ture,

character.'
bition will be distinctly international in

Two new buildings are being erected for the
School of Technology' at Stetson University, DeLand,
fall openFla., and will be finished in time for the
ing of school. One of these is Science Hall, a
three-storv brick building, 200 by So feet, containing

lecture and class-rooms, laboratories and
workshops for the various departments of the engineering school. The other is a power house, containing the necessarj- apparatus for furnishing electric
power to the shops and laboratories in Science Hall.
All machines in the shops will be run by motors,
thereby doing away with shafting.
offices,

H7

ELfeCtRIClAN

manufacture and carried by the dirt or earth. According to the story, the residuum after combustion
may be used again and again in repealed manufacture.

Charles Nordmann,

in

recent

experiments,

made

on Mont Blanc, at a point 9,570 feet above sea level
and with the best apparatus available, obtained data
from which he says he can positively state that the
sun emits no electromagnetic waves which can be
propagated along a wire to operate a coherer. At
least he says it is impossible to cause any action
upon a coherer by waves from the sun. He believes
that, if the sun does give off such waves, the earth's
atmosphere absorbs them.
.A neat bit of electrical wiring was recently accomplished by F.'M. McKee, electrician in the shops
of the Chicago and Alton Railway Company at
Bloomington, 111. Mr. McKee, by a system of trolItys and cables, so wired a traveling crane that the
operator could remain on the ground and still have
as perfect control of the crane as if he were in the
The cause for the change was due to the
cab.
height of the crane cab or box above the workmen.
This was so great that speech was of little value,
signs being made to the crane operator whenever
the crane was needed. Now the operator is where
he can see the needs for the crane and carry them
out most expeditiously.

TRADE NEWS.
vice-president, treasurer and
general manager of the Joseph Dixon Crucible Company, Jersey City, N. J., has returned from a five
weeks' business trip in Europe.

John

Walker,

A.

R. H. Leavitt of Capron, 111., dealer in poles and
cross-arms, finds that his trade is extending to
foreign countries. He has just received an order
for cross-arms and pins from Nuremberg, Ger-

many.
a

The excellent presidential address of Henry L.
Doherty, delivered at the convention of the National
Electric Light Association, held in Cincinnati, last
May has been issued in pamphlet form by the
Street,
association, which has an office at 136 Liberty

New

York.

MISCELLANEOUS.
The

capitol

commissioners at Jackson, Miss., have
electrical power house

awarded the contract for the

to F. J. Butler of Greenville, Miss., for $36,020.

There were 1,565 patents taken out in 1900
For telegraphs
electrical inventions in Germany.

for

and
primary
telephones the patents numbered 283; for
cables
batteries and accumulators, 208; thermopiles,
and distributing svstem, 368 motors and distribution
;

199; meters, etc., 149; lighting, 250;
auxiliary apparatus, 58; heating and cooking, SOAn American living in Brazil reports the discovhe has
ery of a substitute for rubber. He says that
found a tree growing near Para and for thousands
the
balata,
of miles along the Amazon, called the
rival
sap of which will produce a gum which will
were
rubber in the world's markets. The natives
any esentirely ignorant of the tree's possessing
accessories,

pecial

features.

recent United States consular report gives the
following statement of the production of copper and
The copper
platinum in British Columbia in 1901
production was 27,603,746 pounds of fine copper, valued at $4,446,674, an increase of 17,606,666 pounds
and of $2,831,674 in value over that of the previous
Platinum in an amount w-orth $457 was pro-

A

:

year.

duced from the Similkameen

district.

William T. Benallack, electrical inspector for the
Michigan Inspection Bureau, has been going over the
the
wiring and other work of the municipal and
Ncgaunee and Ishpeming Street Railway and ElecHe found the work up to
tric Company's plants.
standard and savs that the general conditions over
betIhc entire state of Michigan are improving, and
ter than he had anticipated finding.
The instructions of the Treasury Department of

February 19th last,' establishing a rate for allowance of drawback on aerial and underground telephone cables, have been extended, as far as applicable,
of
to cover electric cables used in the transmission
power, sound, or for lighting purposes, manufactured by the General Electric Company of Schenecno other
tady, N. Y., in the manufacture of which
than' imported lead has been used.

In the construction of a municipal electric genfound
crating plant for Geneva, III., the engineers
themselves confronted with a great difficulty in the
constantly var)-ing water level of the River Rhone.
the
In order to overcome this inconstancy of
water supply, a two-story station was constructed,
with two sets of turbines, built one above the
Its
other. The plant uses 18 of these turbines.
total capacity is

18,000 horsepower.

that a company is to be organized in
the
Baltimore, Md., to manufacture a fuel of which
Melling. a
basis is ordinary street dirt. Dr. Jacob
It
process
the
chemist, is the reputed inventor of
new fuel would be
is said that the efficiency of the
It

is

Steel Company of England is building
plant at Washington, Pa., in which
distribution will be employed. The
electrical
company has recently purchased a considerable
amount of direct-current apparatus from the Westinghouse Electric and Manufacturing Company.

The Jessop

PUBLICATIONS.

said

mainly due to the chemical compounds used

m

its

large

steel

power

William J. Martin of the mechanical department of
the George A. Fuller Company, 137 Broadway, New
York city, wishes to receive catalogues of every description for office files, reference and ordering.
This concern is the largest in the world as a builder
and operator of real estate, and its necessities of
all kinds are very great.
Bids will be received at the office of the supervising architect. Treasury Department, Washington,
D. C, until September 3d, on the installation of
a conduit and electric-wiring system in the Hygienic
Laboratory, United States Marine Hospital Service,
Washington, D. C. Plans and specifications for the
.'.bcve work may be obtained at the office of the
supervising architect, at his discretion.
apparatus is making remarkEuropean markets. The Societe
Anonyme Westinghouse has found it necessary on

American

electrical

able progress

in

account of the great number of orders to make extensive additions to its plant, which has been in
operation for only five years. This plant is located
supplies the territory inat Havre, France, and
cluded in Holland, Belgium, Italy, Switzerland, Spain,
France, and their colonies and protectorates.
Edward R. Taylor, manufacturing chemist of Penn
Yan, N. Y., is the patentee of an electric furnace, described in the Western Electrician of August i6th.
He states that he has made 3,000,000 pounds of bisulphide of carbon in his furnace, and adds that
nothing can exceed the ease and satisfaction of its
operation, the furnace operating continuously for
months at a time without cooling off or giving a
particle of trouble.
Mr. Taylor described his furnace at the recent convention of the American Electrochemical Society. The product of the furnace is
marketed by the Taylor Chemical Company, renn
Yan, of which Mr. Taylor is president.
It is stated that the General Electric Company
has instituted suit against the United States Incandescent Lamp Company of St. Louis, Mo., of

president, and J. M. Davey, secretary, asking an accounting for profits dethe
Malignani patent (No.
the
use
of
from
rived
0^) for a process of exhausting incandescent
lamps, and also asking a perpetual injunction against
the United States company upon the further use of
the patent. The statement has been made that this
important move on the part of the General Electric Company against users of what is known as
the chemical exhaust process forecasts a new and
vigorous campaign on the part of the complainant
company against lamp manufacturers who would
to-day be practically unable to make a modern incandescent lamp without the use of this process.

which

Hugh Ferguson

is

The Chinese-American Commercial Company was
recently

incorporated

in

San Francisco by

Henry F. Fortmann, Rudolph
Yow, Chinese consul-general at San

Bowles,

Ho

P. E.
Spreckels,
Francisco,

and several other well-known capitalists. The company is capitalized at $1,000,000, and purposes to
develop business and trade between the two nations.
It will establish commercial museums for the exhibition of American manufactures and products all
over China, and will do the same in the United
States for Chinese products.

The company

will be

alive to all contracts which may be let in China for
shipbuilding, mining,
electrical
plants,
railroads,
telephone systems and the like. The market will
be opened and developed likewise for machinery,
lumber and implements of all kinds. The principal
offices of the company in the United States will be
in

San Francisco, Chicago and

New

York.

BUSINESS.
The

Exchange

of Chicago reports that
through its agency George D. Duncan, an electrical
and mechanical engineer, has just been appointed
superintendent of the Home Electric Light and
Steam Heating Company of Tyrone, Pa., with G. H.
Gneiss as assistant superintendent. Both gentlemen
left Chicago last week to take up their work.
The Pittsburg Gage and Supply Company of
Pittsburg is furnishing two 125-horsepower boilers
to the Cadiz Electric Light and Power Company
of Cadiz, Ohio, besides giving its power plant a
The Pittsburg company is
geniera'I, overhaulmg.
also
furnishing the
Sleepy Eye Milling Company of Sleepy Eye, Minn., with a complete oilScientific

filtering

.

.

system.

Company of New York city
Y., announces that it is making
plant which will increase its output 50 per cent., and enable it to fill all orders very
promptly. The company was led to take this step
in order to meet the increasing demands of the
trade for its well-known specialties, Micanite goods.
Empire goods, and M. I. C. compound.
The Mica

Insulator

and Schenectady, N.
an addition to

its

To meet the demand for a lamp in which the end
candlepower is of the first importance, such as in
sign work, the Electric Appliance Company of Chicago is now supplying what it calls its multipleburning sign lamp. The lamps are furnished in
4.6 and eight-candlepower for 45 to 130 volts, with
any standard base fitted. All bases are porcelain
insulated and are attached with a waterproof cement.

Supply Company of St.
has been unusually successsmall motors and generators,
for which it is general sales agent.
These machines
are made in sizes from one-fortieth to 10 horsepower and one-eighth to 8^/^ kilowatts. The workmanship and material in these machines is of the
best, and they are sold under the strongest guarantee.
This apparatus is especially designed to be
used where a high-grade, strong and compact motor
is
necessary, and is adapted for all small power
works, manufacturers, jewelers, hotels, clubs, restaurants, or small lighting plants.

The Western

Electrical

Louis reports that
ful with Browning

it

The Standard Pole and Tie Company of 44 Broad
Street, New York city, announces that it has recently opened another cross-arm mill in the South.
1 he company has a large stock of standard arms
already milled and its facilities for turning out
arms according to special specifications are excellent.
All arms are carefully inspected before shipment is made and even the smallest defect is deemed
sufficient reason why the arm should not be shipped.
Among the company's regular customers for crossarms are the General Electric Company, Central New

York Telephone and Telegraph Company, Empire
State Telephone and Telegraph Company, Hudson
River Telephone Company, and Diamond Electric

Company of Philadelphia.
The Chicago and Alton Railway Company has
established an employment bureau, the purpose of
which is to recruit employes from among the people
living along the line of the Alton road. The head of
the bureau meets citizens living in towns upon and
adjacent to the line, for the purpose of getting in
touch with young men of good habits and high
character who would like
to
become employes.
Students in telegraph offices, clerks in various departments, operators, brakemen, firemen, etc., are
recruited from persons whose record is kept by
the bureau, the selections being made from those
who are best suited and qualified after having
passed mental and physical examinations which have
been made a part of the requirements for emplovment by the Chicago and Alton Railway Company

The Triumph

Electric

Company

of

Cincinnati,

Ohio, says that it is extremely busy, in fact, more so
than it has ever been. The following is a partial list
of its recent and most important orders: The KrcllFrench Piano Company, Newcastle, Ind., one 200kilowatt generator and 56 motors, aggregating 520
horsepower Wooster University, Wooster, Ohio, two
loo-kilowatt and one 50-kilowatt generators; Kanawha Valley Traction Company, Charleston, W. Va.,
two 125-kilowatt generators; Nordberg Manufacturing Company, Milwaukee, Wis., one lOO-kilowatt and
a 60-kilowatt belted generator; the Globe Wernicke
Company, Cincinnati, two 200-kilowatt belted generators and 27 motors, aggregating 910 horsepower,
in motors; Water Works and Electric Light Company, Norwood, Ohio, two loo-kilowatt generators;
Gardner Electric Light and Power Company, Gardner, Mass., one so-kilowatt generator; James H.
Curran Elevator Company, Cincinnati, 21 elevator
motors; W. P. Callahan & Co., Dayton, Ohio, 15
lighting machines, of 7% to 10 kilowatts capacity;
Buckeye Iron and Brass Works, Dayton, Ohio, 12
machines of 7% to 12% kilowatts capacity; Charter
Oak Stove and Range Company, St. Louis, Mo.,
one lOO-kilowatt generator, seven motors, aggregating 125 horsepower.
;
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ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued {United States Patent OMce") August
707,075.

Underground

and

Overhead

Combined

Automobile. John
Colo.
Susie A. Henry,
Henry, deceased, assignor
Manufacturing (Company.

Railway. Daniel S. Bergin, Chicago^
Application filed February 10. 1902.
111.
The system combines an overhead collector, a condui^

Electric

Graham and George D. Bouton,

executrix of John C.
to the Stanley Electric
Application filed April

;

having outgoing and returu conductors therein, removable
underground contact members for separately engaging the
underBFOund conductors, and a conductor running from
the positive member of the underground contact to an
engaging member on top of the car. There are also provided means for connecting the overhead collector with
the engaging member, and means for permanently connecting the overhead collector with a motor, the terminal
of which is electrically connected to the negative member
of the contact element. The terminal is also connected
with the track-rails, and with a switch for cutting out the

ig, i<)02.

Denver,

Henry,

C.

707,230.

Pa.

automobile

electrically driven

is

February 12, 1902.
The tamp combines magnets supported at one end by
connections entering their cores, and means for varying
the voltage of the arc, the means serving to vary the distance between the cores of the magnets at the free ends of
the same.

filed

Resistance for Rheostats, Electric Heaters,
Harry W. Leonard. Bronxville, N. Y.
Application filed August 26, iQor.

707,244.

etc.

The resistance comprises a metallic electrical conductor
form of a ribbon arranged edgewise under tension
around an insulating surface capable of withstanding heat.
(See cut.)

Incandescent Electric Lamp. Edgar S.
Gardner, Boston, Mass., assignor to the Bernstein Electric Manufacturing Company, PortApplication filed July 22, 1901.
land, Maine.
An improved incandescent lamp makes use of a re-

707,099.

Device.
Harry
ShoeWave-detecting
maker and Greenleaf W. Pickard, Philadelphia.
Pa., assignors to the American Wireless Telephone and Telegraph Company. Application

707,266.

Hector inserted into the bulb before the neck is sealed and
secured to the inside of the bulb and opposite the filament.
(See cut.)

June 2, 1902.
The device comprises carbon

constant-potential mains, leads

The system combines

extending therefrom, a reactive coil having windings in
series with the leads, and translating devices connected in
(See cut.)
circuit between the windings.

Selector for Railway Signaling Apparatus.
John D. Taylor, Buffalo. N. Y., assignor to the
Taylor Signal Company, Buffalo, N. Y. Ap-

November

tiled

lO^

^^^

molding

for

Charles A.

plication

filed

Incandescent-lamp
Chase, Chicago, 111. Ap-

March

1902.

20,

§

does not rotate.

1900,

H.
filed

selector

lever,

for

Controller

707.300.

combines with an operating circuit a counsignal levers and magnets in number
terweight
corresponding to and in operation actuating the signals,
mechanism for engaging the counterweight lever with any
one of the signal levers actuated by the magnets, and
means for closing any one of the magnets in the motor

The

Machine

Sockets.

The machine combines a mold-shell with two dies
which approach each other within the shell, one of the
dies being duplex and containing parts. One cl the parts
reciprocates and rotates while the otber reciprocates but

707,180.

plication

terminals bridged by me-

needles.

tallic

707.299.

1902.

6,

^

filed

System of Electrical Distribution. Walter
707,150.
S. Moody, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
June

Philadelphia,

13,

Electric Arc Lamp.
Clifton L.
Bundy,
Philadelphia. Pa., assignor to himself and Albert
H. Manwaring, Philadelphia, Pa. Application

(See

described.

in the

filed

filed

707.,383.

An
cut)

latter.

Application

June

1902.
A fluid cell containing electrodes, an electrolyte and
current baffles is described.

1901.

I,

Application

Motors. William
Maine. Application

Electric

Chapman. Portland.
March 12, 1902.

controller combines with the armature a pair of
differential rheostats, each terminal of each rheostat being
connected with one armature terminal, and a rheostat-arm
for each rheostat with means for operating the arms in
unison with each other.

The

circuit.

NO. 707,181.

—rRAlLWAY

SIGNALING APPARATUS.

Synchronous Alternating-current Motor.
Alexander Churchward, Fort Wayne, Ind. Application filed October r, 1898.
Renewed May

707.389.

r,

1901.

The invention combines with a synchronous motor, a flywheel driven by it through the medium of a yielding connection.

Synchronous Alternating-current Motor.
Alexander Churchward. Fort Wayne, Ind. Application, filed January 11, 1899.
Renewed Feb-

707.390.

ruary 21, 1901.
A syn hronous motor

is
combined with a fly-wheel
driven thereby, free to turn on its driving shaft, and a
yielding frictional connection between the fly-wheel and
the motor.

Insulator for
707,429.
F. King, Nashville,
tember 21, 1901.

Wires. Theodore
Application filed Sep-

Electric

Tenn.

The insulator has an opening, or slot, extending from its
upper end downward, a lateral slot extending outwardly
upon opposite sides

of the insulator, the lateral slot terminating in a vertical orifice, or bed. for the wire, extending upwardly and downwardly upon opposite sides of the
lateral slot.

Shade Support. Ernest A. Livet, London,
England, assignor to the Hiram Maxim Lamp
Applica-

707>433-

T

—

-jt-^ii.

i

NO. 707,099.— INCAN-

NO. 707,150.

—X

'

— DlSiKiBUnON

S

VSTEM.

NO. 707,230.

Company, Limited, London, England.

—AUTOMOBILE.

tion filed

DESCENT LAMP.

A

Railway Switching and Signal Interlocking
Apparatus. John D. Taylor, Buffalo, N. Y.,
assignor to the Taylor Signal Company. Buf-

707.181.

N.

falo,

Y.

Application

filed

November

10,

1900.

The apparatus combines an electric switch and a lever
bar actuating the same pivoted to the switch, and a bar
pivoted to the lever bar. Means provided for engaging the
bars and for throwing them in and out of engagement
consist of a solenoid and an armature actuated thereby.

Lewis K.
Electric Signal for Elevators.
707'305Curlett, Chicago, 111., assignor of one-half to
William

707.306.

Signaling Apparatus. John D.
Taylor, Buffalo, N. Y., assignor to the Taylor
Signal Company, Buffalo. N. Y. Application

Railway

November

filed

A semaphore

10,

1900.

signal electrically operated is described,

7,

111.

Application

1901.

Leonard,

November

Bronxville,
2,

N.

Y.

Henry
H.

Application

P.

Ward
filed

1896.

rheostat is made up of a metallic support comprising two plates having irregular outer surfaces and grooved
inner surfaces, a layer of insulating material in the grooves,
and a separate resistance -step in each groove. The edge
of one plate projects beyond that of the other to expose the

The

ends of the resistances.

Automatic Line Catch for Trolley Wires.
George R. Floyd, Cincinnati. Ohio. Applica-

707,222.

tion filed

December

31,

1901.

Electric Block System for Railway Trains.
James T. Hambay, New York, N. Y. Application filed March 15, 1902.

707,226.

made up

of a normally
An
open signal circuit completed through contacts on the
locomotive whenever and so long as the latter is on the
connections including a
It has brand) circuit
block.
safety signal and a caution or danger signal, both of
which are on the locomotive and in convenient proximity
Means are also provided for controlling
to the engineer.
the system from a conveniently located tower.
electric block-signal system

is

described.

1

conductor is held in the cap and engages the wallsiof the
passage at|the widest portion thereof.

filed

October

igoi.

15,

The method

consists in preparing the surface of the flexible article to be coated with an electrical corductor, then
binding the article to an open-work metallic base by coils
of wire having metallic connection with the base, and immersing the whole in a plating tank for a primary deposit,
afterwards removing the wire and base and completing the
deposit in the usual manner,

Telegraph
Automatic Circuit-closer for
Keys. John E. Folsom, Mitchell, 111. Application filed August 29, 1901.

707,312.

The circuit-closer combines with a telegraph key, binding posts mounted upon and extending from the key lever,
a circuit-closing lever pivotally connected to the binding
posts, and a spring in position to operate the circuitclosing lever. A set-screw in the forward end of the circuit-closing lever makes the contact and closes the circuit,
and a button carried on the rear end of the circuit-closing
lever is in position to be engaged by the operator when he
operates the keys.
7^7, "^Z^-

Trolley.

Application

A

The inventor describes an automatic safety device consisting of a supplemental wire or rod, connected to the trolley wire at opposite sides of and beyond a point of probable breakage by suitable holding-ears, the wire having a
limited longitudinal movement in the ears.

is

Medical Electrode. George G. Marshall,
707.438.
Wallingford, Vt. Application filed May 2, 1902.
The electrode comprises a cap of non-conducting material and has a tapering opening or passage.
A metallic

NO. 707,244.
707,441.

Electric Rheostat or Heater.
707,194.
Ball, Brooklyn, N. Y., assignor to

1901.

19,

Method of Electro-depositing Metal on
John A. Daly, Washington, D. C. Ap-

plication
707.182.

Chicago,

Allen,

The mechanism is composed of an electrically operated
signal carried by the car, and car-actuated contact devices
to operate the signal when the floor of the car is flush with
a floor of the building,

Lace.

(See cut.)

D.

November

filed

March

shade support for an incandescent lamp

trolley

Perry

filed

Loree,

E.

March

wheel and pole

31,

for

Telephone Receiver.

erville,

Mass., assignor

to

Lemuel Mellett. Somthe American Oto-

phone Company, Boston, Mass.
July

5,

Application

filed

1901.

The receiver employs a magnetic diaphragm free at its
edges, a magnet co-operating with the diaphragm on one
side thereof and springs acting in opposition to each other
on the diaphragm.

Ohio.

described.

polyphase system. A single rotary hand-lever transfers
the line circuit by a single straight-ahead movement from
any one phase of the polyphase system to any other

Dayton,
is

FOR RHEOSTATS.

Leonard L. Elden, BosMass., assignor of one-half to Sears B.
Condit, Jr., Somerville, Mass. Application filed
April 15, 1901.
The switch controls contacts for a line circuit and for a

1902.

an electric car

—RESISTANCE

707.505.
ton,

Electrical Switch.

thereof.

707,339.
ton,

A

Trolley Lubricator.
Ohio. Application

Perry E. Loree, Dayfiled

lubricator for trolley wheels

is

May

31,

1902.

described.

Galvanic Battery. Eason L. Slocum, PawR. I. Application filed July i, 1901.
Renewed July 23, 1902.
The battery employs a carbon or negative element made

I^T^Z^Z'

itucket,

in four divisions, each division having in cross-section the
form of a letter
forming ribs on both the outside and inside of the carbon, and zinc elements held in the spaces

W

between the divisions.

Electrochemical Generator. Harry S. Amwake, Camden, N; J., assignor tO' Charles H.

707,372.

Electric Roller for
707,508.
peutical Purposes. John

N. Y.

An

Application

electric

massage

filed

Massage and TheraGibbs, New York,
April 17, 1899.

W.

roller is described.

Charles J. Klein, New
York, N. Y., assignor to ^the C-K Manufacturing
Company, New York, N. Y.. and Jersey City,
N. J. Application filed April 5, 1902.
The receptacle is provided with a face plate liaving a
plug opening therein; and closure means for the plug
opening embodying a pivoted, tensionally actuated mem-

707.516.

Plug Receptacle.

ber arranged

to

be swung inwardly of the receptacle upon

the insertion of the plug.
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Progress on Power Plant No. 2 at
Niagara Falls, N. Y.

The

of

interior

and busy scene.

the

No. 10

1902.

6,

building presents

a

ing up and clearing away the construction plant is
any intimation of a cessation of the great

striking

AH

there

.-Vrchitecturally,

about parts of the turbines,
generators, switchboards and other apparatus to be
installed await the moment when they shall be
needed to fit in the places they are designed to occupy in this remarkable plant to develop 55,000
liorsepower additional of the force of the Niagara.
The I. P. Morris Company of Philadelphia has

ilian

many men

contracting companies, and the careful work is now
in progress.
At the south end of the transformer

of the roof there are other gables that have a beautifying effect, greatly increasing the attractiveness of
the new building. Every part of the building is
fireproof, and the stone used is identical with that

and shafts. In power house No. i the
wheels are numbered one to lo, inclusive, and in
power house No. 2 the first wheel will be known
as No. II. Already wheels Nos. 11, 12 and 13 are
set,
and the shaft of No. II is in place. The
turbines that are being installed were designed by
Escher, Wyss & Co. of Zurich, Switzerland, and

Bv Okkin

E.

DuNLj\r.

Within a few weeks the Niagara Falls Power
Company will be supplying electric power from
power house and wheel-pit No. 2. This power
house is 560 feet long, while its width is 70 feet,
it is a far more beautiful structure
power house No. i. The roof of the original
building has an unbroken front, while the roof of
power house No. 2 is broken by a gable that relieves
the flatness, and midway in the middle of the length

first

station.

The window

casings

are

of

are also the door casings. Metal laths are
used, and hollow brick are employed in the partitions.
The roofing and slating of the structure are
nearly completed. The building of the superstrucsteel, as

ture
falo

is

nearly finished.

have

this contract,

Mosier & Sumers of Bufand they have yet to finish

the center gable and the storehouse portion at the
south end.
The National Contracting Company, which had
the contract for the wheel-pit work has completed

the work of clearing away the
its contract, and
construction plant is under way. Walter McCulloh, resident engineer of the National Contracting
Company, is looking after this work; and of the
plant, which was valued at $130,000, all but from
$10,000 to $15,000 worth has been disposed of to
various buyers. The completion of this contract

work in the hands of the Niagara Falls
Power Company and the contractors on the in-

leaves the
stallation.

The covered forebay

at the west side of the
advanced, and water has been let
This forebay is 40 feet wide, and extends
into it.
nearly the entire length of the building. The racks
of power house No. I are uncovered, but the racks
of power house No. 2 are protected by this forebay
structure. In the inlet canal a dredge, with scows
and a tug, are at work removing the big cofferdam
that was built to aid in the work.

building

is

well

work

in

the

wheel-pit

erecting

2

AT NIAGARA FALLS.

— INTERIOR

On

terial,

sections of

which

will

have their part

an addition

station

spond

in

style,

and

178%

feet

deep.

The

being
etc.,

built.

It

will

to the present

correstruc-

William A. Brackenridge, resident engineer
of the Niagara Falls Power Company, is in charge
of all the work, and under his skill and experience
the

progress

NEW POWER

is

pleasing.

The

expectation

is

that

HOUSE.

available

wide

is

material,

power from the

feet

complete work.

ture.

by the I. P. Morris Company. The governors
designed by Escher, Wyss & Co. and
are being built by A. Falkenau of Philadelphia.
The General Electric Company has commenced
the erection of the first generator. The six generators first to be installed will be very similar
to those now in operation in power house No. i.
They will be of the e.xternal-field type, and have
the nickel-steel revolving magnet ring, but the iron
bridge over the machine will be omitted, a fact
made possible by placing the collector rings at the
bottom instead of at the top of the dynamo shaft.
The regulation of the machines in station No. 2
will be closer than of those in station No. i.
Last winter the immense quantities of ice in the
river in, front of the inlet canal gave considerable
trouble, owing to the shallowness of the channel.
A dredge is now at work out in the river in front
of the canal deepening the channel in order that
there may be a greater flow of water into the inlet.
The 10 turbines now in operation in wheel-pit No. i
serve to create a pretty stiff current in the inlet
canal, which will be greatly increased in speed by
the operation of the 11 wheels to be placed in the
new wheel-pit. This pit is 463 feet eight inches

18%

the

in

a

were also

wheels will work under a head of 145 feet and will
be of the Francis or inward-discharge type.
The work on the new development has been in
progress over a year, but only in the way of clean-

about the spot all these
there are quantities of mabig penstocks, and other things

sides

built

long,

been

has
all

degree, the laborers have given place to the
coming of the skilled hands from the several great

the

OF THE

that

months.

To

turbines

PROGRESS ON POWER PLANT NO.
of the

at

activity

first wheel and generator will be
about October 1st.

Hydro-electric Irrigation

in

Hawaii.

Mill Company of Lahaina, Maui, the
latter one of the Hawaiian Islands, is building a
pumping station embodying interesting features.
Waterpower is to be utilized by tunneling into the
side of a mountain at a sufficient elevation.
One
million gallons a day is flowing from the tunnel
made, and the power of this flow will be used to
turn a large turbine direct-connected to a General
Electric generator. The current will be carried
over five miles of line to the central station, where
it will drive a motor direct-connected to a lift pump
of large capacity. The pole line, turbine and electrical machinery are in place, and the company is
now awaiting the delivery of the pump, which is
building in the United States. The company intends to pipe the water from the turbine, which will
be located some distance above the lower levels, to
the sugar-cane fields on its level for irrigation purposes, the lower levels being cared for by the lift

The Pioneer

pump.

The Italian government has appointed a committee to investigate the feasibility of building an
electric railway between Naples and Rome.
The
proposed line is to be double track throughout and
operated on the third-rail system. The distance between the two cities, which is about no miles, is
to be covered, including stops, in less than two
hours.
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Census Report on Electrical Apparatus
and Supplies.
An

extensive report on tlie manufacture of
apparatus and supplies of tire United
States during the year 1900 has been issued by the
Census Bureau. S. N. D. North, chief statistician
for manufactures, in transmitting the report to
Director William R. Merriam says:
"This is the first report made at any census on the
The
subject of electrical apparatus and supplies.
industry is of comparatively recent origin, and some
idea of its rapid development may be had from a
statement of the value of products reported at the
^

electrical

censuses of iSSo, 1890, and 1900, which were $2,655,-

and

respectively.
$91,348,889,
$19,114,714,
0.36,
Great, however, as has been this advance in value
of products, no figures can convey an adequate idea
of the many and constantly increasing uses to which

put by means of the apparatus which
here so exhaustively described."

electricity is
is

"The

reports

show

a

capital

of

$83,130,943

in-

manufacture of electrical apparatus
This sum represents the value of
and
land, buildings, machinery, tools, and implements,
and the live capital utilized, but does not include
the capital stock of any of the manufacturing corin the
supplies.

vested

porations. The value of the products is returned at
$91,348,889, to produce which involved an outlay of
$4,563,112 for salaries of officials, clerks, etc.; $20,190,344 for wages $6,788,314 for miscellaneous exand $48,916,440
penses, including rent, taxes, etc.
for materials used, mill supplies, freight, and fuel.
the difference
however,
that
assumed,
be
It is not to
between the aggregate of these sums and the value'
of the products is in any sense indicative of the
profits in the manufacture of the products during
the census year. The census schedule takes no cognizance of the cost of selling manufactured articles,
or of interest on capital invested, or of the mercantile
losses incurred in the business, or of depreciation
The value of the product given is the value
in plant.
as obtained or fixed at the shop or factory."
The report itself was prepared under Mr. North's
direction by Thomas Commerford Martin of New
York city. Some of Mr. Martin's statistics and deductions are given in the following paragraphs,
which are based on the report:
It is interesting and important to note that the
proportion of the electrical product reaching the
public directly treated in this report is by no means
large.
So far as telegraphy is concerned, there is
to-day practically no private or individual work. In
telephony the public has a better opportunity to buy
the apparatus directly and employ it for varied purposes, and a considerable percentage of the telephones
now made go into hotels, offices, mills, yards, etc.,
superseding speaking tubes and irrespective of connection with central exchanges. In electric lighting,
it would appear that the apparatus produced is absorbed in about equal proportions by the centralstation companies and by isolated plants installed
simply to supply some large building or factory. In
electric-railway work the distance between the manufacturer and his ultimate patron is even more
remote, for nobody dreams of possessing his own
At the
trolley car, as he would a buggy or bicycle.
same time, there are notable exceptions to this rule,
for in respect to such articles as fan motors, or
electric heating and cooking apparatus, the customer
is left usually to make a selection for himself, and to
buy the appliances in the open market. In the aggregate, the consumption of current by these devices
is appreciable, and there are indications that electric
current supply companies are becoming more logical,
limiting their eliforts-entirely to that portion of their
system which lies on the generating side of the meter,
and leaving to the consumer the selection and purchase of everything on the registering side of the
meter.
While certain leading lines of American manufacture are subject to limitations imposed by the demand
for or competition of foreign goods, it can be said
that the electrical industries are not subject to any
check of this kind. On the contrary, there has grown
up a steady export trade, which would be very much
larger but for the fact that the American apparatus
sent abroad having at once proved popular and
attractive, the patent rights for its manufacture in
Europe have been purchased, or arrangements made

their endeavors
and application.

in

these

newer

fields

September

of discovery

The amount of money
member of the community

spent each year by each
for the necessities of life
and its luxuries affords a measure of the extent
to which the various arts and industries rank in importance in promoting the comfort and welfare of
the public.
It would seem, from the foregoing investigation as well as from the statistics that follow,
that the average annual expenditure on electricity
in the United States for each individual of a population not far from 75,000,000 was $7.
Of this
amount about $1.25 per head would represent the
demand for electric apparatus and supplies the
income of the electric traction companies would reach
not less than $3 per head; while that from electric
lighting would reach about $1.50. The returns available would also indicate that not less than 75 cents
per head would represent the expenditure on telephone service, and 50 cents per head the outlay for
telegraph, fire alarms, and kindred work.
'These
values, which are conservatively put, are, however,
rapidly increasing.
Table i presents the comparative statistics of the
industry for the censuses of 1880, 1890 and iQoo.
;

Table

Electrical Apparatus and Supplies.

1.

Com-

parative Summary, i88o, i8go and 1900, with
Per Cent, of Increase for Each Decade.

1890.

of establishments

Capital
Salaried
etc.,

officials,

Waee-earners, average number
Total wages
Men, 16 years and over.

Wages
years

'76
81.509,758

-

8849,138

Wages
Children, under 16 years.

Wages
MiscelIai:eous expenses
Cost of materials used
Value of products, including
custom work and repairing

The general figures do not reveal any tendency to
excessive capitalization, for the capital of $83,130,943
is actively employed in producing a yearly product
greater than itself in the census period by $8,000,000.
This may be explained in part by the fact that the
largest producing company had reduced its capital
by about one-half not long prior to the census year,
but has since restored to the present stockholders the
amount thus mulcted, on account of the reparation
of losses and the steady earning of a profitable income. It has been asserted in economic circles that
electrical development has done its share in the creation of "securities" and "values" as a result of the
combination and consolidation tendencies of the time,
but the statistics of electrical manufacturing would
appear to be quite clear from such criticism.

a value of $10,472,576.
Ohio led in number of machines, but not in size of the units.
For the principal producing states the figures of the manufac-

dynamos

State.

for the census year are as follows
Number. Horsepower. Value.

Connecticut

40,890
820,190,344
34.150
818,369,228

8,802
84,517,050
7,289
84,082,847

6,158
81,701,110
582

1,469

8426,660
44

Sl20,OO6
86,788,314
848,9r6,440

87,543
81,154,462
88,819,498

8r, 116,470

S9r, 348,889

819.114,714

82,655,036

1,271

8683,164
1,132
(»)

408

Illinois

1,102
521
711
1,147
1,220
3,292
1,236
433

Indiana
Massachusetts

Newjersey

New York
Ohio
Pennsylvania
Wisconsin

(=)^'

Includes 36 establishments reported as "electrical apparatus
and supplies," and 40 reported as "telegraph and telephone
apparatus."
2.
Includes proprietors and firm members, with their salaries
number only reported in 1900, but not included in this table.
Not reported separately.
3.
..

4.

103.

(=)
(»)

and

over

than 54. On the other hand, in gross value of output
Pirnnsylvania heads the list with $20,967,587, as compared with $17,697,352 for New York, $11,641,177 for
Illinois,
and $8,259,612 for Massachusetts.
New
Jersey has also an excellent standing as a producer of
electrical apparatus, with 35 establishments showing
a value of $7,380,139, or more than Ohio, with $7,036,-

ture of
4.987
S4,563,ri2

Salaries

16

189
818,997,337

clerks,

number

Women,

580
883,130,943

coming second with 82, and
Ohio and Pennsylvania closely contesting third place
with 64 and 63, while Massachusetts has no fewer
establishments, Illinois

Dynamos.

;

Number

1902

Mr. Martin's report states, apparently, that during
the year ended June 30, 1900, there were manufactured in the United States 10,527 dynamos having
an aggregate capacity in horsepower of 770,832 and

Date of Census.

;

6,

Not reported.

8

263,590
868,640
355.759
757,486
612,459
3,280,871
771,164
3,126,453
247,000

Some

of the figures not given above, but contained
census report, are rather remarkable, a^, for
instance, that in the state of Michigan only 20 dynamos were manufactured in igoo and in Missouri oiily
in the

25-

In igoo the average size of the dynamo produced
had risen to nearly 75 horsepower. 'The reports summarized include 1,345 alternating-current generators
of a total of 342,231 horsepower, valued at $4,174,so that the output of direct or continuous-current apparatus would represent 9,182 machines of
428,601 horsepower, valued at $6,297,925.
Hence it

651
In igoo there were 580 establishments, with a capital invested of $83,130,943, and with a total output.

I3,r82
59,696
22,827
53,930
37,090
269,708
38,096
255,285
9,950

;

'

drawings and patterns. Hence, American elecfactories are now located all over Europe,
under one name or another, in Paris, Berlin, Havre,
London, Antwerp, and other cities, and their pi-oduct embodies American ideas, or capital, or direction, or labor, sometimes all four.
'These factories
en\ploy thousands of men, and it is only fair to point
for

trical

increase in the export of American
manufactures would be enormous but for
this natural and inevitable restriction.
The export
of electrical apparatus in the census year 1900,
amounting to $5,000,000, might easily have been five

out that the
electrical

times as much but for the facts just noted. On the
other hand, the electrical importations have been
checked by corresponding conditions in the United
States, though in much lesser degree, and are confined to but one or two specialties.
It would appear from the records of patents issued
by the United States in the more specific electrical
classes that during the four and a half years from
1896 to June 30, 1900, no fewer than 6,796 patents
wore issued, evidencing a great rise in the activity
with which electrical inventors were still prosecuting

sections of the big penstocks for power house no. 2 AT NIAGARA FALLS.
including custom work and repairing, of $91,348,889.
In the course of the investigation the returns of 712
establishments were considered, all of which embraced some product of an electrical nature, bringing
the value of such product up to an apparent total of
$104,738,719. The supplementary concerns thus noted
h.'ive not. however, been included, nor their output,
as there would be serious difficulty in apportioning
to electricity the part of capital, labor, charges, etc.,
that might be fairly due that item as compared with
other items of output from the same factory. It is
indeed essential to point out that of the material
used in electrical manufacturing establishments, very
little is purchased in "raw" or crude form.
The returns show that materials valued at no less than $46.272,533 were purchased in partially manufactured
form.
Nineteen states are separately enumerated in the
general returns, New York leading the list with 134

(SBE PAGE I49.

would appear

that while the average size of the alternating-current machine was 254 horsepower, that of
the direct-current, considered alone, was but 47

horsepower.

During the year igoo the total number of dynamomotor-generators and boosters produced was
64g, aggregating 14,397% horsepower and having a
tors,

value of $379,747.

Tr.\nsformeks.
In 1890 transformers were of very small capacity,
and able to furnish current to only a few lights.
But the production in the census year of 1900 was
.36,513 transformers of 407,451 horsepower, or about
II horsepower each, equal to at least 135 lamps.
The average size is now about five times greater
than in 1890. The total value of the transformers
produced was $2,962,871. The four states which lead
in this manufacture are Massachusetts, with 23,799
transformers of 120,190 horsepower, valued at $951,-
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014: Pennsylvania, with 2,362 transformers of 115,yoo liorsepower, valued at $783,653 New York, with
436 transformers of I03,3(i)6 horsepower, valued at
$723,908: Missouri, wiih 3.775 transformers of 37,(•00 horsepower, valued at $270,600.
;

SWITCHBO.VRDS AND SWITCHES.
year there were 6,422 switchboards
for light and power, produced at a value of $1,846,624. the manufacture being divided among 17 states.
The two largest producers were New York, with
2,506 boards, valued at $1,055,288. and Pennsylvania,
with 3.354 boards, valued at $353,043.
The production of switchboards for light and
power is but one branch of a very large industry
comprising tlic production of similar apparatus for
work.
telegraphic, telephonic and
electric-railway

During

tlie
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Pan Motors. — Number,
330
horsepower,
1,T60;
value,
Elettric Elevator Motors. — Number, 120
horsepower,
3,240
value. 5152.335.
Miscellaneous. — Number,
172
horsepower.
1,474
value,
Aggregate Value. — 51,892,500.
New Jersey.
Direct and Alternating Motors. — Number, 9,26S horsepower.
$1,501,755.
Motors. — Number, 22,857
horsepower,
2,525
value.
Number, 2,000;
horsepower,
100;
—
value.
Aggregate Value. — 52,073,555.
New Yokk.
Direct
and Alternating Motors. — Number,
3,906;
horsepower.
value, 51.222,255.
Hallway Motors. — Number, 4,746
horsepower, 214,740
value. 52.120,000.
IS,

;

.•?1S3.120.

;

;

:

;

.?51,600.

;

.S(j,S73

valrie,

;

•

I-'an

:

.«;;r>i.ao8.

Mis'-i'iiaueous.
.?20,000.

.S0.090

;

;

:
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$30,777; 5,701,143 brushes, valued at $136,679; 41.749 furnaces, valued at $10,974; 12,176,522 miscellaneous, valued at $289,086. Six states supplied the
above products, Ohio leading, with a total value of
$1,311,560, which covers nearly all the carbon business.
For that value the state produced 132,414,866
lighting carbons, 3,959,285 brushes, 36,749 furnace
carbons and 12,000,000 miscellaneous pieces. Indiana
and Pennsylvania follow, with total values of products of $182,000 and $176,784, respectively.

Arc and Incandescent Lamps.
The statistics for the production of, arc lamps for
1900 show that there were produced 23,656 openarc lamps, at a value of $276,481 and 134,531 enclosed-arc lamps at a value of $1,551,290, the total
value being $1,827,771. Massachusetts leads all the
other states in the production of lamps, the value
of its products, $729,815, being nearly one-half of
the total.
Ohio and New York are next in order,
with $311,500 and $231,367, respectively. It is a significant fact that the production of enclosed arcs
was nearly six times that of open lamps.
great
stimulus has also been given to alternating-ctUTent
arc lighting, there being 73 cities which have directcurrent, series enclosed arcs, while 326 cities have
series alternating enclosed lamps.
Of searchlights and projectors, there were produced in the United States 8,283 lamps, valued at
New York furnished nearly the entire
$225,635.
supply, amounting to 7,689 lamps, valued at $162,655.
The total number of incandescent lamps produced
in the United States in 1900 was 25,320,198, with an
aggregate value of $4,036,112. Of these 21,191,131
were of 16 candlepovver, 2,906,817 were below 16
candlepower for lighting service, and 1,222,250 were
above 16 candlepower. New Jersey and Ohio led
in the value of their manufactures, the figures being
$1,130,803 and $1,034,580, respectively.
New Jersey
produced a total of 11,069,158 and Ohio a total of
Other states producing lamps were
6,665,940 lamps.
in
the order named
Massachusetts, Connecticut,
Pennsylvania, Missouri, Illinois, Rhode Island, New
York, Colorado and Kentucky.
total value of
$593,929 for sockets, bases, etc., was reported from
four states. The number of decorative miniature
lamps, X-ray bulbs, vacuum tubes, etc., produced was
397,432, with a value of $72,935, New Jersey and
New York leading in this line. The report states
that there are over 10,000 varieties of incandescent
lamps. The total value of electric-light fi.xtures produced was $2,665,124, New York leading with

A

:

A

$1,551,051.

Telephony.

POWER HOUSE

The range

NO. 2 AT NIAGARA FALLS.

switchboards, particularly for
light and power, is extremely wide, running upward
from the small panel-boards of a sub-station or a
small office building to those which receive the current from the largest dynarnos in central stations,
some of which have become so extensive and complicated as to be built three or four stories high,
with stairways, and even with electric elevators
passing from floor to floor to facilitate swift manipof size in

ulation.

The number of switches produced wa^

1,723. ,387,
leads, with 1,415,-

valued at $1,129,891. Connecticut
coo switches, valued at $382,810: Pennsylvania is
next with 203.458 switches, v.ilued at $254,340, and
Massachusetts and New York follow, with the respective figures of 20,000 switches, valued at $237,762. and 7.435 switches, valued at $191,027.

(SEE PAGE I49.)

Motors. — Number, 52
horsepower, 120
—
Number, 14,560
horsepower,
2,333
value, $152,051.
Miscellaneous. — Number, 212
horsepower, 571 value,
519,071.
Aggregate Value. — $4,470,881.
Ohio.
Direct and Alternating Motors. — Number, 1,414 horsepower. 21.279
$366,766.
Railway Motors. — Number, 1,100 horsepower, 35,629
5432,051.
Automobile
Motors. — Number,
1,230;
horsepower,
4,575
value, 511,595.
Fan Motors. — Number, 13,200
horsepower,
1,595
value, 5153,000.
Miscellaneous. — Number,
2,960; horsepower,
6,050;
Aggregate Value. — $1,370,412.
Pennsylvania.
Direct and Alternating Motors. — Number, 9,067 horsepower, 263,202
value, $3,204,058.
Railway Motors. — Number, 5,360 horsepower, 321,500
value, $3,921,721.
Fan Motors. — Number, 6,800
horsepower,
1,350
575,992.
Electric Elevator Motors. — Number, 60; value, 5261.722.
Miscellaneous. —Number, 697; horsepower, 884; value,
540.298.
Aggregate Value. — 57,503,791.

Automobile

;

;

value, 512,000.

Fan Motors.

;

;

;

;

;

value,

;

;

;

value,

;

;

;

value, .5407,000.

;

;

Motors.

;

motors manufactured in the United States during igoo was
The number of direct and alternating$19,505,504.
current motors turned out was .35,604. of 515,705
horsepower, and valued at $7,551,480. Of this figure
there were 29,615 direct and 5,989 alternating machines of 378.329 and 137.376 horsepower, respectFor railways there were produced 15,284 moively.
tors of 666,669 horsepower and valued at $7,568,841
for automobiles 3,017 motors of 8,220 horsepower
and valued at $192,030; for fans 97.577 motors of
12,766 horsepower and valued at $1,055,369: for
electric elevators 385 motors of 6.730 horsepower
and valued at $2,523.901
for miscellaneous uses
7,913 motors of 11,392 horsepower and valued at

The aggregate value

of

all

classes of

;

$613,883.

There are 21

states included in the statistics, and
leading states may be sum-

data of the six
marized as follows:
the

Illinois,
Number, 1.688
Direct and AJtemating-carrent Motors.
horsepower. 7.780; value. S1G7.GSH.
Motors. Number,
horsepower,
Automobile
1,440
2.870 value. S1.')C.823,
Kan Motors. Number. 15,046 horsepower, 755 value,

—

—

;

;

;

—

;

;

$1.30.281.

—

Number. 1 53 : horsepower.
Electric Elevator Motors.
l.-'iOO:
value. 540,000; establishments reporting value
onl.v. 5406.3.59 : total value. $506,359.
Number, 480 : horsepower. 450 : value.
Mlseellaneous.

—

Sfl.600.

Aggregate Value.

— $970,701.

Mas.s.\chusetts.
Motors. Number,
.,Vltematlng-current
Direct
and
value. $410,176.
horsepower. 2Z.~'A
Railway Motors. Number, 4.078 horsepower, 94,791

—

0..3n.3:

—

value. $1.00.5.060.

Automobile
value, $375.

Motors.

;

;

—Number,

2

;

horsepower,

la

;

;

;

value,

Batteries and Carbons.

The production

of storage batteries during the
census year reached a valuation of $2,559,601, representing the manufacture of cells in which lead is
the constituent metal.
The data as to number of
cells or weight are not easy to determine, but it is
a- well-known fact that Pennsylvania has long been
the chief center of the industry and the value for
that state, reaching $2,124,259, is reported bv the
manufacturers to represent 10,796,530 pounds of lead
plate.
This amount of lead plate, however, accounts
for only about five-sixths of the value given.
The
number of storage batteries produced was 11,012,035.
;

There

were

manufactured

708,077

liquid

primary

valued at $571,370, and 1,946,688 dry batteries, valued at $316,013.
The aggregate value of
all batteries produced was $3,679,045.
Outside of
Pennsylvania the principal states producing storage
batteries were Ohio, with 7,563 batteries, valued at
$225,311; New York, with 6,619 batteries, valued at
$104,848; Illinois, with 200,400, valued at $97,538.
in the primary-battery line Indiana leads, with a
total value of $327,941, and
New York follows
closely with $327,844.
New Jersey produced 1,100,000 dry batteries during the year, valued at $100,batteries,

000.

The aggregate value of carbons produced was
$1,731,248, the various styles being, 172,955,922 lighting, valued at $1,263,732; 355,583 battery, valued at

Since the census year 1879-80, no statistics of
telephony have been compiled other than those embodied in the annual reports of the American Bell
Telephone Company, Twenty years ago 148 companies and private concerns reported 54,319 receiving
telephones, 3,338 employes, and 34,305 miles of wire,
with total liabilities of $15,502,135. In 1900 the Bell
systems reported about 1,500 exchanges, with 1,080,000 subscribers connected, using 1,254,203 miles of
wire, employing 33,000 persons, and handling 2,000,000,000 conversations per year. The capital for the
parent and sub-companies then stood at not less
than $300,000,000. By igoo-igoi Independent companies had attained a total of about 2,750 exchanges,
with 700,000 subscribers, and an investment of $150,000,000, apparatus being furnished by at least threescore manufacturers. The output of apparatus for
telephone purposes in 1900 reached $10,512,412, scattered through nearly a score of states. These figures,
however, are strictly those of the manufacturing side
of the industry, and do not take any account of the
far more striking data to be derived from a study
of the subject, after this apparatus has gone into
service and is in the hands of the public.
It will
suffice to point out that in igoo the United States
showed a per capita of one telephone in 40, while
in some places, such as San Francisco, it had reached
one in 12, a rate that leads the world, and which
has since been growing with unprecedented rapidity.
There were 797,246 receiver and transmitter sets
of telephones reported, of a value of $3,570,616, or
not quite $4.50 per set, the actual price varying
greatly, however, according to nature of work, style
of finish, etc. There were reported for exchange
work 1,002 central switchboards, valued at $2,650,3g6, together with products for establishments not
reporting quantities valued at $i,i2g,398, making a
total of $3,779,794.
The. production of interior systems is placed at 217,188, with a value of $1,837,266.
No record could possibly be obtained, however, of
the manner in which this production would be divided, nor, again, could the figures include the thousands of instances in which individuals have bought
separate sets of apparatus and installed their own
short lines. The large amount of $1,324,736 is reported for telephone supplies, including telephone
lightning arresters and similar protective devices,
cable heads, distributing boards, parts, etc.
Illinois leads all of the states in telephone manufacture, its products for 1900 being valued at $5,418,528, over one-half of the total.
It produced 142,202
receiver and transmitter sets, 203,610 interior systems and 534 central switchboards. The corresponding figures for New York were: Aggregate value,
$2,765,9g4: receiver and transmitter sets, 460,500;
interior systems, 575
central switchboards, 26.
;

Phonographs and Graphophones.
In 1900 there were reported 11 establishments as
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organ recital on the big organ in the Mormon
Tabernacle will be given to the visitors on Thursday morning. Headquarters in Salt Lake City will

An

engaged in tlie manufacture o£ talking niacliines
and parts thereof. They reported capital to the
amount of $3,348,282, and the value of the products,
including custom work and repairing, was returned

be at the

Kcnyon

Hotel.

at $2,246,274.

A New Laboratory Switchboard

Telegraphy.
of telegraphic apparatus in 1900
reached a total production of $1,642,266. This included 199,410 intelligence sets (key, sounder, etc.),

By

The manufacture

Jack.'

C Caldwei l

The requirements of a good dynamo laboratory
switchboard jack may be stated as follows: The
jack should be able to carry its proper current
without undue heating or drop. The plug should be
designed so that it will be easy to insert and withdraw and so that it cannot be forced too tightly
into the jack, so that it will stick.
This requirement rules out the taper jack, which is also excluded by the next requirement, namely, that the
jacks and plugs shall be inexpensive. Further, the
jack should be such that the plug cannot be unseated by a sideway pull, and it should lend itself
readily to multiplication
that is, for the purpose
of inserting more than one jack in a terminal. The
jack should also give a neat appearance to the
front of the switchboard, and the part exposed on
the front of the board should be easily and cheaply
dressed up or replaced in case of burning.
As will be seen by an examination of Fig. i (A),
the jack proper consists of a brass tube made on
the turret lathe from one-inch brass rod. This is
bored and reamed to three-eighths inch, and with
the exception of the shoulder, turned down to five-

valued at $354^12; 40,264 police, fire, district and
miscellaneous sets, the value of these and others
not reported being $1,231,167; 9,101 switchboards,
valued at $56,887. New York leads with $634,261
worth of productions, and New Jersey, Massachusetts and Pennsylvania follow.

Wires, Cables and Conduits.
of insulated wire and cable produced
$21,292,001, the principal states being
New York, $6,119,878; Rhode
listed as follows;
Island, $3,912,584; New Jersey, $4,701,574; PennConnecticut, $1,938,075 Illinois,
sylvania, $2,696,155

The value
in 1900 was

;

;

F.

;

$722,069.
for 1900-3 total value of electrical conduits of $1,066,163, of which about one-half,
or $545,835, is for establishments reporting an output of 14,875,386 feet. This embraces two classes

The report shows

of conduits; that employed for exterior work, and
The principal states and
that used for interior work.
New
the amount produced by them are as follows:
York, 4,739,008 feet, and Massachusetts, 9,936.378
feet.

Electric Heating, Annunciators, Clocks, Fuses,
etc.

which forms the front
or exposed end, is left full diameter and is onefourth inch long. The front edges, both inside and
outside, are rounded, and the back end is threaded
eighths inch; the shoulder,

of rheostats and resistances,
and cooking apparatus, welding, etc., prowas
1900
94,147, the total value being $1,duced in
New York produced nearly half the total,
1^6,878.
the number of instruments being 63,800 and then-

electric

The number

heating

with a standard five-eighth-inch thread for about
one inch of its length. This jack tube forms the

value $465,836.

There were produced during the census year
57,022 annunciators of various types, the total value
being $224,885. New York again leads in this line,
with $125,760.
Of electric clocks, there were produced 9,180,

readily

removed

for facing off or replacing,

0,

igo2

and are

very easily smoothed up in a lathe in case of burning.
These jacks give a very neat appearance to
the board, as is seen in Fig. 2, which shows a board
fitted with the jacks.
With regard to the current-carrying capacity, a
test was made by selecting 10 of these jacks which
had been in use for several months, connecting them
in series with plugs and cords, and sending 100
amperes through them. The highest drop between
jack and plug was one one-hundredth volt, the lowest, two one-thousandths, and the average, six onethousandths. The heating of the jacks at the end
of 15 minutes was hardly perceptible.

Single-phase

Power Transmission

New

in

Zealand.

A

hydro-electric power plant has been installed
recently at Rotorua, in New Zealand, which possesses some features of interest.
The town of Rotorua is situated in the North Island of New Zealand
on Lake Rotorua. It decided to install a modern
system of sewerage and drainage, and a steam
pumping plant was designed for this work. Attention was drawn to the possibility of
utilizing
available waterpower in the vicinity to generate electricity for the purpose, and as a result of the investigation which followed the present pumping station
is operated by electric power
instead of steam.
The power house, shown in the accompanying illustration, is situated on Kaituna River,
succession of small cas13 miles from Rotorua.
cades occurs in the river there, from which, if the
total head were used, many thousands of horsepower
could be obtained. As the present needs are small,
only two of these falls were utilized, the a<jded Ijead
of the two being 14 feet, and the horsepower developable being 200. This is considerably more than
is used by the pumping station, but the town uses
part of the surplus for light and power purposes.
single-phase alternating-current system of generation was adopted, with a machine voltage of 4,000.

A

A

,

valued at $132,149, New York, Massachusetts and
Illinois being the principal producers.

Of lightning arresters, fuses, etc., there were manat
$595,497ufactured 11,264,570 devices, valued
More than half was turned out by New York, the
number being 6,015,945 and the value $314,763.
Illinois was next, with 4,053,150 pieces, valued at
$88,400.

Measuring Instruments.

The output of electrical measuring instruments is
shown to have been $860,265 during the census year
con1900, of which amount $584,033 was reported by
cerns which returned the number of apparatus they
This would show an
an indication which
merits, however, little weight, as the range is very
wide, extending from minute galvanometers carried
in the pocket, tor testing batteries, up to complicated
instruments placed on switchboards and used for
noting the total current output of a central-station
power house. New Jersey produced 15,607 of these
instruments, their value being $482,635. Illinois was
next, with 8,104 instruments, valued at $94,338.

had manufactured as
average

value

of

25,921.

about $22,

All Other Products.
In snite of the careful and somewhat minute division of the production of electrical apparatus into
a least a score of different branches, there remains
under the heading of "all other products," the large
amount of $14,634,984. This section includes a large
variety of electro-medical, electro-surgical, and electro-therapeutic apparatus in general; a large variety of miscellaneous appliances for electric-railway
work, as well as for electric lighting— special elecshades, bulbs and globes; electrical dental
trical
specialties; electrical house goods; scientific apparatus for schools and colleges; special forms of ina large variety
sulating materials and compounds
electric ignition apparatus for
of electric insulators
;

;

hydro-carbon automobiles and for gas and oil engines; electric cigar lighters, portable gas lighters
and gas-igniting appliances in general a very ex;

tensive and varied class of electrical toys; a number
of forms of metal appliances used as fixtures, switch
boxes, cases, holders, etc. a great many special tools
The princifor doing specific work electrically, etc.
pal states under this head are Illinois, with goods
Massachusetts, $3,203,943;
valued at
$3,218,171;
;

Pennsylvania, $2,225,336.
The amount received for custom work and repairing for the United States was $2,063,736, New
York leading with $863,128.

Details of Construction.

A

Fig. 2.

NEW laboratory SWITCHBOARD

and any number required can be connected up
by suitable yokes on the back of the board. In the
laboratory of the Ohio State University the standard
yoke is a small brass casting, having two holes for
the jack tubes and a lug, into which is soldered the
standThis is shown in Fig. i (B), (C).
wire.
ard five-eighth-inch iron nut, preferably faced off, is
screwed on the back of the tube to hold the jack
(D), where the
in the board, as seen in Fig. i
standard terminal having two jack tubes is shown.
The plug used with this jack is simply a piece
of three-eighths-inch brass rod, six inches long, with
one end rounded and slit about two inches up with
unit,

A

saw; the other end is drilled for the
and the plug is pinned in a wooden handle
with a small screw. To make it more springy, it
is best to reduce the diameter a little where the plug
a metal slitting

cord,

leaves the handle.
It will be noticed that there

is

very

little

machine

The

tubes are
the turret lathe, and require
no further treatment except reaming out and facThe yokes require a little facing on the emery
ing.

work on any part of
made very rapidly on

this terminal.

wheel, and drilling for the wire connection.
As made in small quantities and with cheap labor
the cost of the tubes is about 9% cents each, of the
yoke six cents, of the nuts two-thirds cent, and of

plug complete in the handle and ready for
soldering in the cord about 10 cents. Thus, a complete terminal with two tubes costs about 26 cents.
If made in larger quantities, this cost could, of

the

Old Timers' Reunion.
On Wednesday, Thursday and Friday of nexj
v/eek the twenty-second annual reunion of the Old
Time Telegraphers and United States Military Telegraph Corps will be held in Salt Lake City, Utah.
The programme includes many interesting features.
The business will all be finished up on Wednesday
morning, and the remaining time will be devoted
to having a general good time and visiting the
many points of interest in the locality of Salt
Lake City. Trips to Ogden Canyon and also to
Saltair, the Coney Island of the city, are planned.

course, be reduced, especially by

making the yokes

from

It

sheet

brass

with

a

die.

is

also

to

be

noticed that these jacks are very easy to install in
the board, only one five-eighth-inch hole being necessary for each jack tube. The tubes are also very
Paper read befo e tlte physics section of tlie American
Association for ihe Advancement of Science at Pittsburg. June
I.

28 to July 3. igo2. The auther is professor of electrical engineering in the Ohio State University, Columbus, Ohio.

Board Fitted with tbe Jacks.

JACK.

A

drop of 1,000 volts is allowed on the line, and
current is transformed down at the pumping
station in the town to 100 volts.
This line loss is
considerable, but the available power is so much in
excess of what is used that it is not of material

the

consideration, at least for the present.
The intake for the flume (see cutj is taken off
just above the first of the two falls used.
The flume
is calculated to carry 10,000 cubic feet of water per
minute, with a velocity of two feet per second, the
low fall necessitating a large quantity of water.
When the flume is full it contains about 700 tons of
water. The water is conducted from the flume to
the turbines by riveted iron pipes five feet 10 inches
in diameter.
Two turbines, made in Scotland, of the singledischarge pattern, with horizontal shafts, are used.
The wheels are 40 inches in diameter, of cast iron
with steel shafts. They are rated to give 100 brake
horsepower at a speed of 117 revolutions per minute.
The governors are King's patent pattern; they are
fixed close to the wall behind the turbines.
As
long as the speed of the turbine is below the normal,
the governor will continue opening the gate. In
the event of the speed being kept low, owing to
the overloading of the alternator, this might lead to
serious results by overwinding the gate. To prevent
this a somewhat ingenious arrangement is fitted to
the governor.
It consists of a train of wheels cjriven
by the main operating shaft, and they operate a
screw and sliding block, which by the time the gate
is full open,
comes in contact with a small lever
connected with the main lever and belt fork, and
holds it in the normal position, keeping the belt on
the center loose pulley, and thus preventing any
further movement of the gate by depriving it of its
actuating movement. These governors act on a six
per cent, variation of speed.
Each turbine is belted to a 50-kilowatt alternator
of the Mordey inductor type, in which all the coils
and wires are stationary, the revolving part, or
rotor, consisting merely of a steel casting.
These
alternators are wound to give the full output at
any pressure between 3,200 and 4,200 volts. They
are run at constant speed, and the pressure variation
^
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obtained by varying the field excitation. This
variation of pressure is necessary in order to compensate for the vapiing loss in the line, depending
upon the load, and to maintain a constant voltage of
3,000 at the town end. The exciters are directconnected to the shafts of the generators, and are
of the two-pole type, with slotted annature.
The transmission line consists of 0.0223-inch secIt is supported on
tional area bare copper wire.
white porcelain triple-petticoat insulators. The poles,
which are steel railway rails, 24 feet long, were
dipped in hot-gas tar before erection, and will he
practically everlasting, whereas timber ones would
probably want renewing in this locality in the course
of 10 or 12 years. The line is protected at each
end by Siemens horn arresters, but on account of the
use of iron poles it was not considered necessary,
although the district is at times subject to severe
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Potter Mercury-vapor Lamp.

is

Henry N. Potter

of Pittsburg,

Pa.,

has recently

invented a type of mercury-vapor lamp that is somewhat different from other lamps of this nature.
The invention is covered by two patents (Nos. 707,975 and 707,976) issued last week and assigned to
George Westinghouse. In the introductory descriptive matter of one of these patents Mr. Potter says
"Experience has shown that the efficiency of
lamps of this type depends largely on the ratio of
the cross-sectional area of the path of the electric
current or stream to the surface of the tube in
which the mercury-vapor is hermetically inclosed.
In general it appears to be a fact that a small
tube having a proportionately large surface and
small area of cross-section gives the highest efficiency.
By reason of the peculiar property of gases,
which makes them absorb light of such wave lengths
as they caii themselves emit when luminous, the
portions of gas or vapor lying near the surface of
the luminous stream in a mercury-vapor lamp are
somewhat opaque to the light-rays given off by the
more central portions of the gas. Moreover, the
vapor of mercury has a temperature of maximum
efficiency

beyond which

it

is

easily possible to heat

Both these peculiarities conspire to render it
advantageous to increase the radiating-surface and
decrease the cross-section of the luminous stream.
The means which I have provided for securing the
result named consist in employing for the inclosing gas or vapor chamber tubes which have a portion of their bore (the central portion) occupied by
a non-conducting material, and the first part of my
invention is concerned with the utilization of such
a tube for the purposes indicated.
"To counteract the tendency of mercury-vapor to
become heated by the electric current to a temperature too high for maximum efficiency, it has been
suggested that the vapor be artificially cooled say
by inner chimneys or liquid-cooling tubes within
the lighting chamber; but it is plainly advisable if
it.

—

possible to so design the tube or lighting

only

that

thunderstorms, to provide lightnin,g arresters along
the line, as the poles themselves will act as lightning
conductors.
At the town end of the line, which terminates in
the pump house, there are two I2-kilowatt transformers. These transformers are used for the eighthorsepower motors for driving the sewerage pumps,
and also for running the lights in the pump house.
The motors are of the induction type. Each drives
by means of a belt a five-inch Jennings centrifugal
pump. At full load, each pump will raise about
500 gallons of water per minute 25 feet.
The distribution mains for arc and incandescent
service are all insulated with vulcanized rubber, and
braided.
They are rim on porcelain insulators on
rata arms, keyed and bolted to Totara timber poles.

There are separate circuits for the arcs and incandescents
transformers are fixed where required on
the poles, so that no high-tension wires are carried
in or on to the buildings: they receive the current
at .1.000 volts and transform it down to 100 volts.
The atmosphere of Rotorua. says the London "Electrical Review, from which the foregoing facts were
obtained, is heavily charged with sulphur, which
quickly acts on all exposed metal work. Silver, brass
and plain iron particularly suffer badly: .galvanized
iron stands fairly well.
portion of the main line
in proximity to the town had turned to the color of
lead before it had been up a weey, and it is a question
of concern how many vears it will last.
;

A

All-British Pacific Cable.
The manager of the Canadian Pacific railway telegraphs announces that before the close of the present
year the all-British Pacific cable will be completed
and in operation. The cable steamer Colonia left
London on .\ugust 5th, via the Suez Canal, with
the balance of the unlaid cable sections, and it is
hoped to have the Canadian end landed at Bamfield.
This
B. C. by the time the Colonia arrives there.
ship brings about 4,cco miles of cable. All the receiving and sending instruments have arrived in
Canada. The messages will be received on the siphon recorder and mirror instrument invented by
Lord Kelvin, which is the most sensitive in the
The duplex system of Dr. A. Muirhead, by
which two messages, one from each end, pass
through the wire simultaneously, will be employed
on the southern section at least. Two repairing
v.orld.

ships will be maintained constantly in

as there

is

fear of

slips in the vicinity

commission,

damage by earthquakes or landof the Fiji Islands.
The Cana-

dian Pacific railway telegraphs will handle the business across the Dominion.

is

generated

to

chamber

bring

the

temperature of maximum efficiency and
to dispose this vapor in space so as to permit the
greatest possible portion of the light to be freely
emitted.
To this end I propose to provide the
luminous chamber of my lainp with a vacuum
jacket whereby, for a given expenditure of energy,
the temperature of the chamber, or rather of the
tube forming the chamber, will be higher than it
would be if the surface of the tube were permitted,
as at present, to dissipate heat by radiation, conduction and convection."

vapor to

POWER HOUSE AND FLUME AT ROTORUA, NEW ZEALAND.

enough heat
its

son of the position of the anode (9) at the mouth
of the cylinder (14) the gases in the annular space
at
the mouth
of the cylinder are made hot,
thereby facilitating the passage of impurities into
the cylinder, while at the same time violent currents of gas surging into and out of the cylinder
(which might disturb the lodgment of gaseous impurities therein) are prevented.
The annular space
(11) is exhausted to a high vacuum to prevent as
fas as possible the transfer of heat from the heated
surface of the tube (3) by conduction and convection.
The operating electric current passes
through the annular space (2), proceeding from
the annode (9) to the cathode (7). If desired,
the tube (i) may be exhausted of air to reduce
the pressure on its walls due to the heated atmosphere inside the tube when the lamp is operated.
It is not necessary, however, that this should be
done.
The operation of the apparatus as a whole is'
,

'

'

as

On

follows:

closing the switch (38) current
passes from the main (17) throudi the wire (19),
switch-lever (20). contact-point (28), wire (36),

primary of induction

coil (29), wire (35), interrupter
(32), leading-in wire (6), heater-coil
(4), leading-in wire (s), and wire (is3 to the
main (16). The current thus turned on causes the
heater-coil (4) to become warm, thus_ heating the
tube (3) and the space and matter within it, in-

wire

(31),

cluding the mercury. At the same time the interrupter (31) is at work, causing pulsations in the
primary of the induction coil and an alternating
electromotive force in the secondary (30).
As soon, now, as the mercury in the tube (3)
has been warmed to a favorable starting temperature the secondary
electromotive force causes a
starting current to flow in the lamp, after which
the lamp circuit is maintained in operation by the
current from the mains. The current traversing
the secondary of the induction coil also traverses
the ballast coil (24) and is of sufficient quantity
to cause the latter to attract its core (23), thereby
moving the lever (20), breaking contact between
the lever and the switch-point (28) and making
contact between the lever and the switch-point (27).

The accompanying drawing shows

a vertical secof the lamp, combined with a diagram of the
electric circuits,
(i) is an inner tube or rod of
tion,

material, arranged centrally within a second tube (3) of transparent material, such as glass,
suitable

space (2). Upon the
or spiral of wire (4),
this wire being of nickel, german silver, or other
suitable material.
The tube (3), together with its
so

as

tube

to

(3)

leave an

is

annular

mounted a

coil

sealed into a glass tube (12),
annular space (11). Leading-in
v.'ires'
(5 and 6) pass through the tube (12) and
are connected to the opposite ends of the conductor
The tubes (i) and (3) are joined together or
(4).
braced in position at their lower ends, and a small
quantity of mercury (7) is introduced into the bottom of the tube (3). A branch (8) from the leading-in wire (5) runs to the mercury (7), thus connecting the latter with the outside surface.
At the upper end of the tube (3) a bulb (13). is
sealed on, having a narrow cylindrical portion (14)
Within the bulb (13) and extendat its upper end.
ing upward somewhat into the cylinder (14) is an

heating coil (4),
leaving a second

electrode

(9),

is

constituting the

anode of the lamp

The anode (9) is connected to a leadingwire (10), which passes out through the upper
end of the cylinder (14). The tube (i) may have
a projecting lug or extension (34) to steady the
anode, and it may itself be braced or supported
by any siiitable means within the tube (3). It will
generally be best to employ glass braces located
within the bulb (13) rather than within the lightingchamber formed by the annular space (2). The
function of the bulb or enlarged chamber (13) is to
constitute a cooling or condensing chamber, and
circuit.

in

the function of the projecting tube or cylinder (14)
is to provide also for the collection of impurities,

POTTER MERCURY-VAPOR LAMP.

By

the

induction

the primary of the
and the interrupter are cut out, and

action the heater,

first

coil

by the second action the secondary of the induction
coil is short-circuited, thus protecting, it from unnecessary aild injurious heating due to the lamp
current. If for any reason the lamp should go
out, the lever
(20) returns to contact with the
switch-point (28), thereby bringing the circuits into
the proper condition for restarting the lamp.
Instead of connecting up the heater in series with
the primary of the induction coil and the interrupter the heater may be connected in parallel
circuit with the other elements named, as indicated
in dotted lines at 42 and 43.
In that case a portion of the wire (32) between the points (44 and

and so make the upper portion of the lamp perform the double service of cooling or condensing
the vapors and purifying them through the deposi-

across the voltage of the entire

of the impurities contained therein.
The walls of the cylinder (14) will be cool relatively to the walls of the bulbous portion (13), the

the

(45)

will

circuits

be cut

will

have

away and
to

the

respective parallel

be so modified as to operate
line.

tion

element being the one which discharges the
greater portion of the condensing function. By realatter

A

Mr. Wright has offered to subscribe $50,000 to
proposed 12-miIe electric line to Chapel Hill,
N. C, from Durham, if the people will put up the
same amount.
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New

ii

be a very

one

successful

for

30,

electrical

month shows about 32 per

cent,

increase in electrical exports over the corresponding

York.

months, and gives ground for hope that the foreign
electrical business of the country during the coming
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most

Germany

lion in

-.

page

He

sit-

on another

shows how the industry was

stimulated in former years and how, in

artificially

"boom," the
But it is thought

following the

period of depression

a

comments

States in Berlin,

in a report reprinted

in this issue.

consul-

efficient

the electrical manufacturing

on

intelligently

was exacted.

inevitable penalty

bottom has been reached in the industrial depression in Germany and that henceforth matters
The situation is not without
will be on the mend.
some resemblance to one passed through in the
United States several years ago. At the present
that

'

time electrical industrials in this country are financiered on a different basis,
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Electric Stocks Said to be a

but,

bold prediction two years, even one year,
after years of slow progress, events are

now moving

with rapidity in steam-turbine developof the great steam electric power

ment.

When some

plants

now

building in American cities are in

interesti ng

eration,

Among
together

may

results

op-

be looked for.

mass of interesting material brought

the

the

at

recent

Cincinnati were

electric-light

convention

some observations on

in

the cause of

explosions in manholes. Captain Brophy of
Boston, a trained and careful observer, said
"We
have had several gas explosions take place in inanholes where there was nothing but telephone
cables.

We
V
a

had no sparking from the cables themselves.
had so many of these explosions that I made
test and found that I got suflicient sparks between
e

the

where they lay loosely together. The
and heavy teams on the roadway
above caused them to spark and ignited the gas,
cables,

vibration of cars

am

so that in every case I
find

flow

a

led to believe

of current over

the

you

will

of

lead

surface

This was corroborated by Lieutenant James
Blake Cahoon of New York in these terms
"Many

cables."

:

of the explosions of gases in manholes and in conduit systems are due entirely to the static charge

which

on the

exists

and which

cables,

is

set

off,

may

use the term, by the jar of heavy wagons
and of cars jumping over bad joints. That seems
to be about the only feasible explanation which we
I

can give of these explosions in manholes and conduits; we cannot otherwise account for them." If
is accepted as true that explosions are caused
by sparks from static charges on lead cables, some

a

pump being directThe circulating

air

slow-speed

motor.

direct-coupled to a 45-horsepower motor.

is

total load in kilowatts is

carried at 196 pounds' pressure.

1,442.

Superheat

Steam
is

is

given

76'^

Fahrenheit and the condenser vacuum as 27

inches.

These data are particularly interesting when

as

considered in connection with the estimate of the
steam turbine given by Mr. W. B. Woodhouse in a

paper describing this power station, and read at a
recent meeting of the British Institution of MechanIt
was
Engineers at Newcastle-upon-Tyne.
ical
with this unit in mind, then, that Mr. Woodhouse
wrote
"As a prime mover of electrical machinery
the steam turbine approaches the ideal. It runs
steadily, is free from vibration, and needs little
:

attention.

been the

The question
difficulty.

of steam consumption has

In a communication

Institution last year the steam

made

to this

consumption per

kilo-

watt-hour .was given for a number of turbines the
figure steadily improved with the size of the machine.
The Neptune Bank turbine bears comparison best
;

with that supplied by Messrs. Parsons to Elberfeld,
a

means can and should be found to dissipate
charge and the danger at the same time. And
another task

machine of 1,000 kilowatts' output.

With

units of

3,000-kilowatt to 6,000-kiIowatt output, such as will

apt to

is

the
so

on the already overbur-

fall

dened underground operating department.

owing to the various extensions,

enterprises,

new

now

is

—which,

years.

familiar

unabated in this great hive of

terest continues
trical

seven

last

public

electrical

technical

technical

the

the

for

with the original installation
before
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dozen years or more, albeit the

for a
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German

Niagara Falls has been
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Hydro-eleclric Irrigation in Hawaii

near future, the turbine promises
This would have seemed

to outstrip all competitors."

if

at full flood.

still

is
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Mr. Frank H. Mason, the very
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month of 1901. This is a decided reversal of conditions, compared with the spring and early summer
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September

we must

If it be not lese-majesty,

the

accuracy
It

we have had no

past,

the

of

difficult

is

and

class,

census

to

from

on

reports

gather

confess that,

great confidence

reliable

in

the

in

manufactures.
of

statistics

this

careful

examination of the
Census Bureau's recent bulletin of manufactures of
electrical apparatus in the state of Illinois we became convinced that the figures for 1890, at least,
were utterly unreliable.
It
does not follow, of
course,

that

to be looked

a

the government reports for 1900 are
upon with equal suspicion, and, indeed,

the manufactures

statistics

of the

last

census bear

on their face evidence of greater accuracy in collection and preparation than those of any preceding

We

census.
are particularly moved to this last observation by a comparison of the census report on
the manufacture of electrical apparatus and supplies
in the year ended June 30, 1900 (issued last week
and published, in abstract, in this issue), and the
Western Electrician's estimates of electrical manu-

December 31, 1900 (pubThese .periods are only
partially coincident; but,
as the
Western Electrician's annual estimates are very carefully made,
the
government figures, if reasonably accurate,
should show no very wide divergence. It is gratifactures for the year ended

lished

January

5,

1901).

fying to observe that such

is

mind

is

that the classification

the case.

Bearing in

not exactly the same,

and that the time-periods reported, while of equal
duration and lapping for six months, are not coincident, the figures published by the Western Electrician a year and a half ago and those made public
by the Census Bureau last week are very similar.
Reducing both sets of figures to equal terms, as
nearly as possible, comparisons run as follows
Western
Government.

Electrician.

$104,738,719

.$119,950,000

30,357,827
2,962,871
3,679,045
1,731,248
1,827,771
4,036,112
10,512,412
21,292,001

36,000,000
2,600,000
3,950,000
1,625,000
1.325,000
3,400,000
17,500,000
25.600.000

manufac-

Total
electrical
tures

Dynamos, motors and motorgenerators

Transformers
Batteries of

all

kinds

Carbons
Arc lamps
Incandescent lamps
Telephone apparatus
Insulated wire and cable.

The

similarity of these

rem-arkable.

The

only

.

two

sets of figures

serious

is

discrepancy

telephone apparatus, and in this department

we

quite
is

in

think

government figures are too low. The approximate coincidence indicates that both the Western
Electrician estimates and the census i-eport are subthe

stantially correct.

September
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Electrical Manufacturers.'
By Fkank H. Mason.

called in headlines by the German press,
"The Catastrophe in the Schuckert Electrical Company," has, during the last week recalled public at-

What

is

tention sharply to the conditions under which some
of the great electrical corporations of Germany were
promoted and the embarrassments which some of
the methods employed have more or less inevitably
The event alluded to was a meeting on the
entailed.
26th instant (of July) of the stockholders of the

Company at Nuremberg, at
which the managers announced that, through depreinsolvent accounts, and
material,
ci.ition of plant and
necessarj' appropriations for a reserve fund to meet
further depreciations, the company had suffered
losses aggregating 15,500,000 marks, or something
more than $3,500,000. As the Schuckert company
is one of the foremost corporations of its class in
Europe, with an up-to-date plant and all the accompaniments of a large business, some surprise has
Schuckert

its

affairs

should make such

shareholders.
The e-xplanaHon leads back to the fact, now well
rise of some of the
sudden
known here, that the
German electrical companies into corporations of
vast resources and activities was, in some cases at
least, the result of skillful and arti6cial creation of
markets for products, rather than the supply of an
acti'al
and legitimate demand. Concisely stated,
some of these companies bought their orders for
and materials by financial
electrical installations
operations that left them shareholders in many enterprises which have since proven less promptly
lucrative than had been hoped, andhave thus drawn
more or less heavily upon the capital of the parent
its

companies.
To understand how all this came about, it should
be remembered that German progress in electrical
science was for a long time far in advance of popuThe companies
lar appreciation of its advantages.
orgaiiized and equipped for the manufacture of lightine .ind power plants could not wait for the slow
growth of public demand for such improvements,
and they therefore undertook to finance and erect
such installations themselves, confident that, once
established and in use, the public would not fail

them and

invest in their securities.
This went very well for a time. It created a large
and ready market for electrical machinery and materials at high prices, and supplied hesitating municipalities with electric tramways and lighting plants
which their citizens greatly enjoyed, but which were
built and for a time managed by the electrical manufacturing companies at their own expense. Inevitably, this process of consuming their own capital
necessitated heavy loans and frequent increases in
the stock of such corporations, together with a
steady expansion of their manufacturing capacity.
Some of the companies, especially the Schuckert
to

appreciate

made enormous investments

corporation,

in electric

manufacture of calcium carbide,
putting in the machinery at their own prices, but
little
or nothing except stock in the
it
receiving for
carbide plant=. Thus the supply of acetylene material was soon far beyond all legitimate requirements, prices collapsed, and the carbide industry
suffered a serious and permanent reverse.
Another heavy blow for some of the German
electrical manufacturing companies has been the
installations for the

^

failure

of

the

storage-battery

tramways, which

is

traction systern for
to be practically

now conceded

When electric traction was introduced
hopeless.
into this countrj-, municipal governments were timid
and hesitating. They objected to the overhead
conductor because it was considered unsightly and
dargcrous, and in order to obtain any franchise at
all the tramway companies and the electrical manufacturers who 'were behind them, had to agree to
furnish cars that would dispense with a visible trolThis meant either the underground-conduit sysley.
which is so expensive to construct as to be
tcVn
or a reliance
justified only by an enormous traffic
upon storage batteries, and the companies generally
had recourse to the latter. The extent to which
this has been done may be inferred from the fact
that one company in Hanover has at present 274 accumulator cars in service. There, as at Halle,
Hagcn, and many other places, they have been found
so heavy, costly, and subject to explosions as to be
unrcmunerative. At Berlin, where many hundreds
of the.T. have been in service, all are to be abandoned and lecourse had to underground conductors
for centrally located streets and overhead wires for
the less crowded and suburban sections.
The net result of all these conditions was that
some of the electrical manufacturing companies of
Germany which had gone on organizing and supplying power, lighting, carbide, and other plants,
not only at home, but in Russia, Scandinavia, Austria-Hungary, and other European countries, were
caught with all sail spread by the turning tide and
adverse gale that set in during the summer of 1900.
In the stormy v/eather that ensued, most industrial
stocks declined sharply, the investing public became
alarmed and timid, the failures of the Leipziger and
other banks followed a few months later, and led
on to the situation of which the meeting of last
week at Nuremberg has been the ultimate result.
The encouraging features of the present condi-
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Army and Navy Maneuvers.

lion are the fact that the credit of several of the
oldest and strongest of the electrical companies re-

main; unshaken, the general feeling that the bottom
haj been reached, that the obligations entailed by a
system of forced development have been mostly
liquidated, and that with the good cereal crops that
will be harvested this year, peace throughout the
world, and the hoped-for renewal of the commercial
treaties which are to lapse next year, the foundation
v.ill be laid for a renewed and enduring prosperity.

Electricity

will, in the event of any attack on
the United States coast line, play an important part
in its defense.
The joint army and navy maneuvers

along the New England coast, like the recent navy
maneuvers, have shown how important is the electrical communication between defending
ships and
forts.

The

joint

Next Week's Edison Convention.
The twenty-third convention (eighteenth annual
meeting) of the Association of Edison Illuminating
Companies will be held at the Mount Washington
Hotel (located near Mt. Pleasant House Station,
N. H.,on the Boston and Maine railroad) commencing Tuesday morning, September 9th. The convention will probably last four days, with a morning and
a night session each day, the afternoon being devoted
to recreation.
One feature of the entertainment
will be a golf contest.
Indications point to a very
successful convention from every point of view.
Following is a list of the papers to be read:
"Recent Developments in Distribution System in
Boston," by Sidney Hosmer. Boston
"Aspects of
Safety and Reliability in High-tension Transmission
arid Distribution of Current from Anne.x Stations in
Large Cities," by Philip Torchio, New York "Construction and Operation of Underground High-tension Transmission," by H. J. Gille, St. Paul, Minn,,
and H. G. Carlton, Qiicago "High-tension Work in
the Far West," by George H, Lukes, Chicago; "Development of New Forms of Illumination and Their
(Nernst
Possible Influence on Central Stations
Lamps, Hewitt Lamp and Wellsbach Arc Lamp),"
"The Effect of the
by George Eastman, Chicago
Nernst Lamp Upon Methods of Illumination," by
Murray C. Beebe, chemist, Nernst Lamp Company,
Pittsburg; "The Distribution of Light from Incandescent Lamps as Affected by Shades Commonly in Use,"
by John W. Howell, engineer Edison Lamp Works,
Harrison. N. J,
"Original Researches in Electrical
and Chemical Laboratory," by Charles P. Steinmetz. General Electric Company, Schenectady, N. Y.
;

;

;

;

"The Order System and

Upon

Its Influences

Cost,"

T. Maxwell. Philadelphia: "Some Problems in the
Design, Development and Operation of Large Central-station Systems," by P. Junkersfeld. Chicago:
"Utilization of Waste Energy of Central Stations,"
.L

by

searchlights

W. H.

Chicago; "Steam-pipe Covering
Economy." by Henry G.
power, Manhattan Railway Company, New York; "Coal," by Robert Lindsey, Cleveland, and W. L. Abbott, Chicago; "Storage
Batteries," by Gerhard Gottling, Boston
"Integrating Electric Meters and the Meter Department," by
George Ross Green and P. H. Bartlett. Philadelphia;
"Checking Electrical Instruments," by Dr. C. H.
Sharp, test officer. Lamp Testing Bureau, New York;
"Automatic Voltage Regulators," by W. S. Andrews,
Schenectady; "The Use of Superheated Steam," by
Charles H. Parker, Boston.
Besides these papers
there are other subjects prepared for presentation,
the reports of various committees and the usual open
discussion of the many papers and subjects presented.

The

of

officers

the

association

are:

President,

Louis A. Ferguson, Chicago; vice-president, A.

W,

Field.
Columbus, Ohio; treasurer, Alex
Dow,
Detroit, Mich. secretary, Walter H. Johnson, Philadelphia, Pa,
assistant secretary, Wilson S, Howell,
;

:

New York

citv.

Electrical Exports in July.
July,

1902,

the

electrical

exports of the United States amounted in value to
?B3S,66s, as compared with $631,880 in the corresponding month of 1901, showing the gratifying increase of 32 per cent.
the

United

States

classification electrical

— "electrical
classes

Treasury

Department's

exports are divided into two

machinery" and "electrical apincluding telegraph and telephone instruments." In the latter class the figures are
July,
igoi, $238,803; July, igo2, $323,470.
The increase
here was $84,667. In electrical machinery these are
pliances,

:

the figures: July, 1901, $393,077; July, 1902, $512,The increase is $119,118, Thus the total in195.
crease is $203,785, or 32 per cent, as stated above.
Classified according to destination, the exports of

machinery for July, 1902, to some of the
most important buyers, were as follows United
Kingdom, $290,636; British North America, $81,013;
Brazil, $47,079; Mexico, $28,072; British Australasia,
$24,328; Argentina, $7,986; Chinese Empire, .$3,977;
Germany, $,3,594; Africa, $3,317; West Indies and
Bermuda, $2,583. With the exception of Germany
and .Africa, all the above amounts show an increase
over the corresponding month in 1901.
electrical

:

telephone,

placing underground of all electric wires has
begun in Augusta, Ga. Five companies will comply with the city ordinance.

after another of the forts either

telegraph,

or

space-telegraph

mes-

So complete and accurate was the system
of communication that special comment
was made
upon it by General MacArthur in a telegram to
sages.

Washington.
In no case were the ships able to change their
plan of attack without the defending forces being
aware of the intention, first through the medium oi
the searchlight and then through the various means
of intercommunication.

The

wireless-telegraph sys-

worked

tems

admirably between General MacArthur's headquarters
at
Fort Trumbull, New
London, Conn., and the various forts, messages being exchanged with great accuracy. Eight
different
wireless-telegraph stations were employed covering four difl^erent systems— the Marconi, the
De
Forest-Smythe, the Fessenden, and the Standard,

The requirements under which the attacking vesworked required them to get by the forts and

sels

out of range before the guns of the forts could be
trained and brought into general action. The failure of this attempt, as was said before, was chiefly
owing to the use of the searchlight which made the
waters of the different harbors so light that, by the
of a night glass, persons could be counted in
the different small boats in the offing.
aid

Electrical

Workers' Strikes.

Tlfe electrical workers

(wiremen) in Chicago are
Chicago Edison Company, and'
there seems little prospect of an early settlement of
the matter.
In the Marshall Field retail building
the carpenters are putting in the molding for supporting and covering wires, while the gasfitters
still

are

at outs with the

installing

the piping

however,

wiring,

for

electrical

wires.

The

stand unfinished until some
a settlement is reached between the wire-

sort of

men and

will

the Chicago

Edison Company.
comes the news of a strike
of the electrical workers in Philadelphia, Pa.
On
.August 25th 200 men walked out, and accordingly

Along the same

a

great

Among
Muckie
Brothers

deal

of

line

important

work

is

suspended.

the firms affected are the following:

&

Co.,

&

J.

F.

Buchanan &

Co.,

M.

R.

Francis

Standard Electric Company,
Pike & Co., Mclntyre &
Co., and the D'Olier Engineering Company.
The
most important new buildings which are affected
are the Girard Bank, the new Stock Exchange,
Keith's Theater and the Annex to the Drexel InJellett,

The cause

stitute,

Keller,

of the trouble was a dispute be-

tween the contractors and the electrical union over
a three-year agreement signed last June by both
parties.
The electrical workers assert that the contractors were not living up to the agreement.
In Boston a strike of the electrical workers was
also called on August 25th; when, it is said, fully
500 men walked out of the different buildings on
which they were employed. The trouble stopped
work on important buildings, among which are the
Board of Trade Building, Journal Building, Conservatory of Music, Terminal Chambers, and Cunard
Building. The trouble in Boston seems to be over
the length of a work day and the amount of wages.

The men demand a minimum wage of $3 for journeymen and $2 for helpers, the day to be of nine
hours'

duration.

According to a decision rendered by Attorney
General Sheets of Ohio, building and loan associations cannot purchase the bonds of electric-railway companies and deposit them as securities. The
state law provides that insurance companies mav
purchase the bonds of railroad companies that have
defaulted interest in three years and deposit
security.
Mr. Sheets holds that this does
not apply to the bonds of electric railways. Why
this discrimination is made does not appear.

not

The

the

boats

Walker & Kepler,

During the month of

By

the

warned one

ately

by

Schott,

;

of

different lookout stations disbefore they were within three
miles of the forts, although there was a heavy
fog
hanging over the water. This made a forced passage necessary, as the lookout stations immedi-

covered

and

Its Relation to Station
Stott, superintendent motive

the

North Atlantic Squadron, attempted to storm the
forts on the coast of Connecticut
(New London)
and thereby enter Long Island Sound. The attacking squadron at first attempted to run into
the
Sound under cover of darkness, but the electric

:

by William M, Anthony, Chicago; "Campaigning for
Business," by John F. Gilchrist, Chicago: "Advertising and Canvassing," by Arthur Williams, New
York; "Commercial Conditions with Customers," by

maneuvers were opened up on Septem-

when Admiral Higginson, commanding

ber 1st

Electrical

been expressed that
a bad showing for
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DEVELOPMENT OF THE TELEPHONE
Strowger Automatic Telephone System.
of telephone operation has been before the public for a decade, and
for nine years apparatus designed in accordance with
Mention has
the patents has been giving service.
been made in the Western Electrician of the German
installations of the system and also of some of the

The Strowger automatic system

American plants, both early and late. Within the
last two or three years the system has been greatly
improved, and the following description of it should
be of interest to all who follow telephone development.
With the prefatory statement that the system is
devised to supplant the telephone-exchange operator
by automatic appliances, the instrument at the subThe autoscriber's station will be first considered.
matic telephone instrument consists of the usual
transmitter, receiver, bells, battery and induction coil,
with the addition of the selector calling apparatus,
which occupies a space of five by three by two
inches just above the battery, about two-thirds of

accurately adjusted and wilj permaadjustment.
interesting part of the Strowger system is the automatic switch, which is set up
in banks to form the central exchange switchboard.
Front, side and rear views of the switch are shown
in Figs. 2, 3 and 4, respectively.
The device is
13 inches in height, 4% inches in depth, and four
inches in breadth. The upper half of the device
consists of six relays, two main-line and four local,
which operate the selective parts of the lower half.
The latter consists of three sets of banks of 100
contacts each, one busy and two line banks, arranged in 10 rows of 10 contacts each, mounted on a
semicircular structure, the axis of which is a vertical rod, about the size of a lead pencil, upon which
short contact arm about 1% inches in
is fixed a

instrument

is

nentlv hold

its

The most unique and

length.

The rod has both a vertical and a rotary motion,
each controlled by one of the magnets above menWhen the subscriber calls 76, for instance,
the rod is lifted vertically by the first movement
of the subscriber's dial, which sends a current over
one side of the two-wire circuit, thus raising the
rod step by step to the seventh row of contacts. The
second movement of the subscriber's dial sends the
current over the other side of the circuit, and the
controlling magnet gives the rotary motion to the
rod which moves the contact arm to the sixth contact in the seventh row, thus securing the connection
with 76. When the caller hangs up his receiver,
current is sent over both wires of the circuit, releasing the selector rod, which goes back to its original
tioned.

position.

The magnets, armatures,, springs, coils, and, in
fact, all parts of the switch are made of the best
material that can be purchased. All bearings are
of hardened steel, and no expense is spared in securing first-class workmanship. The number of parts
has been reduced to a miniitium. There is nothing
to wear, so that this machine, which is the very
heart of the automatic system, is believed to be as
near perfection as it can be made.
The uppermost bank is the "busy" bank, and consists of 100 spring brass contacts arranged in 10
rows of TO contacts each, bound and held together
by t\v:"> si eel plates, machine screws, and hexagonal

FIG.

I.

6,

1902

FIELD.

The automatic switches are mounted on wooden
shelves, 25 switches to the shelf, each board containing six shelves, or a total of 150 switches. The
actual floor space occupied by such a switchboard
is II feet six inches by eight inches; the floor space
required is three by 12% feet, while the space allowed in making calculations for room is 39 square
feet.
very important feature of the automatic
switchboard is that it can be increased to any capacity by simply adding new sections, with the desired number of switches mounted thereon, without
rewiring or in any way interfering with existing
conditions.
About 90 per cent, of the electrical contacts and
connections on the automatic switchboard are made
at the factory.
These connections are made under
the most advantageous conditions, and are thoroughly and repeatedly tested so that their permanency is assured. The automatic switchboard requires no more room than the manual board, and
no space or accommodation for the operators is
needed.
The automatic system enables a large factory or
business house to have a private exchange in which
any number of its telephones may be connected, by
any desired number of trunk lines, with the automatic
exchange of the city in which the concern is located.
Under such a system no operator is needed for either
exchange, and the local and outside business is
carried on without any conflict whatever. The meter
system can be introduced, by means of which all
service over the city exchange lines can be measured.
In appearance these meters resemble a cyclometer, and one is attached to each individual
switch.
Its operation is automatic, and it records
every connection secured by the telephone having
the same number as the switch to which it is attached.
In a system of 100 to 1,000 subscribers the trunking feature is introduced. Ten trunk lines have
been found sufficient to do the business of each 100
subscribers, but the automatic system is not limited
to this number of trunks, and any percentage can
be given.
board equipped for 1,000 subscribers
would, therefore, have 1,000 selector switches and
100 connector switches, or, in manual phraseology.
ICO pairs of cords, unless a greater percentage of

A

A

STROWGER AUTOMATIC TELEPHONE SYSTEM.
WALL INSTRUMENT.

the space occupied by the ordinary magneto generThe type of wall telephone is shpwn in Fig.
ator.
On the front of the box is the metal calling
I.
dial, 3% inches in diameter, on the right side of
which and along the edges are 10 finger holes numstop is provided
bered consecutively from I to 0.
at the lower of the holes to limit the distance which
the dial may be revolved.
To call a number, say, 761, the subscriber first
takes the receiver from the hook, then, placing his
finger in the hole No. 7, turns it around to the stop
above mentioned releasing it, the dial is instantaneously restored to its original position by a spring.
The subscriber is now connected to a trunk line
leading to a group of switches which are called the
seventh hundred group. In the same manner he
then calls 6 and I in this group. Having turned the
numbers desired, he presses a button which rings
the bell of the person wanted, and the connection
About a second for each decimal is
is completed.
In the event that the desired
all the time required.
subscriber is busy, a buzzing sound in the receiver
notifies the caller that such is the case.
The standard wall telephone (Fig. i) is ordinarily
made of polished oak, but any wood and finish can
be given that may be desired. The telephone is 22
inches in height. 7% in breadth, and five inches in
depth. The calling dial is nickeled and hi.ghly polished and adds much to the appearance of the instrument.
handsome desk set is made for office use. The
case and pedestal are of drawn brass, highly nickThe instrument stands 12 inches high. For
eled.
special office use where the regular desk telephone
is not desired, a pedestal telephone is made.
The transmitter, which has been specially designed,
has a cup formed from No. 9 steel. The front cap
from No. 9 brass. The arm is formed
is formed
from No. 14 steel, made in two pieces the base is
formed from No. 12 steel. In assembling the instrument the metal diaphragm is placed in the cup:
the back cup is then screwed into the cap after
which the arm is screwed into the cap covering the
This method of building a transmitter is y^ry
cup.
simple and makes it an easy matter for the inspector to open and repair it.
The receiver has a shell made of the best hard
rubber, with removable cap. The receiver is made
of the regular double-pole type with concealed terminals, the permanent magnet, as well as the electromagnets, being firmly mounted' in a brass cup which
The
is in turn held in place by the receiver cap.

A

;

A

:

Fig.

2.

Froul View,

Fig.

3.

brass nuts. The insulation used consists of empire
bond paper, treated with linseed oil, with a fiber
"The vertical" and "rotary" banks are simifilling.
lar in structure and consist of lOO contacts, each
arranged in five rows of 20 contacts to the row.
All banks are wired with No. 24 one cotton and
two silk beeswaxed and tinned switchboard wire.
The vertical and rotary bank wires are twisted in
In all cases only the
pairs throughout the system.
highest grade o^f insulated wire is used.
The manner in which the banks are wired and
the soldered connections are made is shown in Fig.
5, which represents 10 banks completely wired and
ready to be attached to the switch frame and mounted
upon the shelves. The terminal head is also exhibited, showing how the wires from each contact
are caught up and brought into the terminal. The
interconnecting wires to the next shelf are connected
to this terminal before mounting.

—

—

'

Fig.

Side View.

STROWGER AUTOMATIC TELEPHONE SYSTEM.

— AUTOMATIC

4.

Rear View.

SWITCH AT THE EXCHANGE.

The connector
should be required.
connectors
switches are arranged in 10 groups of 10 switches
each, and each group is capable of connecting to
100 subscribers the first group connecting subscribers whose numbers are between 100 and 200, the
second group connecting those between 200 and 300,
and so on. In calling, the first movement of the dial
would pick out one of the 10 trunk lines leading
The next two moveto the hundreds group desired.
ments would connect with the desired number in
To illustrate, it may be said that number
that group.
761 is wanted. Number 7 on the dial being revolved,
the subscriber is automatically connected with one
of the 10 trunk lines leading into the seventh group
The next two movements, numbers 6
of hundreds.
and i, select the number 61 in that group, and he
is immediately connected with the desired number.
The apparatus automatically selects the lines which
are not busy. If the first trunk line is engaged, the
;
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connecting arm passes over it and selects the second;
that being engaged also, it selects the third, and so
on, until a disengaged line is found.
The method of operating an exchange of from one
to 10,000 is simply an extension of the trunking system. In a lo.ooo-subscriber exchange there would
be 10,000 first selectors, 2,660 second selectors, and
The subscriber wanting to get
1,500 connectors.
number 7,654 would, therefore, by the first movement of the dial, automatically select one of the
trunk lines of the 7,000 group ; the second move-

ment would put him in the seventy-sixth group of
hundreds the last two movements would select the
:

parry desired, and give him the connection.
The current for operating the bell-ringing and signaling apparatus is generated at the central exchange,
50-volt storage batteries being used, which can be
charged from a direct-current circuit. In case this
is not available,
a small motor-generator can be
used to charge with. The line current only amounts
to from 0.05 to 0.1 ampere, while the local current
-equires about 0.5 of .an ampere. A pole-changer is
used to operate the ringing circuit, the busy signal
and trunk selectors in small exchanges.
Fig. 6 is an illustration of the original automatic

by dispensing with the operators. The maintenance cost will be about the same, ^t Dayton
new building will also be built, and the whole
exchange will be new, as at present there is no
Independent company operating there. The Automatic company is under contract to install both systems by February 1st, and one of the provisions
is that the service will be as efficient as at the automatic exchange in Fall River.
Besides the above orders, the Automatic Electric
Company expects soon to close contracts for about
seven exchanges of over 5,000 subscribers each in
Ohio and lUichigan cities. The company is also
working on an order for 25,000 telephones for the
Illinois Telephone and Telegraph Company, to be
installed in Chicago by April i, 1903, and has a further order from the same coippany for 75,000 more,
to be delivered as needed.
tern

a

Important Telephone Deal

it v.as officially accepted for introduction into
empire, and the experimental plant was
for an,i made a part of the Imperial telephone
system. Since then German telephone engineers have
spent months at the factory in Chicago, m.aking a
thorough study of the system and the methods of
manufacturing, with a view to superintending the
making of apparatus at the factory which has been
built at CaHsruhe. and the installing of oflicial automatic exchanges throughout the German Empire.
The manufacturing rights of the Strowger system
in the United States are controlled by the Automatic
fJectric Company of Chicago. This company is capitalized at $3,000,000 and has recently secured the
lease of a new si.x-story and basement brick factory
building at the corner of Van Buren and Morgan
The building has a floor space of between
Streets.
Machinery is now
qS.oog and 100.000 square feet.
being transferred from the present factory at Washington and Union Streets, and by January next the
new works will be in full operation. The company
is under contract to turn out 45,000 telephones by
February ist. Part of these orders are for exchanges in Columbus and Dayton, Ohio, and the contracts were obtained after an inspection trip given
10 a party of telephone men from Ohio, Michigan
and New York by the company to the New Bedford
and Fall River (Mass.) exchanges, each of which
operates a i.ooo-subscriber Strowger automatic system.
This trin. which was taken about two months ago,
was participated in bv about 20 gentlemen, including
such men as H. D. Critchfield. John T. Barlow, Tames
C. Rcber. Maxime Reber, W. C. Pritchctt, H. A.
Lanman and F. R. Davis of Columbus. Davton and
Cle\'eland. Messrs. Land and Tarie of Grand Rapids,
Mich., and Joseph B. Ware of Detroit. Mich. The
party was under the guidance of Joseph Harris,
general manager. A. E. Keith, general superintendent, and J. F. Crook, advertising manager, respectivelv. of the Automatic Electric Company.
-As a result of the trip, contracts were closed
for a 7.000-line exchange for the Citizens' Telcohone
Comoanv of Columbus, and a 6.000-line exchange
for the Dayton Home Telephone Company of Dayion, the ultimate capacity of each exchange being
The Columbus exchange is to
19.000 telephones.
take the place of a manually operated multiple system that was installed about two or three years ago.
The old wires, conduits and distribution system will
be used, but a new building will be erected espeIt is expected^
cially for the automatic switchboard.
that $50,000 a year will be saved with the new sys-

in

Missouri.

A

telephone deal of some magnitude has been
consummated in Missouri. It involves the telephone
systems of the towns of Joplin, Webb City, Carter-

STROW'GER AUTOMATIC TELEPHONE SYSTEM.

exchange installed for the German government in
Berlin.
This exchange, W'ith 400 stations, was constructed to demonstrate the practicability and secrecy
of the automatic system and its superiority to the
manual, and was operated under the auspices of the
Imperial German Postoffice from May 20, 1900, to
July 7, 1901. During this period official telephone
experts carefully watched the operation of the exchange, and ever>' test was applied to discover its
weak points. The seri-ice of the system was so satisfactory that at the end of the period above men-
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OF lo CONTACT BANKS AND TERMINAL.

The company which
above-mentioned exchanges is known
as the Mineral Belt Telephone
Company
This
company was sold to Theodore Gary of Macon,
Mo., as the head of a new company, the consideraOronogo and Carthage.

ville,

controls

tion,

the

is

it

said,

being $250,000.

The number

of tele-

phones controlled by the old company was
but c.xtonsi\f iniitr(i\''men(s

;ire

iiiidci-

wav.

2,200,
Iiichld-

Telephone News from the Northwest.
The Northwestern Telephone Exchange Company
building a long-distance line from Crookston,
Minn., to St. Vincent. Warren, Minn., is on the
route.
The local telephone company sought to make
arrangements for connection, but the Northwestern
would do so only on its own terms, which the local
company would not accept. Now the City Council
of Warren informs the Northwestern that unless it
will make connections with the local concern, it will
not be admitted to Warren. And the rumor is that
the company will build around Warren.
The stockholders of the Badger State Long-distance Telephone Company met at Janesville, Wis.,
and decided to allow the company to be sold under
mortgage foreclosure.
pool will be formed, however, to buy in the system.
The Marshfield (Wis.) telephone exchange may
install a central-energy system.
The Elbow Lake (Minn.) Telephone Company has
raised the capital stock of the company from $10,000
is

A

to $50,000.

The Vought-Berger Company of La Crosse, Wis.,
manufacturer of telephone instruments and supplies,
has secured a larger building for its plant.
The Cedar Valley Telephone Company of Cedar
Falls, Iowa, has issued a warning to farmers not to
purchase poles from a young man who represents
himself to be in the employment of that company.
His game is to sell the telephone poles to farmers
for fence posts or wood.
He is careful not to try
anyone with telephone connection. He represents
that the line is to be abandoned, and the poles are
a dead loss unless sold at some price.
O. H. Eaton, a farmer near Sioux City. Iowa,
"held up" a party of linemen of the Iowa Telephone
Company who were running a line across his land.
The company sought to buy a right-of-way, but
Eaton would not sell. So condemnation proceedings
were resorted to. Eaton was finally convinced that
the party was moving legally, and retreated with
his shotgun.

The Hawkeye Telephone Company of Des Moines
reports a very strong demand for rural telephone
service from farmers of Polk County.
The Jasper County Telephone Company has built
a copper-circuit toll line into Des Moines, and gives
connection with a large number of cities, including
Grinnell, Oskaloosa, Ottumwa, Marengo, Marshalltown, Iowa City, Cedar Rapids, Muscatitie, Keokuk
and Burlington.
Farmers are making a heavy demand upon the
Cedar Valley Telephone Company for rural connections, and are ordering connections faster than they
can be put in. One farmer was determined to be
supplied, and camped in the office until he was
OiTered $2 a day to serve as lineman, which convinced him of the scarcity of help.
TIip rlinrtpr of the Tnwa Telephone Comnany in

titiicj

the

German

pai.i

lELEFHu.NE
ing a multiple switchboard with an ultimate capacity
of 4,000 telephones, and these improvements will be

continued bv the Gary company.
The new company will issue $150,000 of 5% per
cent. lO-year bonds, and will attempt to confine the
sale of these bonds to people living in the district

which
will

it

serves.

The

capitalization of the

company

be $200,000, of which $75,000 will be preferred

stock.

The
at

Bell

Company has completed

its

new system

Richmond, Va., which is equipped with all modern
Over 3,400 lines are now installed and

<Jevices.

has a capacity of 3,800 additional
lines.
One thousand of the telephones will be
equipped with the nickel-in-the-slot attachment.
the switchboard

SV.Tlt.M

Dubuque

— bE-KLlN

E.\C!Irt.N'l

September, and it is underR.
stood that the company will seek a renewal.
will expire in

Indiana Telephone rtems.
Tax Board paid attention to
appeals from the valuations it made on telegraph
and telephone corhpanies early in the session. Members of the board said they had altered many valuations and were inclined to be lenient toward the
telephone companies. Telephone men before the
Last week the State

board

testified,

almost without exception,

that

the

low rates with which the public is furnished telephone service makes it impossible for the companies
at the present time to reap large profits from the
business.
However, on account of the increase in
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the number of companies now operating in tlie state,
of which rural lines form a good share, the total
assessment on telephones will be $600,000 higher
The hearing of appeals demonthis year than last.
strated that a great many companies, in order to
obtain franchises, had agreed to furnish telephones

Telegraph

Plight of Elisha Robinson.
[From

such a service is to relieve the telegraph lines and
afford better communication with the elevators of
the company, with which there is much detailed

Company

has
asked the United States court perpetually to enjoin
made
of
valuation
the tax board from certifying the
The board fixed the valuaits property this year.
tion of its property in this state at $2,242,722, while
the company says it should not have exceeded $1,The board reduced the valuation from $63
164.662.
to $57 a mile, but this reduction did not satisfy the
company, hence the suit.
City Attorney Funkhouser of Evansville still insists that the municipal telephone plant will be a
reality, and that it will be but a few months until
F.
the system is in operation.

The Sad

of 262 miles and return, about 534 miles of copper
wire have been used. The object in inauguratnig

business transacted.

at rates that are too low.

The Western Union

September

the Pekin

(III.)

Times]

Elisha Robinson of Barker's Corners. Peoria
County, has filed a suit against George Blandin of
the same locality, asking that he be given damages

sum of $2,000. A writer, in sjjeaking of the
says that for charging him with electricity until
he became a veritable human battery, to whom
knives, forks, razors, nails and all steel objects cling
with a strange pertinacity, rendering it dangerous
for him to enter a hardware store or blacksmith
shop, he wants George Blandin to pay him the sum
of $2,000. In addition to charging him with the
strange fluid until he became a walking magnet, the
complainant declares that his entire system was
wrecked by the charge, and that since that time he
has been physically incapacitated.
Service was served on Mr. Blandin a day or two
since.
The plaintiff declares that while a storm was
in progress recently at the village some of the telephone wires in that vicinity were blown down. He
was attempting to repair the damage when Blandin,
who has a telephone on the line, went into his house
and taking hold of the crank these are the old-style
telephones, which you have to wind up like a grindstone when you want to call anyone rung with
great vigor. This gave Robinson such a shock that
he was unable to release his grasp on the wire by
reason of the tremendous charge of the subtle fluid
then running riot through his system. He was wound
up like a Kansas grasshopper, and when the ringing
in the
suit,

—

—

stopped he was in a fearful state.
The first thing he noticed that led him to make
the discovery that he had been transformed into a
human magnet with great drawing power was when
he came to shave on the following Sunday. No
sooner had he applied the razor to his face than
the weapon immediately stuck fast, and he declared
that it took all his efforts, coupled with a great deal
of skill, to get the blade away from his features
without bringing a section of his face with it. Then
he began to notice that the nails in the fences drew
out when he came by, and for him to sit down at
the table was to immediately become the target for
a flying mass of cutlery.
This did not only put him
to discomfort but also delayed operations on the
part of the rest of the boarders.

There is a good deal more in his history, much
it quite as nonsensical as the foregoing.
At the
September term of court Blandin will have to make
answer to the wholesale charge of magnetizing Robinson in so cruel and heartless and agonizing a
manner.
of

TELEPHONE MEN.
Levi Sprague, formerly president of the Erie Telephone and Telegraph Company, died at his home in
Lowell, Mass., on August 28th, from heart disease.
Mr. Sprague was 92 years oli

Chicago daily newspapers give prominence to the
report that Mr. John I. Sabin may resign as president of the Chicago Telephone Company,
The
statement seems based on Mr. Sabin's declaration
before the Board of Review that he "is not, never
has been, and never intends to be a resident of
Chicago." Mr. Angus S, Hibbard, the general manager of the Chicago Telephone Company, has long
been a highly respected resident of the city.
Alfred Stromberg, president of the StrombergCarlson Telephone Manufacturing Company, Chicago, has just returned from a lo-week trip to his
old home near Stockholm, Sweden.
Mr. Stromberg
is much improved in health and enjoyed his wellearned vacation. While in Sweden Mr. Stromberg
several telephone-manufacturing establishvisited
ments, which he inspected with interest. Mr. Stromberg resumes his duties with renewed vigor and is

working on a number of new inventions which

will

prove interesting to the telephone industry.

Railroad Telephone Line

in

Canada.

The Canada

Atlantic Railway Company has about
private metallic-circuit telephone line

completed a
between Ottawa and Depot Harbor, on the Georgian
Bay. The system will be one of the most complete
and up-to-date private systems possessed by any
company. In its construction, covering a distance

GENERAL TELEPHONE NEWS.
The Cumberland Telephone Company

of

New

Or-

leans, La., is having considerable trouble through
the strike of its linemen, which has been going on

now

weeks, and which was mentioned
Western Electrician at the time of its incep-

for several

in the
tion.

The telephone company has applied to
mayor for the right to arm its men in order

the
that
at a

they may protect themselves. All attempts
settlement of the strike have failed, and the Cumberland people are bringing workmen from the outside to take the strikers' places.
The strikers have
severely beaten several of these men, and this is
the cause of the company's appeal to the mayor.

There has been recently published a combination
directory of the exchanges and toll stations of the

Henderson Telephone Company

and- Carolina and
Virginia Telephone Company of Henderson, N. C,
the Carolina Telephone and Telegraph Company of
Tarboro, N. C, and the Interstate Telephone and

Telegraph Company of Durham, N. C. The book
has over 200 pages is compiled and published by
Frederick C. Toepleman, general superintendent of
the Henderson Telephone Company, and is a most
excellent piece of work. A folding map is given
to show the toll lines and connections of the companies named. The lines represented on the map
show a total of over 2,000 miles. The longest extends
from Chase City, Va., to Beaufort, N. C. a distance

—

it

—

of

.300

miles.

W.

A. Hawkins of Mount Jackson. Va., who is
once a horticulturist, poultry farmer and telephone electrician, appears to be an enthusiast on
at

farmers' telephone lines. He issues a neatly printed
sheet entitled Farmers' Telephone Pick-ups,
this is his "song-word," or, in more familiar
phrase, the burden of -his song:
"Every farmer
build and keep in repair one-half mile telephone
line, and all in a county connect and mutually exlittle

and

change courtesies." Mr. Hawkins' advice-word is
"Keep it purely a farmers' systemfollows
owned, operated and controlled by farmers, having
no entangling alliances with any party or company
whose interest or intentions you may think do not
coincide with yours, for they may cause you to depart from the path you have mapped out."
The Pittsfield (Mass.) city government has granted
a franchise to the Berkshire County Telephone and
Telegraph Company, an Independent company. This
franchise allows the company to do business in
as

:

contains a proviso that renders it void
if the company sells, leases or otherwise disposes
of its rights to any other person or corporation
within five years from the date of the acceptance
of the franchise. For every 2,000 inhabitants of the
city the company must furnish one instrument free
for municipal use. and whatever other instruments
the city may require are to be furnished at 50 per
Pittsfield.

It

of the regular rates.
The granting of this
franchise prepares the way for a telephone war in
Pittsfield.
As the city government has passed an
ordinance ordering that wires be placed underground,
the Berkshire company will be compelled to build
conduits for its wires.
cent,

MANUFACTURERS AND DEALERS.
The Eureka Electric Company of Chicago has just
obtained a contract from the city of Chicago for
furnishing telephone apparatus for the fire-alarm
telephone service. This speaks well for the wellknown Eureka apparatus, as this is the first Independent apparatus to be used by the city of Chicago,
which had previously employed Bell apparatus exclusively.
Eureka apparatus was selected after a
competitive test with all the other leading makes
on the market.
The Claypool Hotel, Indianapolis, a very complete
hotel being constructed by the Indiana Hotel Company, will own and operate a complete telephone
exchange, with telephones in each room, parlors and
The telephone service will be under the direction of the hotel management, and will be entirely for the convenience of the guests.
The system will be connected with the public city exchange
offices.

and

state toll-line system, so that long-distance con-

may be made from any part of the house.
The equipment will be furnished by the International
Telephone Manufacturing Company of Chicago, and
will embody all the improvements in this line recently evolved by this company.
The system will
nection

be a full central-energy, lamp-signal, double-supervisory switchboard equipment, with strictly longdistance telephones. The switchboard, cabinet work
and the telephone woodwork will be of solid mahogany for the parlor floors, of white walnut for
and ladies' parlors, and will match the fittings
throughout the entire house. The International company is said to be .having a large call for its special
long-distance transmitter. It is reported that this
instrument is designed and constructed along the
mo.st scientific lincSj and is one of the loudest, most
distinct and durable transmitters ever produced.

The World's Submarine
"The Submarine and
World" is the title of

6,

1902

Cables.

Land Telegraphs of the
a monograph prepared by

the Treasury Bureau of Statistics, which will appear
in the forthcoming Monthly Summary of Commerce
and Finance. It presents some information regarding the submarine telegraphs of the world which is
especially interesting at this time in view of the
prospective construction of an ail-American cable
across the Pacific. It shows that the submarine
telegraphs of the world number 1,750. Their aggregate length is nearly 200,000 miles; their total cost
is estimated at $275,000,000, and the number of messages annually transmitted over them is more than
6,000,000.
Adding to the submarine lines the landtelegraph systems by which they are connected and
through which they bring interior points of the various continents into instantaneous communication,
the total length of telegraph lines of the world is
1,180,000 miles, the length of their single wires or
conductors 3,800,000 miles, and the total number of
messages annually sent over them about 400,000,000,
or an average of more than 1,000,000 each day.
Nearly a score of cables have been laid across the
Atlantic, of which no less than 13 now successfully
operate between the United States and Europe, while
three others span the comparatively short distance
between South America and the African and South
European coast lines. The Mediterranean is crossed
and recrossed in its entire length and breadth by
numerous cable lines, and the "Mediterranean of
America," the Gulf of Mexico and the Caribbean
Sea, is traversed in all directions by lines which
bring its islands and colonies into speaking relations
with each other and with South America, Central
America and the United States.
Every body of water lying between the inhabited
portions of the earth, with the single exception of
the Pacific Ocean, has been crossed and recrossed
by submarine-telegraph lines. Even that vast expanse of water has been invaded along its margin,
submarine wires stretching along its western border
from Siberia to Australia, while its eastern borders
are skirted with lines which stretch along the western coasts of the two Americas.
Several adventurous pioneers in Pacific telegraphy have ventured to
considerable distances and depths in that great ocean,
one cable line running from Australia to New
Zealand, a distance of over 1,000 miles, and another
extending from Australia to the French colony of
New Caledonia, 800 miles seaward.
cable which
is to connect Canada with Australia, across the Pacific, is now being laid at the joint expense of the
United Kingdom and the British colonies affected,

A

and has already been completed from Vancouver,
British Columbia, to Fanning Island, just south of
the Hawaiian Islands, and it is expected that the
entire line will be completed by the end of the present year.
The chief obstacle in the past to the construction
of a transpacific cable was found in the fact that
mid-ocean resting places could not be satisfactorily
obtained or arranged for, no single government controlling a suflScient number of suitable landing places
to make this seem practicable, in view of the belief
that the distance through which messages could be
sent and cables controlled was limited. With landing places at Hawaii, Wake Island, Guam, and the
Philippines, however, no section of a cable stretching
from the United States to Asia and touching at
these points would have a length equal to that now
in daily operation between France and the United
States.
The length of the French cable from Brest,
France, to Cape Cod, Mass., is 3,250 miles, while
the greatest distance from land to land on the proposed Pacific route would be that from San Francisco to Hawaii, 2,089 miles; that from Hawaii to
Wake Island being 2,040 miles, from Wake Island
to Guam, 1,290 miles, from Guam to Manila 1,520
miles, and from Manila to the Asiatic coast 630
miles.
While the depth of the Pacific is somewhat
greater than that at which any cable has been laid,
the difiference between its depth and the greatest
depth reached by cables in the Atlantic would be
very .slight, the cable recently laid from Haiti to
the Windward Islands bring in iS.oco feet of water
The recent survey for a cable between the Pacific
coast and Manila justifies the belief that a route
can be selected in which the depth will not exceed
20,000 feet, and may not exceed 18,000 feel.
The
recent survey made by the Bureau of Equipment,
Navy Department, under the direction of Rear-Admiral R. B. Bradford, disclosed the greatest ocean
depths heretofore known lying between Midway Island and Guam, and being 31,614 feet, or but 66
feet short of six miles depth of water.
This depression, however, which has been named the "Nero
deep," in honor of the vessel from which the sounding was made, can be avoided by a detour, and it
it is believed that the necessary depth will not exceed 20,000 feet, and may not be more than iS,ooo
feet.

The members of the street-car men's union of the
North and West Sides of Chicago have unanimously
decided to submit to arbitration their differences
with the Union and Consolidated Traction companies.
Clarence Darrow was named as arbitrator
for the union.
The grievances of the South Side
men are already in the hands of an arbitration
board, so the strike that was threatened on all the
surface traction lines in Chicago seems to be averted
for the present
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Electrotechnical Industry
By Thomas

in

Russia.'

Heenan.

E.

Until recent times, the electric industry has made
extremely slow progress in Russia. Unfavorable
circumstances have combined to impede the industry and prevent it from reaching the level found
in

other

of

this

countries.
One of the principal causes
lack of development was the absence of

schools in which to educate electricians. Foreign
engineers and specialists prefer to have recourse to
materials and apparatus made abroad, of which
they know the x^alue. rather than to trj' to build
factories and works in Russia for the production
of the articles required by them. Of late, however, the government, private companies, and individuals have opened special schools for electricians,
and. in addition, the special art and artisan schools
have introduced an electrotechnical course. The influence of these special schools and courses has
not been slow to make itself felt, and of recent
years electric industry has made immense progress.
Many towns and cities are lighted by electricity,
and electric tramways are numerous. Nearly all
of the large factories and industrial establishments
have adopted electric lighting and have applied
of
motive power.
electricity to the distribution
Electric energ>' has ah'o been utilized in mining
the south of Russia.
enterprises, particularly in
The use of electricity in soldering, in the extraction

and refining of metals, as well as in certain electrochemical works, and in the production of carbons and hypochlorites, is now well developed in
Russia.

the increased and
for apparatus has

With
demand
dynamo

varied applications,

the

grown enormously, and

lamps,
motors, transformers,
machines,
conductors, armatures, etc., find a large sale. In
response to this demand, workshops and factories

have been established which produce more particThere
ularly the accessory supplies and conductors.
are but two factories in Russia which produce electric machines and lamps, and in consequence most
of these articles are imported. Germany and Switzerland

furnish

the largest
follow
then

number

:

next

comes

England, and
France and Belgium.

the
United States,
Statistics on the subject are
not obtainable at the present time. It is possible,
however, to estimate approximately the situation
of certain branches of electrotechnical industry in
Russia, and this estimate is undoubtedly below the
actual condition.

Electric Lights.

A

more than 50 towns which employ the electric light,
and many other places are erecting the necessary
apparatus. The rapidity with which the use of
Petersburg will serve
as an example of the popularity of this manner of
has spread at

the

St.

The

first central station was installed in
1881.
The power of that station was
250 kilowatts. Until 1885. there were only
stations opened, and the power increased

lighting.
cit}'

about

in

a few
very slowly.

After

that

year

the

power

of

the

and their number grew rapidly, and in 1898
there were 169 stations, having together 29,000 kilowatts of power. In 1898 and 1899. three additional
central stations were constructed at St. Petersburg.
and at the present time the power of all the central
stations

stations,

taken

together

Cexclusive

of the

private

stations), reaches 15.000 kilowatts. Work near completion will raise the power at these stations to
The number of private stations
.10,000 kilowatts.
is about 7CX). and these have a total power of more
than 39.000 kilowatts.

Petersburg

St.

is

lighted by

means of arc lamps

on the principal streets and by incandescent lamps
on ways of less importance. In addition to the arc
lamps on the streets, there are about ,300 lamps fed
from private stations. Electric motors, having a
power of about 4,500 kilowatts, have been installed.
In many of the private stations storage batteries
have been put up. and their capacity exceeds 50,000
ampere-hours. The number of dynamo machines
erected at these stations is over 500. As a rule, the

continuous. Steam engines are principally
employed, but gas and petroleum engines are also

current
in

of the large stations work with alternating
currents, and one of them uses three-phase current.
The greater part of the distribution network is
underground, and consists of armored cables.
.\crial conductors are not in use, except at a few
stations.
The aggregate length of the network is
over 625 miles. The voltage of the current of this
is

from 2,000 to 3,000

Moscow and

volts.

other towns, both large and
small (particularly those situated in the industrial
electricity
has made no less
region), the use of
rapid progress than in St. Petersburg. In the beginning the stations constructed were almost all for
continuous current, but in the later ones the preference was for the single-phase and three-phase
alternating current. The network is sometimes underground and sometimes overhead.
in

Mr. Heeoao is
I. From advance sheets of coDBnIar reports.
codsdI at Odessa, Russia, and bis communicalion is dated July
12.

igo2.

largely

prises.

Power Transmission.
The use
power

of electricity for the distribution of mois spreading, and to-day all of the machine works of Russia have adopted this method.
Enormous central stations have been erected at
places where such factories exist
for instance, at
the Kolomna machine shops,, at the works of the
Sormovo Association, at the Putilov works, and
many others. All of the larger elevators on the
Vladikavkas railway and on the Moscow-Kazan
railway are supplied with electric motors. Up to
the present, electricity has scarcely been used at all
for the transmission of energy for great distances.
Projects, however, are under way to utilize the
waterfalls of Marva and Imatra.
The Russian government has granted a concession to a company to
supply power to St. Petersburg from the Volhov
Rapids. The estimated cost of the enterprise is
tive

:

about $14,000,000. It is said that the power to be
transmitted will equal 150,000 kilowatts, and the
maximum transmission distance is 188 miles. The
company has undertaken to provide the public lighting of St. Petersburg gratuitously, and hopes to
furnish current to individuals at about half the
hitherto charged in similar enterprises. The
engineer of the scheme is a Russian, named M.
Dobrotvorsky. It is also intended to use the colossal force of the Dnieper Cataracts for the transmission of energy.

Electrochemical Industry.

The progress

of the electrochemical industry and
of electrometallurgy is interwoven with the utilizaFor intion of hydraulic force as motive power.
stance, there are even now several establishments
which obtain copper and refined metal by the electrolytic process.
Such establishments exist in the
Ural and the Caucasus, and have an output that is
important. Thus, the works of Siemens Brothers,
at Kedabeg, in the Caucasus, annually produce some
500 tons of copper. Many less important works in
Petersburg, Moscow, Nizhni, Novgorod, etc.,
St.
utilize steam power for the refining of copper and
impure copper waste by the electrolytic process.
Soriie of these works obtain as by-products of the
electrolytic process other metals, such as lead, antimony, etc. There are as yet very few special
electrochemical works in Russia
one factory near
produces carbide of calcium,
the Imatra Rapids
and other works for a similar purpose also exist.
A large electrochemical factory has been erected in
the government of Kharkof, for the production of
caustic soda. Electric soldering is in use in metallurgical and mechanical works, and also in the railway shops; this is accomplished with the aid of the
Volta arc, a Russian invention. It is said to be
superior to the ordinary process of welding by fire,
and is in use in 70 important machine works in
;

western Europe.

Electric Appliances and Machines.
be seen that the application of electricity
has progressed in Russia, and that electrotechnical
appliances will have a great future in this country.
Russian factories cannot supply the demand, and
the deficiency is made up hy foreign firms which
have their representatives here. It is true that Russian manufacturers produce many cables and insulated conductors. At St. Petersburg and Moscow
there are a number of factories in this line, and
their output compares favorably with the foreign
The most important of these establisharticles.
ments is the Siemens and the Riljcn, both of which
produce cables of the most complicated character.
Nevertheless, cables in large quantities are imported
from abroad, the home manufacturers not beintr
Accumulators are also
able to supply the market.
manufactured in various towns in Russia. There
are a number of establishments in St. Petersburg
which produce accumulators of original design, or
after the best-known foreign models, such as the
Julien, the Tudor, and others
and the importation
is small.
Such appliances as circuit-breakers, comIt

.\l!

In

also

motor cars will be in use. and 300 without motors.
Other cities also contemplate the employment of
electricity on a large scale, and plans are under
consideration for its use on the great steam railroads
of Russia. These projects include the construction
of an electric railroad to connect neighboring towns
on the western frontier of Russia, and the establishment of a road to cross the Caucasus Mountains, between the town of Suhkuni' and one of the
stations of the Vladikavkas railway.
For this latter
road it is proposed to utilize the hydraulic force
of the mountain streams. Electric traction is already in use on the railroads serving large factories, in the mining industry, and in other enter-

is

use.

network

coming

into use for
tramways. The first electric railway built In Russia was the one at Kief, which dates from 1893.
In 1898 45 cities had constructed such lines, their
length exceeded 312 miles, and nearly 10,000 kilowatts was in use for the motors. The number of
motor cars was about 300, and there were many
cars without motors.
Most of the tramways are
worked by continuous current.
The total length
of wire for the electric tramways in St. Petersburg
is estimated at 1,875 miles.
Aerial conductors and
underground conductors will be used, and, on the
principal streets, accumulator traction.
Nearly 400
is

price

few years only have passed since such cities
as St. Petersburg and Moscow began to have their
streets lighted by electricity.
At present, there are

electricity

Electric Traction.
Electricity

will

;
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mutators, rheostats, and carriages, as well as armafor lamps, are also manufactured in Russia,
not nearly enough to
supply the
demand.
Measuring and counting instruments are scarcely
manufactured at all in this country, although the
demand for them is enormous, especially of late,
since central stations have been constructed in a
number of towns. These instruments are imported

tures

but

from France and Germany. The manufacture of
porcelam msulators and of porcelain appurtenances
m general is so largely developed in Russia as to
satisfy the home demand completely, and no insulators are imported.
Incandescent lamps are not
manufactured m Russia at present an establishment
formerly existed for the manufacture of these lamps,
;

but foreign competition
attempt was abandoned.

was so strong that the
The lamps are at present
imported from Germany, France. England, Austria
and Sweden. Arc lamps are produced in this counbut only in limited quantities, and the greater

try,

number of those used are imported from Germany.

Carbons for the arc lamps are also manufactured
111
Russia, though most of them come from abroad.
As regards electric machines, such as dynamos,
motors and transformers, thev are manufactured by
only one firm— Siemens & Halske, at St. Petersburg.
This house makes annually dynamo machines
and motors, of which the aggregate strength is
about 6,000 kilowatts. It is also the only firm in
Russia which produces appliances required in electric

traction.

One branch

of the electrotechnical industry is
home manufacturers, and that
the signaling and telegraphic apparatus in use on
the railways, to indicate whether the road is open
or closed. As regards telegraphic .-uppliances proper,
some are manufactured in Russia and some come
from abroad, chiefly from Sweden and Germany.
fully supplied by the
IS

How

TO

Extend United States Trade.
the demand for electro-

will thus be seen that

It

and machines in Russia is relatively but little satisfied by the home manufacturers,
and the progress in the application of electricity for
technical apparatus

transportation,

manufacturing and domestic econenormously increase the market for foreign appliances. American manufacturers
should have their share of this trade, and there
is
but one way to secure it that is, to establish
branch houses in this country and place the same
in the hands of competent men.
The Germans hold
the field in supplying this country with electric appliances, because they are ever present and always

omy,

will uiidoubtedly

—

patient
they study their customers, ascertain their
financial conditions, give long credit with reasonable
interest, and employ men who are either German;

speaking Russians or Germans born in Russia, who,
of course, speak both Russian and German.
It will require more than a casual visit to Russia
on the part of our business men, if we are to win
our proper share of the future business to be done
in

appliances.
It is not too much to say
in no other branch of trade is there likely
be such material progress in Russia.

electrical

that
to

Edison Automobile to Be Tested.
T'lcinas A. Edison is reported to be building a
special vehicle which will be fitted with his new
storage battery, and which he will enter in the 500mile du,-ability run, to be held in October, under
the auspices of the Automobile Club of America.

The proposed journey

be from New York
This will be the first
battery has been tested in public.
The new battery will give a longer mileage than anything now on the market, it is asserted, but it will
not. as has been stated, cost much less than the presto Boston
time that the
city

will

and return.

ent storage battery.

The New York Mail and Express gives the following as from an interview with Mr. Edison
"A
storage battery, to deserve the name, should be a
perfectly reversible instrument receiving and giving
out power like a motor-dynamo without any de:

terioration of the mechanism of conversion."
Mr.
Edison has been working on the problem of a true

storage battery for a number of years. For his
present invention, he claims that he can, with a
battery weighing a little less than the ordinary lead
battery, run 85 miles without a stop.
The proposed run will be made under rules liberal to the electric machine allowing of stops for
the changing of batteries, etc.
The machine which
Mr. Edison will enter in the contest will be of runabout order and will be equipped, as has been said,
with the very latest of his experimental batteries.
The run will be started on October 8th and the proli.oters expect about 125 participants.
All classes
of machines are eligible, and provision in the rules
has been made for gasoline, steam and electric vehicles.
Each automobile will have an official observer, who will make a detailed report of the trip
His report will include the number of
to the club.
stops and their duration, repairs made and any
other items of interest that should affect the contestThe time
ant's percentage in the final reckoning.
schedule allows six days for the trip, and speeding
faster than 15 miles an hour will be cause for disqualificEtion,
This is the longest duration trip ever
promoted by a club in America.

The Avery Manufacturing Company,

Peoria,

contemplates installing a complete electric plant
its

factory.

III.,

in
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Stringent Wiring Regulations in New
Britain, Conn., Modified.
The New York, New Haven and Hartford Railbranch running into New
Britain, Conn., has been causing the company con-

road

Company's

growing out of the stringing of
high-tension wires through that town. Stringent
requirements were asked of the company as to the
manner of stringing these wires, and for a time the
railroad people were forced to cut down their power
by reducing the voltage on the line. This, of
course, reduced the speed of the cars, and the
company was unable to run on anything like
schedule time. An agreement has now been reache'd
which allows the company to resume the use of the
high-voltage circuits.
The trouble seems to have been brought about
by a misunderstanding. N. H. Heft, chief of the
electrical department of the road, in a letter to the
New Britain council, explained the company's position in the matter to the effect that under^ the interpretation put on the company's specifications for
its wire stringing by the New Britain council, it
would have been unable to operate the road sucThe requirement of the New Britain councessfully.
cil was something to the effect that all high-tension
wires of the company must be placed not less than
a given distance above the tallest building along

argument this interpretawas nullified. The company had strung its wires through the town in the
usual manner, and was using them when the town
council brought up the question of the comnany's
not having fulfilled the building requirements and
tion

line.

After

of the

some

specifications

forced a cut in the voltage. The system used is
a third-rail one with high-voltage supply utilized
bv transformer stations along the line.

Electric Stocks Said to

Be a Good Pur-

chase.
These are the views of the Daily Financial News
New York: "The activity iii stocks of the electric companies is the forerunner not only of greater
The demand for
activity, but of phenomenal rises.
electrical supplies in the United State is enormous
demand is inthe
export
while
and very profitable,
creasing greatly. In every state of the Union trolley
roads are being built, and the demand for electrical
equipments is such that the companies engaged in the
manufacture of electrical equipments are behind in
of

The great rises in the stocks of the
their orders.
Signal,
Hall
Westinghouse,
Electric,
General
Crocker-Wheeler and other companies, have made
fortunes for those who purchased those securities
six months ago. The combinations which have been
so successfully carried through by railroad companies are now in operation by the managers of elecThere is no better field for comtric companies.

The
binations than that of the electric companies.
purchase of the Sprague Company by the General
Kieclric Company is only the first step in the direction of amalgamating the electrical equipment and
lighting companies which own valuable patents and
When it is conare doing a successful business.
sidered that the owners of the railroads control a
gigantic business in railroad electric equipments and
supplies it is only necessary for them to combine
these interests and, with the orders they control, pay
After making careful ina handsome dividend.
quiries we do not hesitate to say that the stocks to
buy for big advances are the stocks of the electrical
Buy them and
equipment and supply companies.
hold them quietly for a time and enormous profits
will

be realized."

Yerkes on London "Tubes."
Yerkes arrived in New York from
England on August 17th. Mr. Yerkes spoke quite
underground-railway plans and
London
freely of his
denied emphatically the rumor of a possible union
between the Morgan interests and his own, saying
that such a combination had never been considered
and would not be. In speaking of what comprised
his company's system and of the parliamentary
grants that had been obtained for it, Mr. Yerkes
Charles T.

"We

have four different franchises passed
These four, with that of the Metropolitan District railway, which is run by steam,
comprise our system. The underground roads of
London carry about 200,000,000 persons annually,
and the completion of our system will increase the
said:

by Parliament.

We will operate
traffic from 50 to 100 per cent.
about 1,000 cars, and the motive power will be furnished by the third rail. In 18 months we expect
Last year we did not
to have our lines running.
get far advanced, but a new company with a capital
of $25,000,000 has absorbed the old company, which
was capitalized at $1,000,000. When completed our
lines will go in an oval under the heart of the city
of London, and different lines will connect with
This makes through lines from the mouth
this oval.
of the Thames at the sea with the town of Richmond, 60 miles away. When finished there will be
66 miles of double track to connect with other lines
40 miles in length, all electrically equipped, and
the majority of the distance being run through
subways practically the same as the one now under
construction in New York."

Economy

Central-station

of

By M.
It is a

B.

R.

matter of considerable interest to

ufacturers,

and particularly to those located

in

the

i\'iagara Falls power district, or in other similar
power districts, to determine with what relative
economy this hydro-electric power may be employed
and to what extent in connection with it their own
power should be used.
In the first place, considering both economy and

convenience, it is now generally admitted that in
large plants having numerous buildings electrical
drive is essential. The superior economy of the
central-station or Niagara power, aside from its
cheapness, is particularly evident in fluctuating and
peak loads. Such loads are found in most shoos
where large machines are continually being thrown
on and off. With the private plant, where it is
necessary that it should be designed to meet the
higher requirements of power, the efficiencies of
the boilers, engines and dynamos at the average
and low loads are much under the normal efficiencies
In using central-station
at their rated capacities.
powers no such decrease in economy occurs.
There are, however, other conditions which, within
certain limits, effect a greater ultimate economy in
the use of the private power plant. In all large
factories it is necessary to have considerable boiler
power for heating purposes alone, while most of
them require throughout the year some steam for
The efficiency of
their various processes or tests.

number of

avera.ge

this

plant

electric

is

developed in

The production

were used simply for

Charles Kirchhoff
United States," for

return-tubular

Erie

City

boilers,

sup-

Furnishing power to the
and supplementing the Niagara power, are

two lOO-kilowatt, direct-current. General Electric
generators, each direct-connected to a I2 and 20
by 14-inch horizontal tandem-compound Buffalo enrunning non-condensing. A 30-horsepower air
compressor belted to a single vertical engine, drives
the pneumatic hoists and small pneumatic tools
throughout the shops. A 40-horsepower dynamo,
used in lighting the offices, completes the equipment.
The offices and shops are heated by the hot-blast
system. By means of steam-driven fans the air
is drawn through the steam coils of the heater and
distributed through galvanized-iron pipes or ducts to
gine,

all

parts of the various buildings.

By

this arrange-

ment a uniform temperature of 60 degrees, in the
shops and 70 degrees in the offices is maintained
with great economy. The heaters, except in extremely cold weather, require only the exhaust steam

We

their own engines.
see,
therefore, that the cost of running both power plant
and heating plant together is practically no greater
than running either one alone, since the engine is
capable of converting only about 10 per cent, .of
the calorific value of the steam into work.
Besides providing for the above uses, considerable
boiler power is required at times for the tests.
These comprise running and power tests of engines,
tests of the various types of belted exhaust fans and
blowers, and of electric and fan units directly connected to high-speed engines. The
demand for
power in these tests is very irregular. While on
occasions it may reach as high as 300 horsepower,
the usual peaks are about 150 horsepower, and the

from the power plant and

average load about 80 horsepower.
The average load on the boilers is about 300 boiler
horsepower, with peaks of about 450 boiler horsepower, or loads from 120 per cent, to nearly 200
per cent, of the rated boiler horsepower. Of particular interest in this connection is the great increase
in capacity and ultimate economy in operation of
the boiler effected by the use of high intensities of
draft.
The induced-draft plant consists of a special
full-housing,
90-inch
bottom-horizontal-discharge
exhaust fan, exhausting from the smoke breeching
and discharging into a short stack. It has an overhung blast wheel, driven by a 4% by five-inch
direct-connected single vertical engine capable of
running the fan at speeds varying from 300 to 600
revolutions per minute and producing corresponding drafts of from one-half to 2% inches of water
with the flue gas at a temperature of approximately
Foster regulator automatically
500 degrees F.
governs the speed of the engine to produce the
proper draft to maintain a constant steam pressure

A

in the boilers.
By this arrangement demands for
steam are readily met to double the rated capacities
of the boiler without noticeable decrease in pressure

we

of copper in 1901

is

reported by

in "Mineral Resources of the
igoi, now in press, by the United

Survey. The total production of
domestic copper in the United States in that year
was 268,782 long tons, as against 270,588 long tons
in 1900.
The total imports of copper in the United
States in 1901 from all sources and in all forms
amounted to 124,938,323 pounds, as compared with
103.895,026 pounds in igoo, with 93,172,101 pounds
in 1899, and with 50,268,499 pounds in 1898.
The
total value of the exports of copper from the United
States in 1901 was $36,071,448, as compared with
$58,875,439 in 1900, with $43,485,654 in 1899 and
with $35,545,251 in 1898. Germany is by fa'r the
States Geological

plied with induced draft.

shops,

which,

Production of Copper.

employed exis
power alone was used

The plant now
testing and for heating the plant.
installed is of sufficient size to enable the company
to utilize at all times the full steaming capacity
of its boilers. The power thus developed is used
connection with that received from the Falls.
in
The boiler plant consists of a battery of two 125horsepower

bill,

is

oped by utilizing at all times the full capacity of
the boiler plant will cost less than central-station
power. Each additional electric horsepower within
the capacity of the boiler will require but from 2V2
to 3% additional pounds of coal per hour.
The additional cost of such power will therefore be only
about $0.0044 per horsepower-hour for coal, or only
about $0.0053, including cost of maintenance and
interest on cost of engines, dynamos, power house,
etc.
When generated in connection with the heating
plant, the cost of the additional power will be that
of maintenance, etc., or $0.0008 to $0.0010 per horsepower-hour, plus $0.0005 for fuel. From these considerations, it is evident that private power is the
cheaper when generated in connection with the
heating plant, also that economy is to be obtained
by generating sufficient power to utilize at all times
the full boiler capacity.

drive

Formerly Niagara
clusively.
on the drive, and the boilers

of increasing the per-

greatly reduced by resorting to higher rates
of driving at the peaks and employing fewer boilers.
In the instance of such a manufacturing establishment as the above, it is seen that the power develsee,

connection with the heating plant.
As an illustration of the economy to be obtained
by the above methods of operation, I may mention
the power equipment of one of the large engineering
and manufacturing concerns in the city of Buffalo
the Buffalo Forge Company. In the six shops comprising

instead

to a considerable portion of the coal

effi-

Such a use

boilers,

formance by increased rate of combustion, twice as
coal would be required in keeping up steam
throughout the 24 hours a day. This, in plants
havmg irregular loads for 10 hours a day, amounts

much

the.lxjilers when used for such irregular duty is
very low. By using them for generating power as
well, they can be run at their full capacity by

t/verloading at the peaks, and thtir
ciency will thus be greatly increased.
especially economical when power is

1902

naturally suppose.
With a ratio of heating surface
to grate surface of 45 to i, which is usual in
boilers made at the present time, the loss of heat
in the flue gas at double the rated performance is
only about four per cent, more of the total heat
of the coal than at the rated capacity, while the
radiation loss remains practically constant for all
rates of driving and is therefore reduced from about
12 per cent, to nearly six per cent, of the total heat
of the coal. This shows the total efficiency of the
boiler to be about the same.
If the maximum capacity of the plant were increased by doubling the

man-

all

6,

and with no other attention than to proper firing
and water supply. Nor does this high rate of driving lower the efficiency of the boiler, as one might

Supply and Private Power.

electric

siderable trouble,

the

Relative

September

.

largest customer for copper.

The estimated consumption of copper in the United
States in 1901 was 382,761,014 pounds, as against
356,891,121 pounds in 1900.
The stock of copper on
hand in the United States on January i, 1902, was
estimated as being at least 300,000,000 pounds, equivalent to six months' production.
The world's production of copper in 1901 was 511,803 long tons, as
against 487,206 tons in 1900, 463,693 tons in 1899, and
429,379 tons in 1898.
By far the most important of the new mines which
have entered the world's market in recent years is
that of the Greene Consolidated Copper Company,
whose properties are located at Cananea, Sonora,
Mexico. There is every reason to believe that, before the close of the current year, the production
of this company will reach 4,500,000 to 5,000,000
pounds of fine copper per month. Such a rapid
development has never before been witnessed in the
copper-mining industry.

More Telegraph and Telephone Combination Talk.
The Boston News Bureau has

the following on
a merger of leading telephone
and telegraph interests in the United States: "We
understand the buying of American Telephone and
the

possibility

Telegraph

of

Boston market is by large New
and that behind it are plans not only
for the union of the Western Union and Ir'ostal
Telegraph companies, but for all the telephone and
telegraph interests of the United States. Volumes
of figures were long ago prepared, showing the
saving of such union, but there was more brains
than money in the combination then proposed, and
the Philadelphia people who had charge of it broke

York

the

in

interests

up financially. Now the matter is being taken up
an embryo way by the people who have the

in

financial ability to carry
than financial ones are

it out, if no obstacles other
met with. This is the real
cause of the recent sharp advance in Western Union
and American Telephone and Telegraph shares. A
gentleman who is closely associated with the Postal
Telegraph Company says: 'In spite of denials, it

is

nevertheless a fact that plans are

now

being for-

mulated for a consolidation of the Postal Telegraph,
the Western Union and the American Telephone
and Telegraph companies.'

The
N. C,

\V.
is

Whittem Textile Company
in

need of an

of Asheville

electric-light equipment.
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Electrical Operation for

Lines

in

is

that lies to the north o£ the Tyne between Newcastle and the sea.
The total length of line to be
equipped in the first instance is some 37 miles, mostly
double track, and although the actual details have
not yet been decided upon, it is stated that the directors are inviting tenders for a third-rail system.
As far as the passenger traffic is concerned, it will be
worked on the multiple-unit system. It is proposed
tiiat a normal train should consist of two motor
coaches and one trailer coach, the carriages being
Witli this arrangeprobably of the vestibule type.
ment the length of trains can, of course, be increased
Electric
should the traffic requirements need it.
locomotives may, possibly, be provided for freight
traffic.
It is intended to take current from the Newcastleupon-Tyne Electric Supply Company, which at pres-

said to be supplying current at a lower rate
The
than any other company in the kingdom.
scheme, if fully carried out, will probably in\'olve
an expenditure of some £200,000 by the railroad company, and of a much larger sum by the supply com-

The results to be expected from this conversion to
electrical operation are in the direction of retaining
and probably increasing the present traffic, rather
than in greater economy of working, though it is
believed that the expenditure will be somewhat redticed.

The scheduled speed

it

is

proposed to raise

to 22 miles an hour, including stops.

Manufacture of Incandesent-lamp Filaments from Paper.
very fine paper

is

used for making the

fila-

ments of incandescent lamps by the Premier ElecThe
tric Lamp Company of Liverpool, England.
paper is obtained from Sweden, in the form of
scrap, and is, apparently, valueless, owing to the
smallness and irregular shape of the pieces. The
process consists of reducing the paper to pulp
When this
in a chemical solution.
process is completed, the pulp is placed in a glass
vessel with an e.vhaust pump attached and the air and
gases are extracted, after which the pump is reversed and the pulp is forced through a very fine
hole in the bottom of the vessel, and emerges as a
thread of clear gelatine. This thread is passed
around a drum on which it dries, reducing it to
about half its original thickness. It is then ready
for conversion into filaments, and is said to have
a strength out of all proportion to what might be
expected. These threads are then carbonized and
made up into bundles of 25 of uniform lengths.
Each bundle is then fixed on a carbon frame in
such a way that no thread overlaps another. The
frames are of all sizes and shapes, varying according to the size and shape of the filament required.
The threads are then wound around, and the ends
secured by an adhesive solution. They are then
packed in plumbago crucibles and carbonized at a
temperature of about 100° C. When taken out of
the crucibles they are easily detached from the
frames, the adhesive solution and some string ad"tstments
having completely disappeared. They
have now a brilliant polish, which is afterward reduced by a process designed to secure evenness of
resistance.
The filament is now ready for fixing
into the base of the lamp, which
is
treated
in
a vessel containing hydro-carbon gas.
This apparatus is automatically operated, so that the lamp
glows just long enough to take up the required quantity of carbon from the gas to offer the proper
resistance to the electric current.
first

by immersion

Notes.

York, August 30. ^Judge Lacombe, in the
Circuit Court, has vacated the stays granted Arabella Huntington and Charles T. Barney in actions
brought by them to enjoin the Rapid Transit Commission from continuing with the construction of
the tunnel in Park Avenue, near their residences at
the corner of
Thirty-eighth Street. Judge Laconibc granted the above stays on August 27th, and
they were returnable on September 2d. In vacating
the stays the judge held that the complainants had
failed to satisfy the court that they would be able
upon the trial to show that the state had deprived
or in any way threatened to deprive them of their
rights
abutting property
as
owners. The complainants

stated in their claim that the tunnel,
reaching their location, would pass within
seven feet of their building line instead of 30 feet
as was indicated, they claimed, by the plans.
Upon
examination, by engineers, the tunnel was found
to be under construction exactly according to speci-

upon

and plans.
the special stockholders' meeting of the Inter-

C. R. Boehm of Charlottenburg, Germany, has invented a new type of composite arc electrode which
is claimed to obviate such disadvantages as unsteadiness of the arc, formation or slag and production
of smoke and injurious vapors. Finely divided
fluorides, such as fluorides of sodium, calcium and
magnesium, are intimately iriixed. To one part of
this mixture one part of pulverized carbon is added,
and a paste formed by the addition of tar or other
binding substance. In the case of cored carbons,
the core is formed of a mixture of fluorides and
to which is added a silicate.
The magnesium fluoride is not reduced in the voltaic arc

carbon,

of the carbon, but

is

dissociated

;

the metallic

mag-

nesium thus produced being of an extraordinary
reducing power, liberates the metals from their metallic salts so that the produced spectrum is a pure
metal snectrum, whereas other arcs produced by
the addition of magnesium
the salts or
oxides employed, which are only partially reduced
to metals.
When the calcium fluoride is present an
intensely yellow light is produced, which, however,
becomes of a flesh color when magnesium fluoride is
present mixed with the other metallic salts in the
proportion of equal or equivalent molecular weights.
metallic
fluoride

salts

without

show an impure spectrum of

power of electrical energy.
Frank W. Bevan, chairman of the board of directors of the Anglo-American Telegraph Company,
London, who is at present visiting the chief commercial centers of Canada, says that the cable business is better now than it has been for years. He
does not think there is any reason to fear competition from the Marconi telegraph system.
Mr. Bevan
did not think that the Marconi system had been
sufficiently perfected to be capable of accurately
transmitting brokers' intricate quotations.
W.
'

Information from Indiana.

fications

At

borough Rapid Transit Company, mentioned
letter, it

last

in

my

has been voted to increase the capital

stock of the company from $25,000,000 to $35,000,000,
the purpose being to raise funds to defray the expense of building the projected tunnel from Manhattan to Brooklyn, connecting with the Manhattan
underground system.
On August 22d, schedules were filed in bankruptcy by the United Incandescent Light Company
of S12 Greenwich Street.
Argument was made before Justice Hall, in the
Supreme Court, last week, in injunction proceedings to stop the payment of salaries of police telegraph operators on the rank of sergeants of police.
The salary of a police sergeant is $2,000, and it is
hoped to cut this to $1,400, which is the salary of
patrolmen. The proceedings tend to set aside as
unconstitutional the legislative act raising police
telegraph operators to the rank and pay of sergeants.

Two new New York

electrical
concerns have
incorporated since my last communication.
One is the firm of R. A. Schoenberg & Co., with
authorized capital of $100,000, to manufacture electric and telephone supplies.
R. A. Schoenberg and
Samuel Wheeler are interested. The other is E. bT
Latham & Co., with a capital of $100,000, to manufacture machinery and electrical supplies. A. L.
Strassburger and J. H. Pattan are among the incorporators.
O.

been

Canadian Intelligence.
Toronto, Ont., August 29.— Mr. F. H. Clergue has
signed contracts awarding the construction work of
the St. Marys Traction Company to the Falk Company of Milwaukee. The work includes the roadbed, tracklaying, and the electrical equipment of
the complete street-railway systein at Sault Ste.
Marie.
1 he contracts
for the plant of cars and

motors

will be let
citizens of

soon.

John,

N.

Indianapolis, Septeinber i.— The State Tax Board
has adjourned, after having added between $7,000,000
and $8,000,000 to the tax duplicate. The board did
not deal with real estate, but largely with public
utilities.
The increase is largely due to the increased number of interurban electric-railway systems. The board refused to alter the valuations of
the interurban companies, and this action may result
in higher fares.
The board, while disposed to be
lenient, thought that the growing interurban traffic
would not justify a reduction of the assessments

made

at

Company

made at the state line. The other company is the
Wayne, Logansport and Lafayette Traction
Company, with authorized capital of $1,000,000. This
project has been under consideration for some tiine
by the Union Traction Company syndicate. The
directors are C. F. McCulloch, A. L. Drum, N. C.
Sampson, C. A. Baldwin, H. E. Guthrie and H. C.
Stillwell, and all except the two last are now officially connected with the Union Traction Company.
The company will build from Fort Wayne to Logansport, Delphi and Lafayette. The line will naralbe

Fort

lel the lines now being operated between Fort Wayne
and Huntington, and between Peru and Wabash.
It will connect at Logansport with the Indianapolis
Northern, now building between Indianapolis and
Logansport. The old canal bed will be used between
Lafayette and Logansport, suits having already been

filed to

condemn

are

—

Ottawa, Ont., August 30. Francois Breton, clerk
works in the Public Works Department of the
Dominion government, has received orders to get
ready to start this week for the Isle of Anticosti
and Labrador, where stations will be built to opcrate Marconi's wireless system of telegraphy.
The new stone power house of the Consumers'
Electric Company of Ottawa, which is affiliated with
of

the right-of-way.

When

this

line

completed the Union Traction Company's syndiwill have the greatest system of interurban
roads in the country. The total capitalization is
$9,000,000, and the mileage will approximate 450
is

cate

miles.

Charles S. Henley has been granted a franchise
for a street-railway system in the city of
third line to tap the city.

the
the

B.,

incorporated

to construct a link

between the streetrailway system of South Bend and the South Bend
and Southern Michigan railway. The connection will
is

the city to Fairville, the Bay Shore, Millidgeville,
the Public Park, the Cemetery, Rothesay and Red
Head, and, as the local press, backed up by some
of the shareholders, is pressing the matter warmly,
the company will probably accede to the wish of the
public, and build the extensions.
Charles Archer of Dawson City has given notice
of an application to the Dominion Parliament for
an act incorporating a company, to be known as
the Canadian Yukon Western railway, with power
to build and operate an electric railway from Dawson
City in a westerly direction to the boundary line
and along the northwesterly shore of the Yukon
River so as to connect with any other railway on
the Ainerican side of the boundary line.
party of capitalists is promoting a scheme to
build an electric railway from Toronto to Hamilton.
The plan is to hug the lake shore as closely as
possible, which the present line running to Long
Branch does not propose to do when extended, it
being at times one-half a mile from the lake, whereas
the proposed new line will run with the lake as
the line of limitation to the south. The promoters
are now figuring out the best route to follow through
Mimico to Toronto city limits. The route is
settled as far as Etabicoke.
In Halifax the Electric 'Tramway Company has
been successful in securing the property and assets
of the Halifax Gas Company, which were sold by
auction a few days ago and bought in by W. M.
Dowall of Montreal, who represented the bondholdThe tramw'ay coinpany now controls the gas
ers.
and electric lighting of the city, as well as operates
the street railway. There were claims of about
$776,000 against the gas company, and the bondholders' bid was $200,000.
H.

St.

were

The South Bend and Northern Railway

week.

making the

lie

first session.
traction companies

its

Two new
last

clamoring
for an extension of the electric street railway from
1

A

Improved Composite Arc Electrodes.

Hull and Ottawa Power Company, has just
been completed, and the machinery has all been
installed, with the exception of the switchboard.
The temporary frame structure will be abandoned
shortly.
About 10,000 horsepower has been developed for heat, light and power, which can be furnished in large quantities. Over $500,000 has been
expended on this work. An idea of its magnitude
may be gained when it is said that over 125,000 cubic
feet of solid rock has been excavated.
The company
is now in a position to furnish about
12,500 horsethe

—

New

is

pany.

A

New York

planning

electric traction on its suburban lines in
the vicinity of Newcastle, England. The lines to be
electrically equipped are now operated by steam and
serve a district with a dense industrial population
install

ent

CORRESPONDENCE.

Suburban Steam

Newcastle, England.

The Northeastern Railway Company
to

161

New

Castle,

Armed men

are standing guard at the place where
Traction Company is attempting to cross

Union
Lake Erie and Western railroad, near Elwood.
The railway company insists on the electric line
going under or over the railway tracks and refuses
to allow the crossing to be put in.
large force of men under Superintendent

A

Quick

constructing the Indianapolis Northern line between Indianapolis and Carmel.
bridge will be
built over White River at Broad Ripple.
Work on
the same line is progressing between Noblesville
is

A

and Kokomo.

The Indiana

Legislature will be asked next winter
maximum passenger rate of
]% cents a mile for interurban lines. This is urged
because the cities granting franchises cannot regulate fares outside of their corporate limits.
Many
think a state rate will be necessary if the public
continues to enjoy low fares, as it is not wholly
improbable that the steam roads may some day
absorb the more important interurbans and raise the
rate to three cents a mile.
The interurbans will
oppose the bill on the ground that it will be impossible to finance any project with as low a rate
as 1% cents fixed by statute.
V.
1

act a

law fixing a

Northwestern Notations.

—

Minneapolis, August 30. The Burlington railroad
expects to have its electric line between Deadwood
and Lead, S. D., in operation by September 5th.
The line has been completed and the power plant
has been ready to run for several weeks, but the
cars for the line failed to arrive.
The estimated cost of a municipal lighting plant
for Dell Rapids, S. D., is placed at $7,000.
special
election will probably be called to vote on the matter.
The Dubuque and Pacific Railway Company of
Dubuque, Iowa, has filed a change of title to the
Iowa Traction Railway Company. It is believed the
change is made in order to construct an electric
railway from Dubuque to Anamosa and other points.
The estimated cost of a municipal electric-lighting
plant for Duluth, Minn., for street and commercial
lighting is $150,000.
This covers simply the wiring
and connections, and does not include the power.

A

,

1
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The Electrical Workers' Union of Waterloo, Iowa,
has made a demand upon the electric-light and
telephone companies for a nine-hour day and a continuation of the present wages of $2.25. The demand includes the linemen of Cedar Kails also.
The directors of the Mankato and St. Peter Railway and Lighting Company met at lilankato, Minn.,
and voted to pay all outstanding bills. The organ-

nearly 10 years ago in the shops of the General
Electric Company at Schenectady, N. Y., he worked
his way step by step until three years ago he became
erigineer of the Denver office and a year later manager of the sales department.
His success, both as
Salesman and engineer, and his genial disposition
have endeared him to a large circle of business and
personal friends, all of whom will extend their best

ization is to be continued, as it is hoped that some
proposition may yet appear whereby the proposed
system can be built.
The proposed Fargo and Moorhead Electric Railway Company has asked the council of Fargo, N. D.,
to be permitted to use wooden poles instead of
iron, claiming that the latter are unobtainable at
present.
The council contemplates a limit to the
time during which wooden poles can be used.
R.

wishes and congratulate
such an able man.

Walter Alexander has been elected superintendent
Rochester, Minn.,
has resigned to go

city electric-light plant of

W.

succeeding

to the slate of

Rowen, who

G.

H. A. Orr, superintendent of the Water, Light
and Power Company of Anderson, S. C, will be-

come general southern agent

for the Stanley Electric

Company

headquarters

with

in

Atlanta.
J.

W.

Larish,

Western Union
England states,

electrician of the
for the

New

Company

Telegraph

has resigned to engage in other business. The office
in Boston of which Mr. Larish was the incumbent
has been abolished.
for several years manager
of the San Francisco office of the Western Union
Telegraph Company, committed suicide on August
27th.
He left a letter in which he expressed a rear

Thomas W. Reynolds,

of approaching insanity.

Mason, the well-known superintendent
of telegraphs for the Borough of Brookljm of the

Frank

C.

New York

Department,

purchased
farm of 80 acres, not far from Utica, N. Y.,
Police

has

a
in

anticipation of his retirement in 1894.
J. E. Thomas of the firm of Thomas & Dietz,
dealers in electrical supplies, Cleveland, Ohio, died

on August 24th at his home in Cleveland. He was
45 years old, and leaves a widow and two children.
Mr. Thomas had been suffering with Bright's disease.

W. G. Wagenhals, general manager of the Mill
Creek Valley Street Railway Company of CincinOhio, resigned his interests in the road on
The company's possessions passed
September 1st.
into the hands of the Cincinnati Traction Company.
Mr. Wagenhals retires from active business for the
present at least. He is the inventor of an electric
headlight and other useful appliances.
nati,

Thomas Nevins

of East Orange, N. J., died on
2ist in Ireland.
He was an American railway man who had gone abroad several months ago
to attempt the consolidation of the tramway lines

August

between Manchester and Liverpool

in

England, with

the idea of subsequently converting these lines into
trolley roads.
The proposed corporation was to
have been known as the South Lancashire Electric

Company.

Traction

Nevins

lived,

the

It

is

that, had Mr.
would have been suc-

thought

scheme

cessful.

Edward P. Whitford, a well-known Chicago telegraph operator, died on August 28th, at the Onwontsia Clubhouse, Lake Forest, 111., where he was
in charge of a force of operators working in connection with a golf tournament in progress there.
Mr. Whitford was for many years in charge of the
Board of Trade quotation service. In later years
he had had charge of the Chicago American (newspaper) office of the Postal Telegraph-cable Company.
He was 59 years old, and is survived by a
daughter.

H.

W.

Morris,

formerly engineer

of the Gibbs
recently secretary and
engineer of the Milwaukee Electric Company, has
joined with John Obenberger,
formerly general
foreman of the Gibbs Electric Company and more
recently superintendent of J. & J. Obenberger.
The
two gentlemen will do business under the name of
the M. & O. Company. The new firm will locate
in Milwaukee, and, having taken over the machine
shop of J. & J. Obenberger, will manufacture a line
of dynamos and motors.
Electric

Company and more

E. M. Scribner, formerly assistant sales manager
of the Bryant Electric Company, has recently been
placed in charge of the supplies of the Western Electric Company in all its branches.
Mr. Scribner is a
lirother of Charles E.
Scribner, the well-known
telephone engineer of the Western Electric Company. W. F. Hessell, formerly assistant manager
of sales in the New York branch of the company,
has been placed in charge of supplies at the Chicago
branch. Frederick K. Kretschmar is now manager
of the company's advertising department.

Thomas

manager of the sales department
the
Denver office of the General
Electric^ Company, has resigned to become consultB,
of

in

securing

ELECTRIC LIGHTING.
W.
an

A. Holloway of Plaquemine, La., asks bids on

electric-light plant for a

town of 6,000

people.

The citizens of North Amherst, Ohio, are agitating
the question of erecting a municipal lighting plant.
Francisco, Cal., has been incorporated with $50,000
capital stock by W. C. Watson, C. W. Waller and
others.

The West Virginia Heat and Light Company of
W. Va., capital stock, $200,000, has been

Whitted,

ing engineer for the various electric and gas properties controlled by Joseph J. Henry in western
cities.
Mr. Whitted is one of the best known men
in the electrical business in the West.
Starting

incorporated by

and

W.

C. IVIcBride of

Washington,

Pa.,

others.

The

Electric
Company of Shawnee,
Okla., has asked for an electric-lighting franchise
in Holdenville, i. U., and, if granted, will erect a
plant there.

Ruston, La., is in the field for a 2,200-volt, 60cycle, go-kilowatt alternator; also an exciter and
25 series alternating-circuit, 6.6-ampere lamps, with
constant-current transformer. Four thousand pounds
of No. 6 slow-burning weatherproof copper wire
and an 80 or lOO-horsepower return tubular boiler
are also needed. Mayor B. F. Ihompsqn may be addressed.

The invasion of cheap electric lighting in some
of the suburbs of Chicao'o is said to have been one
cause for the recent consolidation of some of the
suburban gas companies, by which lower gas rates
are made possible.
The contest for lighting in the
Ihirty-fifth Ward of the city has resulted in an
agreement between the Yaryan company and the
Cicero Light and Power Company by which the
ward is equally divided between the companies.

A

contract has just been closed in Duluth, Minn.,
for the installation of 3,000 lights in one of the
largest department stores in the Northwest.
The
showcase and window lighting is to be particularly
effective.
'Ihere will be a five-panel white Italian
marble switchboard and two Ideal engines directconnected to General Electric dynamos; also one
motor-generator, to be used as an auxiliary in case
of any trouble to the plant.
The motor-generator
will be run by 500-volt street-railway current.
This
work will be installed by the Northern Electrical
Company of Duluth.

Theodore K. Jackson, the receiver appointed for
the Yaryan Electric Company of Evanston, III, has
announced that the company will consider all contracts nullified by virtue of the appointment of a
receiver and will renew contracts only upon a 10cent-per-kilowatt-hour rate, the former rate being
cents a kilowatt-hour. He stated further that
unless the council increased the limit fixed by the
company's franchise from 10 to 20 cents a kilowatthour, made the rate for heating upon a basis of
square feet of radiation instead of that of the cubic
contents of the house, and modified the clause requiring the company to extend its service, the plant

7%

be fitted up with
note.
Contracts have been

signed with the E.

Brooks Company of Washington which cover,

it

P.
is

expenditure than has ever before been
recorded for a similar amount of work and stock.
All ceiling lights will be ornamented with "art
glass," and the dining room and lobby will be
furnished with a dozen or so very heavy chain
said, a larger

chandeliers.
Every bedroom in the hotel will be
supplied with a chandelier, several bracket lights
and a desk light. The contract does not include
the dynamos and engines which are to supply the
current for lighting purposes.

ELECTRIC RAILWAYS.
link in the electric-railway system from
Danville, 111., to Urbana, Champaign and Springfield, 111., was opened to the public on August 27th.
The completed portion of the road extends from
Georgetown to Danville, and is 12 miles long.
first

On August

30th the employes of the tramway
Geneva, Switzerland, went on a strike because the manager of the electric workshops, who
is
an American, dismissed 42 of them from the
shops and offered them positions as conductors.
in

The Chicago and Milwaukee Electric Railway
Company has nearly completed its new line from
Lake Bluff to Libertyville, 111. The company has
four miles of track through one of the finest
sections of agricultural country in Northern Illinois.
The road will be six miles long when completed.
A brick depot and power house have been completed at Libertyville. The road is an air line, has
no curves or grades, and will ultimately be extended
built

The Cottage Grove Avenue cable, which handles
street cars on Wabash Avenue in Chicagc.

the

8:30 o'clock on the evening of August
and compelled thousands of people to reach
homes by other means. This line of cars carries South Side passengers, and reaches a district
six or seven miles distant from the heart of the
city.
The break was the worst that has occurred
in the cable system in 20 years
in fact, repair was
not attempted until daylight. The horse cars, which
are usually seen on the line after i p. m., were of
necessity idle, as the tracks were blocked every

broke at

tiieir

—

few blocks by trains of the cable cars.

The

Urbana

Danville,

Champaign Railroad

and

principal office

at

Urbana,

111.,

re-

cently filed incorporation papers placing its capital
at $250,000.
The company intends to construct an
electric
road from Danville, 111., to Springfield,
111.
The incorporators and first board of directors
are Roy Wright, Urbana; William E. Coffin, Urbana;
William B. McKinley, Champaign, and George F.
Duncan and Edward Woodman, both of Portland,
Ore. It is understood that this railroad is a continuation of the electric railroad which is being constructed between Danville and Champaign, and which
is expected to reach Champaign this summer.

The construction of two new sections of the Paris
Metropolitan railway is now being carried on. The
section which is now in use makes almost a straight
line across the center of the city, following the general

direction of the Seine.

The new

sections will

make

a wide detour on each side of the Seine, thus
forming an approximately circular line surrounding
the middle part of the city.
The portion on the
nortii bank is now nearly completed, while that of
the south bank, which was begun later, is not so
far advanced.
A peculiar feature of the northern
part is that it is partly overhead. The overhead part
is about a mile long, the total length of the northern
branch being &h miles. This branch follows along
the line of the boulevards, and the overhead part will
not be too near the houses, as it passes along the
central strip, having streets on either side of it.

AUTOMOBILES.
A

remarkable ride of 118 miles upon asphalt pave
ments was made a few days ago by Mr. Newby in
an electric automobile made by the National Vehicle
Company of Indianapolis. Some of the newspapers
publishing accounts of this ride, says Mr. J. K.
Pumpelly, somewhat confused the feat with the
claims of the Edison battery. The battery that
propelled a vehicle this distance on one charge was
m.ade by the Western Storage Battery Company of
Indianapolis and performed this trip after making
218 miles over country roads on three charges.

ELECTRICAL SECURITIES.
the outstanding bonds of the Binghamton
(N. Y.) General Electric Company, amounting to
$700,000, have been called for redemption.
All

TELEGRAPH.
in Washington, D. C, is to
electric-light fixtures worthy of

lines

A deal has been on for some time by which the
consolidation of the Neuse River Electric Power
Company and the Raleigh. (N. C.) Street Railway
and Lighting Company may be brought about. The
power company's plant is situated six miles from
Raleigh on the Neuse River and was only recently
finished.
It cost in the neighborhood of $go,ooo.
The power circuits are strung to the city, and the
advantages of consolidation are apparent.

closed.

The Shoreham Hotel

The

carry botli passengers and

ireight.

Company, with

Shawnee

would be

will

igo2

21 St

Pennsboro,

Washington.

Manufacturing

Henry

fhe Tonopah Light and Power Company of San

PERSONAL.
of the

Mr.

Fox Lake, and

lo

6,

not the only city that is experimenting
in the employment of girls as telegraph messengers.
taken the scheme under considerahas
also
Omaha
tion and intends giving it a trial.

Chicago

is

The Western Union Telegraph Company is said
making preparations as rapidly as possible to
form the connections through Pennsylvania made
to be

necessary by the failure of the Pennsylvania railroad
to renew its contract with the company.

The strike of messenger boys still continues in
Chicago, but the messages are successfully delivered
by the girls employed to fill the boys' places. The
boys are endeavoring to interest different important
public men in their cause, though seemingly without
avail.
The telegrams will be delivered by the girls
in t'aytime

and by men

at night.

The German

Atlantic Telegraph Company in Cologne is issuing four per cent, debentures to the
amount of 20,000,000 marks to provide for the cost
of laying a second cable between Germany and the
United States, the present cable having already
proved inadequate for the increasing traffic.
new
agreement has, at the same time, been concluded
between the company and the Imperial Postal Administration, whereby the company's privilege is ex-

A

tended until 1945.

PUBLICATIONS.
The American Blower Company

of Detroit, Mich.,

has issued an attractive booklet showing a number
of views in its factory.

The proceedings of the meeting of the Illinois
State Electric Association, held at Rock Island, III.,
on September 24, 1901, have recently been issued
in pamphlet form by the secretary, FI. E. Chubbuck,

September

6,

WESTERN ELECTRICIAN

1902

111.
The publication also contains the
names of members, list of officers and committees

Quincy,
for

A

1902.

valuable feature

a set of tables giv-

is

ing data regarding electric-lighting stations
nois, compiled by the secretary.

in

Illi-

SPACE TELEGRAPHY.
A

on

establish wireless-telegraph stations in Greece or on the island of Crete
for the purpose of communicating northward with
If established, a
Italy and southward with Egj-pt.
great reduction in telegraph rates between these
countries might be brought about.

project

is

foot

to

Owing to the illness of Captain H.arry Knox,
who had been selected as president of the board to
witness and report upon the wireless-telegraph tests
being made between Washington, D. C, and Annapolis, Commander Arnold has been appointed in
The other members of the board are
liis
stead.
Commanders Dyer and Badger and Lieutenants

Beecher and Hudgins.

A

message of greeting was received by President
on August 27th at Ellsworth, Me. It
came from Catalina Island, off the southern coast
of California, and was transmitted to the mainland by space telegraphy. The message marked the
installation and operation of a wireless-telegraph station on the island, which, heretofore, had had no
communication either by telegraph or telephone with
Roosevelt

the shore.

Rear-Admiral Higginson, commander of the defending squadron in the recent naval maneuvers,
in his report to the Navy Department, had this to
say of wireless telegraphy
"I take this occasion,
however, to urge upon the department the establish:

ment upon

all

vessels

of the navy a wireless-tele-

In my opinion, it is of incalculable
value, and no expense should be spared to hasten

graph

outfit.

W. B. Armour, city clerk, Memphis, Tenn., up to
September nth, for furnishing cables and all material for installing fire and police-telephone wires
in underground conduits.
The Electric Construction and Machinery Company of Rock Island, 111., has been incorporated with
a capital of $25,000. The company intends to manufacture electrical machines and apparatus.
The incorporators are J. T. Marron, W. H. Dickman and
The Midland Electrical Company is being organized in Des Moines, Iowa. It will manufacture and
job electrical supplies and will engage in contracting electrical work. H. S. Towner is promoting the
organization. A building located on West Locust
Street has been leased.

The Champaign

(111.)

News

"A

says:

patent has

been granted J. W. Forster of Lincoln on his incandescent electric-light bulb, and a factory will be
built in Lincoln for the manufacture of the new invention.
The Forster Company has already organized with a capital of $250,000, and work will soon
begin on the factory."

The Ma.xwell

Mayer Company

of Jersey City,
N. J., has been incorporated with a capital of $100,principal
000.
The
office of the company will be at
55 Montgomery Street, Jersey City. The purpose
of the company is to manufacture electrical supplies.
The incorporators are C. E. Hartshorn, M. L.
Osgood and R. E. Hirsh, all of Jersey City.
E.

The Signaloid Chemical Works, manufacturers of
coloring and frosting compounds for incandescent
lamps, have been sold by H. Greeder, founder of the
business, to Messrs. Johnson & Hueston of 81 Fulton Street, New York city. The title of the concern is unchanged, but the office has been removed
from Jersey
City to the New York address men'

A

MISCELLANEOUS.
A

valuable deposit of asbestos has been discovered
in the upper peninsular of Michigan, near the Ropes
gold mine and a short distance from the town of
Ishpeming. Numerous test pits have been dug, and
the asbestos is found to exist in a deposit 800 feet
long by 200 feet wide. The fiber averages five inches
in length and is worth
a ton, it is said.

^o

Business men in Syracuse. N. Y., are up in arras
against the board of fire underwriters in that city.
The board has recently caused numerous business
blocks to be rewired at great expense. The resident
portion of the town has not escaped its notice, either.
The citizens assert that the board has instituted
rulings in regard to the w-iring of buildings which
are altogether unnecessarj' and that these rulings
give too much money to the electrical construction
people.

The Philadelphia Company, Pittsburg, Pa., has
made a report of its earnings for the seven months
of the present year up to July 31st. The total income of the company was $4,oi3,t586, with a total expenditure account amounting to $2,394,191.
This
leaves a net income of $1,619,495, which is an increase over the earnines for the same period last
year of $249,109. The Philadelphia Company conrapid-transit,

trolls

electric-lighting,

Most of
natural-gas properties.
held by Baltimore (Md.) men.

its

artificial

securities

and
are

TRADE NEWS.

recent consular report from Amsterdam gives
the information that there is a great demand there
for catalogues of American firms in the iron and
steel, coal and electrical trades.
The Amsterdam
consul, Frank D. Hill, who is preparing a room
to be devoted to catalogues and folders, asks firms
to send them to him.
He has received many inquiries of late concerning American industries of
this

sort.

Bids will be received at the office of the supervising architect, Treasury Department, Washington,
D. C. until September 30th, for the mechanical and
electrical equipmenjt of the United States courthouse and postoffice at Indianapolis, Ind. Plans and
specifications of the work may be seen at the office
of the supervising architect, or at the office of the
architects,

Rankin

&

Kellogg,

1012

Walnut

Street,

Philadelphia, Pa.

Sealed proposals will be received at the office of
supervising architect, Treasury Department,
Washington, D. C, until 2 p. m. on September 19th,
for the installation of a conduit and electric-wiring
system for the United States custom house and postoffice at Brunswick, Ga., in accordance with drawings and specifications, copies of which may be
obtained from the supervising architect in Washington or at the office of the superintendent of conthe

increase in its business, is building an
extension to its plant which will give work to an
hundred men. The companies supplying
electricity for power and light state that they have
increased their customers by at least 15 per cent,
over last year. The new electric power station of

additional

the Montreal

Heat and Power Company on

Light,

Prince and Wellington Streets,
is already in
operation.

is

about completed,

and

BUSINESS.
The plant, stock and business of the Belknap
Motor Company of Portland, Me., will be sold at
auction on

Thursday, September nth.

Medora Milling Company,

The
makes

Medora,

Ind.,

a specialty of producing chestnut poles in all
lengths from 20 to 75 feet. The company states that
its product is
used by many telephone, telegraph,
electric-light and street-railway companies.
The
fiiMTi is in a position to furnish a choice assortment
of poles to electric-railway companies.

The Electric Appliance Company, Chicago, sellagent for Packard incandescent lamps, lately
asked its customers for their opinion regarding the
lamp. The hundreds of testimonials that have resulted from this request have been numbered, and
are being exhibited as a chain of evidence of the
excellence of Packard lamps. They make an exhibit of which both the manufacturer and the selling agent have a right to be proud.
ing

Potter, Sons & Co. of Philadelphia, manof oilcloth and linoleum, have adopted
power distribution for the operation of their
oilcloth and linoleum printing machines, including
the blowers used for drying oilcloth, elevators, and
other general w^ork throughout their plant. They
have recently purchased from the Westinghouse
Electric and Manufacturing Company six induction
motors, which will be added to their present equip-

Thomas

ufacturers
electric

ment.
he American School of Correspondence of Boston has made an arrangement whereby its students
are admitted to the classes of one of the great resident technical schools without further examination,
their work counting toward a degree of bachelor
of science.
The American School has been offering
a limited number of free scholarships to deserving
young men for the purpose of securing a few representative students in the large shops. The school
now announces that after September 30th no more
free scholarships will be awarded.
This is a good
opportunity for a bright young man to get a coui;se
in mechanical, steam, textile and sanitary engineering (including heating, ventilation and plumbing)
and mechanical drawing. Tuition to successful applicants will be entirely free, the only expense being
(as in all schools) for postage and instruction papers.
I

The

constantly increasing

number

of electric vehi-

which are equipped with batteries of Exide accumulators, manufactured by the Electric Storage
Battery Company of Philadelphia, has prompted this
cles

Reports from Montreal, Ont., are to the effect
that the electrical enterprises of that city are doing
An
a greater business this year than ever before.
electrical engineer of the city is quoted as follows

company to anticipate the convenience of its customers by opening a number of Exide battery depots
in different localities for the purpose of maintaining the batteries of its manufacture in the best
possible manner.
These Exide depots are fully
equipped and are placed under the charge of experienced battery men. They are located as folNew York, 148 West Eighteenth Street
lows
Buffalo, 200
Philadelphia, 250 N. Broad Street;
Pearl Street; Chicago, 264 Michigan Boulevard; St.

"The expansion and development

Louis, 3937

struction at Brunswick, Ga., at the discretion of the

supervising architect.

:

The Cincinnati Elblight Company has been incorporated with a capital of $25,000. The manufacture of lighting supplies in Cincinnati is purposed
by the concern.
Sealed proposals will be received at the office of

to a great

H. T. Schmidt.

tioned.

adoption."

its

163

in

all

electrical

:

Olive

Street

;

Detroit,

loi

Woodward

lines

Avenue.

ern Electric and Manufacturing Company on Aqueduct Street, which employs over 400 hands, owing

to consult with the engineer-in-charge of the nearest
station when desirous of securing advice or new
parts for their equipment.

is one of the most extraordinary and encouraging phases of the trade of the city." The North-

Users of the Exide battery are requested

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent Office) August 26, 1902.
Telegraphic Apparatus.
Charles M. DaApplication filed July 27, igor.
vis, Chicago, 111.
The apparatus has a TnaiD-lioe circuit iDcIudiDg a tixed

707,557.

coaiact. a vibratiog lever co-operatine therewith, devices
for coDtrolliDg the vibratlDR movements of the lever to
open or close the main-line circuit, a relay, a sounder,
and means actuated by the relay for operating the conirolIiDg devices.

Battery.
Thomas J.
Electro-therapeutic
Dunn, Jersey City, N. J. Application filed Jan-

707,562.

uary 3, 1902.
A packet form

of battery having a cylindrical battery,

with vibrator and regulator

is

described.

The system combines a supply conductor, a flexible
tubular i'nclosure therefor comprisine a series of insulated
conductive sections. !iupport?. for [he conductor eit^ndinK
through transverse apertures in the tubular ioclosnre wall,
and means for yieldinglv supporting the ioclcsure sections ont of contact with the condnctor.
Trolley

for

John G. Lister,
filed December

Use

Sheffield,

in

Traction.
Application

Electric

England.

190X.
of a socket, a spindle therein, a
lever pivoted to the spindle, a spring acting between the

The

14,

trolley consists

lever.

Page-printing Telegraph.
707,612.
S. Angelo dei Lombardi, Italy.
July 3, 1901.

Snap Push-button Switch. William J.
Newton, New York, N. Y., assignor to Frank
M. Dyer, New York, N. Y. Application filed

707,622.

Giuseppe Musso,
Application

October 17, 1901.
The switch has a

filed

upon

A main
ducing

line or circuit and transmitting means for proelectrical impulses of different strength therein,

are combined with a receiver which comprises an armored
solenoid rotatably mounted and adapted to take different positions corresponding to the intensity of the impulse or current. A circuit-closing arm is operaiively
connected with the solenoid, and type-writer operating
circuits are controlled by the movement of the arm.

707,626.
res,

707,639.

Electric

welt balanced.

Target. John
Y. Application

filed

Nor-

March

Alarm and Signal MechJohn L. Ricketts, Philaassignor to Leonard R. Fletcher,

delphia, Pa.,
Philadelphia, Pa.
Eliza J. Fletcher administraof Leonard R. Fletcher, deceased. Application filed March 19, 1900.
A normally closed car circuit contains a magnet and a
track circuit has a contact whereby it is connected in
series with the car circuit when the engine or car reaches
the contact. Means are provided whereby such track
circuit is automatically thrown in circuit with a relatively
high resistance magnet when the engine or car leaves the
;

McCullough, Brooklyn,
filed June 15, 1901.
L.

N.
The target has a face plate, a movable indicator adapted
to move in and out from behind the plate, a lever which
actuates the indicator, means for holding the indicator
out of sight, normally behind the face plate, and an electromagnet which moves the lever In the direction to expose the indicator to view

Wilhelm

Application

Electrical Safety

trix

707,617.

Mine Exploder.

Schalke, Germany.

anism for Railways.

frame and a motor mounted centrally in the frame and
geared directly to the actuating drum whereby the device
is

spindle with contact arms insulated
opposite ends and an operating lever pivoted to
A locking device is provided for

28, 1902.
Parts of the device are a Conical firing stopper containing the fuse composition, a metal pipe fixed within the
stopper, conducting wires inserted into the metal pipes,
and an explosive shell having a spHtted open edge by
means of which the shell is simply set upon the conical
firing stopper.

Driving Mechanism for Portable Electric
Conveyors. William L. McCabe, Tacoma, Wash.
Application filed December 17, 1901.
The mechanism consists of a suitable frame, an endless
conveying belt, pulleys for supporting the belt on the
frame, an actuating drum and a tension drum also engaging the belt at a point near the center of the conveyor

its

turn upon the spindle.
the spindle.

707,614.

Underground Trolley System. Fred A.
Howarth, Johnstown, N. Y., assignor of onehalf to Henry L. Shaver, Cohoes, N. Y. Application filed November 22, 1901,

707o9i.

707,606.

spindle and the lever and a trolley wheel mounted on the

•

contact.
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707,653.

Stead,

Clarence
Support.
Electric-lamp
Leeds, England. Application filed

M.
De-

cember 17, 1901.
A pendent piece formed

as an inverted cone or conoid
over Its lower part, and as a hollow cylinder over its upper part, has side strand holes. An approximately flat
lamp plate, having a central opening, fits over the cylindrical part close to the base of the conical or conoidal

part and lamp-holder openings.

Hoisting Apparatus. Edgar H. Watling707,660.
ton, Ridgewood, N. J., assignor to the Sprague
York, N. Y. ApplicaElectric Company,
tion filed January 13, 1902.

New

The device comprises a carrier, a boom carried
by, a truck riding upon the boom, a motor carried
carrier and another motor carried by the truck.
Rail Bond.

707,662,.

Morris

Application

Mass.

filed

there-

by the

F. Whiton, Hingham,
February 3, 1902.

laminated strip having flat
Solder is infeet and an intermediate extensible portion.
terposed between the several layers composing the flat
feet, a rivet passes through the layers, and a strip of sheet
solder is attached at one end to the bottoms of the flat

The bond

is

composed

of a

feet.

Septeniber

Car Lighting Company, New York,
Application filed February 3, igo2.
A rotary armature and commutator are combined vffith

Electric

N. Y.

brush- holders,

a

rocking support for

the brush-holders

and a removable stop for limiting the rocking movement
of the support.

Circuit-closing Device. Albert B. Chance,
707,761.
Centralia, Mo. Application filed July 25, 1901.
The device comprises a terminal, a vertically disposed
spring-metal contact strip secured at one end and having
its free end arranged noriiidlly out of engagement with
the terminal and adapted to be moved into contact therewith, a pivoted switch lever having a long aim and a short
arm, and a spring acting on the long arm of the lever for
normally forcing the arm upwardly.

Electromagnetic Switch. John L. Creveling, New York, N. Y., assignor to the Safety
Car Heating and Lighting Company. Applica-

707,763.

tion filed November 18, 1901.
The switch includes a coil receiving current from a
generator, a coil adapted to receive current from a battery, tlie coils being on opposite sides of an air gap and
serving to set up a number of fluxes diverging at the air
gap, and a device controlled from the generator for affording means for the passage of current through the battery
coil at predetermined times.

may be operated

that the motor
the standard.

at

6,

1902

any adjusted position of

Electric
Switch or Cut-out. John
A.
Heany, Philadelphia, Pa., assignor to the Teter-

707.843.

Heany Developing Company,

Charleston, W. Va.,
Application filed December II, 1901.
The device has a traveling contact bar, a series of stationary contacts, means for locking the contact bar to

and Philadelphia, Pa.

each contact, an operating plate, a spring connecting the
to the contact bar, means controlled by the

operating plate

movement

of the operating plate for distending tbe spring,

and means carried by tbe operating plate aud adapted
to engage and force tbe contact bar from the contact to
permit the distended spring further to move the contact
bar into locking engagement with the next contact in
series.

Electric-railway System. John C. Henry,
Denver, Colo.
Susie A. Henry, executrix of
C. Henry, deceased, assignor to the Stanley
Electric Manufacturing Company. Appli-

707.844.

;

John

cation filed April 9, 1901.
The system comprises track sections, a direct-current
supply circuit, sectional conductors and switches controlling their connection with the supply circuit, local circuits
connected to th« track sections and including electromagnets controlling such switches, rotary converters connected to the direct-current supply circuit, and distributing
circuits receiving alternaiing current from the rotary conveners and including stationary converters connected to
energize by induction the local track-section circuits.
(See cut.)

Variable-feed Clutch. William A. Wood,
Ansonia, Conn. Application filed November 22,

707,890.

1901.
A variable-speed transmission gear adapted for use with
an electric motor is described.

Automatic Cut-out.

707,894.

Providence,

R.

L

George E.

Application filed

Andrews,

November

1901.

I,

The cut-out comprises mains carrying currents of difterent potential and provided with separate fuses, a fuse connected with both of the mains by means of shunt wires
leading thereto, contact lugs connected with the mains
respectively, and a fuse-controlled member for automatically connecting the lugs together.
Electrically Operated Valve Gate. Alexander Orr, Gloversville, N. Y. Application filed

707,938.

April 21,

1902.

The apparatus
NO- 707,804.

—ELECTROLYTIC CELL.

Electrode

707,666.

for

Storage

NO. 707,829.
Batteries.

Henry

Woodward, London, England.

Application

January 15, 1901.
An accumulator plate comprising

a

number

of

filed

strips
to

crossing each other and pivotally connected together
permit expansion and contraction is described.

Charging Switch. Miller R. Hutchison,
York, N. Y., assignor to the Hutchison
Acoustic Company. Application filed November

707,699.

New
IS,

consists of a valve stem for operating a

mechanism for actuating the valve stem, the
mechanism being provided with a revoluble arm, a lever

SYSTEM.

Oscillating Electric Furnace.
Paul L. T.
Heroult, La Praz, France, assignor to Societe
Electro Metallurgique Francaise, Froges, Isere,
France. Application filed August 21, 1901.
In the furnace are combined an electrode, a support, a
collar or loop surrounding the electrode and holding it on
the support, copper wedges pressed against the electrode
by the collar, and a connection between the wedges and

707,776.

provided with a boss for engaging the arm, thereby
normally restraining tbe mechanism, and means controllable at will for actuating tbe lever, thus causing the boss
momentarily to disengage the arm.

the electric circuit.

Rotary Apparatus for the Production of

707,797.

Diffused

1901.

One claim

— TELEGRAPH

valve, motor

The combination

Discharges. Mariiis
Otto,
Electric
Neuilly, France.
Application filed November 12,

of a storage battery,
a source of electricity, a ciiarging switch consisting of a

1901.

polarized electromagnet and contacts controlled thereby, a
circuit including the battery the source of electricity, the
magnet and the contacts in series and means for manually
closing the contacts to compleie the circuit.

The apparatus comprises a pair of stationary conducting
disks having each a covering or facing of dielectric material, and a conducting disk movably mounted between
the dielectric-covered faces of the stationary conducting

reads:

disks.

Electrolytic Cell. Adolph Sommer, Cam707,804.
bridge, Mass. Application filed August 17, 1899.
An apparatus for the electrolysis of saline solutions is
described. It comprises an anode compartment, a cover
therefor, a cathode, an anode in the compartment having
a non-conducting horizontal flat upper surface, and a tube
for the introduction of material to be electrolyzed, the
tube leading through the cover and terminating above the
anode. (See cut.)

Telegraphy. Albert C. Crehore, Tarrytown,
N. Y. Application filed October 21, 1901.
The system combines continuous and pulsatory current

707.829.

receivers arranged in shunt relaiion to one another and
having a condenser in the pulsatory current branch,
transmitters for the two sides of the system arranged in
shunt relation to one another, an inductance in the branch
with the coniinuance-current transmitter, and a condenser
in the branch with the pulsatory current transmitter, the
transmitter being independent of those containing the
receivers. (See cut.)

Telegraphy. Albert C. Crehore, Tarrytown,
N. Y. Application filed October 21, 1901.

707.830.

A superposed

current-telegraph system is described. It
consists of a pulsatory current generator adapted to generate an approximate sine-wave electromotive force and
condenser shunts or branches around apparatus for the
continuous-current side of the system, each shunt having
its capacity balanced by inductance.

Means for Generating Counter ElectromoForce. Herbert H. Dow, Midland, Mich.
Application filed April 21, 1900.
The voltaic element described comprises electrodes and

707,835.
tive

suitable electrolyte, the opposing faces of the electrodes
being of opposite sign and of a granular construction, the
electrodes and their faces being of similar material.

Elevator. Edwin
R.
Gill,
New York,
assignor to the Invention Developing
Company. Application filed Decemb-r 16, 1899.
One claim reads: In an elevator, a car, driving mechanism therefor, rotary magnetizable poles adapted to turn
therewith, a magnetizing circuit for the poles, means on

707(839.

NO. 707,839.

—ELEVATOR.

Electric Battery. Ernest A,
707,731.
G, 'Street,
Paris, France, assignor to Societe Anonyme le
Carbone, Levallois-Perret, near Paris, France.
Application filed April 22, 1902.
In an electric cell combined with an electrode is a receptacle containing depolarizing material and connected
directly to the electrode but having a recess on the side
adjacent to the electrode. The recess is freely open to
the electrolyte.

Machine for Making Chain. Luis Wirtz,
London, England. Application filed February

707,75025,

1902.

Means

are provided for electrically heating and welding
the wire from which the chain is' made.

Brush Mechanism for Dynamos, William
707,754L. Bliss, Brooklyn, N. Y., assignor to the Bliss

N.

Y.,

the car for varying the current in the circuit, a closed
rotatable circuit close to the magnetizable poles and
means for imparting rotary movement to the closed circuit.

(See

cut.)

Electric Fan.
Gardner C. Hawkins, Bosand Herbert L. Flint, Cambridge, Mass.,
assignors to the Boston Electric Heating and
Power Company, Portland, Maine, and Boston,

707,842.
ton,

Mass.
The

Application filed March 29, 1901.
fan comprises a telescopic standard carrying at

shaft,

its

motor having a vertically arranged armature
to clamp the sections of tlie standard toany adjusted position, a fan secured to the upper

upper end

a

means

gether in

end of the shaft, extensible conductors within the standard
and connected to the motor, and a controller for tbe motor carried by the standard, the construction being such

NO. 707,844.

— ELECTRIC-RAILWAY

SYSTEM.

Frederick
Benzinger,
Union Hill, N. J., assignor to the General Incandescent Arc Light Company. Application

707,952.

Circuit-breaker.

January 29, 1902.
In tbe automatic circuit-breaker described are combined a switch lever, a latch for the lever, mechanism for
lifting the latch a limited distance, and mechanism for

filed

releasing the latch.

Telegraphy. Albert C. Crehore, Tarrytown,
N. Y. Application filed October 21, 1901.

707,959.

In a superposed-current telegraph are combined a continuous-current receiver and pulsating-current receiver in
shunt relation to one another upon the main line, and
having a condenser in the branch containing tbe pulsatingcurrent receiver, and transmitters for the two sides of the
system placed in branches or portions of the circuit independent of the branches containing the receivers.

Automatic Switch
Alfred C. Griscom, New
of one-half to Richard
N. Y. Application filed
Combined in the invention

707,967.

for

Electric

Pumps.

York, N.

Y., assignor

Collings,

New

November

12,

York,
1901.

are a main-line circuit, a
circuit, a pressure gauge, a solenoid and contact
pieces at the opposite ends of the solenoid, the core of
tbe solenoid being so located with respect to the contact
pieces that it will make circuit through one set and break
circuit through another set at each movement of the core,
thereby simultaneously making or breaking circuit through
the pump and breaking circuit through the solenoid.

pump

Mercury- vapor Lamp. Henry N. Potter,
Pittsburg, Pa., assignor to George Westinghouse,
Pittsburg, Pa. Application filed July 24, 1900.
For this and succeeding patent see page 153.

707,975.

Mercury-vapor Lamp.
Henry
,-.
N, Potter,
_..
,
Pittsburg,
.„ George Westinghouse,
We;
^, Pa., assignor
-.-.o-^. to
Original application filed July
Pittsburg, Pa".
Divided and this application filed De24, 1900.

707,976.

,

cember

31,

1900.
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A Notable Central-station SupplyPower and Lighting for Marshall
Field
The

&

Co.
new building

to supply
additional space for the retail store of Marshall Field
& Co. in Chicago has been one factor in bringing about an installation for electric light and power
supplied from a central station that is probablj' not

erection of a

large

surpassed in this country or abroad. This new building is 12 stories high with basement and attic, and
occupies about a fourth of a city block at the southImmeeast corner of State and Randolph Streets.
adjoining
it
on the south and facdiately
ing on State and Washington Streets is what
is
known as the Singer Building an eight-story
building that has been the home of the retail branch

—

FIC.

I.

&

of moie recent construction. The first five floors
and basement of this building are occupied by the
retail

store,

the upper floors Ijcing devoted to the

John Crerar Library and private oflices and studios.
A general view of this group of buildings, taken
from the corner of State and Washington Streets,
and showing the separate buildings from left to
right, in the order described, is given

the next page.
Marshall Field

supply alone the necessary electric cura group of buildings is a
proposition of no small order, to say nothing of
Before the erection of the new building
tlie power.
the older buildings were supplied with light and a
small amount of electric power by an isolated plant
in the basement.
For a year or more before the
completion of the new addition negotiations were carried on by the Chicago Edison Company with the
management of Marshall Field & Co., in an endeavor to get the firm's business for the central starent

for

lighting such

That these were finally brought to a successful
is due to the energetic missionary work done
by Mr. Louis A. Ferguson, second vice-president of
the Chicago Edison Company. A contract was made
by which the electrical systems of the retail store,
tion.

issue

in Fig. 2

on

In addition to these three buildings,
Co. occupy three smaller buildings

&

facing on Wabash .'V venue in the center of the block,
the Truax. Green and Power Buildings by name.
These buildings, owned or leased and alinost exclusively occupied by the retail department of Marshall Field & Co., cover nearly the entire block

bounded by State, Randolph and Washington Streets
and Wabash .Avenue, as indicated in the ground
])!ans in Fig. .3, and comprise a notable mercantile

CO.

—ROW

OF EI.EV.\T0R

the, firm's

large

'

added.

The
retail

departments of that company, in accordance with specifications prepared by C. W.
Wilkes, engineer for the architects, D. H. Burnham

construction

&

Co.

Retail Store Supply.

By

amount of current that is covered in the contract with the operating department
of the Edison company is used in the retail store
buildings.
The connected load in this block of buildings amounts to more than 2,800 horsepower in
motors and an equivalent in lighting of over 40,000
far the largest

i6-candlepower lights. Reducing the power and light
i6-candlepower equivalent shows the total connected load in the retail store to be about 82,000
i6-candlepower lights.
Before taking up the interior wiring of the retail
to

MECHANI SMS IN NEW RETAIL

wholesale store at Adams and
Franklin Streets and of its various other buildings
were thrown on the central-station supply of the
Edison company and-made dependent on that service
alone.
The isolated plants in both of these large
store buildings have been removed and a great amount
of
steam and hydraulically operated machines
changed to electric power, as well as additional lights
of

No. II

1902,

To

center.

POWER AND LIGHTING FOR MARSHALL FIELD &

Co. for a number of years. To
lacing on Wabash Avenue and
ii'.c east of this and
Washington Street is the Annex Building, which is
.Marshall Field

13,

contract for wiring the new building of the
was the largest wiring contract thus

group

far awarded in the city of Chicago, and' provided
for about 22,000 i6-candlepower lights and over 1,000
horsepower in motors. Additional wiring contracts

BUILDING.

may

be interesting to note the method used
in taking care of such a large installation by the
central-station company.
It is very evident that it
would require a large amount of copper to transmit
such a large supply of electrical energy from the
Edi.son stations on the Chicago River across the
business section of the city to the points where service enters the building, if this transmission were to
be by means of the straight three-wire Edison iiovolt, direct-current system.
In order to avoid a large
part of the expenditure for copper, etc., and to maintain the necessary pressure, the power is transmitted
Store,

it

from the main station at Harrison Street and the
river, by means of alternating current at a pressure

were made, which provided for wiring new feeders
and additional lights in the old retail stores, besides

of 9.000 volts (thus using much smaller cables) to
two suI>stations one located under the Boyce Build-

main^, feeders, switchboards, etc., in the
wholesale building. The contracts for the entire con-

ing on

additional

struction work, amounting to upward of $200,000,
were awarded to the Chicago Edison Company, and
the work has been installed by the engineering and

—

Dearborn Street and the other under the
Masonic Temple, at the northeast corner of
Randolph and State Streets, directly across the street
from the new Field building.
The Masonic Temple sub-station is designed

WESTERN ELECTRICIAN

i66

Septemlitr

angle-iron frames, and having the service switches
and Thomson wattmeters mounted on the face. The
service boards are encased in cabinets made up of
No. 10 sheet steel, having double doors fitted with
heavy nickel-plated vault-door handles. One of these
service boards (Fig. 4) is located on Randolph Street
11

d supplies current for feeding the lights in the east
new building and also all of the power

half of the

for elevators, fans

The switches on

and pumps in the new building.
board are as follows: One

this

1.750-ampere, three-pole,

double-throw switch, con-

trolling 6,000 lights; one

2,soo-ampere, double-pole,

double-throw switch, controlling 500 horsepower in
motors, and one 1,000-ampere switch controlling
3.800 lights.

In order to care for this load three sets of feeders
consisting of a total of 12 i,ooo,ooo-circular-mil cables, eight 5oo,ooo-circular-mil cables and two 300,000-

13,

1902

signing these circuits great care was taken to proportion the size of copper so that the variation in pressure between any two outlets will not exceed onehalf a volt. This required in many cases the use
of wire as large as No. 8 B. & S. gauge, even though
it had to feed only 12 lights.
The lights for the west half of the new building
are fed from two services at the curb wall on the
State Street side. The switches comprise two 1,000ampere, three-pole, single-throw switches, with a
capacity
of 5,200 lights, and two i.soo-amperc
switches of the same type, controlling 6,600 lights.
The elevators in the Singer Building and also the
lights for the north half of the Singer Building are
fed from services installed at the curb in the northwest portion of the building. The switches consist of three 1,000-amperc, one T.soo-ampere and one

cables are run from the switchboard
along the ceiling under the alley to the two wire
shafts in the east portion of the building.
They are
run in 2%-inch loricated conduits, held in place by
means of pipe hangers, as shown in Fig. 4, and from
the bottom of the wire shafts they are continued
up the shafts, supported on split porcelain hangers,
which are securely fastened to heavy cast-iron cable

circular-mil

FIG. 2.

MARSHALL FIELD &

CO.'S

RETAIL STORE.

for an ultimate capacity of 6,200 kilowatts, and there
are already in operation five 500-kilowatt rotary
transformers at this point. The Boyce Building substation has a capacity of 3,000 kilowatts, with 2,000
kilowatts already installed. As is shown in the ac-

companying diagram (Fig. 3), the services are
brought in at various points around the block Occupied by the Marshall Field buildings, and each of
these services supplies current both from the main
underground system and from one of the above-

named

sub-stations.

All of the services, except those

on the Washington Street side of the building, have
a feeder connection to the sub-station in the Masonic
Temple, while the service on the Washington Street
side of the block connects with the Boyce Building
The arrangement of switches at each
sub-station.

service

is

such that current can be supplied

from

either source.

In order to bring its service to this large custompremises an expenditure is necessitated by the

er's

by no means small. It is estimated that the cost in the sub-stations and the feeders from the sub-stations to the building for this one
store amounts to over $100,000, and, furthermore,
this estimate does not include the cost of generating
central station that

is

capacity in the main central stations, or the cost of
high-tension cables over to the sub-stations.

Interior Wiring.

Taking up the interior wiring at the retail store
more in detail, the following features of interest
be noted The current for the buildings' load
taken from the street mains through 26 Service
switches, located at 14 different points in the basement, as indicated in Fig. 3. At each of these points
there is located a service board, consisting of slabs
of two-inch black-enamel slate, supported by heavy

may
is

FiB.

:

lacks.

z:

The power

feeder is run directly up to the attic
terminates in two large power sub-centers

—

and
one being located in the south section of the building and one in the north section. On each of these
power boards there is a double-pole knife switch for
each elevator or other motor supplied. Each switch
is provided with an enclosed cartridge-type fuse.

The

ny

:-C

6

illustrates

on the fourth and fifth
center on the fourth

the

floors.
floor.

From

^

these centers (four in number) risers are run
up and down the wire shafts, taps being taken off

each

floor.

Company of New York and are of a special design,
being the largest panels for this purpose used in the
city.
These circuits are protected by a no-arc cartridge fuse. In addition to these individual circuit
switches, there is provided a main knife switch, to
control all of the circuits emanating from the cut-out
cabinet.
These panel boards are made up as indicated in Fig. s, which shows one of the panels on
the fifth floor, and vary in size from 30 to 75 circuits.
Some of the circuits are designed for four
outlets having capacities as high as 75 lights each.
Each panel board is encased in a heavy steel cabinet
made up of No. 10 sheet steel and fitted with double
doors and nickel-plated vault-door handles.

From

these

cabinets

branch circuits are run

loricated-steel conduit to the various outlets.

Randolph Slreet Service Board, showing Cable Distribution.

* J

On

each floor and at each shaft there
is installed a cut-out cabinet, consisting of a panel
of black-enameled slate, having mounted thereon a
polished panel board, with a double-pole knife switch
to protect each circuit.
These panel boards were
manufactured bv the General Incandescent Arc Light
at

Z.i

lighting feeders terminate in copper-distribu-

tion centers, located
Fig.

>

I'is-

5-

in

In de-

Typical Panel Board.

POWER AND LIGHTING FOR MARSHALL FIELD &

CO.

—FEATURES OF

FIG. 3.

600-ampere,

CO.

three-pole,

single-throw

switches,

and

the lights controlled number 7,600.
The current for the elevators in the Annex Building is taken from a service installed at the Washington Street curb, underneath the alley, or Holden
Court, through a 1,000-ampere, double-pole, double-

throw switch.

The

Annex Building are fed from
Wabash Avenue curb in the
the Annex Building. One 1,500

lights for the

services located at the

northeast portion pf
and one 1,000-ampere, three-pole, single-throw switch
control all the lights in this building below the sixth
floor, while those above the fifth floor, principally
used by offices, studios and the John Crerar Library,
are supplied through a 200-ampere, three-pole, double-

throw switch.
Current for light and power in the Truax, Green
and Power Buildings, all occupied by Marshall Field

Fig.

WIRIlsG IN

POWER AND LIGHTING FOR MARSHALL FIELD &

— DIAGRAM OF SERVICE CONNECTIONS AT RETAIL STORE.

6.

NEW RETAIL

Typical Center of Distribution.

BUILDING.

September

&

and also for

Co.,

WESTERN
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13,

tlic

power

in the

pump room,

is

taken from eight separate services on the Wahash
Avenue side. The service switches for all of this
work, as stated before, are so arranged that any or
all feeders can be thrown on either of the mains
which lead directly from the sub-stations, or they can
be thrown on the general system of street mains,
thus providing a very advantageous method of double

lion

York

167

work was done at the Tiffany Studio, New
city.
The chandeliers arc fed from a special

service switch at the
lights are controlled

State Street service, and the

by means of 21 switches, placed

a cut-out cabinet located on the stair landing.
Each chandelier is wired for So lights, 50 being
brackets on the outside of the globe and the remainin

ing 30 on the inside of the globe.

feeding.

power in the retail group of buildings, about
horsepower is for the operation of elevators,

tlie

1.850
there being 46 of these installed, each having a capacity of 40 horsepower. The motors for these ele-

vators are located in the attic, so th.at no space is
occupied in the basement by elevator machinery.
These elevators are all of the drum type, and were
installed by the Otis Elevator Company, the installation being the largest order for electric elevators
ever executed in the ^^"est, if not in the country.

From these boxes tap
up the show cases. Tliis

capacity of over 5,000 lights.

were run

to light

Private Telephone Exchange.

amount of business handled
and of the popularity of
its resting room is shown by the large private telephone exchange which is installed in the building.
indication of the

through the

To light the various show cases throughout the
building water-tight iron floor boxes were installed,
each bo-x being fitted with a brass cover. About
400 of these boxes were installed, havHng a total
circuits

ment. They are automatically operated by means of
push buttons and have a capacity of 100 pounds each
at a speed of 400 feet a minute.
They were installed
by the B'urdett-Rowntrce Manufacturing Company of
Chicago, which also put in the system of electric
signal lamps at the elevators.

An

Show-case Lighting.

Elevator Equipment.

Of

ELECTRICI-A.N

lighting consists of special small troughs, placed in
llic upper front edge of the show cases, being pro-

retail

store

The exchange is a branch of the Chicago Telephone
Company's system and is located on the third floor,

shown in Fig. 9, immediately in the rear of the
public resting and reception room. The switchboard
represents the very highest type of private branchexchange switchboard construction, and has all de-

as

are of the tandem or double-worm
In the new building
type.
there are installed 21 of these elevators in groups
of four to six each. The motors, drums and elevator medianisnis of one bank of five of these elevators are shown in Fig. i. The machines are all con-

The

elevators

and gear, direct-connected

by the electromagnetic control system, the
switches for which are mounted on separate boards.
as shown in the illustration. In the old Singer
Building there are 11 new elevators of the same type
and 14 are now being installed in the Annex and
other Wabash Avenue buildings, these 25 machines
taking the place of steam and hydraulic elevators of
The passenger elevators have
a variety of makes.
a c.ipacity of 3.000 pounds each at 350 feet a minute
trolled

and the freight elevators 3.500 pounds

at

250 feet a

minute.
.\ special

feature of these elevators

of illumination, there being

more

their

is

light

method

provided

in

each car than in any other installation in the city.
In the center of the car, above the dome of Tiffany
glass, there is a cluster of four t6-candlepower nghts,
while in the corners of each car there are four more
lights, making a total of eight lights per car.

Lighting Fixtures.

The electric-light fixtures installed throughout the
new building are of very ornamental and substantial
design. The general type of six-light fixture that is
on

used

most

of

the

floors

is

indicated

in

FIG. 8.

TIFFANV CHANDELIERS IN ENTRANCE TO
CO.
retail BUILDING.

from view by means of bands of mirror about
two inches wide. In the trough are placed special
tected

small Edison sockets for use with miniature lamps.

Outside of the heavy demand on the power supply
of the buildings occasioned by the elevator motors,
the principal use for power is for pumps and other

POWER AND LIGHTING FOR MARSHALL FIELD i
CO. — nTICAL SIX-LIGHC FIXTURE IN NEW
RETAIL EOILUING.

In
Fig. 7. These fixtures are of ornamental bronze.
the tea and reception rooms the chandeliers and
brackets are of various attractive designs in keeping
with the arrangement and ornamentation of the

rooms.
2,600,

The

and the

total
total

to about $49,coo.

number of fixtures installed is
amount of the contracts amounted
James Corday & Co. of Chicago

made the installation.
Some chandeliers of

a special and very ornamental
design are located in the main State Street entrance
of the new building. There are three in number and

each of them weighs between 1,200 and 1,500 pounds
special hangers were necessary to support them. Two
of the chandeliers are shown in Fig. 8, from which a
good idea of their beauty may be gained. The
glass used is of the Fabrile ware, and the construc-

machinery in the basement. There are installed four
15-horsepower motors, driving house pumps, with
two two-horsepower motors, driving return pumps.
A refrigerating system of a capacity of 50 tons of
I'cfrigeration a day is to be installed, and cooled
water will be forced throughout the buildings and to
the tea room for drinking purposes by two 15-horsepower motor-driven pumps. The refrigerating plant
will be operated by two 20-horsepower brine pumps
and two 75-horsepower ammonia compressors, all
The pneumatic-tube cash-carrier
electrically driven.
system is operated by two 75-horsepower and two
40-horsepower motor-driven blowers. Compressed
air for use in operating the elevator doors and cleaning furs and for dental purposes in the Annex Building will be supplied by duplicate compressors, driven
by 75-horsepower motors and by a small compressor
operated by a 7%-horsepower motor. Other power
motors include a five-horsepower direct-lift motor,
a two-horsepower centrifugal pump and two 50horsepower ejector compressors for lifting sewerage
tc the level of the street sewers.

new

An

interesting fea-

a set of nine electric
dumb-waiters that travel between the attic and baseture of the

building

is

as

tails

complete,

perfect,

NEW

and up-to-date

latest relay central-office switchboards.

In

as

the

fact, the

may

be classed as a common-battery relay
branch - exchange switchboard equipped
throughout with lamp signals. The switchboard con-

toard

private

Miscellaneous Power.

FIG. 7.

—

POWER AND LIGHTING FOR MARSHALL FIELD &

of two seven-panel, three-position sections of
mahogany switchboard, patterned after the standard
sists

relay switchboards in the Chicago Telephone Company's central offices. It is now equipped for 300
private branch-exchange lines and 40 trunk lines
leading to the Central Exchange. All subscribers'
lines

and trunk

lines

are multipled in front of

all

operators.

The

ultimate capacity of these six operating boards,

only

being as

fully equipped,
instruments are
equipped with coin boxes and are essentially
public telephones, a charge of five cents per call being
made, the subscriber depositing a coin in the box
before connection is completed. A small apparatus

four
will

positions

be 400

lines.

Most of

yet

the

room

for storage batteries, distributing frames, fuses,
switches and power apparatus is provided separate
from the switchboard quarters. The storage battery
is used both for signaling and talking purposes.
The great number of relays used on its switchboard are all mounted on a special iron relay rack
in the rear of the board, back of the public telephone
Connecting the switchboard with the appabooths.

ratus room, where cables from distributing boxes
located at various points on every floor of the large
building terminate, are approximately 1,200 pairs of-
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wires,

all

in

drawn

cables

The

iron conduit.

into

whole installation is made as fireproof and complete
as possible, and is amply protected from mechanical
injury.

Wholesale Building's Light and Power.
Turning from the equipment of the retail store to
that of the wholesale building, one finds a smaller
but

installation,

electrical

still

one of considerable

of feeders

was

entirely

changed and a large number

The switches

include four large

triple-pole switches for controlling the four lighting

power equivalent

the retail store,

in

igo2

13,

makes

a grand

feeders of the building, also double-pole knife
switches, allowing one switch for each motor in the
building.

connected load for the two stores of over 100,000
i6-candIcpower equivalent. This does not include
several large power motors, which will probably be
installed in the near future.

In the same room in which are located the abovenamed switchboards there are installed two General
Electric compound-wound motors, belted to Gould
triplex power pumps, as shown in Fig. ii.
These

Without doubt this contract for the supplying of
electric power equivalent to that consumed by 100,000

While most of the

lights had already
been installed in the wholesale store, the arrangement

proportions.

switches in front.

September

the

deliver water to the roof tanks at the top of
Street building, and also to tanks in the
of the Jackson Boulevard building, directly

Adams

attic

total

Conclusion.

i6-candlepower

incandescent

lamps

stands

as

the

amount of current sold by any central-station
company in the world to a private customer. An
largest

idea of the

size of the contract may be gained by
regarding this capacity of 100,000 lamps as a load for
a central station in a good-sized city.
That number
of incandescent lamps in itself would undoubtedly
be considered a good load for a city between 100,000

and 200,000 population and probably is a figure that
is not far from the number of incandescents
now
supplied by such cities as Toledo, Ohio, or

St.

Paul,

Minn.

New

Engineering Building at University
of Michigan.

Work

has been begun on a new engineering building for the University of Michigan, at Ann Arbor.
Mich., which, when completed, will relieve the pres-

crowded conditions of the engineering department and afford a fitting and commodious building
ent

for the engineering students.
The architects for
the building are Mason & Kahn of Detroit.
The
structure will contain 1,500.000 cubic feet of space,
will be of pleasing and substantial architecture, and
is to be erected at a cost of about $150,000.
The site selected for the building is the southeast
corner of the campus that is intersected by the beau-

"diagonal walk." The structure will be erected
in the form of an "L," the two long sides
facing the streets, while extending west from the

tiful

something

POWER AND LIGHTING FOR MARSHALL FIELD &
of additional lights were wired.

work
The

in

that building

central-station

the basement under

The scheme

was about

for the

as follows

service enters the building in

Quincy Street

two

points, a

CO.

east side will be a wing. An elevation of the building looking northwest from the corner of the campus is shown in the
accompanying illustration,

PRIVATE BRANCH TELEPHONE EXCHANGE.

which

The motors

are controlled automatically by
floats installed in each tank, the arrangement being

south.

such that in case the water is shut off from any one
it will not affect the operation of the automatic

feet,

stories

building at any one time, thus giving two independent sources of supply and doubling the factor of
Besides this, each of these services itself is
safety.

switches and starters which are installed in the basement. These pumps are also used to pump water
to the pressure and gravity tanks installed in connection with the sprinkler system. They deliver
water against a pressure of 150 pounds when used
on the sprinkler system.

being at each service a feed from
the underground system of the Edison company and

Included in the motor installation of this building
are 17 electric elevators.
What is considered a re-

separate service switchboard being installed at each
of these points. Each service is capable of carrying
the probable maximum load which will be on the

in duplicate, there

Fig.

10.

Main Switchboard.

Fig. II.

POWER AND LIGHTING FOR MARSHALL FIELD &
also a direct feed

from one of the power

stations.

In one case the feed comes direct from the battery
at 139 Adams Street; in the other it comes direct

from the Harrison Street

On

station.

the opposite side of the large basement
which these services enter there is the large
operating board, which is shown in Fig. 10.

board

room
main
This

supplied with current from each of these
services by a heavy feeder, consisting of 10 1,000,000circular-mil cables. Accordingly, this main operating board has practically four sources of supply.
is

The board is built according to the latest improved
methods, with bus-bars at the back of the board and

markable record was made

CO.-

The work

.

Spanning

in

total height of

some

75 feet, being four

the clear.

Extending

to the left or west of this central porthe south wing, 60 by 174 feet, and on the
right, is the east wing, 60 by 213 feet, with an extension to the north, 22 by 100 feet, for the pro-

tion

is

longation of the naval tank.
To the west of the
north end of the east wing will be the north wing,
60 by 60 feet, for the steam laboratories, with a

Electrically Diiven Triplex futnps.

-VIEWS IN WHOLESALE BUILDING.

in installing 14 of these
consisted in removing 14 steam
elevators and replacing them with those of the electric type, and the work was done by the Otis Elevator Coinpany between April ist and June isth
without any interruption of the service.
There is a total of about 700 horsepower in motors,
including elevators, installed throughout the building,
while the lighting consists of about 300 five-ampere
incandescent arc lamps and about 4,400 i6-candlepower incandescent lamps, making a total connected
load in i6-candIepower equivalent of about 18,000
lights.
Adding this to the total of 82,000 i6-candle-

machines.

reproduced from The Technic.

and a

tank,

at

is

the diagonal walk will be an arcade, 14 feet wide
and 66 feet long, above which rises the central portion of the building, with a ground plan 66 by 57

projection, 34 by 34 feet, for experimental work in
high-pressure steam.
Stretching the building out
in

a straight line it would have a total length of
exclusive of the extension for the

over 500 feet,
naval tank.

The

first

story will be built of rock-faced native

stone, the rest being of a

dark reddish-brown,
paving brick, while the roof is to be red
tile.
All floors are to be of concrete and expandedmetal construction, thus rendering them fireproof
and also practically soundproof. Through the center of each wing on all floors and through the central part extends a continuous corridor,
11
feet
field

vitrified

September

13,

WESTERN ELECTRICIAN

1902

wide, out of which open the various lecture rooms,
recitation rooms,

main corridor

drawing rooms and
be about 400 feet

will

of the floors.
considerable

A

This
long on each
offices.

of the south wing will
be devoted to the electrical engineering department.
On the first floor will be located two large electrical
laboratories, each 52 by 30 feet in size. One of these
portion

rooms will be used for direct current for heavy
chinery and the other for alternating current

mafor

smaller rooms on this floor
a
will include a photometry room, 10 by 20 feet
calibration room. II by 20 feet; a battery room, 12

hea\-j'

machinery.

The

;

by 22 feet; three research rooms, an instructor's
room, office, toilet room. etc. Two large recitation

rooms and a drawing room

for the electrical

stu-

169

been used if it had been deemed advisable by the
engineers of the road.
The cars will probably be 60 feet in length and
weigh about 50 tons each. They will be supplied
with Master Car Builders' trucks, designed for high
speed, the track is to be laid with 80-pound rails, and
it is expected that the distance of 31 miles will be
made in 43 minutes, including stops. The cars are
to be equipped with four motors, each of 100 horsepower, and it is expected that a normal speed of
40 to 45 miles can be attained and a speed of 60
The motor, which
miles reached when necessary.
is the novel part of the equipment and the key to the
entire system, is a variable-speed motor having characteristics adapted to railway service and in all respects equal, it is said, to the present direct-current
railway motor. It has been developed and tested in
severe service during the last few years by the West-

and laborers, and in the general shops, car,
motor and grip repairers, inspectors and dopers.
The award is binding on both sides to the controcleaners

versy.

It applies,

and the

union,

be an influx

however, only to members of the

result of this provision

itito

is

expected to

the organization of the few hundred

men who

still remain
out of it. The life of the
agreement is from September ist of this year to
September 30, 1903. On the latter date also expires
the agreement which was made some weeks ago with
the motormen, gripmen and conductors. It is stated
that the increase in the men's wages will increase
the company's expenses by $180,000 a year.
The Chicago Union Traction Company has selected Walter Heckman, an attorney, as its representative on the arbitration board which is to decide
the differences with its men. Clarence S. Darrow
represents the union, but the third man has not been

selected

yet.

Pickard Wireless-telegraph Apparatus.
Greenleaf W. Pickard of Boston, Mass., has recently brought out some new wireless-telegraph apparatus.
The coherer which he has invented is

shown

NEW ENOINEEBING BUILDING AT UNIVERSITY OF MICHIGAN.
dents will be located on the second floor of this
wing.
Perliaps the most interesting feature of the building will be the naval or ship-testing tank, for the
department of naval architecture. This tank is the
only entirely inclosed and protected tank for this
purpose located at any educational institution in
The tank will be 22 feet wide, 300 feet
the world.
long and 10 feet deep, with dry dock, model rooms,

attached and a gallery running entirely around
Although primarily for marine investigations,
it.
this tank will also be available for the mechanical
engineering department and will prove a valuable
adjunct to the hydraulic laboratory.
Other rooms in the east wing will be devoted
to physical or engineering testing, compressed-air

etc..

work, computing, research, instructors' uses, refrigIn the north wing will be located the
eration, etc.
hydraulic laboratory, steam-engineering laboratory,
boiler room, gas and fuel-analysis rooms, calibration
The
room, rope and belt-transmission room, etc.
entire fourth floor of the building will be devoted
to the work in stereotomy, mechanism and drawing.

inghouse company, under the supervision of B. G.

Lamme, assistant chief engineer.
As stated before, the power house

is

now

being

erected at East Hyattsville, Md., where the railway
company owns a site of three acres. The power
will be completed in about 12 months, will
be 133 by 203 feet in size and cost in the neighborhood of $350,000. It is located conveniently to water
for condensing purposes and to railway facilities
for handling coal, and will furnish power for the
Chesapeake Beach railroad, which is to discontinue
the use of steam, and perhaps, in addition, to manufacturing plants to be located in this neighborhood.
The company is to take over a small direct-current
road, about 14 miles long, running from Washington to Laurel, Md., as shown on the map, and current
for this line will be furnished by two 200-kilowatt,
single-phase, rotary converters, located at the power
house in Hyattsville. This apparatus is also a new

house

ticles

are located in the pocket below the axial line

of the plugs.

The

circuit

at

herer and a relay.

FIG.

the receiving end includes the co-

The

latter operates a

decohering

PICKARD WIKELE^S-THLEGRAPH APPARATUS.
COHERER.

I.

while in shunt to this circuit is a recorder
lever or armature operated by the relay
energizes the recorder and decohering circuits, the
circuit,

A

circuit.

decohering means being regulated according to the
resistance of the receiving means.

shows the arrangement of the system.
and ground connections are provided, together with the transmitter and receiver. Means are
arranged to disconnect the coherer from the receiver,
and a switch, which comprises a pivoted lever of
insulation material having contacts on each end for
making the connections, is used to connect the transmitter or receiver to the aerial and ground connections.
Mr. Pickard's inventions are covered by
Fig.

2

Aerial

On

the whole, the building, fitted up as it will be,
with the latest and most practical equipment, will
be a valuable addition to the university's engineering department, which now occupies a small engineering building and engineering shops, and has
use of other laboratories and the campus heating

and lighting

in Fig. I and comprises a non-conducting tube
with conducting wires entering the tube from opposite ends.
Surrounded by the tube and connected to
the wires are metallic plugs which have their adjacent ends provided with concavities so as to form
a pocket whose greatest width is between the center of the adjacent ends of the plugs and whose
narrowest width is between the extreme edges of the
adjacent faces of the plugs. Metallic filings or par-

plant.

Alternating-current

Interurban

Rail-

Am/jpous

way Between Washington and
Baltimore.
.\n inlcrcsting and novel use of alternating-current apparatus is to be made on the Washington,
lialtimore and .'\nnapolis electric railway, which
to operate an interurban line from Washington to
Ualtiniore. about 40 miles in length, with a branch
to .Annapolis, 15 miles in length, as shown on the
accompanying map. The contract for the electrical
equipment has recently been let to the Westinghouse
Electric and Manufacturing Company of Pittsburg.
Details regarding the new system have not been
given out. but it is stated that by its use the limitations of the induction motor and the disadvantages
cjf the multiplicity of overhead conductors necessary
in polyphase systems will be avoided and that it
is

will

have advantages over the direct-current system.

For the road which is now being constructed between Washington and Baltimore, single-phase, alternating current will be generated in a main power
house, located at Hyattsville, by three 1,500-kilowatt,
single-phase, Westinghouse
generators, delivering
current at 15,000 volts and driven by cross-compound, Hamilton-Corliss engines. This station is to
be of more than average size and is in no sense experimental. The power house will be built of brick,
with stone and concrete foundations, and will contain in addition two 125-volt direct-current generators, to be used as exciters, for the alternators and
a large switchboard with electrically operated oil
switches, circuit-breakers,
lightning-arresters, etc.
Current will be distributed from the power house at
15,000 volts to transformer stations, located at suitable intervals along the line.
These transformer
stations will contain only stationary transformers
with the necessarv' switches and fuses, but no moving machinery, and will, therefore, not require the
presence of an attendant. From these stations current will be fed to the single trolley -wire at 1,000
\-oIts.
The pressure of i.ooo volts which has been
adopted for the trolley wire is not a necessary part
of the system, as a much higher voltage could have

WASHINGTON-BALTIMORE ELECTRIC RAILWAY.

and of considerable interest, especially
shows the possibility of operating the new
with
existing direct-current plants.
system
The engineer of the new road is the Cleveland
Construction Company, of which Will Christy is
departure
since

it

The officers of the Washington, Baltimore and Annapolis Railway Company are President, W. H. Lamprecht; secretary. Otto Miller, both
The directors are as follows
of Cleveland, Ohio.
W. H. I.amprecht. F. T. Pomeroy, F. N. Wilcox
and Otto Miller, all of Cleveland, Ohio Will Christy
of Akron, Ohio; James Christy, Tr., oif Washington,
D. C, and W. L. Marbury of Baltimore, Md. It is
also stated that Henry Everett, E. W. Moore and
W. J. Mandelbaum & Co. of Cleveland, are largely
president.

:

;

interested in the enterprise.

Arbitration of

Street-railway Troubles
in

FiG. 2.

PICKARD WIRELHSS-TELEGRAPH APPARATUS.
ARRANGEMENT OF SYSTEM.

three patents, issued last

Consolidated

Chicago.

Wireless

week and assigned

Telegraph

and

to the

Telephone

Company.

The

arbitration board to which the differences of

some of the employes with

the Chicago City Railway

Company were submitted

has presented

its

report,

and the board's findings are regarded as a victory
for the men. The board consisted of ex-Judge S. S.
Page (attorney for the company) for the company,
J. H. Bowman (a well-known union man) for the
union, and A. C. Bartlett (prominent hardware merchant) as the third disinterested member. A genera'
increase of 10 per cent, was granted the men and in
addition the working day was defined as 9% hours,
with time and a half for overtime, and a holiday
every other Sunday. About 2.000 men are affected
by the settlement, the classes of labor including carlx>dy workers, rough painters, handy men. grip repairers, pit-room men, washing-machine men, brass

Electric

Railways Affect Carriage
Trade.

In the United States census report on "Carriages
and Wagons," prepared by James K. Dawes, is this
"It will not be amiss to call
interesting statement:
attention to the natural effect produced on the industry by the remarkable and rapidly increasing extension of the electric-traction systems during the
These systems connect the thickly
last few years.
populated cities with the surrounding towns and
villages, and afford not only the residents thereof,
but also the rural communities through which they
pass, rapid and convenient methods of communication.
Thus at a minimum expense rural and suburban communities are hrougbt into close tO"ch with
the city markets, and in consequence the use of carriages and light wagons has been largely reduced."
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Progress

in

Space Telegraphy.

denser and a coherer, the condenser being put into
the

Bv Emile Guarini.
I.

The Marconi

later days space telegraphy, and espeMarconi system, has made great and rapid
progress, as seen from a scientific, technical or com-

mercial point of view.
The first form of the apparatus which was given
practical application consisted of a transmitter (Fig.
in

the form

in

such a manner that

divides

it

The

of a key opening and closing the

results

of

the

syntonization

are

still

13,
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denser in the discharge circuit (Fig. 8). The antenna is grounded through the secondary of an induction coil, the primary of which is put in circuit
with a condenser and the oscillator knobs (Fig. g).
Fig. 10 represents the ensemble of the transmitter

the

this

cially the

i)

circuit

secondary coil into two equal coils or parts. By
arrangement, if each half of the secondary is
made equal to one-fourth of a wave length, the
coherer becomes placed between a positive and a
negative center of potential, or, better expressed,
between two points of maximum difference of potential, which, according to the arrangement, are
the only ones between which it will act.

System.

these

In

September

as described above.

By

the second scheme

discharge,

of

one

ball

for increasing the energy

the oscillator,

o<f

which

is

grounded, is also put in connection with a second
antenna (Fig. 11).
Mr. Marconi has also brought out a very successful transmitting apparatus of another type.
In
this arrangement the antenna is made up of two
concentric cylinders. Of these, the exterior one is

more

\
t

1

^no=>

-

irrr

rmn

IfTTTH

L{na^

Fig.

No.

Eaily Transmitlei'.

I.

2.

Early Receiver.

Fig.

3.

luiproved Receiver.

PROGRESS IN SPACE TELEGR4PHY.
circuit of a variable electric current.

suitable

Use of Condenser

source of

its terminals grounded
and the oilier joined to the antenna (\'ertical wire),
works an oscillator or producer of oscillatory waves

of this coil, which has one of

tions bettered.

witli Colierer

Fig.

Jigger Ariangement.

5.

OF MARCONI APPARATUS.

marked by putting a condenser (Fig. 4) in parallel
with the coherer. Marconi found that, by using now
the apparatus shown in Fig. 5, the transmission
was greatly improved, and the resulting coitimunica-

This key and

current were inserted in the
primary circuit of an induction coil. The secondary
a

Fig.

— DIAGRAMS

In this arrangement one terminal of

joined to one terminal of the secondary of a second
induction coil. The interior cylinder is grounded,
as is also the other terminal of this secondary coil.
Marconi often made use as in the experiments betweet Biot and Calvi of two or more induction

—
—

of higli frequency.

The receiver (Fig. 2) was made up of an antenna
grounded through an induction coil, the latter being
in circuit with a battery and a relay.
As is well known, one of the greatest accomplishments to be achieved in space telegraphy is the secur-

I

Fig.

6.

Two Receivers

rX-rrrjW

rnmrv,

Fig,

Joined to

One Antenna.

Fig.

7-

Oscillation of Sending Engergy.

SPACE TELEGRAPHY.
ing of secrecy for the dispatches. Mr. Marconi behe will be able to accomplish this result by
iTieans of syntony.
With the apparatus used by Mr.
Marconi up to 1898, in which the antennae were
connected directly to the transmitter and receiver,
lieves that

S.

Condenser

in Dis-

Fig.

9.

charge Circuit.

— DIAGRAMS

Condenser

oscil-

lator Circuit.

Fi^. 10.

Improved Transmitter.

OF MARCONI APPARATt'S.

—

the primary of the induction coil Marconi designates the coil as a "jigger"
is grounded and also
joined to an antenna through a solenoid.
Mr. Marconi has also been able to receive several
messages at the same time. This was done by joining several receivers to a single antenna (Fig. (5),
each receiver being set to respond to a different
wave length. The transmitters may be set up in
different stations or they may be grouped together
in one station, each employing its own antenna, or
all being joined to a single antenna.
The transmitter has received a great deal of Mr.
Marconi's attention, with the result that he has
determined upon several modifications of it. First,

—

coils,

their

their primaries being joined
secondaries in parallel.

in

series

and

The Marconi system has

already been installed
has been adopted for use
on the steamboats plying between Ostend and Dover.
The land station at La Panne is shown in Fig. 12.
The English Naval Department has also installed
a great number of Marconi stations on its warships
and' on the coast.
Many other countries are now

numerous

in

places.

It

^1-

—po—
Connection of Knobs
aod Antennae (Marconi).

Fig. II.

Fig.

14.

Direct Exci-

tation (Braun).

Fig. 15.

respectively, syntony was not possible, unless neighboring wireless stations employed antennas differing
considerable in length from those used in connection
with the Marconi apparatus. In the case of there
being only slight differences, a definite code was
necessary to assure secrecy.
The best results have been obtained with the arrangement shown in Fig. 3. Here the antenna is
grounded through the primary of an induction coil,
ihc secondary of which is in circuit with a con-

Inductive

E.\-

citation (Braun).

SPACE TELEGRAPHY.

— DIAGRAMS

Fig. 16

II—'-

Grounding the

Fig. 18.

Transmitter (Braun).

Late Type of Braun
Apparatus.

Fig. 19.

Late Type of Braun
Apparatus.

OF MARCONI AND BRAUN APPARATUS

he intends to increase the energy of discharge CV'
by increasing the transmitter's capacity C. Second, he has determined to divide the sending energy into a repeated number of oscillations (Fig.
7), instead of sending it out in a single oscillation
as was done by the apparatus shown in Fig. i. Third,
he has decided upon increasing the radiating power

adopting the system. A company has recently been
organized in America with a capital of $6,000,000
for the exploitation of the Marconi patents in the
United States.

of the antennas.
The first desired modification (capacity increase)
was obtained, in one manner, by placing a con-

Mr. Guanni appears to h ive overlooked Marconi's rere'pt
I.
of intelligible messagos rn the S'eamship Philadelphia in miijAtlantic. f om Cornwall, England, over a distance of i.goo miles,

In

the

last

15

months the Marconi system has

been subjected to three great
1901,

the

'

last

ofificiaj tests."

Marconi International

February.— Ed.

In April,

Marine Company

September

13,
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established communication between Biot and Calvi,
distance of nearly 107 miles. In this test, the

a

antennae were raised to a height of

193.8 feet.

.\

drawn from the topmost point of
antennx support came tangent to the surface

the

straight line

the water
yards.

at

a

distance from

Experiments have proved

the

station

at

tliat,

of

of 537.3

certain

hours

of [he day, troubles, due to atmospheric electricity.

171

suits of these trials are not known, and probably
never will be, owing to the secrecy observed by all
who can give the desired information. The two

which were of enormous power and which
were destroyed
in September (1901) by severe storms.
Having re-established the Lizard station, made up
of powerful machines and 20 masts of a height of
_>io feet (Fig. 13), Mr. Marconi decided to attempt
communicating with a station situated near St.
Johns, Newfoundland. The distance between the
At .St. Johns
last two stations is about 2,112 miles.
the English government gave its aid in every way
lending to further the trials of the inventor. Mr.
Marconi, not having an established station at St.
Jalins, chose a very simple installation, relying on
stations,

cost in the neighborhood of $70,000,

for the suspension of the antenna;. He used
the Lizard station for the transmission of the signals and the St. Johns station for receiving them.
kites

Mr. Marconi himself remained at St. Johns.
He had arranged in advance to have the letter S
signals (Morse) sent out repeatedly during several
days at the hour of six o'clock in the evening.
According to our information, the transmitter

—
Fifth —To some practical joker.
Sixth — To signals from submarine cables.
Seventh — To opening or closing of a light
or other sounds,
Eighth — To hallucinations of the watchmen.
Ninth — As Marconi contends, to the signals

Fourth To boats provided with wireless-telegraph
apparatus and passing Newfoundland.

circuit

etc.

sent

out from the Lizard.

Another opinion, coming from officers of the
French army advances this hypothesis
Wireless
:

telegraphy, according to
wires.

waves

It

none the

is

will follow

—w-itness

dispenses with

its definition,

less true that the Hertzian
conductors when exposed to them

the antenna;.

Why,

then,

in

the case at

would they not follow the transatlantic cables,
since at the two extremities of the cable "wire"
and "wireless" stations were neighbors?
This explanation of the situation seems to me
the most plausible and ingenious of any which has
been advanced. I will add that I had already
thought of it, and, if I have not insisted on this
point, it is because at the extreme stations
if the
report given out by Marconi was exact sounds
similar to those heard in cable stations during
issue

—

—

have been heard at the receiving
during bad weather telegraph instruments are often crossed by instantaneous currents of very high potential, which act adversely
on the electromagnets, and may be strong enough
to burn out the coils of the galvanometers and receivers.
It is not impossible nor improbable that
the powerful transmitters of tlie Lizard station
in
this way
imitating the thunder on a small
scale
induced currents in the cables which are
storms

should
In

station.

fact

—

—

FIG. 12.

Newfoundland
would have
inducted other currents in the antennae of the Marconi station. This hypothesis is more admissible,
since the Marconi antennas, suspended by a kite,
were considerably inclined. Again, it .should be
stretched

LAND STATION AT
LA PANNE, BELGIUM.

SPACE TELEGRAPHY.

between'

England

and

these currents arriving near St. Johns,

hinder communications if very sensitive coherers
used and special precautions are not taken.
The good results of syntonizing have been proven
conclusivelj", but results obtained from trials of
double communication have not been very convincing at the distance between Biot and Cahi 107
miles the former tests of multiplex communication
by Marconi having taken place over a distance
of about scA'j miles.
In October, 1901, Italian naval officers successfully
establisJied coimnunication between
a station on
are

added

the

that

cable

employes

have

confounded

—

—

Mount Argentaro and Madelena
of 124.2 miles. They hope now
munication between

Island,

a distance

com-

to establish

Rome and

the island of Caprera,
a distance of 155% miles, in order to free themselves
from the cable which joins the Italian Peninsula
with the Island of Sardinia. The tests already

FIG. 13.

.

SPACE TELEGRAPHY.

— MASTS

AT POLDHU,

ENGLAND
used at the Lizard was sihiilar to that used between
Eiot and Calvi, only of larger Size. The receiver
was an electroradiophone, combined with the Mar"jigger."
Correctly speaking, this is simply
using a telephone for a receiver, which compels one
to accept the affirmation of Mr. Marconi with the
greatest reserve, when he says that he received

coni

space telegraphy.
(braun).

fig. 20.

trans.^^tter key

Marconi signals with atmospheric disturbances 'and
waves conducted by the cables might be

that the

order to actuate siphon recorders, but
power to work so sensitive an
apparatus as the coherer by induction. Further, the
waves may follow the armor of the cables, and in
that case the cable apparatus at the extremities
w'Ould not have received any perceptible signals.
If this hypothesis is good, there are two concluAlthough the waves
sions to be drawn from it
are propagated in all directions (even over the

very feeble
still

have

in

sufficient

:

the Marconi system the solution of
would not be complete second, since
the waves traverse the water which has already
been proven by the fact that a 'receiver-coherer is
acted upon under water and that the water waves
produce effects on submarine cables even at a great
depth it can be drawn from this that the waves
are transmitted through the water.
cables), as

in

the problem

;

—

FIG. 17.

made and those

to be

SPACE TELEGRAPHY.

made

— BRAON APPARATUS IN

arc of great strategic

importance to Italy.
Since January, 1901, regular communication has
been maintained between the Lizard and St. Catherines, on the Isle of Wight, a distance of 186V1, miles.
The height of the antenna: used is 157 feet, and the
antennae are multiple
joined in parallel.

Mr.

Marconi,

commenced

his

;

that

unknown

is,

several

cables

arc

and equal intervals from
it was practically, physically, and mathematically impossible for them to
have come from any other place.
According to the opinions of competent authorities, the signals recorded by the Marconi apparatus
at St. Johns, Newfoundland, may he attributed to
the Lizard station and that

r.ny

to

transatlantic

general public,
operations early in
the

1901 by establishing stations on the Lizard in England and on Cape Cod in Massachusetts. The re-

HELGOLAND STATION.

different S's at determined

of the following causes:

First

— Atmospheric

— Thunder.
—To some

electricitv.

Second
I'hird

wireless-telegraph

the .\merican continent.

station

on

—

II.

Space Telegraphy in Italy.

country where William Mairconi was born,
was one of the first countries to adopt space telegraphy. Everybody remembers, without doubt, the
remarkable experiments which were made there
in 1897 (July),. Wrhen Mr. Marconi was invited to
make a demonstration by the authorities of his country, who have shown since then that they imderstand the importance of space telegraphy.
Italy, tlie

'
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In the course of these experiments at Spezzia, the
distamce of communication attained between a moving ship and the coast was 10 miles.
Since then Marconi, having given the Italian government the right to make use of any and all of

maximum

—

—

patents ^the experiments have been continued
by the minister of war and more especially under
the direction of the minister of marine. At first
the experiments were under the direction of M.
his

Pasqualini, chief electrician in the Navy Department, and his co-worker, Civita, then the officers
themselves.
It is almost a year ago now since the Italian
newspapers made note of the fact that signals from
an Italian cruiser in Sicilian waters, had been received on board an English njan-of-war, lying near

that only this part of his connections

was described

in

his

patent of

(Leyden jars)
and not the
from this that

1898,

junction with the earth. It results
Mr. Marconi alone has the right to use, in his transmitter no matter what form he employs a junction
with the earth. In this case Dr. Braun would be
able to make use of connections in which such a

—

—

Later on Dr. Braun made
cases, where a junction
with the earth seemed to be necessary, it did not
in reality represent the only way or the best way
for obtaining communication over a great distance.

nction

is

not necessary.

the observation that in

all

the island of Malta, the distance between the two
ships being 109 miles.
Toward the close of last October the officers of
the Italian navy, after great trials, and after long
and laborious researches, and without foreign aid,

Mount Argentaro and Madelena

telegraphy, they

will

in

all

that,

soon be independent of the submarine cable which
joins the Italian peninsula with Sardinia.
The War •Department will also adopt space teleg-

current is rendered intermittent
trolytic interrupter through which is

(Fig. 20)

— closes.

by an eleccharged the

primary of an induction

coil.
This coil is made in a
order to have very slight hysteresis and slight self-induction with a minimum heat
loss.
This at once becomes appropriate for a charge
of great quantity. The secondary of this coil operates an oscillator, each ball of which is connected
through Leyden-jar tubes (the number of which
can be easily increased or diminished, as shown in
Fig. 21), to the primary of a special coil, immersed
in oil (Fig. 22).
The completed receiver is seen in

special

manner

The

23.

in

receiver

is

tested

short distances

at

which

terminals of the coherer. The
small induction coil has one of

and

directly,

applied to the
of this
terminals joined
is

secondary
its

the

other indirectly, through a coherer, to a metallic plate or fully as well, to a
wire equal in length to the antenna, which wire
may be coiled up in the form of a helix. The coherer is placed, as ordinarily, in circuit with a battery
and a relay which closes the circuit of a vibrator

and of

a

Morse or other telegraphic

registering de-

vice.

SPACE telegraphy. —OIL-INSULATED COIL

22.

FOR BRAUN TRANSMITTER.

thanks

probability

This

raise the difference of potential

FIG.

newspapers make the statemient

a special key

of the antenna; (Fig. ig), in length equal to
of one-fourth wave, is joined to a metallic
plate or to a wire equal electrically to the antennse,
through the primary of an induction coil, arranged to

across land.
wireless

dynamo) which

to suppress the sparks at the rupture

One

Communtcation, by
wireless telegraphy between the Italian peninsula and
the island of Sardinia is henceforth an established
fact.
Good results have been obtained in trials
made between Rome and the island of Caprera.
The station in Rome was located on Mount Mario,
since it was only found possible to communicate
any great distance over land by establishing oneself
The
at a considerable distance above the land level.
distance between the two stations is something over
155 miles, a small part of which (8% miles) is
Italian

teries or a

—made

ihat

Island, a distance of 124 miles.

to

1902

paratus is shown in Figs. 18 and 19. The transmitter (Fig. 18) consists of a circuit supplied with
a source of contintious current (either storage bat-

Fig.

very limited means which the budget gave
them, established a good wireless telegraphic con-

between

13,

by a small test transmitter.

\vith the

nection

Septcmbcr

and that

it

could be replaced advantageously by other

purely and simply of a carbon or steel point, which
more or less firmly against a steel

a screw presses

means.

The
ratus

The Braun-Siemens & Halske people have also
made use of the telephonic receiver shown in
Fig. 24.
The coherer of this apparatus consists
often

of the Braun appawhich the transmitter
created in the circuit of the Leyden

characteristic
is,

feature

that the oscillations

emit are first
This circuit, like all the other arrangements,
jars.
is constructed in a. manner such that the sparks
which always represent an expenditure of energy
are reduced to the smallest numoer, and the only
spark which exists is put into the main circuit with
great intensity. Thus the strain on the apparatus
can be easily diminished, as has been shown by
practice.

In the

summer

of Professor

tion

of 1899 the place of experimentaBraun who henceforth was the

—

co-worker of Siemens & Halske, who, in fact, exploit the Braun system
was transferred from Strasburg to Cuxhaven. Here publicity was no longer
to be avoided, and the daily papers spoke of the
system as a scheme for utilizing great quantities of

—

them advantageously. From these
experiments and from those made in his laboratory
at Strasburg Professor Braun obtained the following
"The method of inductive excitation reresults

FIG.

energy, and using

:

quires the

electrical

characteristics

raphy.

21.

It

isfactory

SPACE TELEGRAPHY.— BEAUN TRANSMITTER,
SHOWING LEYDEN-JAR TUBES.

It

was

selective telephones

(Mercadier type) multicommuni-

The following paragraphs

^H

of 1898

that Dr. F. Braun, a professor in the University of

Strasburg, Germany, commenced to occupy himself
with the very interesting problems of space telegraphy in which domain he has since brought out
some improvements which practice has shown to be
of capital importance. As a proof of this, it may
be mentioned that recent results obtained by Marconi have been attained with apparatus very similar
to those of Braun.
Dr. Braun first made experiments through water,
and then through air. After having made an experiment with the Marconi connections, for comparison, the illustrious professor obtained'proofs with
14) and inductive excitation
(Fig. 15) from Leyden jars, and he concluded that
his apparatus by far surpassed that of the Anglo-

^Y^Ch
A
M

Italian system of

Mr. Marconi.

At the same

time,

influence of joining the

antennte to the earth
was studied, and especially the apparatus shown in
Fig. 16.
Dr. Braun found from these experiments

were some connections where the "ground"
was advantageous, others where it was without influence, and others, finally, where it was even disadvantageous. But in the first experiments Dr.
Braun perceived and this was absolutely in acthat there

—

—

cordance with his theory that an arrangement with
a Leyden jar was advantageous, and this fact constituted in substance a very important factor in his
arrangements. It is for this reason, said Professor
Braun, in a Gennan article which he published later.

J
\

are taken from
the
United States Census Report on "Locomotives," prepared by Edward H. Sanborn
of
Philadelphia:
"The number of electric locomotives built during
the census year [1900] was 155, and their aggregate
value, $288,071.
Nearly all of these engines were
built for use in mines, a field in which they have
proved their utility and have met with much favor.
A few electric locomotives of large capacity have
been built for special service upon standard-gauge
railroads, but for the most part this service has consisted of local switching and service in the yards of
large manufacturing establishments.
Thus far the
substitution of electric locomotives for steam-propelled engines on long runs has not been undertaken.

"The

distinction between an electric locomotive and
railway motor car is somewhat vague and inas a motor car often performs practically
all the service required of an electric locomotive, not
only propelling itself, but hauling other cars. The
motor car has come into universal use for street,
suburban, and interurban railways.
Its work very
closely approaches that of an independent electric
This report deals, however, only with
locomotive.
detachable locomotives, not equipped to carry passengers or freight.
"A large proportion of the electric locomotives are
constructed in shops which do not manufacture electrical equipment, but purchase the motors and their
attachments.
On this account their construction is
not a distinct industry, not really belonging either
to the locomotive-building or to the electrical-equipment industry. While most electric locomotives are
built for operation by current transmitted from central power plants, a few have been equipped with
storage batteries, being used chiefly for light work
in manufacturing establishments."
a

FIG.

direct excitation (Fig.

the

& Halske, is so sensiattempts at syntonization. With

it

Electric Mining Locomotives.

of Space Telegraphy.

summer

put in series with

foils all

has made numei'ous trials with very satand has ordered a great deal of

in the latter part of the

is

This receiver, say Siemens
tive that

results

The Braun System

This entire arrangement

cation can be realized.

apparatus from the electric factory at Spezzia.
III.

—

SPACE TELEGRAPHY. BRAUN TELEPHONE
RECEIVER.

a battery and telephone.

of the antennas

be exactly equal to those of the whole arrangement of the transmitter. Likewise the direct exto

FIG.

plate.

24.

23.

SPACE TELEGRAPHY.

BRAUN RECEIVER.

between the wire
of the transmitter and the waves sent from it."
I quote this passage word for word from a statement made under the authority of the Telegraph
citation requires a definite relation

Department of the Imperial German Marine, in
which the direct connection with the earth junction
the antenna is described. This equalization is
required if it is desired to increase the efifects by
joining the transformers either in series or in paralof

lel.

then numerous experiments and installahave been made with the Braun-Siemens &
Halske system, especially in Germany, between Helgoland and the continent. The interior of the Helgoland station is shown in Fig. 17.
The latest type of Braun-Siemens & Halske ap-

Since

tions

definite,

September

13,
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Chicago's Messenger Gir\s.
The messenger-boy

of the past, apparently.

Chicago

Krieger Electric Automobile.

thing
After a short period of ex-

strike

in

is

173

a

periment, the Illinois District Telegraph Company
decided to make general the employment of girls
as messengers. Immediately upon reaching this decision, the company called the striking boys in, and,
having given them their back pay, discharged them,

and so put an end

to their prolonged strike.
Superintendent Patterson says that, so long as he
can prevent it, there will never be another boy messenger in the employment of the company. At present the messages are delivered by girls during the
daytime and by men at night. The company has
found the girls much more reliable and businesslike
than the boys were, and nmch more courteous to

patrons.

When a girl applies for a position on the staff the
superintendent talks to her like a father. He tells
her what to wear and what to avoid, points out the
and
advantages and disadvantages of the work,
promises her immunity from unpleasant duties, such
as delivering wires addressed to saloonkeepers and
others who live in places a self-respecting girl might
hesitate to enter.
At the same time he does not
hesitate to point out how tired she will be when she
finishes running round or how essential it is to her
comfort to abstain from long dresses and picture
Instead
hats, which rain and .splashing mud deface.
of such embellishments he recommends plain, serviceable sLirts and shirtwaists and cheap straw hats.
which will stand the buffeting of the elements for
months. The company has decided not to ask the
girls to wear uniforms, it being the idea to protect
them from comment on the street as much as pos-

The Krieger

and the motor

in
automobile, produced
France, has been among the most successful in solving the problem of long-distance running for electric
vehicles.
Mr. Krieger is one of the pioneers in the
construction of electric automobiles in France, and
he has now developed a type which is noteworthy
for its easy running and especially for the distance
it can cover without recharging.
vehicle of this
type lately made a remarkable run of 184 miles,
which distanced all previous French records. This
run was mainly due to the great simplicity of the
mechanical parts and the careful calculation of the
motor, besides the adoption of the system of placing
the motors directly upon the front wheels; in this
way the electrical and mechanical efficiency of the
whole is considerably increased, and the expenditure
of energy per mile approaches the lowest limit indicated by theory.
This vehicle, built in the shops of the Compagnie
Parisienne des Voitures Electriques, is of the type
known as "electrolette." It has sea,ts for four persons, but its construction is considerably lighter
than that of the ordinary four-place vehicle. The
distance between axles is So inches and the gauge
of the wheels 30 inches.
The truck is 10 feet
eight inches long.
The diameter of the front wheels,
provided with 5.2-inch pneumatic tires, is 33 inches,

electric

A

is thus supported and at the same time
can take a certain angular displacement this, however, is limited by a curved spring, which holds up
the free end of the motor. In the present type the
motor is supported at an angle of about 45 degrees,
which brings the armature axis somewhat below the
axle of the wheel. This has been found an improvement over the old arrangement in which the motor
was simply fixed upright and above the cross-bar,
without the spring suspension.
;

The

capacity of the motors

with a voltage of

all,

15

is

The

120.

horsepower

in

batteries are of the

Fulmen type, and are contained in a removable box
placed in the front of the vehicle and protected by
a cover. The total weight of the batteries is 2,640
pounds. The steering wheel and conlroUer are combined in a single device, which will be observed in
front of the conductor's seat, this arrangement being
characteristic point of the Krieger system.
An
upright column of aluminum contains the cylinder
of the controller, which is operated by a small lever
above. The shaft of the controller is hollow, and
a

through

it

also used),

passes the steering wheel

and the

latter is just

(a handle is
above the controller

lever, both being within easy reach of the conductor.

The

drum

controller

carries

a

series

of

contacts

which work against spring contacts at the side, as
usual.
It is arranged so as to allow the motor to

sible.

Nearly 200 girls have been put to work by the
companj-, and have, it is said, more than equaled
expectations.
The girls seem to like the work, it
being less monotonous than standing behind a department-store counter all day for four or five dollars a week.
Besides, it is more profitable since the
Illinois District Telegraph Company puts them to
work at a dollar a day. No pretense is made that
the pay offered is high for girls of 16 and over, such
as are being put on, but it is claimed that the telegraph service offers more opportunities for advancement than almost any other career open to the young
women. To start with each girl employed will be
given an opportunity to learn operating and then it
is said many business houses are in the habit of
largely recruiting their office staff from the young
That has been
people who bring their telegrams.
so in the past and is expected to be so still more
girls
"fleet-footed
now that, as one optimist puts it,
have once and for all deposed the dawdling boys."
Chicago cannot, however, claim credit for having
originated the messenger girl. Colorado Springs has
never had anything else and Omaha, as w-as mentioned in the last issue of the Western Electrician,
has just decided to replace its boys with members of
the fairer sex. At the same time there is no place
where the experiment being tried in this city has
ever been tried on so large a scale, and it was with
much fear and trembling that the local management
decided to attempt it. So far, however, it has found
no reason to regret the step and hopes for nothing
better than a continuance in the future of the good
results experienced up to the present time.
KRIEijBR ELECTRIC AUTO.MOBILE.

A

Floating Exposition for the Far East.

A

unique means of stimulating trade is being carout at Seattle, Wash., where a large oceangoing steamer, the Oregon, is being fitted up to take
a party of American manufacturers with exhibits on
a six months' cruise, commencing November 15th,
10 Russia, China, Japan, the Philippines, the Straits

and the rear wheels,
measure 43 inches.

ried

Settlements. India, Mauritius, South Africa, Ausand the Hawaiian Islands. This, it is said,
greater
expansion to
will be the forerunner of
America's commerce, being a unique and practical
opportunity for buyers and sellers to become perand
sonally acquainted and discuss the exhibits
methods of packing and preparing goods for the various markets, establishing agencies, effecting sales,
and ascertaining the financial responsibility of interested parties. The exposition is under the auspices
of trade,
of the chambers of commerce, boards
manufacturers' associations, and the consulates of
the various points visited, and committees will discuss methods for the betterment of trade relations
between the United States and the other countries.
tralia,

As

to Electric Headlights.

Writing- on "Locomotives," in a report for the
United States Census Department, Edward H. Sanborn of Philadelphia says: "The electric headlight is
one of the minor accessories which have been developed in recent j-ears. It consists of an arc light
placed in the usual position upon the boiler front.
and supplied with current from a small, direct-connected dj-namo and engine, usually mounted upon the
These headlights furboiler just behind the stack.
the
nish light of intense brilliancy, illuminating
track for a long distance in advance of the locomotive, and their use has been quite general in recent years upon many railroads, particularly in the

West."

It is the

with

4.8-inch

pneumatics,

construction and arrangement of the

mo-

act as a

dynamo when

descending- grades, and thus

charge the battery, and also to utilize the motor
as an electric brake.
A powerful mechanical brake

tors that especially characterize the Krieger system.

acts

has been several years since the inventor brought
out the idea of placing the motors directly upon
the front wheels, and although the different types
of vehicles have been modified in various ways, this
general principle, which proved so successful, has
been always adhered to. The front axle has the
form of a fixed cross-bar. At the end of the bar
is a pivot, about which turns a short axle carrying
This pivot is provided with ball bearings
the wheel.
for easy working. For the steering, each pivot
carries a projecting arm. and the two arms are
connected by a cross-rod, which allows the pair
of wheels to be maneuvered from the steering wheel.
A motor is fixed to a support on the cross-bar
and close- to each of the wheels. The motor drives
the wheel by a small ninion which engages in the
large gear wheel fixed to the hub, just inside the
main wheel. This gear wheel, with its pinion, will
In
be noticed in the accompanying illustration.
this way each wheel is driven by its own motor, and.
One wheel
electrically, forms an independent system.
may thus turn faster than the other, and this renders
the use of a differential gear and its consequent
mechanism unnecessary. This reduces the mechanical part of the vehicle to its simplest form and
reduces the resulting losses.
The motor is of the four-pole enclosed type, with

The consumption of the vehicle per ton-mile is
85.9 watt-hours when running at 15 miles an hour

It

an aluminum cover, which makes it perfectly tight.
The motor box has cast on one end a ring-shaped
projection, which fits upon a collar on the journal.

upon the rear wheels.

on a level, and at a speed of 18 miles an hour it is
96 watt-hours. The weight of the vehicle without
batteries is 2,330 pounds, and with the batteries
The average
(2,640 pounds) it is 4.970 pounds.
speed on level grade is 16 miles an hour, with a

maximum

of

As has been

22.

machine made a record
remarkable run from Paris
covering 184 miles. The vehicle

stated,

for long distance in
to

Chatellerault,

this

a

the picture is of somewhat smaller size,
but of the same general build. The 1S4 miles was
run (deducting stops) in 15 hours 15 minutes, or

sliown in

about 12 miles an hour, in spite of the fact that the
25 first miles of bad road were made at only eight
miles an hour. The battery had a charge equivalent to so kilowatt-hours, and to recharge it (counting the efficiency of the accumulators at 80 per cent.,
on account of the slow charge) 62 kilowatt-hours
are necessary. An idea of the expense will be useful.
Counting the kilowatt-hour (in France) at
$0.12, this makes $7.44 for the 184 miles, or about
To keep in order such a battery re$0,040 a mile.
quires about one franc per 100 kilogrammes and per
charge,

which figures for

the run, or $0,013 a mile.

above, the total cost
trical

energy.

is

this

vehicle

Adding

$0,053

a

at

$2.48 for

this to the $0,040

Ti'Ie

for the elec-
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own work in the wireless transmission of messages
has

attracted

dini
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railroad wrecks in which fire has greatly

aggravated the horrors of the accidents have moved
the New York World to lift up its voice in favor
of universal electric train lighting. This reform is

contemporary is quite right in pressing
for the abolition of all open-flame illuminants on
No one can truthfully gainsay it
railroad cars.
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But we must confess our doubts of
the desirability of the change, for certainly no
mere business advantage should be suffered to rend
the veil of protection rightfully thrown about the
purer and physically weaker sex. At best the system is on a doubtful trial, and the company will
do well to see that its promised exemptions are
enforced.

Professor Goldsborough

American Electrochemical Society, Niagara
tember I5tb, 16th and r7th.

Falls, N, Y.,

Sep-

Indiana Electrical Association, Indianapolis, September 17th
i8th.

Electricians, Rich-

mond. Va,, October 7tb, 8th and 9th.
American Street Railway Association, Light Guard Armory,

is

meeting with excellent

success in his missionary tour

among

the electrical

on behalf of the St.
Louis World's Fair of 1904. Electrical men, particularly in the West, are greatly interested in the Louisiana Purchase Exposition and will help to make it
They receive the chief of the Department
a success.
of Electricity, who is one of their number and well
known to them, with cordiality, give him an attentive
hearing and, in almost every case, promise not only

and

quasi-electrical conventions

their co-operation
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good
other,

assisting
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knowledge of the
value of electrotherapeutic methods by stimulating
acUvily in the production of exhibits that will have
universal
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of

high time that a

It is

more general appreciation should obtain of
good that can be done by the proper and

the great
scientific

use of electricity in the treatment of disease.

The

American Electrotherapeutic Association has done
much in this direction, and the coming exposition
should afford a fine opnortunity for acquatnting the
with the careful, legitimate work that has
been accomplished.

public

It is certainly to be regretted that it was a trolley
car that collided with the president's carriage near

week, killing a body attendant
Mr. Roosevelt and injuring the driver of the
carriage.
But the fault appears to have been that
of the motorman. It was clearly the human equation that was inadequate and not any part of the
mechanism of the electric-railway line. This selfe\'ident truth would hardly be worth emphasizing
were it not for the constantly recurring tendency to
blame a system for the failures of men operating it.
For instance, in conversation with visiting American generals a few days ago, the German emperor
Pittsfield, Mass., last

of

spoke of

St.

Louis.

The
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of thing
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President
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and said that he fervently thanked God for having
spared the
Pittsfield

life

of the president at the time of the

accident.

"Electric

cars,"

continued

his

majesty, according to the report, "are the enemies
of •humanity." The imperial speaker perhaps rethe number of persons who have been
wounded by electric cars in the streets of
Berlin, but one would have credited William IL
with being too keen-witted a man to condemn all
ferred

to

killed or

electric

railways so unsparingly because the people

of

capital

his

and

have

new

difficulty

adjusting

in

The times demand

order.

themrapid

cannot be operated rapidly on
surface lines without some danger to the sluggards.

The

electric
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all
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other

are

but perhaps they
systems should be
over thronged city streets. It is
right,

all

transportation

placed under or
surprising that the kaiser,
progressive

in
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ideas,

who is reported to be
should have made such

an inept generalization.
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article
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September

Akeitr.vtkjn has again

demonstrated

its

eminent

reasonableness in the case of the discontent of the
street-railway employes in Chicago.

There were difbetween the Chicago City Railway Company and its men. After some discussion the matters in dispute were referred to a board of arbitration
consisting of three members, the umpire or third man
being a well-known and disinterested Chicago merferences

chant.
By the award of the arbiters the motormen
and conductors on the South Side lines receive an
increase of 10 per cent, in wages. The working
hours of those employed in the company's shops
are reduced from 12 and 15 to nine a day. A maxi-

mum

number

of hours for the car

men

will also be

Shop or barn employes are to be paid
"time and a half" for work overtime. The agreement thus formed will be binding for one year. Similar differences on the North and West Sides are
to be referred to arbitration by the Chicago Union
Traction Company and its men, the company and the
established.

men having

already chosen their respective arbiters.

These agreements are certainly to be highly commended. In the case of the South Side arbitration the
employes secure substantial concessions, the company
has re-established amicable relations with

an especial advantage

its

men

in the case of a public-trans-

—

and the public is not put to
and inconvenience of a strike. All
needed in any labor dispute to secure the self-

portation corporation
the great loss
that

is

evident benefit of arbitration

is

the

admit, publicly, that one wants no
rightful

equities

—precisely

disposition

more than

to

his

the feeling, indeed, that

behind the jury system when disputes as to fact
are adjusted in the law courts. It is strange inlies

that in an age we call enlightened a fair but
mandatory procedure cannot be devised to make the
crude and out-of-date "strike" impossible.

deed

September

13.
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FALL BUSINESS PROSPECTS.
The industrial prosperity of the United States continues in full tide, and the prospect for business in
the electrical and allied hues of trade in this country
for the fall of 1902 is most excellent. For five years
the country has enjoyed unexampled prosperity, and
there is yet no sign of diminution in the volume of
business. Crop prospects are very good. It is estimated that the corn harvest alone will make 2,333.000 carloads of 30 tons each, ^\ith 50 cars in each

The railroads,
this would load 46,600 trains.
which are large buyers in good times, are making
huge purchases now. The Baltimore and Ohio Rail-

train,

road
ill

Company

a short time.

will place orders for 100 locomotives

The same company bought

100 en-

gines in June and ordered 50 some time ago, which
are now being delivered. These large purchases are
but a sample of the way in which managers are fortifying tliemselves with new engines and cars. In the

few days it has been announced that the Chesapeake and Ohio Railway Company has leaded from
to
a car trust 25 locomotives and 2.300 cars adapted
handling coal and coke. The Missouri Pacific and
the St. Louis, Iron Mountain and Southern have received 95 new engines since January ist and 50 more
last

are contracted for delivery before the close of the
year.

Turning to waterborne commerce, the upward
tendency is the same. Total shipments from ports
on the Great Lakes for the first seven months in
1901 were 19,653,334 tons, as compared with 26,876,004 tons for the same period of 1902, showing a gain
7.222,670 tons, or 36.7 per cent. As much as
canals
16,568,899 tons passed the Sault Ste. Marie
for the first seven months of this year, against 11,-

of

in 1900.
548,192 tons in 1901, and 12,775,246 tons
Traffic in iron and steel originating in southern producing territory during the first seven months of

year amounted to 1,131,275 tons, compared with
857.760 tons for the corresponding period of T901.
In almost every avenue of industry there is great
As
activity and an increasing volume of business.
the electrical business is interwoven with the manuthis

facturing,

mining and commercial enterprises of the

country, there is no reason to doubt its continued
prosperity for some time to come.
The anthracite-coal strike is the one depressing
influence, but that has not seriously affected the
is
and a settlement
electrical industry as yet,

promised within two weeks.
After a slight backward tendency

in the early part
July showed a

of the year the electrical exports in
marked increase when compared with
There is
ing month of last year.
this increase should not be kept up

the correspond-

no reason w^hy
during the

fall

and winter, especially as reports from Germany
show an improvement in the commercial situation in
that country, thus giving some prospect that the
manufacturers will not be forced
to bid for business on the ruinously low prices made
in that country for the last two or three years.
It is a pleasure, in closing this very brief review

German

electrical

of the business situation, to say that there is certainly every reason to anticipate good trade for the

manufacturers and dealers of apparatus in electrical
and allied lines during the closing months of 1902
and as far beyond that as one may venture to look.
This is the opinion of the Western Electrician, and
the views of many electrical
it is corroborated by
business men of prominence, as will be seen by the
following expressions of opinion collected for this
issue.

Boilers.

Safety Steam Power Company, (by
Stewart Thomson), New York: Bearing on the

New York
J.

present business situation, it will be of interest to
state that up to the present tinie we have sold as
many Worthington boilers as in the whole of last

(1901), and even then, we felt that we had
done a fair business. The matter of delivery seems
the vital point. If we could deliver, we could sell
much more. The prospett for orders seems to-day
as bright as earlier in the season, and we anticipate
that our business this year will be at least 50 per
cent, greater than in 1901.

year

the world, and we will soon have a capacity of
25,000,000 feet a year.
The prospect for the fall and
winter trade is very good. It is well known that
none of the conduit manufacturers of this country
can promise delivery until after December ist. The
number of railways changing from overhead to
underground contact, the rapid strides of the Independent telephone business, and the continual use
of conduit with the electric-light companies of the
country, create a demand at the present time far
greater than the production. This has been the condition of things in this line of business for the last
two years.
Dyn.\mos .\nd Motors.

Bullock Electric Manufacturing Company (by
Frank G. Bolles), Cincinnati: In so far as we are
able to see, the prospects for fall business are quite
as good as at any time during the year, and our
business this year has been larger than ever before.

El-nrell-Parker Electric Company of America
(by F. C. Phillips), Cleveland, Ohio: As to the prospects of the fall business in the electrical line, we
would state our opinion in a very few words.
have no hesitation in saying that we think the fall
business will be good in everything but electric fans.

We

Fort Wayne Electric Works (by F. R. Davis),
From the point of view of the
Fort Wayne, Ind.
Fort Wayne Electric Works, the situation at present
is very encouraging and indicates, a flourishing fall
business in almost all lines of its manufacture, but
especially active are the transformer, arc-lamp and
wattmeter departments. In the line of power plants
and factory equipments the trade outlook is most
encouraging. Large contracts for complete equipment of power plants of manufacturing industries
are becoming an increasing factor in the business
of our company. The conversion of belt-transmission and small isolated power units into concentrated
units of larger capacity is being recognized as a
necessity by a large proportion of up-to-date fac:

tories

and plants of similar nature.

Sprague Electric Company (by H. M. Davis),
New York: The indications for fall business in
the electrical

Power

plants,

the country

and allied
machine shops,

trades are undoubtedly good.

equipments as rapidly as is consistent with good
management. This means a continued demand for
generators and motors. The general prosperity of
tric

the country is favorable to the building of new industries and the extension of present ones, and,
from the standpoint of the Sprague Electric Company, the prospects were never better. This has
been the busiest season in the history of the coinpany, and not only are both the Watsessing factory
and the New York conduit factory filling unusually
large orders, but the orders are constantly inciC^^ing.
believe the increased demand for electrical goods
is felt by the majority of manufacturers.

We

Triumph

Electric

J.

I am pleased to say that
\V. Marsh), Pittsburg:
I see no indications of a decline in the electrical
business generally nor in our business in particular.
consider that there is every reason to expect
I
a very large fall business in the electrical and allied
trades, and for a considerable period beyond next
fall.

Conduit.

Standard Vitrified Conduit Company Cby B.
are sold up now for
S. Barnard), New York:
the next 60 days. Our factory at South River,
N. J., is possibly one of the largest of its kind in

We

Company

(by

W. H.

Jacoo),

our opinion that business this
Cincinnati
It
is
make
fall will surpass that of any previous year.
this estimate not only from the number of inquiries
and specifications that we receive daily asking us
for quotations, but from the amount of business
and number of contracts that we have on hand, at
time,
for we might say that we
this present
are exceptionally busy and now have quite a number
of large orders that wall take us until late in the
In a word, we
fall or the early winter to get out.
think that business this fall will be exceptionally
good.
:

We

Wagner Electric Manufacturing Company (by
W. A, Layman), St. Louis: The most important
development in central-station practice, so far as our
immediate lines of manufacture are involved, lies in
the direction of an exceedingly active enlargement
of our business. This is especially noticeable in the
smaller cities, where day circuits are being rapidly
introduced, and every possible effort being made
to establish a large day load.
This policy is resulting in materially improving the financial condition
Every indication
of a great many small companies.
for fall business is even better than last year.

Fuse Wire,
Chicago Fuse Wire and Manufacturing Company (by W. R. Goodman), Chicago: We find business in our line steady and increasing somewhat.
This w'C consider fullyas satisfactory as ayear or two
ago, when the percentage of increase might have been
greater, but more uncertain.
see no reason why
the fall and winter trade should not continue good.

We

Cables.

Standard Underground Cable Company (by

factories, etc., all over
to install elec-

show a decided tendency

Marinette Iron

Gas Engines.
Works Manufacturing Com-

We

pany

(by T. C. Miller), Marinette, Wis,:
take
pleasure in informing you that the prospects for the
fall business in our line are extremely good.
now have many orders booked ahead for engines of all
sizes for electrical work to be installed (both belted
and direct-connected) in private, as well as municipal lighting plants.
shipped two engines to
Portugal last month and one to Japan, direct-connected to generator for lighting purposes, and this
week received two orders by cable from Portugal
and Y'ukon Territory for direct-connected gas engines and generators.

We

We

Glassware (Electrical).
Century Glass Company (by D. W. Eyrnan),Bellaire, Ohio:
From the orders now. on our books
and from the number of inquiries received daily
we expect the coming fall and winter seasons will

We

be the best in our history.
ing $35,000 on improvements.

are at present spendare erecting new
lehrs and day tank, which will almost double our
capacity.
are also putting in improved machinery for finishing our ware. At one time anything
in the shape of glass "went" for the open-arc lamp,
but, with the improved lamps now on the market,
we find that the central-station man will pay a
little more for the right article that saves him trouble
and that will last until broken by accident.

We

We

ArPLiANCES

He.\ting

(Electrical),

Simplex Electric Heating Company (by James
.^yer), Boston: If the business for the next three
the business we have experienced
for all previous months of this year, we can only
it
will
say that
be more than satisfactory. The increase in the first seven months of this year over
any previous year has been very substantial, and
the suminer trade has been equal to the best months
preceding, therefore the outlook to us is certainly
very flattering, and there is nothing to indicate anything but a continuance of our past experience.
I,

months equals

Incandescent Lamps,

Banner Electric Company (by N,

Norris),

L,

Y'oungstown, Ohio
We are pleased to say that,
judging from present conditions, the demand for
all kinds of electrical supplies and equipment will
be very large indeed during the fall and winter. We
are best able, of course, to report on our particular
hne, incandescent lamps, and will say that with us
the prospects for large business this fall are exceedingly good.
In fact, we are operating our plant to
:

entire capacity and are placing a large number
of lamps in stock, in order to furni.sh promptly not
only goods for which we have future-delivery orders, but those for which we are sure' to receive
orders later on in the winter season. The prices
in our line are about the same as for the last year,
its

Shelby Electric Company (by

J,

C. Fish), Shel-

Ohio Judging the prospect of the fall by the
amount of business we are receiving during the
month of August, we would say that the fall trade
in the electrical and kindred lines will be exceptionThis appears to us to be the same old
ally good.
story.
Unquestionably, all people who are making
goods of high quality and are advertising them will
continue to do a good business,
by,

:

Poles.

Lindsley Brothers Company, Chicago Judging
from present indications, there will be a heavy demand from electrical companies for cedar products
during the coming fall and early winter. We have
been advised of many new projects, which are about
ready to become realities, in addition to extensive
improvements and extensions contemplated by ex:

isting companies.

Porter Cedar
Saginaw, Mich.

:

Company

We

(by John L. Porter),
look for a continued active

trade in cedar poles and posts, as well as ties. The
wet season which has prevailed over a large amount
of the territory from which supplies are drawn has
curtailed the product during the summer, while the
continued reaching out over more territory of both
telephone and electric-railroad lines has used the
look tor shortages
usual quantity of material.
in certain sizes of poles and a general stiffening of
believe that business
prices during the fall.
Ijrudence demands that orders for early consumption
be placed promptly, on account of broken stocks later
if not an increase in price.

We

We

Porcelain,

Akron Smoking Pipe Company

(by C, Fenton),
Business is very good, and the
cannot
prospects for fall trade are excellent.
see anything that will bar this year from being
an exceptional period for the insulator business in
as building has been very heavy
all its branches,
throughout all sections of the country, and it is
only natural that the electrical industry has shared
to a greater extent than ever before in the general

Mogadore, Ohio:

We

proospcrity.

Specialties

(Electrical).

Light
Manipulator
Company (by Frank W, Morse). Boston. Mass.:
Commencing last fall we commenced to deal largely
Incandescent

Electric

with the consumers, with the result that our business
has increased so rapidly that we have twice had to
enlarge our working capital and plant, and the prospects for trade this fall and winter look fine. Ninetenths of our business is done through mail ordeijs

Of course, this
sales made by the writer.
brings in the largest percentage of profit tb us—
a good percentage of which, however, we shall be
only too pleased to surrender to the sunply dealers
and contractors when they wake up to the fact that
the .goods we make are sellers. If we can increase
our business the coming season the same percentage
as we did that of last season over the year before
we shall be more than satisfied: and if it continues as
it has started in, we shall certainly do it.
and by

McLennan

K.
cago

:

The

&

prospects

(by M. J. Isaacs), Chiof an active and increased

Co.
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We

son), Detroit, Mich.:
have a number of good
orders booked and the general outlook is favorable
for a brisk fall trade.
The class of orders we are
securing shows there is considerable outside construction work of all kinds being pushed forward
and to be completed this season. Prices continue
low, but indications are for a slight advance, if present demands continue.
The past season has shown
us that a majority of buyers are not stocking as
heavily as formerly, preferring to send in repeat orders for material as conditions might warrant. This
has made it impossible for us to gauge our probable
demands and has found us with depleted stocks of
various materials and necessitating the making up
of additional quantity before we had anticipated that
this would have been necessary.
The demands for
such articles as we manufacture for use in underground construction has been larger this year than
last year.
The demand for overhead tools has been
about on a par with last season. Altogether, we are
well satisfied with what has already been accomplished this season, while the fall outlook is very

business in the electrical and allied trades are already evident to us from the fact that supply houses
have placed larger orders for our compound already
for fall shipment than has previously been the case.
construction
I helieve that the electrical supply and
companies are in better condition financially than
they have been for many years that they have better
and more profitable business, and that the coming
With
fall will no doubt be the best in many years.
us the foreign business has materially increased of
late, and we expect a still further increase this fall.
;

Steam Engines.

Company (by Mr. Stuart), Bufpresent outlook and prospects for future
line
of direct-connected generating
the
business in
sets and motor-driven fans and blowers for factory
and public-building ventilation, mechanical draft and
forge-shop service, are without question better than
ever before. The development of the isolated electric
plant, with the distribution of power to separate
motor drives, has become almost universal for new
construction, and the application to fan blowers and
exhausters for various purposes has within the last
two years been carried on very extensively. The
electrical manufacturers are catering to the special
requirements sometimes embodied in this class of
work, and have on the market economical machines
have nev^r
for direct connection with fans.
had so large a proportion of orders in our shops
for fans to be electrically driven, and the prospective
business under way maintains at least as high a
proportion. This tendency also has quickened the
demand for medium-size direct-connected generating
units, and the high-speed engine builders are finding
that more than two-thirds of their orders are of this
nature, while four or five years ago the proportion
was on the opposite side. Our engine department
several new
is working up to its full capacity and
designs brought out within the last year are being
find the export business
regularly produced.
for England, South America, South Africa and our
new possessions in the Atlantic and Pacific to be
an important factor, and have a number of large
orders on our books for foreign countries.
Buffalo Forge

falo:

The

satisfactory.

Leffel
Co., Springfield, Ohio:
certainly think the prospects very brilliant, if
we are to judge from the number of orders for
Samson turbines we are filling for driving electrical
power plants.
see no reason why this should
not continue until midwinter, unless the great advance in the raw materials which we use in our
line of work should induce buyers to postpone some
of their contemplated enterprises.

We

Miscellaneous.
Chicago: Trade during the

last

especially in the building and rebuilding of
electric-light and power plants, and both hot-w-"
heating and steam plants, has been extremely good.
At the present time I consider that next season will
be tetter than this season, due to the fact that
plants which are being established are being built
and managed on different lines and making showings
for themselves.
diff'erent type of construction is
being used now than in former years.
Purchasers
of these properties are beginning to realize that the
first requirement is to have a
condition
existing
which justifies the expenditure of a given amount of

A

(by Charles

Blizard), Philadelphia: Our business for the current year has been most satisfactory. The field for
the profitable use of storage batteries is constantly
broadening, and prospects indicate a growing de-

money, and

in

expending

money they must put

this

in the best that the market a-ffords.
From all indications I feel that the coming season will increase

in

mand.

volume

in

proportion to what this year has in-

creased over last year.

Supplies.

George William Hoffman, Indianapolis;

Crops

International Association of Municipal
Electricians.

are going to be larger than ever in this section of
the country. Business was never better. The quesare we going to get the goods out?
tion is,

How

George A. McKinlock, president Central ElecI think my opinion of the
Company, Chicago

tric

Schott,

summer,

Storage Batteries.

Company

&

The James

We

:

situation will be in accord with public opinion, and
that is that the business outlook is exceedingly
favorable.

Western Electrical Supply Company (by WillOur business in the last
St. Louis:
year has been better than ever before, and we coniam W. Ater),

and winter business very good. All the departments have made a
Inrge increase this year, and the managers inform
the writer that they have more quotations out at
the present time than they ever had before. This
is especially true of our telephone, electric-railway
and apparatus departments. Our business in these
departments has been more than gratifying, and
we see no reason at the present time, with the good
crop outlook and general business prosperity we
have, why we should not have a very heavy fall
sider the prospects for a heavy fall

business.

The seventh annual convention, of

'

the International Association of Municipal Electricians is to be
held in Richmond, Va., on October 7th, 8th and
gth.
The papers to be presented are as follows
"Municipal Inspection and Control," by Walter M.
Petty, sunerintendent Fire Telegraph. Rutherford,
N. J.
"Relation of Electrical Interests to Other
Branches of the Municipality." by Captain William
Brophy, Boston, Mass. "Classifying of Records of
Electrical Departments and Standard Specifications
for Supplies and Contracts," by Edward F. Schurig,
city electrician, Omaha, Neb.
report of committee
on rules for electrical inspection and control, especially with reference to the occupancy of streets, by
Morris W. Mead, superintendent Bureau of Electricity, Pittsburg, Pa.
"The Telephone Service in
Connection with Fire and Police-signal Systems,"
by Jerry Murphy, superintendent Police Telegraph,
Cleveland, Ohio; "Electrical Government," by A. S.
Hatch, assistant superintendent Public Lighting
Commission, Detroit, Mich.
"Joint Use of Con;

;

;

by Charles F. Hopewell, city electrician,
Cambridge, Mass. Mr. Hopewell will also give his
lecture on fire and police telegraph.
The headquarters of the association will be at
Murphy's Hotel, where officers and committees will
duits,"

Telephones.

ufacturing output has been continually increasing in
branches, the demand seems to have a more
all
rapid growth this season than in the past, and that
the business in the higher class of electrical and
telephone equipment will far surpass any previous
Orders placed and in sight greatly exceed all
year.
past records for this time of the season. New inventions and improved devices have enlarged the field
in many directions, and given a double reason for
the marvelous increase being no more than a good
healthy growth. The tendency this season, more
than ever, is toward favoring the very best and most
improved appliances. In our opinion, the coming
season will show a great advancement in all directions in the telephone and electrical trade.

Kellogg Switchboard and Supply Company (by
Joseph C. Belden), Chicago: We have been under
a heavy pressure of business all this year and see
nothing whatever to indicate a falling off of orders
The heavy rains throughout the
in the near future.
country have delayed construction work all summer
In consequence, much telein a great many places.
phone work is being done now that is ordinarily done
the spring or earlier in the summer. The teleIjhone industry is certainly receiving its full share
of benefits from the general prosperity of the counin

try.

illustrated

be in attendance to see to the welfare of the

(

Electrical)

W. H. Anderson & Sons

(by

.

W.

R.

Ander-

mem-

bers and guests.
Special
tained by reason of the national encampment of the
Grand Army of the Republic at Washington, D. C,
during the week of the meeting. Frank P. Foster,
Corning, N. Y., is secretary of the association.
railroad rates will be ob-

its

rapid-transit railway system in

and up-to-date
The power house

size

features,

is

New

of un-

usual interest
is to be located on
the eastern portion of the block bounded by Fiftyeighth and Fifty-ninth Streets, and Eleventh and

Twelfth Avenues.
It
ground dimensions and

he 580 by 200 feet in
be 115 feet high. The
exterior work will be of brick, granite and terracotta.
The roof will be covered with Spanish tiles.
The generating plant was designed by J. Van Vleck
and L. B. Stillwell, mechanical and electrical engineers,

two

respectively.

will

will

The

building

divided into

is

one to be used as a boiler room, and the
other for the engines and generators.
The power
parts,

all be direct-connected, and will be made
8,cioo-horsepower
engines
and 5,000-kiloalternating-current generators. There will be

units will

up

of

watt

first, but the buildso constructed that, in case of need, an additional section can be built and other machines set up.
coal bunker is provided off the boiler room, which
is

A

will

contain about 15,000 tons of coal.

The work

on the structure is well under way, and the building will be completed on or before the first of November, igo3.

The

subway are to possess many inmodel cars built by the
Wason Manufacturing Company of Springfield,
Mass., were shipped to New York recently, and,
after an inspection by the subway officials, will be
sent on to Schenectady, N. Y., to be wired and
tested by the General 'Electric Company.
The cars
are 42 feet long, which is two feet longer than those
in use on the Manhattan elevated railroad.
The
most striking feature of these cars comprises the
inclined sides, which are built to conform to the subcars for the

teresting

features.

Two

way

walls.
The sides are perpendicular for 30
inches and then slant inward, so that the part of the
car on which the roof rests is a foot inside of the
perpendicular line from the base. The vestibules are
of original design and are fitted with double folding

doors on each side. On the outside of the car is a
device by means of which a guard can open or close
all the doors at the same time.
The seating arrangements of the cars follow closely those of the Manhattan elevated road. The total seating capacity of
The seats are upholstered with rattan.
a car is 52.

The

interior of a car

hogany,

known

The

lighting

is

finished in light stained

ma-

as an empire finish.

is
furnished by six
each group being enclosed
in a globe.
The windows are made in two sections,
the upper one of which alone can be raised. Ventilation is provided by a new scheme which has onehalf the ventilators on a side opening in an opposite
direction to the other half, thereby insuring a continuous current of air at all times. Sections of these
ventilators can be opened by the turning of a handlever.
The ordinary lines of hand straps are also
provided.
The cars will be painted a light yellow

groups of

for

the

cars

five lights each,

color.

Strikes of Electrical Workers.
in Boston, Mass.. are now insisting on

Wiremen

reduction of a working day from nine to eight
Mention was made in the last issue of the
Western Electrician of a strike having been declared
Several of the contracting firms
on August 25th.
have already granted the demands of the strikers
and have recognized their union. Nearly half of the
a

hours.

-men who struck have gone back

to

work, having

A

number of contractors and
the Lord Electrical Company are seeking to obtain
an injunction restraining the strikers from interfering with employes. The hearing went before Judge
Hardy of the Superior Court, who referred the case
gained their point.

Peabody, Jr., as a master. Boston Union,
defendant in the case.
The electrical workers have gone back to their
work in Lynn, Mass., their demands having been
acceded to by the contractors. The Lynn workers
struck by order of the Boston union and made the
same demands as the Boston strikers.
The Davenport (la.) electrical workers,' who
struck through sympathy with Des Moines linemen,
have returned to their work, as the strike was makThe Des Moines strike referred
ing no progress.
to is the strike against the Iowa Telephone Company.
This strike has been in progress for some weeks,
and has been dealt with before in the Western
A temporary injunction has been
Electrician.
served upon the striking employes of the company.
It was issued by the Federal Court in St Paul.
to Francis

Edison Men

in

the White Mountains.

The annual convention of the Association of
Edison Illuminating Companies opened on Tuesday
week at the Mount Washington Hotel, in the
White Mountains, N. H., with a large and repre-

of this

central-station men.
Mr. Louis A. Ferguson, president of the association,
presided.
A large delegation from the Chicago
Edison Company left this city Sunday morning for
Some
the convention and will be gone all the week.

sentative attendance of Edison

of the party will stop over at the General Electric
Company's works in Schenectady, N. Y., on the re-

turn trip. The Chicago Edison party was made up
as follows:
Samuel Insnll, president; Louis A.
William M. AnFerguson, second vice-president
contract
Gilchrist,
thony, comptroller; John F.
H. G.
agent
R. C. P. Holmes, purchasing agent
Carleton, operating engineer, and P. Junkersfeld, as;

;

Tools

The subway
York, by

;

;

International Telephone Manufacturing Company (by Henry Shafer), Chicago: From present
indications we believe that while the supply and man-

Power House and Cars of New York
Subway System.

ing

We

W. H.

1902

13,

eight of these units installed at

Waterw heels.

We

Electric Storage Battery

September

sistant

No.

103, is the

;

to

mechanical

engineer.

Work is progressing rapidly on an electric railway
between Oakland and Porta Costa, Cal.

September

13,
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British Association.
as

charged condenser:
Professor Martin will communicate some results in electrical oscillation and
some experimental work done by students under his
while Dr. Larmor will have something
direction
Mr.
to say on the temperature of radiant energy.
Petavel has promised a paper on radiation experiments with a view to the construction of a more
trustworthy standard of light.
Section B (Chemistry) will be presided over by
Professor Edward Divers, the subject of whose adWhat It Has
dress will be "The .\tomic Theory
Become in the Course of a Century." Dr. Cannan
will preside over Section F (Economic Science and
Statistics). The staple of this address will probably
he the thesis that economic theory is useful in regard
to practical questions such as protection, housing
and other municipal enterprises (especially those
connected with locomotion), the postoffice and various means of raising revenue. As in other sections,
the general work of the branch will largely deal
with Irish subjects. The Right Hon. Horace Plnn;

:

kett will discuss technical instruction and industrial
The effect of factory legislation is the
subject of the work of a committee which will make
a lengthy interim report. Other papers are on miscellaneous subjects, including "Municipal Trading,"
by the Hon. Robert P. Porter (director of the
U. S. A. Eleventh Census), the "Position of Economics and the .Applied Sciences" in the university
training of men intended for a commercial life,
which will be discussed by Dr. W. R. Scott, and a
paper by Mr. P. A. .Ashley on "Muncipal Policy and

development.

State Control."
Prof. John Perr>-,

who presides over section G
(Engineering) will have something very incisive to
say in his address on the training of engineers. He
does not think that German methods are at all
suited for English boys, and he affirms, moreover,
that such methods are unpractical. Being of opinion

that the great technical colleges of England suffer
because their pupils have had no good general education, he will urge that an endeavor should be
made to instil into all boys whatever profession
knowledge of English,
(i)
they intend to enter
as distinct from classical, subjects; (2) the power
to compute to achieve this the present methods employed in the teaching of mathematics must be completely revised
(3) a knowledge of the methods of

—

A

discuss the stibjects to be taught as "science"
in which they should be taken, and
papers on educational experiments have also been
promised.
Reports will be presented on the teaching of mathematics, the teaching of science in elementary schools, and on examinations.
One evening's discourse will be by Prof. J. J.
Thomson, F. R. S., on Becquerel rays and radiowill

the annual meeting of tlie Brilish
Association for the Advancement of Science is to
be begun this week in Belfast, Ireland, some facts
about the gathering, from a recent forecast in the
London Times, will be of interest. The meeting
will be held under the presidency of Professor Dewar.
Prof. John Purser is president of the matheProfessor
matical
and
physical-science
section.
Purser's address will be in the main biographical,
giving an account of the Irish school of mathematicians and physicists in the last century (not living).
Lord Rayleigh will probably raise the question of
the conservation of weight in chemical reaction;
Professor Trouton may be able to show his experiments on the magnetic field due to the motion of a
Inasnuicli

—

—

and the order

activity.

American Electrotherapeutic Association.

The

twelfth annual

convention of the .\mcrican
Association was held at Hotel
Kaaterskill, KaaterskiU, N. Y., on September 2-4,
11502.
Every circumstance seemed to conspire to
make it one of the most successful meetings ever
held by (he society.
Placed amidst surroundings
which offered beautiful and extensive views, away
from distractions usually interfering with the serious work of a convention, in an atmosphere stimulating and refreshing, the members were responsive
and devoted an enthusiastic energy to the scientific
details of the sessions, such as never before obtained at any of their meetings.
The address of the retiring president, Dr. Morse
of I\Ielrose, Mass., referred to the growing difference
in the attitude of the medical profession, relative to
the claims of the electric current in therapeusis, and
declared that this was due, not only to the disinterested work of pioneers in this field, the world
over, but even more to the energy of the members
of this association in particular, who, selected for
their attainment in this branch of medicine, sought
to make their results of exact and scientific value,
not only in practice, but also in the physical material with which they were compelled to work.
Though such results were brilliant, and manufacturers were, in general, in sympathy with the aim
of the association, in securing uniformity in construction of apparatus in order to secure uniform
and specific results. Dr. Morse cautioned the association to spare no endeavor in the construction of
their committees appointed to study such methods as
Electrotherapeutic

were approved by the society a^ scientific. While
much had been done with coil and current modification, while brilliant progress in the use of the X-ray
had been made, while results that were effective had
been discovered in the use of galvanic and sinusoidal

;

come under discussion are whether
workshop experience ought to come before, or after,-

points that will

or during an engineering college course, and the reforms due to foreign competition going on in engineering shop management and methods.
Professor
In the general work of the section
Hele-Shaw is expected to present an important report embodying the result of the deliberations of the
of the
road-traction committee, while the report
screw-gauge committee is likely to conclude a prolonged discussion of an important 'point of detail
Among the papers that have
in small mechanisms.
"The Combusbeen promised are the following:
tion of Bituminous Coal," by Mr. W. H. Boots;
in

Ireland," by Mr. F.

J.

Dick

:

"Ex-

Apparatus," by Mr. M. B.
"Recent Progress in Large Gas Engines," by
Field
and "The Importance of
Mr. H. A. Humphrey
Minor Details in Engineering Work," by Mr. L.
Holroyd-Smith, and papers on other electrical subjects have been promised by Mr. P. V. McMahon
and Mr. F. Holden and Mr. J. E. Kingsbuiy.
Prof. H. E. Armstrong, F. R. S.. who is president of section L (Educational Science), and to
whose efforts the formation of this new section is
largely due, will devote his address largely to a disHe will concussion of the educational outlook.
sider the deficiences of the present curriculum and
the directions in which it needs reform, and will
also deal with the question of the training of teachFollowing the practice of last year, a definite
ers.
programme has been arranged for the section, so that
a number of important subjects may be debated.
The first two days will be mainly devoted to the
Iri a dediscussion of Irish educational problems.
hibition of Electrical
:

;

bate on technical instruction in relation to industrial
development in Ireland, the Right Hon. Horace
•Plunkett has promised to take part. More general
debates later in the meeting will be on the training of

which Professor Withers and Miss
have something to say. Dr. Kimmins

teachers, about

Walter

will

measure what he himself was seeking or exHe, so far as his own experience went,
esteemed the Holtz as the best yet made for the
usual therapeutic work and the Wimshurst for X-ray
work. He thought for those who could attempt it
that the one could be used for the one and the other
for the other kind of work. Perhaps there yet would
be constructed a machine which could offer both results in a single apparatus, which could be so made
as to regulate the speed for one kind of work and
change it for the other by suitable gearing.
The suggestions offered were of great interest to
the association and the work of the chairiuan was esa

in

pecting.

pecially commended. The work of the convention-was
largely in the line of static electricity, and the various
papers thereon read, together with their full discus-

were of absorbing and practical interest. Sevmalignant diseases, superficial and deep,

sion,

eral cures of

were reported. In the various discussions the difference in the character of the tubes in X-ray work,
giving rise to varied experience of the authors and

members

of the association with tube and machine,
served to render prominent the conclusions of Dr.
Morton expressed in his report on the work of his

committee

in the construction of a unifonn static
machine, capable of doing therapeutic work of any
requirement.
full report of the various papers,
with discussions thereon, will be found in the official organ of the society, the Journal of Advanced
Therapeutics of New York city.
The association voted to meet in September, 1903,
in Atlantic City, the exact time and place to be determined upon by the executive council and an-

A

nounced later.
By unanimous vote the association decided to appoint a committee to co-operate with the authorities
of the exposition

and

to

meet

to be

held at St. Louis in 1904,
Prof. W. E. Golds-

in that city in 1904.

borough, chief of the Department of Electricity at
St. Louis, was elected an associate fellow and forecasted the work to be done. He spoke earnestly of
desire that the work of the American Electrotherapeutic Association should be represented in an
his

adequate manner.

Accordingly the association voted
that a coiTimittee should be appointed by the presi-

dent which should co-operate with Professor Goldsborough.
The following-named officers were elected President, Dr. D. R. Brower of Chicago
treasurer. Dr.
secretary, Dr. C. E.
R. J. Nunn of Savannah, Ga.
Skinner of New Haven. Conn.
:

;

currents,

still

there

reinained

discrepancies

in

the

;

work

which only active and
vigorous work of the various committees could setWhile this association had triumphed in eftle.
facing the arrogation of quackery in electrotherapeutics, through the work of the special committees
appointed by the society on the construction and
of various

observers,

;

study in experimental science. Professor Perry will
contend that the average boy is not stupid, and that
what is needed is a radical change in our educational
The great technical colleges themselves
systems.
for one thing every teacher at an
need reforming
engineering college, whatever his subject, ought to
have engineering experience, and many more and
Among other
better paid teachers are required.

"Waterpower
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use of

electromedical

apparatus,

that in the stress of their

own

the

private

speaker

felt

work much

remained to be done for the association, and he
would therefore caution the several committees appointed not to lose their enthusiasm.
Dr. Dickson of Toronto, Canada., reported progin the work of his committee on electrodes.
Referring to the work already done, he announced
that he had sent a list of the members to every
manufacturer of any prominence
in
the United
States of America, Canada, Great Britain, France,
Germany and Austria, together with the report of
the committee, containing the conclusions as to the
desirability of certain necessary points of construc-

ress

and measurement of electrodes and stating that
was the desire of this association to secure uni-

tion
it

formity of design in order to attain standards for
conclusions.
He reported little of novelty
in discovery of electrodes for the last year, but
conwould mention an electrode for ear work,
structed on the principle of the binaural stethoscope, of probable value in the electrotherapeusis of

The twenty-first annual convention of the National
Association of Stationary Engineers was held in Boston, Mass., on September 2d to sth.
The opening
session was held at the Massachusetts Institute of
Technology, and there were about 3,000 delegates and
visitors in attendance from all parts of the United
States. Henry S. Pritchett, president of the Institute,
sent to the convention a long letter eulogizing the
work of the association. Charles W. Naylor of Chicago, chairman of the national educational committee
and chief engineer for Marshall Field & Co., responded to the letter. The convention closed with
a ball and banquet and the installation of the following-named newly elected

Dr. Morton, chairman of the committee on static
machines, reported difliculty in obtaining the requisite data for conclusions, somewhat due to the
He
rivalry of manufacturers of .static machines.
staled that up to the present time, it was difficult to
define exactly what should form the fundamental
constituents in the construction of the best static machine, but the question nowadays became of relative
importance by reason of the greater multiplicity of

machines were now called upon
X-ray was discovered, perhaps the machine limited its field to
gross electrotherapeutic work, but since that time
it became a question as to whether it were not better to limit the use of one kind of a static machine
to one field as X-ray work, and another to the other.
He, himself, looked for a better machine for this
multiplicity of work than can be evolved from any
He noted the mamachine hitherto constructed.
chine of Gaiffee of Paris, which seemed to anticipate

work

that

all

to perform.

static

For

instance, before the

officers

:

President, Robert

Ohio; vice-president, P. J.
secretary, F. W. Raven, Chicago, 111. treasurer, C. F. Wilson, Milwaukee, Wis.
conductor,
trustee, George L. Geyer, Buffalo, N. Y.
G. Ingleson,

Cleveland,

Hogan, Boston, Mass.

;

:

;

H. Van Arsdale, St. Louis, Mo. Evansville, Ind.,
was chosen as the place for the ne.xt conventi,jn.

J.

correct

this special field.

Association of Stationary
Engineers.

National

Aeronaut Falls on a Trolley Wire.
An

aeronaut who exhibited nightly at a recent,
fair in Southport, Conn., narrowly escaped death one
evening by striking a live trolley wire in his parachute
After making the ascension and reaching
descent.
a height of several thousand feet, he cut himself
loose and dropped with a parachute. In landing he
struck the trolley wire. In what manner he received a shock is hard to determine, unless the current passed through the guys of his parachute, which
may have fallen across another wire. He was severely burned about the left side, his arm and leg
He was enabled to extricate
suffering particularly.
himself, and, landing on the ground, made his way
grounds,
where he reported his misback to the fair
hap.
He suffered somewhat, but was able to resume

During the night season, of course,
impossible for the aeronaut to distinguish objects below him, and in order to permit of his landing in a safe place he is warned by those on the
his occupation.
it;

is

ground when
shot,

to

was given

The signal, a pistol
his drop.
this instance just after he had

make
in

crossed over a river.

An

experimental

underground-rail

electric

rail-

so successful in Paris, France, that
two important branches will be added to it during
the current year.

way has proved
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DEVELOPMENT OF THE TELEPHONE
Ohio Telephone Notes.
bv the Federal Tekphone
sMerat'on being abotn $80000
built

cXany

The Federal company

still

has con-

Detroit, but negotiations arc
pending for its disposal. It is the largest single
plant undertaken by the company, and it seems to be
the most difficult to handle,- now that it is necessary
to dispose of it.
It is said that Ed. L. Barber of Wauseon has
made a definite offer for 60 per cent, of the stock
of the United States Telephone Company and that
within a short
it will more than likely be accepted
time.
Mr. Barber is anxious to secure the property,
as he is widely interested in the telephone business
and in many of the local plants over the country.
The lines of the United States company connect these
plants -ivith various sections of the country, and would
place the Barber syndicate in a splendid position to
extend its business
The assertion has been made
that the Standard Oil Company is interested with
Mr. Barber in the purchase of the system, and that
there will be plenty of money to complete lines in
any direction desired. Mr. Barber is a member of
the firm of Barber & Braley. who are constructing
the plant at Toledo, and who are also interested
in the plants at St. Louis and Kansas City.
It is
intimated that he is interested in the consolidation
of the Independent plants in Kansas, Nebraska and
other western states and those in Texas. With such
connections and with plenty of money behind it. the
new syndicate wil be in position to have connecting
lines between the principal cities of the East and
West and the North and South. Mr. Barber and Mr.
Braley are men of long experience, and the interests
of the United States Telephone Company u-ill be in
good hands if thev should gain control of them. The
company has a capital stock of $2,000,000, and $r,8oo.''"' '=™"^='>°"-' ''"^'
°°°

of the plant

at

efehant"es"in't1;is^stZ'
Bell Telephone Company has made an increase

''The

of TOO Dcr cent, in the rates of residence telephones
Parkersburg, W. Va., and about 70 per cent, in
business telephones. Citizens held a meeting and
appointed a committee to induce subscribers to order
their telephones out, and as a result about 500 of
them have taken this action and 100 have subscribed
for the Independent service.
Charles Richter, a real-estate broker of Cleveland,
has sued the Cleveland Telephone Company for $10.000 damages, charging that the company omitted his
name from the last^tefephone directo?y published and
at

hf'inade'^a "^v^'r^ou^r^st 'Te' sa'ys*

hat'he

Z.

ed" h': servi«7o" I'^/yea s anj thThetas'^ev
before had any difficulty, but that this time he has
lost a number of real-estate sales through the name
bpino- leff 0,1, t nf tlip AW^rtnv^r
The Toledo Home
Company has now
connected about 3.800 telephones out of the 5.000
installed, and it has 7,000 contracts.
The company
!

Te&

began to charge for service on September ist and
from now on the work of installing and connecting
the telenliones
tne
telenhones will be
De pusiied
oushed witn
with vigor
viffor
The Hicksville Teleohone Companv, Hicksville,
filed notice with the secretary of state of an
increase of capital stock from $10^000 to $25,000.
lias

The Federal Telephone Company will in all probahlity sell Its holdings in the Cuyahoga Telephone
ComDany if the proper inducements are made. The
Cuyahoga plant has been a good investment, but at
this

time needs extensions and enlargements to meet

the demand for the service.
The matter of an increase in rates stands in the way of this at the
present time, but that will likelv be cleared away.
The Federal holds $1,500,000 of the stock of the
company, and this has been listed at $20 a share.
Tliere is talk now that the property will be sold to
a syndicate of Cleveland men. and Messrs. Everett
and Moore will probably retain at least a portion
of the stock personally.
O. M. C.

fthe

'-onstitute

of

bo:ird

'"''""'

STcater

Indiana Telephone Items.
of Hvmera. SulComitv. has been incorporated, with a capital
stock of $5,000. The company will construct a plant
in I-Ivmera and subsenuently extend
the
service
lliroughout Sullivan Countv.
The directors arc
lames M. Barnett. O. B Kattman, IT. T. James,
J. G. Barnett and John Funkhouser.
The Royal Teleohone Company of Kosciu.sko
County was incorporated last week, with capital
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Telephone operators at La Crosse, Wis., in the
employment of the Wisconsin Telephone Company
recently struck because of dislike of the chief oper'"ST;
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estaba system in Coffeeville. Miss., the requisite numof subscribers havino- been nhtainprl
is rumored that a new teleohone comnanv is
be 1 g pro iecTed a
ktersburi Va This if sue
'""
be the thirTsysL^m
t^
Qn October 1st the Southern States Telephone
and Telegraph Coinpany will apply for a charter
The oapiral stock will be $500,000. The company
proposes to cover many hundred miles, connecting
Jacksonville, Fla., with other towns in the state
"W. S. West will be president of the new company
The Diamond State Telephone Company is erecting a system which will be in working order in about
{„ur w'eeks. The system will cover Somerset County
1

l,sh

%

i,er

I

Sl'wilT

Harry Mayer

ivij.

jgeal

manager.

is

manager and McGee

Rifgiii
°

The

International Telephone Company has applied
a franchise to put in an underground telephone
in Charlotte, N. C.
The company has headquarters in Washington.
The city attorney of Hazelhurst, Miss., is endeavoring to get the Cumberland Telephone Coinpany to
reduce its rates, which, he claims, are above the
rate allowed in the franchise.
The company claims
Ihat imnroved service iu.stifies the increase.
The Bell company of Richmond, Va., it is said, does
i.ot conlcmnlate any advance in rates, as was exIiected, but if any advance is made it will be in accordance with its franchise, so an official nf the comfo,-
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o'^cupied part 'of the
and "vo
^-'ding as a living apartment and all were severely
-b-ned. being taken out unconscious,
The large exchange of the
™^^^^^ just
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put in
phone Company with 3,000 teleph^^^^^^^
operation and contiacts foi 4,000 more, was installctl
ncl
by the Sterling Electi^ Company of Lafayette
The exchange company is reported to be well pleased
its piani.
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„
The Southern Massachusetts Telephone Company
,

Items.
The Cumberland
"-""iDeriana Teleohone
I eiepnone company
Comnanv \vill
will
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yir
Illinois xi
elephonc and t
lelegra-h
waiting action by the Chicago City Councilonan amended ordinance that will permit the construction of its 14- foot trunk tunnel, it has steadily
carried forward its work of building the seven-foot
'""-'^ "nder the streets in the business section of
p,
.„„,„.„„,„ condu
„„„,,,„•.,
,,.„
Cheago.
It is stated that the dovvntown
ts a e
'° "^"^ completed in December, and that by next February the company will have in operation an auto,„atic exchange of 10,000 instruments. The work of
w'iring the tunnels has been commenced and the con,tj.,,^ti„„ ^f ^^^ telephone exchange is now under
^vay.
The district to be opened first to public use
will extend west to Halsted Street, north to Chicago
Avenue and south to Twelfth or Twenty-second
Street.
It will require fully two years to build the
entire system to Sixty-third Street on the south
^„^ j^ ^^^ extreme western and northern boundaries
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whole

'"<'tint of the loan, but the ofhcers of the company
deemed it advisable to secure sufficient amount at
?"« "^e rather than to make several mortgages to
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the assessment of telephone property in that state over the previous year.
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the telephone companies' property fexclusive of real
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directors.
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and Jonesboro are constructing jointly
Independent telephone plant. The system is
f
'f^^
completed and in opera ion withm 90 days.
^°
'f
. ^"= New Long-distance Telephone Company has
mortgage for $1,000000 in favor
^ <=?
of the
^1"'°"
Coinpany of Indianapolis to secure
J"'^'
Payment on 1,200 five per cent bonds, payable in 20
bonds numbered from one to 800, are
T^""?'
^°'',^''%° each, and from 801 to 1,200 are for $500
T'^e
mortgage covers all the tangible prop'=='fherty of the company m 32 counties. President A. H.
Nordyke said the money will be used for the gent,ass City

system
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Indiana Telephone Toll-line Valuations

construct and

will

-""'-,, J°hn W. Whitehead James Haller a G^
^™'^>'' }^Wright, C F. Mills and W. B. Neff

has

were $200,000 worth of bonds sold, of which the
Federal companv had about 92 per cent. Mr. Lanning is also negotiating for the purchase of the
plant at ZanesviUe, which is an important one. It is
capitalized at $200,000 and has a bond issue of $150,trol

'^'^mP^ny promises to extend

the con-

Th? company

a capital stocl^ of $50,000. and has issued bonds to
the amount of $44,000. Part of the bonds were retained by the Federal company, however, although
the exact amount ,bas not been given out. J. F.
Lanning of Norwalk has also purchased the controlling interest in the Mansfield Telephone Company, which he will probably make a part of the
Huron Countv Telephone Company's property. The
consideration "in this case is said to be $225,000.
This company had no capital stock issued, but there

000 outstanding.

The company

stock of $20,000.

13,

,

^^^ P^'d $2,512 to the city of Brockton, Mass., for
the conduits laid in that city
^11 the c tv's rights
^,
Comleiepiione aim
and Tele^ranh
Massacnusetts Teleohone
Dy tne Ma'ssarhSsetts
1 cieaiayii v^uiii
by not
P^"^' ^^'"^'^ forfeited its Brockton franchise
requirements. The Brockton alder^^'^''^''^ "''^
Southern
"ave granted a franchise to the
"f"
company
Massachusetts
I" S^" Francisco John L babin was interviewed

m

,

the Examiner in relation to the possibility of his
resigning the presidency of the Chicago Telephone
Company. Mr. Sabin said that his relations with
''y

the

Chicago company were never more cordial

or

agreeable than at the present time. "Instead of being relieved of any of his duties." says the Examiner,
"Mr. Sabin has lately been appointed president of the
Cleveland Telephone Company, and is at present dcliberating as to whether he is physically able to care
for this additional responsibility."
generally the rule with corporations which
stock from time to time," says the Chicago Chronicle, "that if stockholders neglect to
take advantage of any rights in connection with their
stock holdings the coinpany benefits by such neglect,
The maxim that 'corporations have no souls' can
hardly be applied to the American Telephone and
Telegraph Company, for it has within a week sent
a letter to stockholders who neglected to subscribe
to the slock issue of June, 1901, or sell their rights.
to the effect that the directors had authorized a payment of $15 per share tn such stockholders, and
checks were enclosed."
"It
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Single-phase Electric Traction.
In an Italian electrical journal Mr. Fnmero, an
vngineer, states that at a recent meeting at Zurich
Herr Huber, director of the Oerhkon .Maschinenlabrik, gave an official confirmation of the reports
that have been current from time to time to the
i-ffect that the Oerlikon company is engaged in a
M'ries of experiments to solve tlie problem of the
use of single-phase alternating current for electric
traction on railways.
The fundamental point which
forms the basis of the experiment is that of organizing a system which will not in any way necessitate
any alteration in the formation of existing trains,
that is to say, instead of employing self-moving
passenger cars and freight cars, thus rendering the
whole of the existing rolling stock useless, to employ electric locomotives in place of existing steam
locomotives, the old passenger cars and freight cars
being still retained.
'1
he electric locomotive at present being constructed at the Oerlikon works is adapted to receive
a single-phase alternating current at a pressure of
15,000 volts; presuming it to be intended for a train
of 250 tons of the present type, and running at an
average speed of 25 miles per liour on a line having
a maximum gradient of one in 100, it was estimated
that the engine should have a capacity of 575 horsepower.
Taking these data as a basis, it is easy to estimate
the strength of the current which it would be best
to adopt for a line working under normal conditions.
In fact, presuming the total efficiency to be 75 per
cent., and the load factor 90 per cent., with a voltage
of 15.000, a current of 45 amperes would suffice to
feed the motors. With such a current, it is possible
that the efficiency of the transmitting conductor
would be most satisfactory, as w'ell on long lines as
on sections on which trains follow one another at
frequent intervals.
It might be asked whether limiting the pressure
to 15,000 volts might not constitute a notable reduction in the radius of action of each generating stalioii
a question, however, not justified by sufficient
reason. It appears to us, says Mr. Fumero, that
trie question of the pressure should be dealt with in
such a manner that it should not become excessive,
but allow of the adoption of feeding stations sufficiently distant one from the other to reduce to a
minimum the initial outlay. The pressure of 15,000
volts, which it is proposed to adopt, is quite within
the range of that for which experience has taught us
the applicability of insulating materials for safe
working.
The working conductor would be arranged on the
side of the track, and at a convenient height; it
would be supported in a way similar to that adopted
in
electric-tramway practice, but the suspension
should be at the side and somewhat lower than usual.
The insulators used would necessarily have to be
adapted for very high pressures.
The current would be taken from the overhead
wire by means of a conducting bar, mobile in a
plane perpendicular to the direction of the track,
and consequently able to revolve around an a.xis
The conparallel to the direction of the track itself.
tact between the conductor and the moving bar
would be sustained by means of a pressure spring.
The rails, which would be used as the return, would
have to be duly bonded in such a way as to offer

179

heavy-train service, comprising a large number of
units, or whether it would not be preferable to
adopt small units, traveling rapidly, and at frequent
intervals of time, a service which would not be practicable if electric locomotives were adopted in place
of self-moving cars.
On this aspect of the question,
we cannot, without further information, accept the
ideas put forward by Herr Huber.
Further discussion, however, may well be left until the publication
of the promised particulars and drawings, which will
afford a more concrete case for comment than mere
hypothesis.

G.

I.

Automatic Arc Regulator.

L7 arc lamp which is made by the
General Incandescent Arc Light Company of New
York, is designed to operate on constant-current
alternating series circuits, the only limitation to the
number that can be connected in a series being that
each lamp must not have less than 83 volts at the
circuit terminals, including drop in the regulator
and line. The G. I. automatic regulator or reactive coil that is used in series with the arc and
incandescent lamps is showii in the illustration. The
device is connected in series across constant-potenThe

tyoe

tial alternating circuits and is built in sizes of from
20 to I20-Iight capacity, for 5% to 7% ainperes and
for 60 to 133 cycles.
The regulator consists of a pair of reactive coils

taction,

they are apt to meet with a ready
wherever dry batteries are used to any extent.

Crookes'

World-starvation

sale

Theory

Combated.
Apropos of Sir William Crookes' sensational address a few years ago as president of the British
-Association, some paragraphs in a recent lecture
before the Franklin Institute of Philadelphia by
H. W. Wiley will be of interest. It will be remembered that Sir William contended that there was an
appreciable danger of the starvation of the world's
inhabitants within a half century or so unless something is done to replenish the wheat lands of he
globe, which, he said, are rapidly becoming exI

hausted. This replenishment would naturally be done
by nitrates, and the distinguished scientist suggested
that the electric power of Niagara Falls might be

used to fix the nitrogen of the atmosphere for this
purpose, thus averting the appalling calamity.
Since
then a small plant for the electrical fixation of nitrogen has been actually established at Niagara Falls.
At the time of Sir William's presidential address
,his gloomy predictions were received with amazed
incredulity.

Now Mr

Wllcj^,

who

is

the

chief

of

—

low resistance.
avoid any danger which might arise from a
breakage of the feed conductor, and of contact of
this with the cars, the latter would have to be provided with metallic guards, and care would have to
be taken that the latter be connected with earth
through the wheels. The distance between the sides
of the guards should not be more than two meters.
In a case in which the necessary power is not so
great, a system of electric locomotives fitted with
transformers might advantageously be adopted, similar to self-moving cars. The additional weight would
a

To

not be too great, as will be seen from the following
estimate:

Metric tons.
Vehicle

15

Transformers
Regulators, conductors and current receivers,
Brakes
Motors

iCJ
i
i

II

44 tons.
not possible to say that this would be excessive, and that it would be much more than that
of vehicles using three-phase current and adapted
for similar service. The electric locomotive in question, at a speed of from 20 to 25 miles per hour,
would develop a tractive force of five tons.
It is, perhaps, hardly possible to judge from these
data of the practical applicability of the system at
present receiving the attention of the Oerlikon company. Herr Huber has promised a full description
with drawings as soon as possible of a project for
its application on the St. Gothard railway, in order
to prove the practicability and advantage of the
substitution of electric for steam traction, both from
a technical and a financial point of view-.
shall
then be able to see, continues the Italian writer,
whether the projected system responds to all the
exigencies of a practicable and economical, and, at
the same time, safe and simple service and this
" 'tf'out prejudice to the important question which
might be asked as to whether it is really advantageous to preserve the present system of infrequent
It
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We
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AUTOMATIC ARC REGULATOR.

BAIRD i>RV-BATTERV GAUGE.

mounted in a metal frame and supported by spiral
springs from a heavy marble top. This top is supported by an iron frame, which is secured to a
similar marble base.

A

laminated iron core

is

sus-

pended under the reactive coils in such a way that
it can play up and down in the
magnetic field of
the coils. To the lower part of the core is fastened
a metal strip which is attached to the upper face of
the arc on one end of the lever which carries the
adjustable counter-weight at its other end.
Below
the core, and fastened to it, is a large air-dash pot
which prevents "pumping" of the system and aids
the starting of the lainps.
When not in operation only a small portion of the
legs of the laminated iron core are surrounded by
the windings of the reactive coils.
If the outside
line is short-circuited and current turned on, the
core is immediately drawn into the coils which then
react against the line potential and keep the current constant at the value for which the regulator
is adiusted.
When the short-circuit is removed,
causing the current on the circuit to fall, the core
drops down
this decreases the reactance of the
regulator and sufficient of the line potential is allowed on the lainp circuit to. start and operate the
lamps.
If one or more of the lamps are switched
off or cut out, causing the current on the circuit to
increase, the regulator coils attract the core which
when entering the coils further increases the re.actance of the regulator and the current will again
be brought to its given value.
Attention is called to the fact that the regulator
has no moving wires or coils.
The efficiency of a
50-light regulator is said to he about 98.6 per cent.
Current regulation from no load to full load is
within 0.2 ampere, while current adjustment by
means of counter-weight is from six to seven amperes.
The floor space occupied by such a regulator
is 24 by 17 inches, while its maximum height is 42
inches, and its weight is about 450 pound.s.
;

Baird Dry-battery Gauge.
The Baird

battery gauge, shown in the accompanying illustration, has been brought out by the Baird
Manufacturing Company of Chicago. Although it is
a cheap instrument, the company asserts that it is
more accurate than inuch more expensive instruments heretofore placed on the market. There is
no gearing inthe Baird batterv gauge, as the only
movable part is a compass needle, which, being extremely sensitive, is capable of detecting the exact
condition of a dry-battery cell. These gauges are
put out at popular prices, and as the Baird Manufacturing Company guarantees them to give satis-

the Bureau of Chemistry of the United States Department of Agriculture, says that the English physicist's apprehensions are unfounded.
These are the
apposite paragraphs from Mr. Wiley's address
To me it seems that a wise use of the resources
which nature has placed at our disposal, together
with a practical application of the principles of science, will serve 10 show how a properly managctl
soil can be increased in fertility instead of exhausted
by continuous cropping, thus removing any fear of
the

fate

of starvation.

The fields of the
grow richer;

future, instead of becoming poorer
the average yield of foods per
acre will increase so that the coining increasing millions of the world's people will be better fed, better
clothed and better taught than those that have gone
will

before.

not the fear of starvation that confronts men
the remote future. If this planet, as is probable,
its day and die as others have done, it will
not be because of the exhaustion of the earth's supply of plant food. The circuit of life is complete,
and no item of matter which has once been available
for plant food can ever be hopelessly lost for the same
purpose. In the changes which come and go the
vital molecule of matter will again live, even if it
has been dead for thousands of years. Science and
practice will add indefinitely to the stores of human
food, and the scientific agriculture of the future years
will be ready to feed the mouths which come into
existence.
For every mouth, it must be remembered, nature
provides two hands. The capacity of the mouth
remains constant, while the ability of the hands to
fabricate, to make and to earn is constantly increasing.
The future, therefore, will bring more leisure,
more ease, more culture and more food.
Should the races of men ever cease to exist upon
the face of the earth, as is possible, it is evident, to
my mind, that a cosmic and not any economic cause
will bring about the result.
It seems more probable that the earth is gradually
cooling.
Paleontology finds evidence of tropical life,
both plant and animal, far in the polar regions. It
stems that all life is gradually approaching the equator.
The armies of ice are slowly but surely advancing their lines, and the lime may finally come
when the last man will reach the equator. Far in the
millions of years will this event take place.
Dwarfed
in stature, flat of head and hopeless of face will this
last man be
the remnant of civilizations and of nations long extinct.
E.xhausted with his struggle for
existence he will calmly and hopelessly await the
end.
The future will not sec the fulfillment of the
It is
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prophecy of Berthelot when all men will be fed
food formed in the chemist's crucible. The future
will not see the fulfillment of the prophecy of Crookes
when all men shall starve for the lack of wheat
Only a future
v,'hich farmers can no longer grow.
too remote to be finite can possibly see the fulfillment
of the prophecy which sees the end of humanity in
a

universe of

ice.

Dicke Lineman's Cart.

A

cart, designed to take up and
pay out telephone wires, is shown in the accompanying illustrations. The frame of the cart is made of
The box is of wood, 34
pipe, to render it durable.
by ig by 10 inches in size, the edges being bound
with band iron. It is provided with iron wheels, 36
inches in diameter. A small tool box is attached

handy lineman's

to the front of the cart to accommodate some of
the tools which may be needed in repairing a line.

Fig.

September

Freight Traffic on Electric Railways.'
One

of the strong claims made by promoters of
interurban and rural electric railways has been that
they will greatly serve the farmers and the people
of small communities by collecting and delivering
freight along the roadside.
To some extent these
promises are being realized and a number of electric
roads have added to the passenger service the carrying of package freight and express in combination
cars, while some have also established a distinct
freight service and haul cars to and from steam
roads, carrying coal, merchandise and farm products
in bulk.
For example, the Chicago, Harvard and
Geneva Lake electric road, 10% miles long, running
from Harvard, 111., on the Chicago and Northwestern to Lake Geneva, and crossing the Chicago, Milwaukee and St. Paul, has six freight sidings, besides its own yards at terminals, and does quite a
business in switching cars from both the steam roads
named. Refrigerator cars for several creameries

Bearing for Reel

I.

DICKE LINEMAN S CART.

In Fig. 2 the
Fig. I shov/s the cart ready for use.
bearing for the reel is shown, the reel being designed to wind up or pay out wire, as the case may
The entire cart is painted in suitable colors.
be.
It is pointed out, by the manufacturer, the Dicke
Tool Company of Downer's Grove, 111., that one of
these carts at a station enables the station electrician
to go immediately when a breakdown is reported,
instead of being obliged to wait until some conveyance can be obtained to carry the wire and tools
necessary to make the repair.

Edwards Carriage-call Annunciator.
A new type of electric carriage-call annunciator
that possesses some interesting details of construction has recently been brought out by Edwards &
completed annunciator
Co. of New York city.
encased in an ornamental grill case is shown in
same in a weatherthe
Fig. I, while FTg. 2 illustrates

A

proof case.
The device is constructed to show the numbers
on both sides, and is composed of six five-sided
The numbers are of
lanterns, three on each side.
opal glass, so as to be plainly visible in daytime.
in each lansuspended
is
A 32-candlepower lamp
tern for night use. The annunciator is operated by
a simple is-section switchboard, consisting of three
divisions of five numbers eacli, five for units, five
These correspond
tor tens, and five for hundreds.

on the line, cars for ice in winter, and live stock
through the year, are handled in connection with
the steam roads.
The latter make the same rate
per carload to any point on the electric line as to
their point of junction, and the electric road charges
$5 per car for delivery, carrying piece freignt at five
cents per hundred, with a minimum charge of 10
cents.
The electric road has established stock yards
and has secured the favor of shippers by furnishing
feed at moderate prices and requiring its conductors
and motormen to assist in loading stock without
charge.
The Cleveland and Eastern electric road, which
operates nearly 100 miles of lines throijgh a farming
country and does not closely parallel any steam road,
has developed freight business still more extensively,
having also a package express, operated in connecThe
tion with delivery wagons in all the towns.
freight is carried in combination cars, and conductors
and motormen do the hauling, loading and unloading,
no agents being employed, except in the largest
towns. Milk forms a large item of traffic, cans
being piled high on either side of the car interior.
Rates are figured on weight according to the regular
steam-railway classifications, and elaborate forms of
waybills, shipping receipts and freight records are
used.
Steam cars are handled on all parts of the
system except in the city of Cleveland, and wood.

4,

be made.
The operation of the annunciator

the injured communities cannot appeal to the Interstate Commerce Commission for relief on purely
local business.
The freight business of the Cleveland and Eastern
is already reported to furnish one-third of the total
receipts, while it is affirmed that it costs only seven
per cent, of the gross freight receipts to operate
the freight business.
Some published figures of the
road's receipts seem to show that the freight is a
still more important element in
the traffic than is
claimed. For the month of March last, the passenger earnings, it is stated, were $8,700; while express
earned $1,300, freight $1,300, milk $1,200 and mail
$400, making a total of $4,200 for freight, or nearly
half as much as the passenger receipts, besides nearly
$1,500 in receipts from special cars, city companies
and other incomes. Unfortunately, no statement of
expenses is furnished, but the company could hardly
have had time to demonstrate the profitableness or
unprofitableness of the business before it was embarrassed by the troubles of the Everett-Moore syndicate, of which the Cleveland and Eastern furnishes
a part.
The Detroit United Railway Company, which controls and operates some 500 miles of electric-railway
track, composed of six different roads, has developed
a very considerable freight business. It has a substantial brick freight house in Detroit, with doorways for each division, along which, on busy days,
teams are drawn up awaiting their turn, quite after
the fashion of the bigger steam-railway freight terminals.
Every kind of package freight is carried,
as well as larger quantities of merchandise, flour,
lumber, coal, farm products, etc. Much of the freight
is handled at night, when the passenger business is
light, and the roads seem to be doing a freight business on the most favorable and profitable terms that
could be expected for railways of this character.
Yet the results do not appear to be altogether encouraging. The president says that the income is
comparatively small, the freight earnings hardly
forming more than two per cent, of the entire earnings, while in the case of steam roads the earnings
from freight business may be 70 or 80 per cent, of
the total. The president continues:
^'The trouble is that we cannot run our freight
cars in trains, as the steam railways do. When they
have an extra amount of freight they may send out
train after train, each one drawn by an engine, a
distinct unit of power.
Each train of 20 or 30 cars
has its own crew. That crew, however, consists of
no more men than would be required to run two or
three of our cars. Each one of our cars must have
its own crew.
get the same freight rates as
they do, though.
"The suburban-freight business is an outgrowth of
the passenger business, and it had its conception in
a desire to accommodate the patrons of the passenger
lines
nothing more or less. It began with people
giving the conductors and motormen parcels to carry.
The old suburban railways, before they passed under
our management used to allow that and charge for
it.
They put a small compartment in the passenger
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Fig. I. AnnuDcialor in
Oruamental Grill Case.

Annunciator in
2.
Weatherproof Case.

Fig.

the desired combination of numbers is switched
the lanterns of both sides revolve to the desired
numbers, and are automatically cut out in the instrument. TThe movement is given by a small electric
motor. Eadi section is provided with an electromagnetic clutch, which engages the lanterns the
instant the circuit is established, and releases the
same when the circuit is broken. The lanterns are
connected by miter gears, so that each side will opThe switchboard is
erate in unison with the other.
provided with a main annunciator switch, also one
for the light. Fig. 3 shows the arrangement of
in,

gears and magnetic clutches, and Fig.
the arrangement of shunt lamps and

4 illustrates

automatic

switches.
of
Street Railway Company
Mo., has purchased a piece of ground
Seccorner
of
northeast
at
the
located
in
ond and Walnut Streets. The purchase price was
The company now owns, with the excep$15,000.
tion of one lot. all of two blocks in the above dis-

The Metropolitan
City,

that city,

which it has paid, all told, about $136,000.
power house is to be built on the property,
and the work on it is now in progress.
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Shunt Lamps and Automatic Switches.

EDWARDS CARRIAGE-CALL ANNUNCIATOR.

When

Kansas

Fig.

-

^--'

coal,

grain,

ice,

etc.,

are transferred to and from

steam roads. 'The freight schedules appear to be
made on an arbitrary basis, with little regard to
actual distance or to the comparative distance of
stations.
The following figures showing distances
and classes are condensed from the table of freight
rates by stations
Miles.
9
to 16
20 10 30
33 to 39

1st.

iVi
la

II

\W%

WA

2d.
iVi

4th.
IVi
8'^
10
10

3d.

8

11

10'/4

13
14

12
13

6th.

6th.

Wt
I'A
IV.

5H
VA
W,

7M

(JV4

There are 22 stations on the three lines, and the
most remote of them enjoy the same rates as the
In some instances there
nearer, in numerous cases.
apparent discrimination between localities. Thus
is
to Hiram, which is 40 miles from Cleveland, the
13 cents, while it is 15 to Middleon second and
39 miles, on another branch
third classes, Hiram has an advantage of two cents,
and on fourth class of one cent. So far the Ohio
Railroad Commission does not appear to have taken
any steps to punish discrimination or to secure uniformity and equity in electric-railway charges, and
first-class rate is
field.

1.

;

From

the Railway Age.

cars for express business, and finally cars especially
for freight and express business came to be used."
The Detroit company labors under a disadvantage,
from which it evidently would like to have relief,
in the fact that it is required to pay a specific tax
of 50 cents a car to the city of Detroit for every car
of freight hauled through the streets on its various
electric lines.
Over 10,000 cars having thus been
handled within the last year, the tax was upward
of $5,000, and as the president declares that "the
city gets about all that is made out of the business
in the 50 cents per car tax," it would appear that
the freight business of this road is more beneficial
to its patrons than to the company.
So far as now
appears, none of the electric roads has succeeded in
developing a freight business which cuts any figure
with the steam roads or which indicates that the

expect any considerable profit out
of freight traffic in the future. The rapid and frequent running of passenger cars at cheap rates is
incompatible with the hauling and delivery of freight
along tlie way, and the probabilities are that as the
passenger business increases the less will be the
effort to handle freight on suburban and rural electric roads.
trolley lines can

September
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A Survey

of Electrical Patents Granted
by the United States."
By Stoky B. Ladd.

Pakt

I.

Generation op Electricity.
In

In this class 3,688 patents have been issued.
1871 the state of the art was as follows: Sonnen& Rechten had patented a machine for killing
whales by electricity, patent 8,843, iMarch 30, 1852,
the earliest United States patent in this art. The
so-called Alliance machine was in use to some extent for seaboard illumination and is represented
in the patent to Shepard, 15.596, August 19, 1856.

burg

These machines were provided with permanent field
magnets. \\'ilde had patented a machine that was
intermediate between those having permanent field
magnets and those which had electromagnets exThis is
cited by the current of the machine itself.

shown

in patent 59,738,

November

13,

1866.

Gramme and

dTvernois had patented a machine
having a continuous armature winding which, so
far as the United States patents go, may be regarded as the progenitor of the modern dynamoThis patent is 120,057, October
electric machine.
1871.
April 13,
granteii to
Farmer
17,

1875,

a

patent,

embodying the

was

161,874,

principle

an-

in 1866 by Siemens, Wheatstone, and Varof exciting the field magnets by the currents
generated by the machine. Weston patented July
18. 1876, 180,082, a multipolar self-exciting machine.
The first patented machine having the modern form
with consequent poles was granted to Holcombe.
December 5, 1876, 184,966. Brush, April 24, 1877,
189.997. patented a form of machine having an openWeston patented, October 29,
coil ring armature.
1878, 209,532, a macliine which had all the essential
features of the most modern machines, viz., consequent poles and cylindrical ventilated armature with
continuous winding. Brush, July 22, 1879, 217,677,
introduced the so-called teazer. which is a highresistance winding upon the field magnets, connected
in shunt to the work for the purpose of maintaining
the magnetism of the field magnets when the machine is running, whether the external circuit is
closed or open.
Prior to this all machines had
their field-magnet winding in series with the work,
and had no excitation except when the working circuit
was closed. Edison patented, December 23,
1879, 222,881, a special structure of cylindrical arma-

nounced
ley

ture.

Thomson & Houston, January

13,

1880, pat-

ented their three-coil armature, 223,557.
Brush
patented a regulator consisting of a shunt around the
field magnets, including a variable resistance, February 17, 1880, 224,511. Seeley patented June 22,
1880, 229,191, an armature in the form of a disk,
wherein the active wire was radial. Sawyer, July
20, 1880, 230,345, patented a regulator which varies
the number of active sections of field-magnet wind-

Von Hefner-Alteneck patented, November 9,
1^0, 234,353, a multipolar alternating-current machine having a portion of its current commutated
Edison, June 14.
for exciting the field magnets.
1881, 242,898, patented an armature having its conducting parts formed of heavy copper bars. Van
ing.

May 16, 1882, 257,990, patented what is
as a motor-generator or rotary transformer,

Depoele,

known

which there are two armature windings, one
taking current from a line and driving the machine
as a motor, while the other winding acts as a genIjwin, August 8, 1882, 262,421, patented a
erator.
machine in which regulation is effected by changing
the inductive relation of field magnet and armature.
Patent to Wenstrom, 292.079, January 15, 1884,
.ihows the first of the iron-clad machines. An armature winding for drum armatures, in which the
coils may be prepared in advance and placed on the
core as desired, was patented to Eickemeyer, February 14, 1888, 377,996. The employment of carbon
collector brushes is represented in the patent to
form
Van Depoele, February 25, iSgo, 422,265.
of machine in which the armature wire is stationary
is
affected
by
the
closing
and
opening
of
the
and
magnetic circuit is shown in the patent to Sawyer,
February 8, 1881, 237,632, and in a more improved
in

A

forip in that to Stanley, Jr., and Kelly, June 13, 1893,
Machines on a vertical shaft are shown in
499,446.
the patent to Sellers, June 5, 1894, 520,940.
During the last few years there has been no startling innovation in this class, the attention of inventors having been directed to the improvement of
minor details of known devices. The commutators
have been improved, the collecting brushes have been
better adapted to their purposes, variations made in
the construction of coils, and the manner of applying
them have received much attention.
dynamo of
modern type includes in its construction a large
number of patented improvements and its superiority

A

does not rest on one any more than on another, and
in

many

cases

the

improvement consists

in

some

comparatively trivial change.
The first attempts at a commercial employment of
transformers for purposes of distribution were based
on the patent to Gaulard & Gibbs, October 26, 1886,
351,589. A transformer system for constant current is brought out in the patent to Thomson, April
The relation of counter electro2, 1889, 400,515.
motive force to direct electromotive force, which
I.
Tbi3 art cle is m'tde up of portions of a report on "Patent^
in Rotation to Manufacturer" preoared by Mr. Ladd under the
direction of S. N. D. North rhief statistician for manufactores for the Twelfth Census, and published oy the government
as a census bulletin.

renders

transformers connected to line

in

parallel

found in the patent to Kennedy,
July lb, 1889, 407,294, which was reissued September
The monocyclic system is repre24, iSSg, 11,031.
sented by Steinmetz, January 29, 1895, 533,248.
An electric meter for distributing electricity in
proportion to the value of an inserted coin is shown
by the patent to Phillips & Tilden, 626,298, June 6,
This meter is arranged to be operated by
1899.
self-regulating,

is-

coins of different denominations.

Electric Heaters.

An

in electrical heating is a woven
adapted to be uniformly heated
throughout by an electric current. This is shown
in patent 540,398, to
Meek, June 4, 1895. This

improvement

fabric

that

is

is of great value in case of sickness, which
reduces the temperature of the body and renders de-

fabric

sirable the application of heat, and is also useful as
a covering whenever a gentle heat is required.
Gold, 638,236, December 5, 1S99, strings a coil of

bare resistance
rod and puts it
convolutions to
said supporting

wire upon an insulated supporting
under such strain as to cause the
impinge at one point only against
rod.

ihe

same by

702,319, 702,320,

main and shunt mechanical differential feed, patthe
ented by Weston, 285,451, September 25, 1883
double-carbon arc lamp, with mechanism to separate
the pairs successively, patented by Brush, 219,208,
a

;

September 2, 1879; the high-resistance filament in
an exhausted glass globe, the present incandescent
lamp, patented by Edison, 223,898, January 27, 1S80;
use of bamboo as a material for making incandescent filaments, patented by Edison, 251,540,
the process of standardizing fila27, 1881
ments by electrically heating them in the presence
of hydrocarbon vapor, patented by Maxim, 405,170,
June II, 1889; a system of distribution employing
three wires in multiple series, patented by Edison,
the process of producing
274,290, March 20, 1S83
currents of enormous frequency and excessively high
potential, and utilizing them for the production of
the
light, patented by Tesla, 454,622, June 23, 1S91
system for supplying electromotive force to a feedwire system between the consumption circuit and
source of supply of the main electromotive force,
patented by Mailloux, 475,877, May 31, 1892; the
process of producing Geissler-tnbe effects without
the aid of induction coils by interrupting the current in a high vacuum, patented by Moore, 548,127,
October 15, 1895 the socket detachable from an incandescent lamp, the parts being so arranged that
the insertion of the lamp completes the circuit, pata
ented by Edison, 251,554, December 27, 1881
mechanical cut-out which will automatically take the
current off the trolley wire in case it happens to
break, and thus save danger of contact with live
wires, patented by Morgan, 417,497, December 17,
1889; and a method of interrupting an electric arc
by generating a non-conducting vapor within the
path of the arc, patented by Wurts, 470,773, March
the

;

;

;

;

;

15,

1892.

metallic
tubes
for
house wiring are
patent to Greenfield, 630,501, August 9,
An outlet box for making working connec1899.
tions is shown in patent to Greenfield, 642,521, Jan-

Flexible
in

uary 30, 1900.
Since 1895 four new types of electric light have
been brought forward and perfected in commercial
form. The first of these is the Jablochkoff candle,
used and abandoned some twenty years ago. This
form of lamp depends on the fact that numerous nonconductive oxides, such as kaolin, chalk, zirconia, etc.,
become electrolytic conductors when highly heated,
the resistance decreasing with increase of temperature, so that the best light-producing condition is
coincident with the best condition of conductivity.
Mixtures of oxides capable of becoming conductive
at lower heat have been substituted for the kaolin, a
separate electric heater and automatic cut-out therefor have been devised, and a ballast resistance to
balance the decrease of resistance in the glower
have been supplied. This light, which is far more
brilliant than the carbon filament and better than
either the arc or filament light as to color,

is

now

on the market in competition with the enclosed arc.
This development of the art is illustrated by the

new sub-class of lights, incandescent, second-class
conductors, which contains some 53 patents, including the patents to Nernst, 623,811, 685,725,
and 685,732; Potter, 685,486; and Van VIeck, 644,784.

the mercury-vapor lamp, which
comprises a tube of considerable length caused to
glow by conduction of low-tension currents through

The second

702,321.

The

principal feature of the light is the addition
to the composition of the arc pencil of a large percentage of the salts of the alkaline metals. Such
additions were known to increase greatly the efficiency of the light, but involved in practice great unsteadiness.
Bremer discovered that the flickering
caused by the addition of a desired amount of alkaline salts, instead of being made worse, is actually

cured by still further increase in the proportion of
such substance. See patents 658,423, 679,877, 679,-

and 697,439.
Electric lighting of railroad trains by power derived from the motion of the train has been perfected to a point where it is entirely practical in
particulars illustrated by Preston, 602,182; Guillott,
672,877; Moskowitz, 684,083; Bohm, 688,382; and
Creveling, 688,394, and reissue 11,961.
878, 684,407,

Location of Metals.

In this class 5,833 patents have been issued. Some
of the more important inventions in this art are
the now commoit type of ring clutch used in arc
lamps, patented by Brush, 203,411, May 7, 1878; a
main and shunt magnetic differential feed for arc
lights, patented by Brush, 212,183, February 11, 1879;

shown

and

The fourth is the Bremer arc lamp, wherein the
carbons approach each other at an acute angle.

Electric Lighting.

December

These lamps have

electrostatic action.

been constructed in lengths of over 100 feet and
have been made so as to be operated by commercial
frequencies commonly employed for lighting purposes.
See patents to McFarlan Moore, 702,315,

is

The
rarefied pure mercury vapor contained therein.
entire mercury column gives off an intense and soft
glowing light. The candlepower is great compared
with the amount of current used. The patents for
this invention, of which Hewitt, 682.690, is illustratincandesive, constitute a new sub-class of lights
cent vapor conductors.
Moore
McFarlan
perfected
is
the
The third
vacuum lanip having no inleading wires, the energy
being transferred from condenser surfaces on the
ends of the tube to the extremely rarefied gas inside

—

The

patents to Brown, 645,910, and 672,309, cover
an apparatus and method for testing out and plotting
the relative resistances of large areas of earth surface
for the purpose of determining the location of underground veins of mineral, streams of wafer, and
buried treasure. The scientific substitute for the
witch-hazel fork and the divining rod has been extensively and successfully used both for discovering
mineral ores and for determining the boundaries of
veins already discovered.

Motive Power.
In this class 2,031 patents have been issued.
Prior
to 1S71 there was nothing done in relation to the
use of alternating currents for purposes of motive
power. The growth of this art may be illustrated
in the consecutive
order of patents, as follows:
Thomson, May 17, 1887, 363,186; Tesla, May i,
1888, 381,968;
Thomson & Wightman. March 19,
Zipernowsky & Deri, August 5, 1890,
1889, 399,801
4,33,758; Von Dolivo-Dobrowolsky, July 7, 1S91, 455,Siemens, September s, 1893, 504,630
Scott,
683
June 5, 1894, 521,051; Hunting, February 20, 1894,
;

;

;

5I4>933.

Wireless transmission of electricity has been apthe management Of torpedo boats as presented in patents to Tesla, 613,809, November 8,
1898, and Fiske, 660,155, October 23, 1900.
scheme for transmitting electric currents of different character (as continuous and alternating)
over the same wire, is set forth in patent to Bedell,
647,741, April 17, 1900.
When two or more motors are employed they may
be connected in series, in parallel, or in any relation
of series and parallel. A simple scheme for this
transition is shown in Knight, 587,442, August 3,
plied to

A

1897.

In the manufacture of insulators for high-tension
currents, it has been found desirable to make them
in sections, which are secured together by means of
Patent to Boch, 600.475, March 8,
a fusible glaze.
iSg8, shows one mode of making these insulators.
In starting electric motors from rest, it is desirable to apply an excess of power at first and diminish the power gradually as the motor acquires speed.
One means for accomplishing this is shown in patent
to Burke, 611,558, September 27, 1898.
The following patents are cited as illustrations of
the growth of the art of operating elevators by elechydraulic elevator electrically contric power:
trolled was patented by .Smith, September 3, 1889,
Elevators in which the electric motor is
410,212.
carried on the car, with connected gearing engaging
rack bars in shaft, was patented by Sheridan & Gorn,
259,593, June 13, 1882, and Blades & McKee, 462.52/.

A

November 3, 1891. Elevators having motor stationary and automatically controlled by switch mechanisms on car or landings, are shown in patents to
Wheeler, 324,621, August 18, 1885, and Eickemeyer,
Safety devices to break motor
454,462, June 23, 1891.
circuit when elevator door is opened are shown in
the patent to Ongley, 389,853, September 18, 1888.
The application of electricity to agricultural apparatus is set forth in Schimpf, 582,237, May 11,
1897, and Foerster, 610,350, September 6, 1898.
It has been found advisable to charge different
rates for electric service at different periods of the

To facilitate this, electric meters have been
organized to give different readings in accordance
with the rates of charge. Among these are Kapp,
595,98s, January 25, 1898, and Cox, 585,257, June 29,
day.

1897It is

important to

know

the

maximum

of electric

consumption during any given period. This is shown
by Hoyt, 600,265, March 8, 1898.
A galvanometer having two indexes and scales for
volts and amperes, respectively, has been patented by
Weston, 600,981, March 22, i8g8.
Under this general class 292 patents have been
issued

pertaining to

the

transmission

of

electric

power.

Electric Railways.
class 2,947 patents have been issued.
this
In'
There was nothing in this art prior to 1871. Some
of the most prominent features in the growth of

the

art

are represented by

the

following patents:

1
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CORRESPONDENCE.

Overhead direct and return conductors with double
trailing trolley, in the patent to Finney, January 2,
18S3, 270,186; overhead conductor trailing trolley,
ground return, in that to Finney, September 18, 1883,

New York

trolley broadly, in that to

Van

underground
Depoele, January ig, 1892, 467,448;
conductor with slotted conduit is shown in patent to
an underKnight, September 23, 1884, 305,731
ground conductor with contacts projecting above the

Westinghouse, 645,613, March

20,

190c, locates

had been

which additional power
example of this plan

is

is

drawn when required.
shown in Munson, 653,-

July 3, igoo.
Devices for the prevention of electrolysis of water
and gas pipes by the vagrant currents from railway
200,

661,165,

November

1900.
the operation of electric
6,

railways, trains may
of a nunrber of cars, any number of
which may be provided with apparatus for controlling the several motor equipments.
See Sprague,
660,065, October 16, 1900; Rice, 608,301, August 2,
1898; and Entz, 619,287, February 14, iSgg.

In

be

made up

[To

be

in

last dis-

the effect that

was understood

that
the improvements are to be effected without cost or
expense to the city, and that it was the object of
the railroad company to acquire title, by proper proceedings, to the discontinued portions of Park Avenue and intersecting streets. The railroad company
proposes to vest in the city the titles to the land to
be acquired for the new Park Avenue, and to bear
all the expenses of opening, regulating, grading and
to

it

For the discontinued portions of
the street the railroad is to pay the city full cash
value.
direct east-side subway is the new problem now.
Ever since the creation of the Rapid Transit Commission, there has been a strong demand for a direct
east-side railway into the Bronx.
This demand,
formerly made by individuals, has now been presented to the commission by an organization of prominent Bronx citizens known as the Rapid Transit
League. Ihis league is probably the strongest body
of residents and taxpayers ever brought together for
such an object, representing, as it does, about 15,000
men and 15 separate and distinct organizations, all
working with one end in view. Considering the fact
that the Rapid Transit Commission has already placed
itself on record as favoring the construction of an
east-side route, and that Mayor Low, in his recent
talk on railway facilities, expressed similar views,
the league now demands that the Rapid Transit
Commission go a step further than simply favoring
such a route and order that work be started upon it at
once. If the east side of Manhattan and the Borough
of the Bronx were provided for in the work now
under construction, the forming of a Rapid Transit
League would in all probability not have occurred.
It is because the present subway does not provide
that for which there is immediate necessity that the
taxpayers have united their forces.
paving the same.

different organizations desiring to build elevated railthe city.
The bills asking the fran-

A

A

have been submitted to the council, and the
point at issue is whether to allow the companies
to erect the elevated structure over streets or to
force them to build their roads over alleys. One
bill was submitted by Charles Green, representing the
Park Elevated Railway Company, and the other was
submited by Charles Erb. The routes to be followed
have not been made public.
chises

coast, extending from Maine to Florida.
The men
to handle these stations will first be taught at the
Babylon school. The establishment of the school is
in anticipation of a probable demand by space-telegraph companies for a great numher of skilled opAt present it is said there are very few
erators.
capable "wireless" operators in the country. In order for a man to be proficient in the handling of

session of the International Railway

Congress

will be held in Washington, D. C, in May,
The section on electric traction will discuss

v/ireless^elegraph apparatus, a considerable knowlelectricity is required as it is applied to
this use, consequently there is a good field for the
school.
The course of instruction for one familiar
with the Morse key and alphabet will be about three

edge of

'

weeks.

The New York Electric Headlight and Train LightCompany of Yonkers has been incorporated with

ing
a

capital

of $1,000.

H. D. Crippen

is

interested.

O.
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England News.

Boston, September 6.— Coleman Brothers of this
city
have been awarded the contract for building
the first section of the new power transmission subway at the Charlestown navy yard. This section
will be 1,500 feet long and the inside dimensions
will be six feet by six feet.
The contract price is
This is the result of the Navy Depart$34,500.
ment's second call for bids. The first call brought
only one bid, the tender being $55,000, or nearly
double the estimated cost.

The Holden and Worcester Street Railway Company has let the contract of building its electric railway between Worcester and Jefferson, Mass., via
Holden, a distance of some 10 miles.
It is estimated that the road will cost $200,000. Boston men
are planning to build a power house at Barre Falls,
about 10 miles from Worcester, and the company
will obtain its power from there.
A dam 30 feet
high will be built in the Ware River, and water
will be carried through a steel penstock for 300 or
400

until a fall of 70 feet

feet,

is obtained.
Insulated Wire and Cable Company
has leased the factory in Stamford, Conn., formerly
occupied by the International Power Vehicle Company.
The lease is for three years and the factory
will be used for the manufacture of insulated wire
and cable. Fifty persons will be employed.
The Norwell and Scituate Street Railway Company has been organized. It will have a capital of
$150,000 and it proposes to build an electric railway
between the terminus of the Old Colony street railway at Assinippi and Cohasset, Mass., a distance of

The American

15 miles.

B.

distinctly

Just at present the stock of the Manhattan Railway
is in good demand on the market.
The
is believed to be anticipated gains resulting
from the improvements being made in the system.
Some $18,000,000 has been expended on the property
and returns from this are looked for. Brooklyn
Rapid Transit is also strong and is being bought
ill
by people in close touch with the management
of the company. It is said that the business of the
company is in far better shape than it has ever been
or is thought to be by the public.
new departure in space telegraphy is to be
Jaunched in Babylon, L. I., shortly.
school is to
be opened there in which applicants may receive full
courses of instruction in the handling of all the
prevalent systems. The station at Babylon is the
first of a series to be established along the Atlantic

ways through

1905.

was

the franchise

Company

St. Louis.

the progress made on important electrical lines, the
use of continuous current, alternating current, single
and polyphase, experiments with high-tension currents, etc.
The reporter for America will be W. D.
Young, electrical engineer of the Baltimore and Ohio
Railroad Company, Baltimore, Md. There will be
three foreign reporters for this section, one for
France, one for Great Britain and Belgium, and one
for other countries.

when

cause

The City Council of St. Louis is at present involved in solving a question of franchises to two

The seventh

the points at issue

cussed were concerning the "prevailing rate of wages"
and the "eight-hour day." Both of these points are
msisted on by the city officials, and the radroad
company says it will not accept a franchise embodying them. Ihe present outlook is bad for any immediate settlement, as both sides seem firm.
'ihe Park Avenue tunnel is also attracting attention.
Ihe New York Central and Hudson River
Railroad Company has petitioned the local board of
the Murray Hill district of local improvements, in
the Borough of Manhattan, asking it to start proceedings having for their object the changing of
Park Avenue between Forty-fourth and Fifty-sixth
Streets so as to permit the use of the present street
by the company in connection with its proposed
change of motive power and other tunnel improvements. The petition was accompanied by a letter
from President Newman of the railroad company

electricity.

continued.]

Elevated Roads Proposed

'

Last week the Manhattan Railway Company discharged no machinists, and considerable comment
was caused by the act. The reason given for the
act was the change of motive power from steam to

are found in Kapp, 570,599, November 3.
Jackson, 622,481, April 4, 1S99; and Blake,

circuits

1896;

called

laid

A

a

gas-generating plant at some convenient point, from
which he supplies gas for running engines at the
different divisions of his road.
These engines drive
dynamos for supplying each its own division. Signaling and controlling devices are provided for the
management of the local engines, which are started
before a car enters the division. Somewhat in analogy to this is Heilmann, 622,466, April 4, 1S99, in
which there are local generators for the different
sections driven by an electric current from a central
source of power.
To provide additional power at high grades,
Henry, 560,265, May 19, 1896, has two generators of,
say, 400 and 600 volts, respectively.
By a proper
system of circuiting, these generators will deliver
either 400, 600, or 1,000 volts, as occasion may require.
Another mode of effecting the same purpose
is to provide a propelling motor of somewhat more
than sufficient capacity than is recjuired for average
work, using the excess of pow'er when the requirements are the least for charging storage cells, from

An

was

and the tunnel franchise, which
on the shelf during the vacation of
the city officials, was taken up. The public looked
forward to a settlement of the existing difficulties
and the granting of the franchise, but its hopes
were not to be realized. It will be remembered that

mittees

;

surface of the ground is shown in that to Painter,
June 23, 1885, 320,679; underground conductor, the
circuit being closed by the action of a magnet carried by the car, in that to Wynne, January 7, 1890,
419,094; a railway system in which an alternatingcurrent is transformed to a direct current for driving the motor is shown in patent to Westinghouse,
May 28, 1S89, 404,139; a motor elastically mounted
so as to be independent of the vibration of the car
is
represented by Field, April 10, 1S88, 380,880
electric railways operated by polyphase currents are
represented by Badt, January 10. 1893. 489,597.
For electric railways operated partly by overhead
and partly by underground supply. King & Babendrier have several patents relating to the automatic
removal from the conduit of the underground collector.
One of these is 623,248, April 18, 1899.
I'o secure a satisfactory bond between the rails of
electric railways, Daniels applies the heads to these
bonds by hot pressure to secure a practically integral
joint (see patent 582,849, JNIay 18, 1899), and McTighe employs cold pressure of sufficient force to
form a cold weld (see patent 650,861, June 5, 1900).
Attention has been directed to the prevention of
collisions.
Patent to Cooley, 573,645, December 22,
1896, shows means for depriving a following train
or car of its propelling current, so that it cannot
approach within a determined distance of the preceding car or train. Bentley, 658,336, September 25,
1900. illustrates means whereby the sections of a
road are under the control of a signalman, who can
cut out any section and stop a car at any point.
Phillips, 631,491, August 22, 1899, provides for depriving a car of current on approaching an open
drawbridge.

Notes.

York, September 6. The anticipated settlement between the Board of Aldermen and the Pennsylvania Railroad Company in relation to the tunnel
franchise is not forthcoming. On September 3d a
joint meeting of the railroad directors and city com-

;

upward spring-pressed

New

—

New

overhead conductors, upward-pressed trolleys and double trolley, in that to Van Depoelc,
December 4, 1888, 394,038; overhead conductor with

285,353

September

Southern Developments.

—

N. C, September 6. Roane County
contemplate the building of an electric
railway from Harriman, Tenn., to Rockwood and
Kingston, also to Knoxville, by way of several intermediate points.
Articles of incorporation have been filed by the
Salem (Ark.) and Eastern Railway Company.
An electric freight and passenger line from Salem,
Fulton County, to Mammoth Springs is proposed.
The distance is' 12 miles. R. A. Youngblood is
Charlotte,

capitalists

president of the company, and Sheriff H. F. Northcutt,

secretary.

The steamer Atlanta, built by W. E.. Cole for the
purpose of catching fish by electricity has proven a
complete failure. The cost of the boat was $10,000.
The plan was to attract fish by powerful electric
lights and then to scoop them in.
The electric power plants of Portsmouth, Va., will
be consolidated hy the new management, the Williams Syndicate, and a big power house will be
erected.

The Charlestown and Berryville Electric Railway
Company has been organized at Charlestown, W. Va.,
to build an electric line from that city to Winchester,
Va. Geo. Eyster, president of the Charlestown Gas.
Light and '\Vater Company, was elected president

new company,
new electric and steam

of the

A

railway, from Nashville,
Tenn., to McMinnville, will be built. The new road,
it is said, will be under the management of W. S.
McKittrick, a Chicago railroad contractor. The cost
will be over $750,000. The road will be 73 miles long
and will pass through several prominent towns.
Northern capital will operate the line, a survey for
which has already been completed.
The lighting committee of the Memphis, Tenn.,
Council has agreed upon a plan permitting a merger
of the Memphis Light and Power Company and the
Equitable Gaslight Company.
The ordinance, if
adopted, will not, however, give e.xclusive rights for
heating, lighting or power.
Negotiations for purchasing the Natchez (Miss.)
Gas Light Company's plant have been on for some
The object sought is a combination of all
weeks.
the electric light and street railway plants.
The
Light Power and Transit Company has recently
sold out to the Electric Street Railway and Power

Company

for $75,000.

Dr. L. M. Able of St. Matthews, S. C, is installing an electric plant for lighting stores. Eventually,
it is said, the town will be lighted by electricity.
Bids will be received until September 15th, at 3:30
p. m., for electrical fixtures for various offices in the
new city building of Jacksonville, Fla., now being
constructed. W. C. West is recording secretary of
the board of public works.
L.

From the Buckeye

—

State.

Cleveland, September 6. It has been reported that
Senator Hanna of Cleveland declared in favor of
perpetual franchises for street railways in the new
code bill which is now before the Legislature, and
that Senator Foraker afterward sanctioned the idea,
but now Senator Hanna has volunteered the statement that he did not declare in favor of any particular limit, but only said to another gentleman
that he would be satisfied with an amendment of
that kind.
He further says that he is satisfied with
the franchise portion of the code as it was presented
in the original draft of the bill.
It has been reported that the Grand Trunk Railway Company has purchased the Detroit and Toledo
Shore Line of the Everett-Moore syndicate and that
will be transformed into a steam line, but later
it
on the report was denied. Members of the syndicate
say that while the deal has not been actually com-

'
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pleted, negotiations are under
Tlie thing that stands in the

way
way

for the property.
is the price, and

The
that is adjusted there will be no sale.
construction of the road so far has cost about $i,boo,otfered
Trunk
has
$1,400,000,
000, and the Grand
which will hardly be accepted, as it is an excellent
piece of property and is worth all it has cost.
George Dennison of the firm of Dennison, Prior
&• Co., Cleveland, and W. H. Park of Youngstown
met the other promoters of the Havana street-railway
system at the HoUenden Hotel, Cleveland, this week
and made a report of their investigations as to the
The report
advisability of constructing the roads.
was very favorable, and embodied not only their
ideas of city lines, but lines across the island of
Cuba, from Havana to Baraboa, on the south shore,
and Sand Beach, which is only a short distance away.
After hearing the reports, the gentlemen interested
decided to go ahead with the construction of the
roads, and work will probably be commenced within
two or three weeks, with the idea of completing it
by spring. The rights-of-way have been secured in
the city and also for the cross-country lines. George
F. Penhale of New York is interested with J\'Ir.
Park and Dennison, Prior & Co. in the proposed
company has been incorporated, under the
roads.
laws of Delaware, with a capital stock of $1,000,000
to build the roads.
until

A

The East Columbus Heating and Lighting Company of Columbus has selected a site at the corner
of Mound and Seventeenth Streets for the plant it
proposes to construct. The company has been granted
a franchise to operate by the City Council.
The City Council of Canton has rejected W. H.
Boyd's application for a franchise to operate a trolley
system without fares, as well as all other bids, as
they are considered irregular. It is believed by some
that

and

Boyd
was

JNIr.

that

it

represents

the

his object to

Canton-Akron

lines

keep the Alliance road

out of the town.
The Bullock Electric Manufacturing Company of
Cincinnati has been awarded the contract for furnishing all the electrical machinery for the battleship
New Jersey and the cruiser Des Moines, the entire
amount involved being something more than $100,000.

A

resolution has been introduced in the council
of Newport, K}'., to set aside next year $10,000 for
the purpose of erecting an electric and gas plant and
that the same amount shall be set aside each year
until 1905.
It provides that the plant shall be completed before i\Iarch i, 1906.
resolution directing
the city engineer to advertise for bids for furnishing
lights for the city has reached a second reading, but
has been blocked for some reason.
plan has been completed and accepted by the
Cleveland banks for refinancing the Lake Shore Electric Railway Company.
It was submitted to the
banks forming the bond syndicate by the American
Trust Company Tuesday, and later in the day representatives of all the banks interested met at the
ofiice of Henry A. Everett and the matter was discussed. The road will be taken out of the hands
of the receiver within a short time and plans will
be made to complete it and put it in good condition.
The Columbus, Marion, Tiffin and Toledo Electric
Railway Company has filed notice with the secretary
of state that the southern terminus of the road has
been changed from Marion to Urbana, and that it

A

A

will

mel and the Indianapolis-Greenwood extension at
Edinburg. The Plainfield, the Martinsville and the
Union Traction Company's Elwood-Tipton line are
putting on the finishing touches.
The Fort Wayne and Southwestern Traction Company announces that it will build a line from Wabash to Marion, through Van Buren, thus completing

from Indianapolis to Fort Wayne
by connecting with the Union Traction Company's
line.
Franchises are being secured for the proposed
the traction lines

line.

The proposed

—The

Fort

Wayne

Northern Railway Company has filed articles of incorporation with the secretary of state. The purpose of the company is to construct and operate an
electric railway between Fort Wayne, Garrott, Auburn, Waterloo and Kendallville, and electric-light
plants in towns along the line. The capital of $io,ooo
will be increased.
Beeks Erick heads the board of
directors.
An electric railway is projected to connect Louis-

A

with Indianapolis.
company is being organSeymour, but Louisville capitalists are behind
the scheme. The commissioners of Bartholomew
County have granted rights-of-way and franchises to
Morton Hall and others to build, maintain and operate an interurban from Columbus across the county
to Seymour, Brownstovvn, Salem, West Baden and
French Lick. Franchises have been granted other
persons across Scott, Jackson, Washington and Orange Counties. These various persons will meet in
Seymour this week to organize the company. The
road, which is to be built as soon as possible, is
to connect with the Indianapolis and Greenwood line
at Columbus, making a line from Indianapolis to
ville

ized at

Louisville
miles.

through West Baden, a distance of 163

A

meeting of the promoters of the trunk line between Indianapolis and Cincinnati was held last week
and the franchises granted to the promoters at Rushville and other cities were extended to January 1st.
The progress of this enterprise has been retarded by
the serious illness of J. K. Schouepf of Cincinnati,
who has been representing the Widener-Elkins syndicate in the negotiations. The plan is to build from
Hamilton, Ohio, through Liberty, Connersville, Rushville and Morristown to Indianapolis,
Construction work on several interurban lines in
made great progress last wcel. Work
began on the new Lima-Fort \\'ayne interurban at
New Haven, on the Indianapolis Northern at Carthis vicinity

the

Union Traction

is
progressing rapidly, as is also the building of
over White River. Montpelier will be
reached in two weeks.
The Town Council of Albany granted a 99year franchise to the Muncie and Portland Traction
Company in the principal street last week. This
completes the right-of-way the entire distance.
Senator A. D. Ogburn holds a franchise for an
electric line from Newcastle to Dunreith, and a visit
to St. Louis last week is said to have made the building of the line a surety. The line, when built, will
connect with the Greenfield and Richmond line, connecting Newcastle with both Richmond and Indi-

anapolis.
The freight business on the interurban lines is
increasing rapidly. The Greenfield and the Greenwood lines improved their freight service by adding
a new freight car on each line, while the Union

Traction

Company has put on

tional freight cars

four new and addibetween Indianapolis and the gas

belt.

The Indiana Tax Board concluded its work
The board valued the electric railways in

week.

last

the

state in 1901 at $7,746,452 and in 1902 at $9,639,312,
making an increase of $1,892,860. This is exclusive
of real estate, power houses, etc., simply on the mileage, right-of-way and rolling stock.
The Goshen Council has granted a so-year franchise to the Hawkes Electric Company to operate an
electric-light plant in Goshen.
This brings the private concern to a position that is considered an ad-

vantage over the plant owned by the municipality,
city plant by
the Hawkes concern, as it is not on a paying basis
and has long since been the subject of political dis-

and may mean- the absorption of the

cussion.

The electric-light commissioners of Richmond, in
charge of the municipal plant, have notified the city
that it will be charged for service the same as a private consumer, the rate being $75 a year for each
arc light. The commissioners sav that if the plant
is to be placed on a money-making basis at the start
the city should be in the same attitude toward it as
a private patron.
It has been the understanding
that the city lights would be free.
F.

Northwestern Notations.
Minneapolis, September 6. It is understood that
work is soon to be begun for the construction of
an electric-railway line from Dubuque, la., to Cascade, thence south to Vinton and other points.
A
stock company is to be formed and it is understood that a franchise held by a company which
is unlikely to build, will be secured for the new
company to operate under.
The People's Gas and Electric Company of Burlington, la., has received wire for the new light
system and trolley wires for the street-car system.
New rails are also being received. Work will be
begun at once to rebuild the entire system. New
machinery is likewise to be installed for the power
house.
Every telegraph, telephone and electrical company of St. Paul has had formal notice served by
the city engineer that all wires and poles must be

removed

from

the

underground

district.

for higher wages. A general convensoon to be held in the Twin Cities, with that

demands

ing
tion

is

end in view.
Ulen, Minn., voted to establish a municipal electriclight plant.
J. M. Kirschbaum of St. Paul is now electrician in
charge of the city lighting plant at Aitkin, Minn.
Eastern capitalists have made a proposition to the
council of Grand Forks, N. D., for an automobile
street-railway service for a year, to be succeeded by
a regular street-railway system.
The auto-coaches
are to be operated by either gasoline motors or

electric

When

storage batteries.

the rails are laid,

by changing the wheels the same coaches can be
used.
This will do awav with any overhead wires.
R.

Among

the Rockies.

—

Salt Lake City, September 5.
The Three Forks
Mining and Milling Company of Rawlins, Wyo., has
a good silver and lead property just 60 feet north
of the Colorado line. A fine stream the North
Fork of the Snake River runs through the property.
Here a large electric plant could be installed canable
of running all the hoists of a busy camp, and it is
reported that a plant which will prove adequate for

—

—

all

requirements

is in

contemplation by this company.

Pocatello, sometimes called the Gate City of Idaho,

the scene of a Democratic rally this week, and
the principal feature of the demonstration is the
is

A

illuminations.
network of lights was
stretched from the electric-light company's office to
the railroad property at Harrison Avenue and east
to the Pocatello House.
There are several designs,
including a large multi-colored "American Falls
Power" sign and a large colored elk's head over
the entrance to the Elk's Club. On the east side
is suspended a sign with waving lights, spelling out
the words, "Pocatello, the Gate City."
hand with
disappearing colored lights points the way to the
Democratic headquarters. The power is furnished
from American Falls, 25 miles away from the city.
J. E. Durkee, president of the Consolidated Mines
Company, operating in Hawthorne, Nevada, says
his company will put $750,000 into a mill, cyanide
plant, waterworks and electric plant in Tonopah
mines, the work to commence immediately. This
may turn out to be the largest electric enterprise
ever installed in Nevada.
G.
electrical

A

On

the Pacific Slope.

—

San Francisco,

September 2. C. R. Ray, Gold
begun construction work on his
power plant on Rogue River, near
dam, 419 feet in length and 27 feet

Ore., has
cleotric-light and
Hill,

Gold
high,
crib,

Hill.
is

A

now

being

rock-filled

constructed. It is of timber
construction. The hydraulic develwill amount to 3,000 horse-

opment of the plant
power. Although the

first

generator installed will

have a capacity of only 200 kilowatts, it will be a
three-phase machine, generating about 2,300 volts.
The head of water available at the dam is 20 feet.

A

five-mile transmission line frqm the plant to
Gold Hill and a two-mile branch to the Perry and
other mining properties will be built. A number
of induction motors 'will be operated in the various mines of the district. Bids were received some
time ago for electric apparatus. The Engineering
Offices, 331 Pine Street, San Francisco, are consult-

ing engineers.

—

Information from Indiana.
8.

of

the bridge

be extended through Marion, Delaware, Logan
O. M. C.

September

extension

between Muncie and Alexandria will be begun
next Monday, and will result in shortening the distance to 17 miles. The work will be done bv Lamonte & Green of Anderson. The line, when completed, will form the connecting link between the
extreme eastern terminal of the present Union Traction line and the new Indianapolis Northern at Tipton.
It will parallel the Lake Erie and Western
steam railroad through the gas belt.
The Muncie, Hartford City and Fort Wayne Traction Company completed its line from Eaton to
Muncie last week. The poles are up and the wiring
lines

and Champaign Counties.

Indianapolis,

183

Ample

time will be given and if they are not removed by
the owners, the engineer's department will do so.
The Seattle Electric Company has asked the citv
of Seattle, Wash., that its assessment on personal
property be cut in half. The company contends that
$2,554,400 is altogether too much for its personal
property and says it is willing to stand an increase
over last year of over half a million dollars.
The Mankato (Minn.) Gas and Electric Light
Company put a new schedule of prices for lighting

and power into effect September ist. The old price
was 15 cents per thousand watts, with a discount of

The new rate is 12 cents per
to 15 per cent.
tliousand with discounts of five to 25 per cent. The
the
company
claim that under the reofficials of
duced prices, the city will enjoy the cheapest rates
of any city in the state.
The- Electrical Equipment Company of Chicago
secured the contract to furnish a complete electriclight plant for the city of Washington, fa., at
five

$12,510.

Railway telegraphers on the railroads of the Northwest are quietly forming unions, preparatory to mak-

The Redondo

Electric

Railway

Company,

Los

Angeles, Cal., has let contracts for two new power
houses, one to be situated at Hyde Park, and the
other at Belvidere. The Redondo Electric Railway
Company is now engaged in the work of converting
the old steam line into an electric line. The first
electric cars are to be run about December ist.

The United Gas and

Electric Company, which
distribution of the Standard Electric
Company's power in the counties south of San
Francisco, has cut its rates for electric current for
lighting from 17% cents to 10 cents a kilowatt-hour,
to meet the rate now charged by the Palo Alto
Town Electric Company. The company has off'ered
to supply the city authorities of Palo Alto with
electric power at 2% cents a kilowatt-hour on a
yearly contract. The town of Palo Alto is considering a $12,000 bond issue for the purpose of
extending its lighting plant. Messrs. Poole, Crocker
and Green, who are largely interested in the United
Gas and Electric Company, have secured the control of the San Jose and Santa Clara Railway
Company. It is given out that the new owners

controls

the

construct an electric road on Market Street,
Jose, as a feedier to the present line.
City Engineer Thompson of Seattle, Wash., has
returned to that city, after a thorough inspection
of the work now in progress at the new municipal
lighting and power plant on Cedar River.
Mr.
Thompson estimates that it will take until the middle of October to complete the preliminary work
at the power site.
directors' meeting of the newly incorporated
Cloverdale Light and Power Company was held in
this city a few days ago.
The following-named
officers were elected
President, A. Sbarboro vicepresident, P. C. Rossi; treasurer, A. E. Sbarboro.
A. E. Sbarboro has been working for many months
obtaining franchises, rights-of-way, and surveys,
and has given these to the company without consifleralion.
At the directors' meeting it was ordered that bids be advertised for for the building
will

San

A

;

;
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Creek, for the construction
flume with requisite machinery, and for the
necessary poles and wires.
A number of seniors in the College of Mechanics
at the University of California met at Berkeley on
August 26th and organized an association of elecBi-weekly sessions
trical and mechanical engineers.

dam on Sulphur

of a
of a

will be held, at

which the students

will discuss en-

topics or listen to outside speakers of
intervals the members will make tours of
inspection to miechanical and electrical plants. On
Thursday evening, September 2Sth, a banquet will

gineering

At

note.

be held in San Francisco, on which occasion members of the junior class will be initiated in the
The officers of the organization are:
association.
Robert Sibley; vice-president, A. J.
President,
H. Phillips; treasurer, C. C.
secretary,
Turner;
Murray; and F. Schwabacher and F. D. Lord, exec-

E. C. Brainard
rators.

of Chicago

is

among

September

the incorpo-

The Pontiac (111.) Water and Light Company
new power house.

is

building a
Castile,

N.

Y., has

amount derived

the

electric-light

voted to issue $10,500 in bonds,
used in the erection of an

to be

plant.

Somerset,
light plant,

buy

light.

Ky'., contemplates building an electricbut would rather sell a franchise and
Mayor F. S. Griffin may be addressed.

Electric

Com-

Machine Company has been
incorporated to engage in business at Los Angeles,
The directors of the company are M. P.
Cal.
Waite, L. C. WaJte, W. H. Olmstead and C. E.
Waite. The capital stock of the company is $50,000, of which amount $100 has been subscribed.
The Tonopah Light and Power Company has been
incorporated for the purpose of constructing and
operating an electric power plant in the Tonopah
mining district in Nevada. The company has an
authorized capital stock of $50,000, of which $500

The Mystic Electric and Gas Light Company of
Stonington, Conn,, increased its rates on September 1st, The rate is advanced from 12 to 15 cents
per kilowatt-hour, owing to the increased cost of

has been subscribed. The directors are W. C. Watson, C. W. Waller, J. L. Joseph, E. S. Watson and
The principal office of the company
C. E. Elliott.
will be in San Francisco.
The Lytle Creek Power Company filed articles of
incorporation with the secretary of state on August
The company has a capital stock of $300,000
2ist.
and purposes to construct a power plant on Lytle
Creek, near San Bernardino, Cal. The directors of
the company are H. T. Hayes, S. B. Wright, C. L.

of

Electric

The
Allison, J. L. Campbell and W. H. Miller.
principal office of the company will be in San Ber^•

nardino.

Seattle, Wash., September 4.— The Seattle Electric
Company has taken preliminary steps toward the
building of a car line to West Seattle, which lies on
the opposite side of Elliot Bay from the city proper.
Application was made to the City Council last night

for the franchise.

The Yakima Valley Central Railway Company has
with the county auditor of Yakima County
articles of incorporation to form a company for the

SOCIETIES
On August

The Minneapolis (Minn.) General

utive committee.

The Western

plishing this end.

to $100,000.

E, S. Harrison of Winnipeg, Man., has asked for
a franchise in Carberry, Man., allowing him to build
and operate an electric-light plant in that place.

29th two

It

is

Chicago

reported that

capitalists

have be-

come the owners of street railway, gas, light and
power properties in Centralia, 111. The idea reported
is to affect
a combination of the properties and
operate them under one management.

The University of
the

recent

Illinois

revision

of

has taken advantage
National Electrical
the use

the

AND SCHOOLS.
new

buildings of the Michi-

gan College of Mines at Houghton were dedicated.
One is devoted to chemistry, and the dedicatory
speech was delivered by Prof. Edward Ortem, Jr.,
dean of the College of Engineering of the Ohio State
University, at Columbus. The other is a mining engineering building, and was dedicated 'by Prof. Calvin M. Woodward, dean of the College of Engineers

Washington University,

of

pany is going to build a brick addition to its plant
and make extensive improvements. Eighteen thousand dollars will be expended by the company.

coal.

I902

council, the Atlanta Waterpower and Electric Company has been building a dam on the Chattahoochee
River, six miles above the proposed site of the firstnamed company, which was also to be on this river.
Both companies are attempting to deliver power to
Atlanta, and each is taking its own way of accom-

The Berlin (Wis.) Lighting, Heating and Power
Company certifies to an increase of capital stock
from $65,000

13,

Mo.

at St. Louis,

PUBLICATIONS.
Recent publications issued l.)y the Fort Wayne
Electric Works of Fort Wayne, Ind., include bulletins describing their direct-current belted generators

LB

MPL

and
types, a bulletin degenscriptive of the firm's single-phase type
erators, a circular settintr forth the merits of the
and motors of

Wood

WAL-

cut-out for arc circuits, and a September cal-

endar card bearing a reproduction of a Wood automatic motor-starter. The Fort Wayne Works also
issue a testimonial letter with photographic reproduction of one of its 30-light, type-A oil transformers, which was struck by lightning and not damaged
beyond blowing the fuse and bursting the cast-iron

Code of the Fire Underwriters permitting

cover,

of -SOO-volt distribution within buildings by installing
a 440-volt plant (220-volt lamps) for the lighting
Two
of the five new buildings at Champaign.
phase alternating current will be used, and each
phase wall be treated as a single-phase circuit operated on the three-wire system, the neutral wire
being supplied with current from an auto-transformer. The exhaust from the steam-engine plant
operating the generators is to be used in heating
the buildings. The generating station contains two
belted two-phase generators, one of 50 kilowatts
and one of 75 kilowatts, operated at 440 volts, to
which will shortly be added an engine-type, revolvingfield, l20-kilowatt Westinghouse alternator.

handsome set of bulletins has recently been
issued by the Bullock Electric Manufacturing Company of Cincinnati, Ohio. One of them contains 32.
pages and describes the Bullock type-N motors.
Illustrations are given of the completed motors and
various parts, and several shop and factory views
illustrate a variety of applications of the motors to
machine tools, etc. The company's marine-lighting
and power sets are described in another bulletin
and several pictures are given of yachts and steamships equipped with these sets.
Two other Bullock
bulletins are descriptive and illustrative of the company's direct-current multipolar type-H and H-I
generators and type-H motors.

A

filed

purpose of building an electric railway from North
Yakima to Sunnyside, and to connect other points
with the former city. It is expected that the company will begin actual work on construction by

December

lor bids.

The engineers engaged

new underElectric Company

in placing the

ground conduits for the Seattle
are making good progress. The ducts have been
laid on Post Street, between the power house and
Columbia Street, and yesterday the work of installing
ducts on Post Street, south of Yesler Way, commenced. Within a few days the company will apply
to the board for permits to work along First and
Second Avenues, Pike Street and Yesler Way.

The Interurban Company has about completed
of

list

its

stations between Seattle and
19 stations along the 34 miles

a

Tacoma.

of track
track crossings have all been completed, and
the Seattle Electric Company's machine shops are
still kept busy finishing up an order of igo whistle
L. E. C.
posts and two dozen station signs.

There are

The

PERSONAL.
Arthur T. McElhiney, aged 58, who was the first
telegraph operator in Bloomington, III., and for over
20 years agent for the Western LInion Telegraph
Company tliere, and later with the Postal company,
died on September 5th, in Bloomington.
In connection with the centenary of the birth of
Niels Henrik Abel, the Norwegian mathematician,
which began at Christiania, Norway, on September
4th, honorary degrees of doctor of mathematics were
conferred on twenty-nine foreign scientists, including Prof. Simon Newcomt of Johns Hopkins University, Prof. J. W. Gibbs of Yale University, and
Lords Kelvin and Raylcigh.
Eugene N. Foss, the owner of the Norfolk (Mass.)
and Suburban Street Railway Company previous
to its a'b.sorption by the Massachusetts Electric Companies and a director of the latter corporation, has
announced his intention of attempting to secure the
Republican nomination in the Eleventh MassachuMr. Foss is also prinsetts Congressional District.
cipal stockholder of the B. F. Sturtevant Company,
manufacturer of the Sturtevant blower, the Boston
Blower Company, and the Detroit Blower Company,
of the Manhattan Railway Company of
York, the Union Stock Yard Company of Chicago and several railroad companies.

a

director

New

ELECTRIC LIGHTING.
Colby, Wis.,

is

to build

The Cape May (N.
has

been

and

electric railway is to be built between Winona
Warsaw, Ind. The road is to be in operation by

winter.

J.)

incorporated

an electric-light plant.

Light and Power Company
with a capital of $150,000.

which

is being
Creek, and is
owned by the Fox River Electric Street Railway
Company, is nearing completion. The road will be
in operation, it is said, within a few days.

built

MISCELLANEOUS.
The International Brotherhood
Workers of Chicago has adopted
municipal ownership and
favor of all candidates

dorsing

The interurban

ist.

Ballard City Council has passed a resolution
declaring in favor of building a new $25,000 electricThe clerk has been instructed to adlight plant.

The

vertise

ELECTRIC RAILWAYS.
An

electric

railway,

from Green Bay, Wis.,

to

Duck

Secretary Charles M. Lux of the Rochester, Syracuse and Eastern railroadi (trolley) has announced
that the capital stock of the company will at once be
increased from $3,500,000 to $5,000,000. The compan3^ intends to build a branch from Clyde or Lyons
to Sodus Bay.

A project is now on foot to build an
way from Negaunee to Marquette, both

electric railin thi^ upper

peninsula of Michigan. William K. Rhodes of CleveThe power for the road
land, Ohio, is interested.
will be derived from Dead River Falls, four miles
northeast of Negaunee.

The Lafayette (Ind.) railA'ay strike and boycott
has been settled through an arbitration committee.
The trouble was started through the discharge of a
number of employes by the railway company. The
men discharged were not taken back by the company, as the arbitration committee found that their
discharge was merited.

The AUis-Chalmers Company has

recently sold to

Milwaukee Electrical Railway and Light Company two vertical cross-compound, direct-coupled
engines, having cylinders 28 and 60 inches in diamthe

with 48-inch stroke. It has also sold to The
Orleans Railways engines of similar type, but
Jarger, having cylinders 38 and 80 inches in diameter, with 60-inch stroke.
eter,

New

POWER TRANSMISSION.
The Oregon Electric Power Company will have
plant on Eagle Creek, in eastern Oregon, comThe plant will develop
pleted by April i, 1903.
about 5,000 horsepower.
its

The Red Boy Gold Mining Company of eastern
Oregon has commenced work on the development
of the waterpower of Olive Lake, situated near its
mines in Grant County, Oregon, and a short distance from Baker City. Electric power will be developed and used to operate the company's mines.
"An American company is said to have obtained
contract for the construction of a large hydropower plant to be built on Mount Cenis
Lake, Italy. Electric power is to be transmitted
over a distance of about 40 miles to the city of
Turin, Italy. The capacity of the plant will be

a

electric

about 5,000 horsepower.

While the Atlanta Electric Company has been
awaiting a grant of power from the Atlanta (Ga.)

selves

in

Ownership League. This
upon as one of some importance
Public

Electrical
of
resolutions indeclaring themindorsed by the

move

is

looked

politically.

Wireless telegraphy, as at present installed, was
not as great a success in the recent naval maneuvers
Important information was obas was anticipated.
tained, however, in relation to the merits of different
systems, which will materially aid the Navy DepartSearchlights
ment in the selection of a system.
proved of great assistance in the coast defense.
Professor John Trowbridge of Harvard University
recently made a series of experiments tending to
prove that lightning never strikes the surface of the
ocean. His purpose was to volatilize water by electricity in order to obtain a strong spectrum of water
vapor. He found that the sparks which he employed
always refused to strike the surface of the water,
and passed, instead, to the edges of the containing
He employed s discharge of high-tension
vessel.
sparks, and drew the sparks from as great a distance
lias

as possible.

TRADE NEWS.
Company of Cleveland, Ohio, has been incorporated with a capital of
are
incorporators
The
$25,000.
J. E. Elliott and
others.
The

Elliott Brothers' Electric

Electric and Repair Company of Chia change of name to the Peerless
Electrical Company and also to an increase of capital
stock from $2,400 to $15,000.

The General

cago

certifies

to

The La Borteaux Compressed Air Electrical Company of Pierre, S. D,, has been incorporated with
The incorporators are F. M.
capital of $ioo,coo.
La Borteaux, John Schatznian and T. P. Estes.
The Mayer Engineering Company, 1561 Monada

nock Building, Chicago, has been appointed agent for
the Chicago pay-station apparatus, Eldredge battery
voltmeter and O. S. Walker & Co.'s magnetic chucks.

The Electric Construction and Machinery Company, Davenport, la., has absorbed the Rock Island
Electric Construction Company of Rock Island. Ill,
The new company has been incorporated with a
The incorporators are H. T,
capital of $25,000,
Schmidt of Davenport and J. T. Marron and W. 11,
Dickman of Rock Island, Hereafter the company
Davenport,
Rock
will operate establishments in
Island and Moline,
Scientific Exchange of Chicago, which makes
specialty of supplying skilled electrical and mechanical, workmen, has found it necessary to seek
larger quarters, owing In the rapid increase in its

The

a

September

13,

WIJSTERN ELECTRICIAN

1902

The company is now located in the
business.
Onialia Building, 134 Van Bnren Street. Under the
sole management of R. G. Wilson, it is entering
upon what promises to be a very successful career.
Announcement has been made

Walter

C. JMcKinlock has, by mutual consent, ceased to be a member of the Reliable Electrical Supply Company of

Otto Reeman and

Chicago.

all liabilities

and

W.

that

Irving Otis assume

retain all assets of the

company.

Electric Manufacturing Company, Lafayette, Ind., is preparing to place on the market
a line of new Duncan commutated meters for direct
and alternating current. These meters are well designed and possess special features which are not
found in other makes. The company has a wellequipped factory, containing the most modern tools
and appliances for the manufacture of meters. The
Duncan company expects to be able to fill a "long-

The Duncan

felt

want"

the meter

in

;

New York Telephone Company, New York
New York and New Jersey Telephone Company,

Tenn.

N.

one-way
second-class
colonist tickets will be sold by the Chicago, Milwau1902,

31,

James S. Barron & Co., manufacturers of and
wholesale dealers in general electrical supplies, of
New York city, state that the following-named companies are using their Villard conduit rods:
Manhattan (elevated) Railway Company, New York;
Standard Underground Cable Company, Pittsburg,
Memphis Light and Power Company, Memphis,
Pa.
;

Chesapeake and Potomac Telephone
Company, Washington. D. C, and Baltimore, Md.
Duchess County Telephone Companv, Poughkeepsie,

The Steam and Electrical Equipment Company of
Pittsburg, Pa., reports the following sales for last
week in the electrical line: One 190-kilowatt 60cycle, two-phase Stanley alternator, 2,200 volts, to
the Poughkeepsie (N. Y.) Light and Power Company, and one Babcock & Wilcox loS-horsepower
steam boiler, to the Waynesburg (Pa.) Electric
Company.
The Steam and Electrical Eauipment
Company states that its business with electrical companies is very good and that inquiries are brisk.
October

kee and St. Paul Railway from Chicago to all
points in Montana, Idaho. Utah, California, Washington, Oregon, British Columbia and hitermediate
points at greatly reduced rates. The Chicago, Milwaukee and St. Paul Railway is the route of the
United States Government fast mail trains between
Chicago, St. Paul and Minneapolis, and
of the
Pioneer Limited, the famous train of the world,
F. A. Miller of Chicago is the general passenger
agent.

Brooklyn, N. Y.

line.

BUSINESS.

Until

I8S

;

Y., etc.

with

all

The Lindsley Brothers Company of Chicago and
Menominee, Mich., has been a prominent factor in
the development of the cedar-pole industry. This
firm started with a small yard and supply store at
Goll, Wis., and has gradually extended its business
until now it has yards all over the Ijest cedar-producing districts of Michigan and Northern Wisconsin, and general offices at 536 Tribune Building,
Chicago. In 1899 the Lindsley Brothers Company
took probably the largest contract ever let for
long poles. It contracted with a Cleveland firm
which was furnishing the Erie Telephone Company
all its poles, to deliver 12,000 50-foot and longer
poles.
In order to secure this vast amount of material the company was obliged to establish yards
in Idaho, and during that year it filled this immense order to the entire satisfaction of all concerned.
In
1900 they organized the
Lindsley

Company and opened offices at Portland,
and Spokane, Wash., where they have since
up an extensive and proiitable trade and fur-

Brothers
Ore.,
built

The Gordon Battery Company

New York

of

city,

manufacturer of the well-known Gordon cell, reports an excellent trade. The battery is popular
with telephone and gas-engine manufacturers, with
whom the company's trade is steadily increasing.
It is a well-known fact that several of the prominent railroad companies use Gordon cells exclusively for their signals.
On account of its increasing business the Gordon company has had to enuntil at present it occupies the commodious
premises at 439 to 445 East One-hundred-and-fortyfourth Street, New York, where it is well equipped

large,

necessary machinery to take orders of any
make immediate shipment.

magnitude and to

nearly all the large telephone and telegraph
companies of the west coast from Seattle, Wash.,
to the southwestern points of California, also in nearly
every western and southwestern state. The western operations are under thie direct supervision of
C. P. Lindsley, whose headquarters are at Spokane,
Wash. The Menominee end of the business is in
charge of E. A. Lindsley, secretary and treasurer,
while the Chicago office is under the direction of
G. L. Lindsley, president of the company, and was
opened for the purpose of looking after all the
eastern business, for both Idaho and Michigan stock.
nish

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent Office) September
Ball,
New
Switch. Henry P.
York, N. Y., assignor to the General IncandesCompany. Application filed
cent Arc Light

708,006.

Electric Company, Schienectady,
cation filed February 15, 1901.

Electric

March

21,

N. Y.

jgo2.

2,

Appli-

The coupling consists of a cas'ng, a block of insulation,
metallic socket piece mounted therein and contact
brushes screwed to the piece.
a

1901.

Tlie switch has a pair of solenoids in line, a series of
spring terminal contacts, a reciprocatine bridge device, an
armature actuated by one of the solenoids and fixed to the
bridge device, and an armature actoated by the other of
the solenoids and elastically connected to the bridge
device.

708.025.

ward,

Rotary

Transformer.

Chicago,

111.

Alexaiid'Cr
Applicaition filed

ChurchJune 12,

1899-

A rotary transformer for multiphase systems is described. It is provided with a number of armature
windings corresponding in number to the number of
phases in the system, a separate pair of collector rings
connected with each winding, and a separate set of commutator bars connected with each winding, whereby the
phases are maintained independent of each other. (See
cut.)

708.026.

New

Electric

Controller.

York, N. Y.

William

Application

filed

PI.

ir,

An electric generator is operated by a fluid-prf ssure
motor, and a reducing valve governs the admission of fluid
pressure to the motor. An electromagnetic valve is connected with the generator with a rheostat in its field
circuit. Another fluid-pressure motor is provided for ihe
rheostat, and a port or passage is governed by the electromagnetic valve for admitting pressure to the rheostat
motor and the reducing valve. (See cut
Electric Arc
Cincinnati, Ohio.
25, 1901-

Lamp.

Edgar A. Edwards,

Application

November

filed

Electric Controller. John B. Linn, Schenectady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

February

1901.

15,

Combined with circuit-controlling devices for a number
of motors, are a cut-out switch for the motors comprising
two blades, and connecticns permilting each blade to
move independently in one direction, but compelling one
to actuate the other when moved in the other direction.
Coherer. Greenleaf W. Pickard, Boston,
Mass., assignor to the Consolidated Wireless
Telegraph and Telephone Company. Application
filed October 18, 1901.

708.070.

For

this

and two succeeding patents see page 169

Wireless-telegraph System. Greenleaf W.
Pickard, Boston, M'ass., assigno^r to the Consolidated Wireless Telegraph and Telephone
Compan3^ Application filed October 29, 1901.

708.071.

Wireless Telegraphy. Greenleaf W. Pick708.072.
ard, Boston, Mass., assignor to the Consolidated

Wireless Telegraph and Telephone
Application filed November 4, 1901.

Company.

Revolving
Electric
Igniter.
Anson G.
Ronan, Toronto, Canada. Application filed June

708,080.

1901.

5,

In the lamp are combined a movable electrode, a movasupport therefor, means for feeding the electrode
downward independently of the support, a counterweight
balancing the weight of the support and electrode, and
means for releasing the connection between the electrode
and support at the instant of feeding to bring the counterweight into active operation to move Ihe support to its
higher position independently of the electrode.
ble

brushes i°

tlie

708,055.

Clarke,

October

1901.

708,032.

for revolving a terminal to contact with
succession.

An

electrode is centrally mounted within an adjustable
electrode from which it is insulated and designed (o tur i
therein.

708,093.

Electrically

M. Sutton, Walter
ver,

Dallas,

May

25, 1901.

August

19,

Protected
L. Steele

Structure.

Henry

and Michael Coer-

Texas. Original application
Divided and this application

filed
filed

19G1.

In an electrical alarm system there is provided a wiring
for a protected structure, comprising a series of wires

each composing an independent

circuit.
One of the series
extends at a right angle to the other and the third series
intersects diagonally the spaces between the first two series
of wires.

Ouerload 23et/iee

TIME-LIMIT DEVICE FOR CIRCUIT-BREAKERS.

NO. 708,007.

Device for Circuit-breakers.
York, N. Y., assignor to
the General Incandescent Arc Light Company.
Application filed January 29, 1902.

j(^,oo7.

Time-limit

Henry

P. Ball,

New

The device is provided wiih a rotating member, a ciimember, eiectrorf sponsive means for engaging
the members upon the existence of an overload, means for
retorning the circuit-closing member to its original position upon the cessation of an overload, and means for limiting the degree of movement of the circuit-closing memcait-closing

ber.

NO. 708,025.

708,036.

(See cut.)

Gold,
tober

Reverse-current Device for Circuit-breakers.
Henry P. Ball, New York, N. Y.. assignor to the General Incandescent Arc Light
Company. Application filed Janviary 29, 1902.

708,008.

708,016.

Regulating

Philadelphia,
20,

Pa.

medium

Coupling for Electric Motors. Frank E.
Case, Schenectady, N. Y., assignor to ihe General

708,024.

Edward

Application

filed

E.

Oc-

1901.

Trolley

and Fred

P.

Harp

or Fork.
Osro P. Johnson
Crockett, Kalamazoo, Mich., as-

signors to the Star Brass Works, Kalamazoo,
Mich. Application filed April 28, 1900.
In a contact device for trolley harps there are a spring
forked at its upper end and a washer having suitable projections to engage between the forks of the spring to contact with a trolley wheel.

1901.

the resistance medium to vary the extent of ihe
interposed between the line and local terminals.

16,

York, N. Y.

moved,

708,048.

Socket. Louis F. Bogia, Jr.,
Application filed September

Id the socket are combined a frame of resistance material, comprising annular fiaiiges connected by a hnb of
reduced diameter and forming an annular space, line
terminals and local terminals connected to the frame, a
resistance medinm secnred to the inner face of ihe frame
at one side of the annular space, and a movable contact
member mounted on the hnb and arranged to contact with

New

— ROTARY TRANSFORMER.

for Electric Heaters.

Combined witli a rotatable car seat are means for supporting a heater beneath the seat, and means for moving
the heater to maintain it beneath the seat when the latter
is

A magnet with an armature comprising a fixed core and
a pivoted osciDating coil and an aoxiliary magnet are ccmbtned with means carried by the coil for closing a circuit
through the aux-Iiary magnet when the direction of current
liirough the first-named magnet is reversed.

Mounting

Apparatus for Distributing the Primary
Current for Electric Ignition by Coils and Igniters in Explosive Engines,
Arthur C. Krebs,
Paris, France, assignor to Societe Anonyme des
Anciens Etablissements Panhard et Levassor,
Paris, France.
Application filed January 31,

708,053.
,

J

902.

lo a gas engine or the like there are provided means for
distributing a current to a number of igniters comprising
brushes connected separately to the igniters, and means

NO. 708,026.

— ELECTRIC

CONTROLLER.

for Electric, Motors. Leonard
A. Tirrill, Lynn, Mass., assignor to the General
Electric Company. Application^ filed February

708,096.

Controller

1901.
Parts of the controller are a rotatable contact-carrying

14,

member, a handle for operating the member, an electromagnet concentric with the shaft on which the handle is
mounted, an armature lor the electromagnet operatively
connected to the controller liandle so as to be rotated
"therewith in a path concentric with the periphery of the
electromagnet, and means controlled by the armature for
locking the handle to the contact-carrying member.

.

WESTERN ELECTRICIAN

i86
Case for Fan Motors. Harold R. WellNow York, N. Y., assignor to the General
Incandescent Arc Light Company of New York.

708,105.

man,

Application

filed

November

16, 1901.

The motor case is formed of two parts, one of the parts
substantially cylindrical in its vertical axis with a liorizontal top and bottom and havinp on one cylindrical surface a circular opening, and the other part formed as a
convex disk adapted to be inserted in the circular opening of the other part.
Electric

708,112.
'

Stockholm,
ber

I,

Hjalmar E. Andersson,
Application filed Decem-

Clock.

Sweden.

1900.

A circuit-closer in the circuit is operated by the armature lever of an electromagnet to close the electric circuit
and rotate the ratchet wheel during the gravitating movement of the lever, and again to open the circuit when the
lever is moved in an opposite direction by the closure of
the electric circuit.
708,121.

Overcoming Alternating Cur-

Device for

in
rents
Brockelt,

March

Circuits.

Direct-current

Berlin,
28, 1902.

Hermann

Application

German.

filed

for destroying the disturbing alternating current
conductors Dielectric railroads worked wiih direct
current are described. They comprise a. transformer, the
primary winding of which is connected in the series circuit, and the secondary in a shunt circuit to the motor, in
such manner that on the common path through the motor,
the alternating current generated by the latter flows in opposite direction to the current produced in the secondary
winding, for the purpose of removing the former.

Means

in the

708,132.

Electric

Arc

Richard

Lamp.

Fleming,

the General ElecApplication
tric Company, Schenectady, N. Y.
Renewed Januai-y 2,
filed December 6, 1900.

Swampscott, Mass., assignor

-to

Company, Schenectady, N. Y.

inventor describes a reactance coil composed of an
open-work cage of magnetic material having central cores
separated by an air gap, and a coil concentric with the
cores and inside the cage.

The

Coin-controlled Telephone. Sylvester P.
Grey, Fort Wayne, Ind., assignor of one-half
Apto Franklin Howenstein, Fort Wayne, Ind.

708,138.

Application

filed

January 23, 1901.
The rotatable member

of a dynamo-electric machine is
shaft and has upper and lower
bearings lor the shaft, there being a passage or duct in
the member joining the bearings, an oil cup for the upper
bearing, a centrifueally operated oiling device secured to
the rotating member beneath (he lower bearing and arranged to receive the oil flowing therefrom, and a transfer
pipe leading from the device out around the rotary member to the upper bearing.

mounted on an upright

Circuit-interrupter.
Milo S. Walker,
cago, 111, assignor to thel General Electric

Chi-

),i82.

pany, Schenectady, N. Y.

vember

Application

Com-

filed

No-

1899.
The described mode of maintaining electric vibration in
a circuit consists of causing the current to traverse a narrow thread or film of conducting liquid, and maintaining
at the sides at the film or thread a larger body of conducting liquid whereby the vibration is maintained by the
sole action of the current. (See cut.)

Magnetic Separator. John P. Wetherill,
South Bethlehem, Pa. Application filed August
1901.

26,

The separator comprises magnet poles spaced apart

to

form an intervening gap traversed by the magnetic lines
of force, means for feeding into the gap the luaterial to be
separated, means for washing out the non-attracted particles from the particles detained by the magnetic attraction in the gap, and a scraper for removing the attracted
particles, the scraper having projections which scrape
both pole pieces.
),i8^

and

Magnetic Separator. John P.
South Bethlehem, Pa. Application
August 26, 1901.
708,187.

Wetherill,
filed

Devices similar

to the

Lightning Rod.

Mo.

Application

James 0. Wilson, Canton,
January 6, 1902.

filed

The rod comprises a continuous conductor having a
number of ground connections, loops connected continuously to the conductor and extending tbereabove to form
attractive points, and compound eround plates to which
the terminals of the conductor are electrically connected.

same automatically

i,

pressure

Controller for Electric Motors.

Johnstown, Pa.,

filed

January

2,

In the controller are combined a casing formed in part
of magnetic material, a controller-drum whose body and
shaft are also of magnetic material, a blow-out coil, a core
supporting the coil, and a pole-piece carried by the core
and carrying the bearings for the shaft.

Incandescent Lamp. Henry E. Meyers,
Butte, Mont. Application filed August 19, 1901.
The lamp has filaments in the globe electrically connected at one end to the plug, and segmental contact
strips embedded in and projecting upward from the lining
and connected to the opposite ends of the filaments, eacli
of which is adapted to engage, once in each revolution,
one of the spring contacts.

708.159.

Automatic Photographic Apparatus. George
N. Pifer, Cleveland, Ohio, assignor to the American Automatic Photographic Company, Cleveland, Ohio. Application filed December 13, igor.
The apparatus combines a photographic magazine, an
electric niotor, means for energizing the motor and means

708.166.

for feeding a plate from the magazine, such energizing and
plate-feeding means being operatively connected whereby
a plate may be fed simultaneously with ihe energizing of
the motor.

Coin-controlled
Photographic Apparatus.
George N. Pifer, Cleveland, Ohio, assignor to
the American Automatic Photographic Company,

708.167.

Cleveland,

Ohio.

Application

filed

March

8,

1902.

An

operating lever is connected with the motor, and an
electrical circuit-containing means is provided for controlling the operation of the motor. Two pairs of electrical contacts are arranged to open and close the circuit,
a member of one pair being located in the coin path of the
coin duct and a member of the other being located in the
lever path.

Shutter for Automatic Photographic Appa708.168.
ratus.
George N. Pifer, Cleveland, Ohio, as.signor to the American Automatic Photographic
Company, Cleveland', Ohio. Application filed

March
Means

ii,

1902.

for discliarglng a plate from a local plane are
a lens-controlling shuUer, and a motor-

combined with

operated angularly adjustable arm, one end of the arm
being adapted to close the shutter and the other to engage
acd operate the discharging ineans.

Lubricating Device. Frederick B. Duncan,
Madison, Wis., assignor to the Northern ElecManufacturing Company, Madison. Wis.
Application filed January 19, 1901.
A lubricating device for a vertical electric motor is

708,324.

trical

described.

Lightning

708,329.

Arrester.

Durham, N. C, assignor
ham, N.

Renewed

Charles

E.

Egan,

to Julian S. Carr,

Application
April 22, 1902.

C.

March

filed

11,

Dur1901.

Parts of the arrester are a base, main-line terminals
carried thereby, a ground normally insulated from the
terminals, a conductor connected with one of the terminals, a series of fuses connected to the conductor, a closed
circuit intermediate one of the fuses and the other line
terminal, and means for cuiting in each of the fuses in
succession as the preceding fuse is blown.

Accumulator
Plate.
Alexander
Germany. Application filed June

1902.

Electromedical Appliance. John H. Kliegl
Anton T. Kliegl, New York, N. Y.

January
NO. 708, 182.

— CIRCUIT-INTERRUPTER.

Controlling Device for Electric Generating
Systems. John H. Bickford, Salem, Mass. Ap-

plication

December

18, 1900.
described are compower-generating and converting apparatus for operating it. a starting device for starting the
apparatus and a device for closing the dynamo circuit
containing the translating devices, having an operating
device by which it is operated.

filed

bined a dynamo,

Trolley.

708,198.
Ind.

a

James W.

Application

Brooks,

January

Indianapolis,

1901.
The trolley has a pivoted head part having the blades
provided with openings therein, through which springs,
extend. The trolley wheel is mounted on the axle between
the ends of the springs.
filed

16,

Electric Snap Switch.
Louis
Providence, R. I. Application filed

708,211.

1902.

2,

The device which
means for shutting

708,195.

W. Downes,
May 3, 1902.

The

switch has two circuit terminals, a switch-blade
to one of the terminals,
and adapted to be
its pivot into and out of engagement with the
other terminal. A tooth or projection is on the pivoted
end of the blade which a lug is adapted lo eneage after
the actuating lever has b^;en moved a predetermined distance and the spring thereby put under tension.
pivoted

is combined with an engine comprises
off steam to the engiue consisting of
electro-mechauical actuating mechanism and a circuit
therefor, and a circuit-operating device for the circuit
located close to the engine and arranged to be operated
by contact witha distorted part thereof.

Electrical

708,398.

Milwaukee,

Jesse G. Poppert,
Application filed January 7,

Gas-lighter.

Wis.

1902.

The igniter comprises a handle, a laterally extending
push-button, a fixed electrode projecting from the handle,
an axially oscillating electrode, and an arm projecting from
the oscillating electrode into the path of the push-button.
Incandescent
Electric
Lamp. Glenn C.
Webster, Warren, Ohio, assignor to the Sterling
Electrical
Manufacturing Company, Warren,

708,432.

Application filed December 30, 1901.
The lamp comprises the glass bulb, a central, pendent,
tianslucent anchor and a double spiral filament having a
bottom loop attached to the anchor and a series of convolutions symmetrically arraneed opposite each other and
placed at dilferent distances from the anchor.

Ohio.

moved on

Electromedical
Appliance.
Jonathan 0.
Fowler, Jr., New York, N. Y., assignor to John
W. Gibbs, New York, N. Y. Application filed

708,216.

March

30, 1901.
The device consists of a hollow roller shell, a handle
therefor and means for generating a current ol' electricity
within the roller shell, and also i[ie;ins for connecting the
generator with the shell, and an induction coil located in
the handle.

Means for Winding Converters or Like
708,220.
Edwin R. Gill,
Articles.
York, N. Y., assignor to the Invention Developing Company.

New

Application

filed

March

electrical apparatus is described with a virtually
closed magnetic circuit having a practically straight portion, a divisible spool on the straight portion, and terminals for the conductors on the spool, the terminals
serving also to fasten the parts of the spool together.

Target Apparatus. John L. McCullough,
Brooklyn, N. Y., assignor to the Automatic Target Machine Company. Application filed April

708,245.

30,

1900.

Renewed December

31,

actuating means.

Electric Clock.

Va.

Application

Trolley

Arthur F. Poole, Wheeling,
filed September 7, 190T.

In'a synchronized clock system are provided

.-i

series of

Wheel.

W.

Warren

Amiable,

Grand Rapids, Mich., assignor to the Appliance
Company, Limited, Grand Rapids, Mich. Application filed January 7, 1902.
Tlie wheel has a tubular axle fixed in the wheel and projecting therefrom, and bearings engaging both tlie interior
and exterior surfaces of the axle.

Vehicle to be Used in Electric Traction on
Railways. George Cawley, Westminster, England.
Application filed June 3, 1902.
The vehicle has a supporting bogie at each end thereof

708,462.

and

and

gines and

708,478.

boiler, water tanks above and below the
fuel bunkers at one end of the boiler with enside of the fuel bunkers.

carritis a

boiler,

dynamos on the other

Electrical

Position-indicator.

Greenwich,

Conn.

Albert
Application

S.
filed

Fcbruar}'- 20, 1902.
Tlie device comprises a ring armature provided with a
winding and wilti energizing-circuit connections, ah index
device connected to the armature, an atinular field magnet
with a ring winding, and a switch device connected to the
object wliose position is to be indicated and liaving a
number of contacts electrically connected to different
parts of the winding and to an energizing circuit.

708,496.

1901.

The apparatus has electrical means conlrolled by the
trigger of the pistol lor setting in operation the indicatorr

W.

708,451.

Hubbard,

30, 1899.

An

708,253.

Lubricating Device. Henry G. Reist. Schenectady, N, Y., assignor to the General Electric

708,170.

melting heat from an elec-

to

Automatic Eng-lne Stop. Nathaniel C.
Locke, Salem, Mass., assignor to Locke Regulator Company, Salem, IVIass.
Application filed

In the electric generating system

1902.

subjected

708,372.

Frank A.

assignors to the Westinghouse Electric and Manufacturing Coinpany, Pittsburg, Pa. Application

is

it

tric arc.

filed August 26, 1901.
In the apparatus are combined a source of light, means
for absorbing heat rays from the light comprising a cell
having transparent walls, ports in the cell, a receptacle for
a heat-absorbing fluid, a flexible connection between such
receptacle and one of the ports, a second receptacle, and a
flexible connection between the second receptacle and another of the ports, the receptacles being adapted to be
raised and lowered alternately above and below the cell,
whereby a constant flow of the heat-absorbing fluid through
the cell may be produced.

parallel switch, a lock for the series parallel switch temporarily released by the movement of the rheostatic
switch to a predetermined running position, and a second
lock for the series parallel switch released by the return
of the rheostatic switch to its open-circuit position.

Stull,

by which

Application

Controller for Electric Motors. Frank A.
Merrick and Emmett W. Stull, Johnstown, Pa.,
assignors to the Lorain Steel Company. Application filed January 2, 1902.
The controller combines a rheostatic switch, a series

W.

consists of mixing the raw materials together with water
and a suitable binding agent, and conducting the mixture
in plastic form between compressing rolls and thence in
a continuous moving strip in close proximity to electrodes

the folds.

708.157.

Merrick and Emmett

tricity.

708,365.

chamber, a diaphragm therein, a plunger operated thereby,
a block of insulating material, binding posts depending
therefrom and supported thereby, an overhanging arm to
which the block is secured, a contact blade pivoted to one
of the posts and engaged by the plunger, and plates secured 10 the other post between which the blade passes.

708.158.

Manufacture of Glass by Means of ElecJegor Bronn, Cologne, Germany, assignor to Gesellschaft zur Verwertung der Patente fur Glaserzeugung auf Electrischem Wege
Becker & Co., M. B. H., Cologne, Germany.
Application filed September 21, 1901.
The process df"scribed of producing glass by electricity

708,309.

and
a

secured

The plate comprises a plate of lead folded into serpentine form, tongues cut out of the plate at the apex of each
fold and bent outward, and active mass disposed between

1898.

One claim reads: The combination with

lower end

its

therein, a cross-arm provided with a series of wire supports on the bolt, bearing on the upper end of the pole, and
means, independent of the bolt, to secure the cross-arm to
the pole.

Electric
Fischer, Berlin,

Jonathan C. Meloon,
Providence, R. I., assignor to the General Fire
York, N. Y. ApNew
Company,
Extinguisher

March

upper end thereof and having

21,

Electric Attachment.

plication filed

Telephone or Telegraph Pole. Isaac M.
Warner, Union City, Mich., assignor to Frank
C. Boise, Union City, Mich.
Application filed
October 15, 1901.
A tubular pole has a bolt projecting vertically from the

708,277.

708,334.

is rotatablv mounted in the chute in co-operative
relation with an actuating receiver hook which engages

ing disk

708,155.

second f^ry o locks, a master clock having connections ar'
ranged to give electric impulses to them at determined
intervals and for a determined period in one direction,
and mechanism for sending out impulses for another
period at determined intervals in the opposite direction.

above are described.

plication filed October 14, 1901.
A coin-chute having a longitudinal coin-channel is provided at its lower end with two discharge openings one of
which is controlled by an adjustable slide. A coin-arrestthe disk and is adapted to actuate the
when the receiver is removed.

1902

13,

6,

1,185.

!,i88.

1902.

September

Burglar Alarm.

Freeman

C.

Robinson and

E. Green, Council Bluffs, Iowa.
Application filed November 26, 1901.
The alarm is provided with a suitable gong located outside of the vault, safe or other receptacle or apartment to
A shield incloses the gong and means are
be protected
arranged for closing an electric circuit thai causes tlie gong
10 be sounded upon tlie moving of the shield.

James
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New

Electrically Operated Bascule
Bridge over Chicago River.

\\'itliin a month a new type of bascule bridge will
be in operation over the south branch of the Chicago
River at Ashland Avenue. This bridge of a new

—

type—

is the invention of Mr. J. W.
and interesting
Page. Chicago. It is the first of its particular kind
ever built, and was constructed for the Sanitary Dis-

of Chicago. When completed it will have cost
round figures $133,000. The sub-structure, masonrj', etc., cost $41,000, the remainder being expended on the steel work and operating machinery.
A general idea of the construction and operation
of the bridge, which is supported on four stone
trict

in

may

piers,

back)

20,

1902

and prevents any forward or backplace on them. If it were not
compression member, the tendency would

piers,

ward movement taking
for this

be for the back section to drop, the roller following
the above-mentioned' curve, the forward section being pulled backward in a parallel position, leaving
an opening at the center of the bridge.
The motors which operate the bridge are shown
in Fig. 3.
There are two of them to each half of the
bridge, and each motor, as before stated, is of 38horsepower capacity. They operate on a S50-volt
direct-current street-railway circuit, the power being
supplied by the Chicago Union Traction Company.
The motors are of the General Electric Company's

obtained

be

No. 12
mesh with gear wheels set on the back ends of steel
screws, shown (from different directions) in Figs.
4 and s, and indicated by (BC) in Fig. 2. These
screws

are

inches

in

threaded

double,

diameter
their

square-threaded

and

entire

30

168

is

with

waterway

clear

The two

feet.

of

into

60

is

each

140

roadway,

on
The roadway
wide in the

side.

feet

Two

clear.

ocportion

street-car tracks

cupy

central

the

of this roadway, and the
delay in getting rails for
these tracks has considerably hindered the completion of the bridge.
Of
each of the two side sec-

8%

tions

for

a

The
feet

sec-

shown

in Fig.

i,

the

forward end of the back
section has dropped 16 feet.
Fig.

fitted

features

forward

the

the bridge has
opened to the posi-

been

1.

View

of the Bridge

Opened.

The southern

half of the

now

practically

bridge

with plank for walk and pavement. The roadway of the
two back or side sections is
to be paved with vitrified
brick, four inches deep, and
the sidewalks here will be of
cement.

The operating

shows

When

tion

portion of the
walks, 84
is

on

out
tion.

and

length,

in

S

bridge in the same
position, seen from a point
the

feet is left clear

lift

Fig.

illustration.

sidewalk.

roadway

instance,

this

in

being revolved toward the
right and the sliding nuts
being drawn toward the
large bevel gears, one se'
of which is seen in the

38

is

is

it

screws,

each

sidewalks

with

struts

gether

divided

feet,

These

other.

upon them, towith the screws,
that the opening and closing of the bridge depend.
Fig. 4, looking from the
street,
shows the bridge
partially opened, the
for

a

side spans

central

a

are

are one of the important
features of the mechanism,

are each 48 feet in length.
The total width of the

bridge

7%

and

these

the channel turned toward

center span

long,

feet

ones

screws
travel sliding blocks or nuts (Fig. 4) to which the
back ends of the operating struts (Figs, i, 4 and S
and indicated by (CD;) in Fig. 2) are attached.
The forward ends of these operating struts are
attached to the forward section of the bridge, as
can be seen by inspection of Figs, i, 2 and 4.
The struts are 12 inches square, each being built up
of two i2-inob steel channel irons riveted together
by means of plates with

opened.

section)

The main or

steel

long,

On

length.

from Figs, i and 2. The
drawing (next page) shows
the bridge closed and (in
dotted

feet

finished

and has been oper-

ated! for

the passage of boats
or three weeks.

for

two

The

brick

been

the bridge are of unusual^ inElectricity is used
terest.

has

flooring

as

not

and

back
hence

more

power

on

placed

section

of

is

yet,

the

a'

great

is

required to raise the for-

ward

deal

would

than

section

the added weight was
in place.
At present to open

be

for power. There are four
38-hor5epower, direct-current,
on a
500-volt motors, two
side.
The two halves of the
bridge being alike, one only

if

the bridge 84 horsepower is
required on starting. As the

forward section gets into mo-

into these

down to nine
horsepower. After the section
has reached its upright position 57 horsepower is required

section

it on its downward
Once set moving very
little power is required to keep
The
ilie sections in motion.

tion this drops

will be described.

When

current

is

turned

motors to open the
bridge the outer end of the
forward section rises while
the forward end of the back
falls.

to

In other words,

forward section tilts up
and the back section tilts
down. The position thus assumed by both sections is
shown in Fig. i and in the

bridge can be stopped at any

the

dotted lines in

above the
is

in

shown
the

Fig.

forward
(Fig.

forward

2).

point, either in its

downward
rent
Fig.

Just
stone pier

Moiors and Motor Shaft under Bridge.

section,

a

curve,
is

made

reverse

which
of

is

steel

curve
built

and

make

(6y A) and are ordinary enclosed^type streetrailway motors.
Figs. 2 and 3 show the positions
of the motors as they are installed underneath the
back section of the bridge directly under the roadway. These motors are geared by means of pinions
to a steel shaft extending crosswise from side to

one end of which is indicated at (A) in Fig.
the motor shaft are fitted with bevel
in Fig. 3.
These gears engage with
others upon the ends of intermediate steel shafts
shown in the drawing (Fig. 2) at (AB). These intermediate shafts extend backward and diagonally
upward through the side girders of the bridge, and
terminate in bevel gears at (B), Fig. 2. One of these
last-mentioned gears, at the end of an intermediate
side,

The ends of
gears, as shown
2.

shaft, is

shown

in Fig.

4 (p. 189). In turn these gears

shut

upward

or

and the curowing to the

travel,
off,

the large driving
screws act as a perfect brake.
The upward or downward movement is attended
with very slight vibration, considering the very heavy
weights that are in motion.
To insure safety traffic gates are provided bridge
locks are also installed at the junction of the forward and back sections on each side. These locks
are automatically set the instant the bridge is
closed. This is done by means of a pneumatic system which works automatically, pressure being on at
all times.
Whenever this pressure drops below 5°
pounds motor-driven pumps are set in motion, and
operate until the pressure is restored, when they are
automatically thrown out
of circuit. These air
compressors were built by Christensen & Co. of
Milwaukee, and are of four horsepower each. There
are two air-receiving tanks, one located on each side

ELECTRICALLY OPERATED BASCULE BRIDGE OVER CHICAGO RIVER.

about 18 inches wide. It can be seen at the
bottom of Fig. 3. It serves as a sort of track along
which a four-foot roller travels.
This roller is
pinned into the back section near its forward end,
as shown in Fig. 2.
\yhen the bridge opens, this
roller follows the curve, the weight of the back section nearly counterbalancing that of the forward
one.
In designing the bridge the weights of the
two sections (forward and back) were determined
in such a ratio to each other that a practical balance
is
maintained between them no matter in what
relative positions they stand.
A heavy I-beam connects the base plates on the two (forward and
is

3.

2.

This

start

travel.

fact

that

;
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of the river, and each supplied with

They

pressor.

are,

however,

its

own com-

connected by

pipes

placed underneath the river so that, in case of a
breakdown of either compressor, the other would
The traffic gates are also
take care of the system.
operated by the pneumatic system.
All the machinery, both pneumatic and electric, is
controlled from two cabs located at the ends of the
bridge.
One of these cabs is seen in Fig. £. The
cabs are, two-story structures eight by 12 feet in
ground dimensions and built of wood. The floor
of the upper story is three feet above the street
level, thereby giving the bridge operator a good
view of the river on both sides. The lower story
contains resistances for the bridge motors and an
air compressor and tank.
The upper story contains
a switchboard, an air controller and a controller for
the bridge motors.
The switchboard, which is a
small one

—about

—

twO' by 2V2 feet

is

of marble, and

with the following; Circuit-breaker, maindouble-throw switch, ammeter reading up to 500, voltmeter reading up to 600, doublepole, single-throw switch for the air-compressor
motor, four small snap switches operating two night
signal lights, the cab lights and the lamps placed
The main-line, singlenear the bridge motors.
pole, double-throw switch is installed to be a protection against a possible breakdown in the source
Two power-house circuit conof current supply.
nections are provided, so that in the event of the
failure of one the switch can be thrown over to
the other circuit. The bridge-motor controllers are
is

fitted

line, single-pole,

September

however, can be raised entirely independent of the

Page & Schnable built the piers and other masonry
work of the bridge, and the Chicago Bridge and
Iron Company placed the steel superstructure. The
operating machinery was installed by George P.
Nichols & Bro.
William M. Hughes of Chicago

feast of good things and ceaseless flow of reminiscences, with brilliant toasts moistened, but not dampened, by sparkling wines.

was the consulting bridge engineer for the Sanitary

Friday, the last day of the reunion, was spent in
a visit during the forenoon to the famous Mormon

District.

Tabernacle, where the guests were delightfully entertained by a recital on the great organ; and in the
afternoon a majority of the visitors enjoyed a trip
to Ogden, where carriages were in waiting to convey
the pilgrims up through the picturesque Ogden Canyon, returning to Salt Lake in the early evening.
The reunion called together members from the
Atlantic to the Pacific, and from the Great Lakes
to the Gulf, and a finer appearing or more intelli-

Old Time Telegraphers.
The twenty-second annual reunion of the Old
Time Telegraphers and Historical Association and
the Society of the United States Military Corps was
held Wednesday, Thursday and Friday, September
loth, nth and 12th, at the Kenyon Hotel in Salt
Lake City, Utah.
There were exactly 100 names registered on the
visitors' book when the meeting was called to order
by Temporary Chairman Burton. Nearly 100 other
members of the association, 40 of them from Chicago, did not arrive until five o'clock in the afternoon, their trains being some hours beliind time.
George H. Corse of Ogden, Utah, president of the
association, took the chair and was decorated with
a beautiful medallion with the face of Professor
S. F. B. Morse ornamenting it.
An address of welcome was delivered by the Rev. Mr. Simpkins, pastor of the Phillips Congregational Church.
It was

,gent body of ladies and gentlemen never visited Salt
Lake City than the members of the Old Time Telegraphers' and Historical Association and the Society
of the United States Millitary Telegraph Corps and

their

Automobiles or "motor vehicles" appear to be
considered by the United States Census Department,
under the general head of "Locomotives." In the
report bearing the latter title the expert special
agent Edward H. Sanborn of Philadelphia says
that the 4,192 motor vehicles constructed during the
census year [1900] were divided as follows: Steam
valued
at
electric
carriages,
1,681,
$1,147,927;
automobiles
vehicles,
i,57S, valued at
$2,873,464;

—

responded to by Mr. Cochrane of Milwaukee.

The regular business of the meeting was then taken
The report of Secretary-treasurer John Brant

showed a membership of 1,070 up to date, with a
number of applications for future member-

large

The

historical results of the association's

ladies.

Electricity as a Factor in Automobilism.

up.

ship.

1902

ing trip to Lagoon, a pretty little pleasure resort
about 16 miles from Salt Lake. At 8:30 p. m. a
banquet was spread at the Kenyon, and until the big
clock on the county building warned the feastcrs
that another day had nearly dawned there was a

other.

fittingly

20,

work

have not been satisfactory, either financially or otherwise, and it was decided to drop the attemot to
compile any printed report of the history of the

—

''\^-,.

old-time work in telegraphic lines.
The question of most importance, that of raising
the age limit, was then opened up, and, after considerable argument, it was decided, by a unanimous
vote, that the limit be raised to 25 years, with five
year's of actual service prior to admission.
An effort
was made by some of the members to raise the
initiation fee to $s. but this, as well as an amendment making the fee $2, was lost, and the $I fee

'''/-.''

remains in force.

The

FIG.

of the ordinary

points

of

street-railway type

control,

four

for

the

2.

and have eight

go-ahead

motion

and four for the reverse motion. The last piece of
apparatus to be described is one of the most unique
ofjhe whole installation. It is the air-system conThis controller has five pipes leading to it
and has four points on it. The main air pipe enters
the controller between points 4 and i. When the operator is desirous of opening the bridge he turns the
controller to the first point, which closes down
the traffic gates.
Then he moves on to the second
point, which opens the locking mechanism of the
bridge, which is then ready to be opened. Now allowing the air controller to stand as it is, he opens
and closes the bridge by means of the motor controller.^ He then returns to the air controller and,
by moving it to the third point, locks the bridge
down. The fourth point opens the traffic gates and
the operations a:re completed.
Having the pneumatic system to control the bridge locks obviates all
chance of an operator opening his bridge before
the gates are down, for he cannot unloclc the bridge
without passing over point i on the air controller
which immediately drops the traffic gates. Having
closed the bridge, he cannot open the traffic gates
without passing over point 3 to point 4. Point 3
immediately locks the bridge down and hence makes
it
safe before the gates open at point 4 to allow
troller.

traffic.

The two
alike

cabs and their apparatus are exactly
with the one exception that the cab on the

north side

of' the river

instead

contains two motor control-

This extra controller is installed with the idea of operating both sides of the
bridge from this cab, whereas only the south side
lers

of

one.

can be operated from the other one.

Either side,

treasurer's report

showed

a

surplus of over

NEW ELECTRICALLY OPERATED BASCULE BRIDGE OVER CHICAGO
$8co in the treasury, and the attempt of Secretarytreasurer Brant to place his. salary at $200 was met
with a storm of "No's" from the members, and the
gentleman was forced to accept $300 as the inadequate
compensation for his highly satisfactory dual services.

The selection of Milwaukee as the next meeting
place for the convention to be held in September,
1903, met with universal favor, and it was so ordered, after the reading of letters of invitation from
the mayor and Board of Trade of the Cream City.
The officers nominated and elected for the ensuing
year were; President, U. J. Fry of Milwaukee;
vice-president, W. J. Lloyd of v^mcago
secretarytreasurer, John Brant of New York; executive committee, George H. Corse, L. B. McFarlane, H. C.
;

Hope and H.

A

J.

Pettingill.

resolution of thanks for courtesies rendered was
ordered wired to Colonel R. C. Clowry, president
and general manager of the Western Union, at
New York, and a suitable resolution of condolence
for the loss of his son was sent to Colonel J. J.
Dickey of Omaha.
resolution was alsO' forwarded
to the Rocky Mountain Telegraph and Telephone
Company for courtesies extended to the association
during its visit to Salt Lake.
telegram from
Mayor David S. Rose of Milwaukee was received,
reading as follows
"Congratulations of ^Milwaukee.
Sincerely trust we shall have the pleasure of meeting you next year."
After the meeting of the Old Time Telegraphers
adjourned, the LTnited States Military Telegraph
Corps, of which but half a score of members were
present, held' a short meeting, with Senator William
No business of
J. Ives, vice-president, in the chair.
importance was transacted. The afternoon was
spent ina trolley ride to all points of interest near
the city.'
At 10 a. m. on Thursday, September nth, the visitors enjoyed a trip to Saltair, the beautiful wateringplace and scenic attraction, 18 miles from the city.
In the afternoon everybody and his wife made a fly-

A

A

:

RIVER.

using hydrocarbon motors, 936, valued at $878,052.
As between steam, gasoline and electric vehicles,
A^r. Sanborn is careful to maintain a strict neutrality as to superiority.
Here is what he says that
is especially interesting to the readers of the Western Electrician;
"The possibilities of the electrical propulsion of
motor vehicles have received a very large share of
the attention which has been centered on the various
problems of the automobile, and some of the earliest
successful American motor carriages were driven by
electricity.
Safety, freedom from noise and odor,
ease of control, great flexibility of the power, and
simplicity of the mechani;:al features of the electric
automobile are recognized advantages over other
methods of propulsion; but the limited range of
travel, due to dependence upon .charging stations,
has tended to restrict the use of electric vehicles to
strictly local service.
Where only short runs are
to be made and high speed is not a consideration, or
where the service is intermittent, electricity has
proved to be an ideal power for automobiles, but
their limitations have practically excluded this class
of vehicles from the touring field, where the use of
the automobile is becoming more and more popular.

"The storage battery, which is the sole dependence
of the electric vehicle, has been much improved since
its first application to this work, and recent developments point to even more marked advancement in
the direction of lessened weight and cost, greater
capacity within the limits of the vehicle, and decreased cost of operation, all of which promise a
wider field and larger use for this power.
If the
increasing use of electric vehicles shall lead to the
multiplication of charging stations, the limits of their
usefulness will be still further extended,"
According to newspaper report, there is now being tested in Berlin, Germany, a system of automatically lighting and extinguishing gas street lamps
from a central point by means of electricity.
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ASSOCIATION OF EDISON ILLUMINATING COMPANIES.
UnJoubtcdly the best atteiidcJ and certainly one
of the most enjoyable of the conventions of the Association of Edison Illuminating Companies was that
held last week in the White Mountains, N. H. It
was the twenty-third convention of the Edison Association and was attended by about 170 Edison
men and their ladies. The place of meeting and
headquarters of the convention was the Mount Washington Hotel, and the hotel accommations were
Many of the delegates and visitor.s, prinexcellent.
cipally from the East, arrived on Saturday and
Sunday, September 7th and Sth, but the great ma-

came on Monday, and all were in attendance
when the opening session was called to order on
Tuesday morning, September gth, by President L. A.

jority

Ferguson of Chicago.
The proceedings began with an address by President Ferguson. In the course of his remarks Mr.
Ferguson paid a deserved compliment to the work
done by the various standing committees, particularly
the lamp and meter committees, and also the storagebattery committee, wdiich was appointed last year for
the first time. He advocated an .extension of the
work done by the appointment of additional standing
committees to collect data and formulate opinions
use of the members of the association.
Among these should be standing committees on other
kinds of illumination which compete with electricity
on steam turbines; on rates; on relations with kinfor

the

dred societies and associations, and
rent.
He spoke strongly on the importance of devot-

on theft of cur-

Lamp Upon Methods of lUumination," by
C. Beebe, chemist, Nernst Lamp Company,
Pittsburg; "The Distribution of Light from Incandescent Lamps as Affected bv Shades Commonly in Use,"
by John W. Howell, engineer, Edison Lamp Works,
Harrison, N. J.
"The Order System and Its Influences Upon Cost," by Walter M. Anthony, Chicago; "Campaigning for Business," by John F. Gilchrist, Chicago; "Advertising and Canvassing," by
Arthur Williams, New York; "Commercial Conditions with Customers," by J. T. Maxwell, Philadelphia
"Some Problems in the Design, Develonment
and Operation of Large Central-station Systems,"
by P. Junkersfeld, Chicago; "Utilization of Waste
Energy of Central Stations," by W. H. Schott, Chi"Steam-pipe Covering and Its Relation to
cago
Station Economy," by Henry G. Stott, superintendent
Nernst

Murray

;

;

;

motive power, Manhattan Railway Company, New
York; "Coal," by Robert Lindsay, Cleveland, and
W. L. Abbott, Chicago; "Storage Batteries," by Gerhard Goettling, Boston; "Integrating Electric Meters
and the Meter Department," by George Ross Green
and P. H. Bartlett, Philadelphia "Checking Electrical Instruments," by Dr. C. H. Sharp, test officer.
Lamp Testing Bureau, New York "Automatic Voltage Regulators," by W. S. Andrews, Schenectady
"The Use of Superheated Steam," by Charles H.
:

;

Parker, Boston.
Charles P. Steinmetz of the General Electric Company, Schenectady, N. Y,, was to have presented a

189

On Thursday two golf tournaments
one for the ladies and one for the
members. The ladies' tournament occupied the forenoon. Two trophies were presented as prizes by
Louis A. Ferguson, the president of the association.
The first was a handsome pitcher of Bohemian glass
Washington.
took

place,

with a beautiful design of deposited silver. The
second prize was a flask of similar material. These
prizes, which were awarded for the lowest net scores,
were won by Mrs. Walter C. Fish of Lynn and Mrs.
Alex Dow of Detroit. The members' tournament,
which was a handicap event, took place the same
afternoon, the prizes for wdiich were presented by the
Boston Edison Company, consisting of a handsome
o.xidized-silver
tankard
and
an
oxidized-silver
pitcher.
The first prize in this contest was won by
C. L. Edgar of Boston, and for the second prize
H. W. Hillman and W. L. R. Emmet, both of Schenectady, were tied. Mr. Hillman defaulted, as he
had to leave before the tie could be played, and the
prize was awarded to Mr. Emmet, the General
Electric Company offered a handsome silver cup as a
prize for the lowest gross score, and this was won
by President Ferguson with a score of 100.
The General Electric Company acted as host on
Friday, and invited the members of the association
and those who accompanied them to luncheon at the

Summit House, Mount Washington. About 130
members and ladies accepted this invitation and were
taken up on the Mount Washington railway on specially reserved cars.

mem-

After luncheon about 50

bers of the party took the stage to Glen Station,
while some 30 others walked across the mountains
to the Crawford House, the remainder returning by
train.

In the evening there was a ping-pong tournament,
for which prizes were presented by Mrs. C. L. Edgar of Boston. The winner of the first prize was
Mrs. W. C. Fish of Lynn, and of the second Miss
Duclos of Boston. The convention adjourned early
in order to allow the members to join in an informal
dance, w.hich lasted until midnight. This ended the
convention, which was pronounced one of the most
enjoyable and profitable conventions ever held by
the association.

Following

is

an alphabetically arranged

list

of the

names of those in attendance at the convention
W. S. Andrews, electrical engineer. General Electric
Company, Schenectady, N. Y. Walter M. Anthony, comptroller, Chicago Edison Company, Chicago, III.
A. H.
Ackermann, engineer meter department. New York Edison
Company, New York Oliver J. Bushnell, engineer meter
department, Chicago Edison Company, Chicago, 111.
Byron T. Burt, secretary and superintendent, Chattanooga Light and Power Company, Chattanooga, Tenn.
F. IS. Barker, chairman Massachusetts Board of Gas and
Electric Light Cuimni.swinn. Boston H. J. Buddy, General
Electric Company. I'liikulelphia
E. J. Bechtel, electrical
engineer and suprriiUiMidcut of lighting. The Toledo Railways and liight Company, Toledo, Ohio Frank P. Cox,
General Electric Company, Lynn, Mass. AV. G. Carlton,
;

;

;

;

;

;

;

;

;

operating

Chicago Edison
Chicago
George
electrician and
superintendent Edison Illuminating Company, Detroit,
Mich.
Robert Charles Petyt Holmes, purchasing agent,
Chicago Edison Company, Chicago C. A. Coffin, president
General Electric Company of New York, New York
Charles B. Davis, General Electric Company, Boston
Alexander Dow, general manager, Edison Illuminating
Company of Detroit, Detroit, Mich. A. J. De Camp,
vice-president, Edison Electric Light Company of Philadelphia, Philadelphia, Pa.
Ernest H. Davis, treasurer,
Edison Electric Illuminating Company of WiUiamsport,
Williamsport, Pa.
W. L. K. Emmet, engineer lighting
department. General Electric Company, Schenectady,
N. Y.
Charles L. Edgar, president, Edison Electric Illuminating Company of Boston, Boston, Mass.
H. M.
Edwards, auditor. The New York Edison Company, New
I'ork Leonard L. Elden, chief electrician, Edison Electric
Illuminating Company of Boston, Boston, Mass. William
C. L. Eglin, electrical engineer, Edison Electric Light
Company, Philadelphia, Pa. Louis A. Ferguson, second
vice-president, Chicago Edison Company, Chicago
Richard Fleming, General Electric Company, Lynn, Mass.
W. C. Fish, manager Lynn works. General Electric Company, Lynn, Mass. A. W. Field, secretary and manager.
The Columbus Edison Company, Columbus, Ohio W. W.
Freeman, secretary, Edison Electric Illuminating Company of Brooklyn, Brooklyn, N. Y. E. E. Gilbert, General Electric Company, Schenectady
Gerhard Goettling,
Edison Electric Illuminating Company of Boston, Boston,
Mass.
Edgar E. Greene, superintendent, The Edison
Electric Illuminating Company of Altoona, Altoona, Pa.
George Ross Green, engineer meter department, Philadelphia Edison Company, Philadelphia
John F. Gilchrist, contract agent. Chicago Edison Company, Chicago, 111.
Charles T. Hughes, New York manager. General Electric Company, New Y'ork city
.Tohn W. Howell,
engineer lamp works. General Electric Company, Harrison, N. -I.
Caryl D. Haskins, General Electric Company,
Schenectady, N. Y. R. S. Hale, The Edison Electric Illuminating Company of Boston, Boston, Mass.
George
Harries, vice-president. United States Electric Light
I-I.
Company of Washington, Washington, D. C. H. W. Hillman, General Electric Company. Schenectady, N. Y.
D. L. Huntington, general manager. The Washington
Water Power Company, Spokane, Wash. Joseph D. Israel,
secretary. The Edison Electric Light Company of Philaassistant

to

chief

Company,

;

engineer,
W. Cato,

;

;

;

;

;

:

:

tig-

Gears on Intermediate Sbaft and Driving Screw.

Fig.

5.

Driving Screw and Operating Strut.

NEW ELECTRICALLY OPERATED BASCULE BRIDGE OVER CHICAGO
ing more time than had hitherto been spent upon
mechanical and theoretical problems which arose in
connection with the practice of the electrical art.
He also referred to the proposed action of the National Board of Fire Underwriters in reference to
high-potential currents, and urged upon the members
the importance of giving their closest attention to
the proposed changes in the rules of the National
Board, so that the electrical industry would not be
prejudiced thereby.
In submitting the report of the committee on
high-potential conductors, the chairman, J. W. Lieb,
Jr., of New York, spoke of the proposed action of
the National Board of Fire Underwriters in limiting
the use of high-potential conductors in the vicinity
of buildings, and of the desire of the various representative electrical bodies to secure harmonious cooperation with the National Board of Fire Underwriters without sacrificing the interests of the elecIn conclusion Mr. Lieb proposed
trical industry.
that the name of the committee should be changed
to that of the committee on the National Code, in
order more clearly to define its functions.
long list of papers was provided on the programme, and it was presented practically as scheduled.
The list of papers and authors is as fol-

A

lows
"Recent Developments in Distribution System in
Boston," by Sidney Hosmer, Boston; "Aspects of
Safety and Reliability in High-tension Transmission
and Distribution of Current from Annex Stations in
Large Cities," by Philip Torchio, New York; "Construction and Operation of Underground High-tension Transmission," by H. J. Gille, St. Paul, Minn..
and H. G. Carlton, Chicago; "High-tension Work in
the Far West," by George H. Lukes, Chicago; "Development of New Forms of Illumination and Their
Central Stations (Nernst
Possible
Influence on
Lamps, Hewitt Lamp and Welsbach Arc Lamp),"
by George Eastman, Chicago; "The Effect of the
:

RIVER.

paper on "Original Researches in Electricil and
Chemical Laboratory." He was unable to be present,
however, and his paper was not given.
The selection of officers for the ensuing year resulted in the re-election, without exception, of the
President, Louis A. Ferold officers, as follows
guson, Chicago; vice-president, A. W. Field, Columbus, Ohio; treasurer, Alex Dow, Detroit, Mich.;
secretary, Walter H. Johnson, Philadelphia, Pa.
assistant secretary, Wilson S. Howell, New York
city; executive committee, Louis A. Ferguson (chairman) of Chicago, Charles L. Edgar of Boston, John
W. Lieb, Jr., of New York, W. C. L. Eglin of Philadelphia, Thomas E. Murray of New York, Samuel
Insull of Chicago, and A. W. Field, Alex Dow and
Walter H. Johnson, ex officio.
The sessions of the convention were held each
morning from 9:30 to i ;oo, and each evening from
8:00 until 10:30. This allowed the whole of the
afternoons for excursions and for golf playing.
:

A

the first day, but beyond that the
weather was beautiful during the entire week, none
of the cold weather being experienced that was
prevalent throughout the western and central sections
of the country. The pleasant weather, the natural
scenic features of the region and the presence of
a large number of ladies were factors which combined in making the social and entertainment features of i.he convention very enjoyable. The ladies
themselves were entertained during the business sessions by a varied programme, which included golfing, driving, dancing, and a trip to the summit of
little

rain

fell

Mount Washington.
The general entertainment programme opened on
Tuesday, when a large party of ladies and members
drove to the base of Mount Washington. On
Wednesday no formal programme was set, but in
the afternoon a large party walked to the Upper
Falls of the Ammonoosuc, and thence through the
woods to the new road, returning to the Mount

:

;

;

;

;

:

:

;

;

:

;

;

:

;

;

;

;

;

:

delphia, Philadelphia, Pa.

;

Samuel

cago Edison Company, Chicago.
president, Edison Electric Light

Insull. president, Chi111.

;

W.

II.

Johnson,

Company of PhiladelJunkersfeld, Chicago Edison
Company, Chicago, 111. Fred M. Kimball, small motors,
General Electric Company, Boston, Mass.
P. O. Keilholtz,
consulting engineer. United Electric Light and
Power Company. Baltimore, Md. Henry Swift Kimball,
superintendent distribution department, Edison Electric
Illuminating Company of Boston, Boston A. S. Knight,
comptroller. The Edison Electric Illuminating Company
of Boston, Boston
.T.
W. Lieb, Jr., third vice-president
and associate general manager, Tiie New Yorlc Edison
Company, New York J. It. Lovejoy, manager light department. General Electric Company, Schenectady, N. Y.
Robert Lindsay, general superintendent, The Cleveland
Electric Illuminating Company, Cleveland, Ohio
George
F. Morrison, manager lamp works. General Electric Company, Harrison, N. .T.
R. H. MacMullan, vice-president
and general manager, Des Moines Edison Light ComThomas E. Murray, second
pany, Des Moines, Iowa
vice-president and general manager. The New York
Edison Company, New York George P. Magner, division
superintendent. Old Colony Street Railway Company,
Newport Illuminating Company, Newport, R. I. James
T. Maxwell, general agent. The Edison Electric Light
Company of Philadelphia, Philadelphia; E. H. Muliin,
phia, Philadelphia, Pa.

:

P.

;

;

:

;

;

;

:

;

:

;

;

-

WESTERN ELECTRICIAN
Thomas G.
General Electric Company, New York city
O'Den, general manager, Edison Electric Liglit and
C. C. Perry, secretary and
I'ower Company, Erie, Pa.
treasurer, Indianapolis Llgbt and Power Company, InCharles H. Parker, assistant superindianapolis, Ind.
tendent generating department, Edison Electric Illuminating Company, Boston Charles R. Price, treasurer. New
Bedford Gas and Edison Light Company, New Bedtord
Hoyt Post, director, Edison Illuminating Company ol'
James G. Koseman, vice-presiDetroit, Detroit, Mich.
dent, Edison Electric Illuminating Company of Atlanta,
George A. Kedman, general superintendent
Atlanta, Ga.
and director, Rochester Gas and Electric Company, Rochester, N. Y.
A. L. Rohrer, electrical superintendent,
Schenectady works. General Electric Company, SchenecH. G. Stott, constructing engineer, Buffalo
tady, N. Y.
General Electric Company, Manhattan Railway Company,
New York Clayton H. Sharp, test officer. Lamp Testing
George R. Stetson, president
Bureau, New York city
and general manager. New Bedford Gas and Electric
L. B. Sinclair, general
Light Company, New Bedford
superintendent, United States Electric Light Company,

Hammond

Esson and
at the meeting referred to,
so impressed the author of this paper, that he set
to work immediately afterwards to devise a piece
of apparatus with which permeabiHty tests could be
made directly on the castings or forgings. The following text, which is substantially reproduced from
the paper read before the same institution, describes

;

;

;

;

;

and various tests made with
were repeated at the meeting,
and served to demonstrate the complete success and
utility of the permeameter.
A permeameter for commercially testing iron or

;

:

;

engineering purposes should, as far as posthe following requirements:
(a) It should be capable of testing specimens,
either in the form of large or small castings or forgings, or in the form of rods or plates.
b) The test should be rapidly effected.
(c) The apparatus should be self-contained and
steel for

;

sible,

;

;

Stieringer, Commonwealth
Electric Company, Chicago, 111. ; B. E. Sunny, western
manager. General Electric Company, Chicago, 111. Elihu
Thomson, General Electric Company of New York, Lynn,
Philip Torchio, engineer of district. New York
Mass.
Mathias E. Turner, The
Edison Company, New York
Cleveland Electric Illuminating Company, Cleveland,
Ohio Thomas W. Varley, engineer test department. New

Washington,

D.

C.

;

detail the apparatus
Some of the latter

in

it.

;

Luther

fulfill

(

:

portable.

:

and the

York Edison Company, New York Francis W. Willcox,
General Electric Company, Edison Lamp Works, Harrison,
Philip D. Wagoner, General Electric Company,
N. J.
Schenectady, N. Y. Arthur Williams, general inspector,
New York Edison Company, New York Herbert A. Wagner, consulting engineer, Edison Electric Illuminating
Company of Boston, Boston.
;

;

Mrs. Thomas E. Murray, Mrs. John W. Howell, Mrs.
Frank W. Lund, Mrs. C. A. Coflln, Miss Coffin, Miss Alice
S. Coffin, Mrs. Samuel Insull, Miss Bird, Mrs. L. E. Sinclaire, Mrs. A. L. Rohrer, Mrs. J. T. Maxwell, Mrs. W. S.
Andrews, Mrs. E. Marden, Mrs. E. B, Greene, Mrs. Charles
T Hughes, Mrs. H. W. Hillman, Mrs. Alexander Dow,
Mrs. J. P. Gilchrist, Mrs. Hoyt Post, Mrs. C. B. Davis,
Mrs. F. W. Willcox, Mrs. R. Fleming, Mrs. C. R. Price,

—

W. H. Johnston,

produces at some point.
2. Ring Methods, in which the specimen is made
up into a complete or split ring, the magnetization
being measured by search coil or By the attraction
between the two halves of the ring.
The specimen is here in the
3. Yoke Methods.
form of a uniform rod, and is provided with a heavy
it

Ma-

terials in Bulk.'
C.

—

V. Drysdale.

session of the Institution of
Electrical Engineers a permeability bridge, by Lamb
and Walker, was introduced, and in the discussion
whicli followed Messrs. EVershed, Esson and Hammond drew the attention of the audience to the want
which was felt by manufacturers of an instrument
which would enable them to determine the magnetic
quality of any casting or forging before a large
amount of time and expense had been spent in maa

recent

9

FIG.

chining it.
If such castings or forgings could be tested and
accepted or rejected immediately on delivery, a
much greater certainty in the design of machines
might be attained.
Hitherto the numerous instruments that have been

o^mJr

Pi^g

TESTING M.AGNETIC QUALITIES OF MATERILS.
DIAGRAM OF CONNECTIONS.

2.

Numerous devices are
iron yoke or return path.
employed to determine the magnetization.
At first sight one would look for some form of
magnetometer test as being the most promising,
but the difficulty is, first, that in irregularly shaped
bodies the connection between the external forces
and the intensity of magnetization cannot easily be
and, secondly, that unless the speciarrived at
men is very long in comparison with its transverse
dimensions, its quality has very -little effect on the
It does not seem likely that any
field produced.
universal method can be devised which depends
;

upon

this

principle.

to either of the latter methods,
practical point of view, is that if the ring
or bar is of any great size, it cannot be prepared
from the casting or forging. If, however, it can
be arranged to use very small rings or rods, there is
no reason why they should not be drilled from
the bulk of the metal to be tested. The rods could
be drilled out by some form of hollow drill, while
the rings could be easily cut out of the solid by a

The

objection

from a

properly designed expanding drill.
The ring method, however, suffers from the furiher objection that the magnetizing and search coils
have to be wound through the center of the ring,
Morewhich would be exceedingly troublesome.
over, it would be somewhat difficult to ensure the
thrown
are thus
exact dimensions of the ring.
on the yoke method, and this may be carried out
by drilling out a straight cylindrical specimen from
ihe bulk, and inserting it in a yoke as in a Hopkinson nermeanieter.
The writer has adopted the plan in commercial
testing of making both the specimen and the greater
part of the return path from the bulk of the maA drill of a special form is employed,
terial tested.
which cuts a circular hole in the specimen, conical
In the inat the top, leaving a pin in center of it.
strument usually made this hole is three-eighths
inch in diameter and five-eighths inch deep, and
the diameter of the pin is one-tenth inch, but these
dimensions could be considerably reduced if neces-

We

FIG.

I.

TESTING MAGNETIC QUALITIES OF MATERIALS.
TESTING PLUG.

devised for the testing of the magnetic quality of
material have all been open to the objection that,
from the point of view of the electrical engineer,
usually in the shape
specially prepared specimens
of rods of some inches in length, which have to be
accurately turned and perhaps faced have been
Not only is the preparation of these
necessary.
specimens troublesome, but it is very rarely that
tests made on them are of practical value, as they
cannot be prepared from the bulk of a casting or
forging.
Again, the different specimens of iron, however
carefully prepared, may show considerable differences in their magnetic qualities.
The importance of the subject of testing in bulk,
and of the references made by Messrs. Evershed

—

—

,

I.

From

Feilden'p MaRazine.

;

test

may lead to other solutions of the
pioblem.
The various methods of testing the permeability
of iron may be divided into three principal classes.
1.
Magnetometer Methods. In .these the specimen is usually in the form of a long thin rod, and
its magnetization is measured by the external force

Hughes, Mrs.

During

in which either the permeability, retentivity, or
hysteresis can be determined by ordinary methods.
Before going further into the details of the apparatus it will be well to say a few words about
the drilling of the specimen.
There are very few
castings or forgings in which a hole of the size
mentioned would not be admissible probably in the
places reserved for bolt holes
but in the event of
its not being allowable, there is no objection to a
boss being left on the casting in any convenient
position for the purpose of test, and which could be
cut off before drilling.
This is analogous to the
procedure adopted in optical work, where for large
telescopes the discs of glass are cast for small projections, from which the prisms can be cut for testing.
For small castings, as above mentioned, it
would be possible to reduce the drill and plug to
half the dimensions above stated, if necessary.
The
time of drilling appears to be about ten minutes in
the case of cast iron, and about fifteen minutes in
the case of wrought iron; but this appears to be a

and

of place, as they

Stetson, Mrs. H. C. Wirt, Mrs. L. L.
C. D. Haskins, Mrs. F. T. Cox, Mrs. T. E.
C. C. Perry, Mrs. H. M. Edwards, Mrs.
.r.
W. Lieb, Jr., Mrs. W. W. Freeman, Mrs. C. L. Edgar,
Mrs W^ S. Barstow, Miss Duclos, Mrs. A. S. Knight,
Miss Howell, Mrs. J. R. Lovdoy, Mrs. Fred M. Kimball,
Miss N. L. Kimball, Mrs. B. E. Sunny, Miss Sunny, Mrs.
Louis A. Ferguson, Mrs. Philip Torchio, Miss Eglin,

Mrs. George R.

Klden, Mrs.

By

1902

(f) It should be simple and strongly made, and
should be capable of being easily checked or recalibrated if deranged.
It should not depend on previously standardjized specimens.
The above list contains practically all the most important points, and it will be seen from what follows, how far the apparatus satisfies these requirements.
A few preliminary remarks on the principles which
led to the design of the instrument may not be out

;

Testing the Magnetic Qualities of

20,

cycle.

;

Mrs. A. J. De Camp, Miss De Camp, Mrs.
Miss Huntington, Mrs. E. H. Mullin.

The

instruments should be direct-reading,
should not require experimental skill.
(e) It should be capable of testing either the permeability, the retentivity, or the complete hysteresis
(d)

;

:

September

sary.

The testing arrangement consists simply of a softiron plug, carrying a bobbin, on which are wound
two circuits, a magnetizing coil and a search coil.
The plug is split, and is turned slightly conical on
its outside surface, while the drill cuts tiie cone of
It will thus be
the same angle as that of the plug.
seen (Fig. i) that on drilling the hole and inserting
the plug a perfect miniature permeameter is produced, having an exceedingly good magnetic circuit.

FIG.

3.

TESTING MAGNETIC QUALITIES OF MATERIALS.
TESTING SET.

small consideration in comparison with the importance of the information obtained, and it may be
possible to reduce this time considerably.
Fig. 2 shows the connections which
are
most
simply employed. The magnetizing coil (MC) of
the plug is supplied with current from a battery(B),
through a regulating resistance (R) and ammeter
Connection is
(G), and reversing switch (RS).
also made from the search coil (SC) to a ballistic
galvanometer (G.). On making, breaking and reversing, the switch deflections are obtained on the
galvanometer (Gs), which are proportional to the
magnetization of the specimen.
In order to make the instruments direct reading, it is easy to provide a scale for the galvanometer (Gi), so that it reads the value of H.
In the
same way a scale is provided for (Gs) reading the
values of B directly.
The permeability is then obtained, if necessary, by dividing the value of B by
that of H; but it is generally sufficient to compare
the values of B obtained with the curve of some
satisfactory specimen.
In ordinary commercial testing of castings, etc.,
it would probably be sufficient to know the value of
the permeability for one value of the magnetizing
force.
In this case the arrangement may be further
simplified by withdrawing the resistance (R) and
galvanometer (G), and simply arranging for the
cells to give one definite current.
The divisions on
the galvanometer (G=) may then be marked directly
with values of the permeability.
There are, of course, other methods of taking the
observations, but notwithstanding the
attractions
which they offer, I have preferred, up to the present,
to adhere to the simple ballistic test, as it requires
only slightly more skill to read the ballistic throw,
and the connections are more simple.
Moreover,
the handle-turning methods do not lend themselves
well to determining the retentivity of the specimens
or their B-H cycles, but simply give the mean B-H
curve.

The apparatus

— the

is at present made in two forms
simplex, which allows of the permeability ,and

retentivity being directly read off, and the second,
in which the magnetization curve and the B-H cycle
can also be arranged.
Fig. 3 shows the former of these arrangements.
It simply consists of a wooden case, 11 by 7% by
11% inches high, containing a battery of two large

dry cells, a reversing key (K), tfie plug (P) which
is connected by a long quadruple fle-xible conductor
(C) to the key (K), and to a d'Arsonval ballistic
galvanometer (G), which is marked directly in
values of the permeability. Space is provided under
a flap for the plug and drills.
In order to obtain a test, all that is necessary is
to drill the specimen, insert the plug and reverse
the key.
The pointer then swings to the value of
the permeability, and if the circuit is then broken
and twice the second reading taken from the first,
the value of the retentivity is given.
The complete set differs from the last only in the
addition of a milliammeter and a resistance dial,
increasing the length of the case to 16% inches.
The galvanometer (G) is then arranged to read
the values of B and also the values of m when
100.
The total and residual magnetization
curves are obtained as before, while the cycles are
determined by observing the throws corresponding

H =
to

successive variations of the

resistance

and sum-

ming them in the well-known manner.
Fig. 4
shows total and residual magnetization curves for
three

specimens

of

mild

steel,

wrought

iron

and
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cast iron, while Fig. 5 represents the corresponding
B-H cycle obtained in this way from a specimen
of wrought iron. The annexed tables contain some
of the readings actually obtained:

T.\BLE

7-5
13.5
22
35
44
5S.7
-6-5

9S.2
140
1SS.5

-

Table

netization.
2,100
3.300
5,100
6,000
6,700
7,000
7.200
7.200
7,300
7.300
7.600

1,200
1,900
2,700
3,4fo
3.800
4,100
4.500
4,Soo
5.100
5.400
II.

Magnetization Cycle of Cast-iron Specimen.

+
—
—
—
—
—
—
—
—
—
—
—

35.7
25.5
19.6
5-5

3.0

30
4-5

70
iS.o
23.2
31.8
34.3
23.8
17-7
5-3
3-3

~-

h

--i

q
.

+
-r
-+
+
+

3-2
5-4
9.8
16.6
21.2
26.0
34.1

-

-

L
i.

ampere-turus per

centimeter

length,

the

,

of turns required for the current in milliamneres to equal
in gausses is

H

=

1,010 turns.
4-^ X 39-37 X
In calibrating the ballistic galvanometer it must
not be forgotten that, being a moving-coil instrument on a small external resistance, the damping
is considerable
as, indeed, is necessary in a commercial instrument.
Standardization of the gal\-anometer by condenser is therefore unsatisfactory,
and the best procedure is to obtain the throw corlesponding to a known current and a known coefficient of mutual induction, or with a search coil
and magnet previously measured on some other
galvanometer.' If the search coil is of low resist-

—

B=SD

D

H

+
+
+
—
—
—
—
—
—
—
—
—
—
—
—

10

number

Residual Mag-

750

3.600
5.700
y.goo
11,400
13.500
14,600
X5.400
l6,20O
16,850
17,600
18.400

5

H

the

Deflection on
Break.

^

H

expose the interior. The plugs are then turned
or ground down until, when they are pushed home
in this specimen, the length of the pin exposed is
exactly one-half inch. Since the value of
is

to

I.

Tests of Magnetization and Retentivity of Mild Steel Specimen.
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4,300

4Q0
220
800
230
360
3S0
350
650
3.'50

870
980
320
350
3ZO
700
220
320

400

400
- 1,350
- - 2,000
8S0
750
720
H-

+
+
+
+
+
+
+
-L
+
—
—

—
—
—
—
—
—
—
—
—
—
+
+
+
+

to.

4,300
3,900
3,680
2,S8o
2,650
2,290
1,910

000

B

^
/

1,560

--^

^

/

-^

/

/

/

e

/

H
'

During the last few months several announcements have been made of the use of electricity as
an aid to dental surgery in the way of producing
ana:sthesia, deadening live nerves, etc.
One of these
n;ethods has been brought out by Regnier & Didsbury of Paris, France, and consists in replacing the
ordinary anesthetics used by the action of highfrequency currents. In the case of extraction the
system vi'orked quite successfully.

A

d'Arsonval-Gaift'e apparatus was employed, having a coil which gave a 1.2-inch spark, with a rotary
interrupter and an oil condenser. The apparatus was

connected to an Oudin resonator, one of whose terminals was joined by a flexible cord to an electrode

upon the jaw. The electrode was molded in
and covered inside by metallic powder and a layer of tinfoil. Under these conditions
the current is said to have given the patient no

fixed

plastic material

sensation other than a slight heating in the region
covered by the electrodes. It was found that a
tooth with one root was made completely insensible
by the application of a current of 150 milliamperes
three

As

utes.

/

Ja

^

J3

1

1.650
2,530
3,280
4.000

1

y
/
j«0

/
/

^y
FIG.

5.

ance and

/

to

five

minutes,

while

the

larger

teeth

to the use

of the

method

for

more pro-

accompanying

illustration.
The negative side
connected to a head piece which
has terminals that are placed in contact with each
side of the face and held in position by means of a
hard-rubber band. The positive side of the circuit
is attached to an ordinary dental engine and the
current passes through the burr of the drill to the

the

of the

350

Dental Sur-

longed operations, the experim'ents are not as yet
conclusive, although they are favorable on the whole.
A somewhat similar system has been devised by
Thomas W. McCue, an inventor of Akron, Ohio.
The apparatus used and its inventor are shown in

'

/

in

needed 200 to 250 milliamperes for six to eight min-

/

/
o\

Anaesthesia
gery.

for

/

4

910
2,240
3,110
4.090
4,410
4,060
3t740
3.040
2.820
2,500
2,100
1,700

It will be necessary to say a few words about the
construction of some of the parts of the apparatus
order to show what amount of confidence may
ill
be placed in the results.
About the drills little need be said, except that
they must all be made accurately to gauge, so as
In order to make them more
to be interchangeable.
easy to center truly in drilling they are now made
with a certain amount of relief in the bottom cutting edges. The form used did not seem to be truly
in conformity with the best principles as to cutting
edges, and it is probable that imnrovements may
be effected whereby the time of drilling may be
considerably reduced. It is. however, the best of
some two or three forms that have been tried.
The plug demands a little more attention. To

^

Electrical

circuit

is

patient.

By means of the apparatus, the inventor says
(these statements are given entirely on Mr. McCue's
authority)
that he short-circuits the pain, or, in
other words, succeeds in the removal of exposed
nerves by preventing the transmission of the sensation impulses to the brain by short-circuit.
This is

/

-^'
10 aoo

TESTING MAGNETIC QUALITIES OF MATERIALS.
B-H CYCLE OF WROUGHT IRON.

galvanometer circuit
Terminals are provided on the instrument which will allow of this
test being made should it be necessary.
One other matter should not be forgotten. The
small size of the pin makes the gap between it and
the search coil of some influence on the results, as
the coil not only cuts the lines passing through
the pin, but those in the annular space between it
and the search coil. The effect is not large, but it
can easily be allowed for by the simple expedient
of winding a few turns of wire in the magnetizing
and search-coil circuits together round a bobbin.
A reading is first taken by reversing the current
without the iron core. Theni if D is this deflection,
di and di the diameters of the pin and search coil,

the

the

is

damping

interposed in the
will be unaffected.

deflection

due

space

the

to

d,=

mately taken as

D.

may

be approxi-

The number

of turns

do=

the compensating coil is adjusted to give this
deflection, in the opposite direction, and thus eliminates the effect entirely. The compensating coil is
in

shown in Figs, i and 3, marked (CC).
The highest value of
employed is 100, which
cf.rresDonds to 100 milliamperes of current from
the cells. As this is only on for the time of making
and throwing 'over, there should not be much trouble
with deterioration of the cells.

H

The readings appear

reproduce themselves with
In a deflection of 230
divisions, obtained with a certain value of the current in a cast-iron specimen, a variation of one division in the deflection was very rare, although the
plug was taken out and reinserted between the readings, and no particular care was used in replacing
it.
The perfection of the magnetic joint obtained
by the conical fit appears to be all that can be desired, and is certainly better than can be obtained
by any ordinary faced joints.
The sole point upon which experience is required
is in the drilling of the specimens.
No trouble has
yet Ixien found in drilling specimens of metal, such
as can be put on a lathe, but for larger castings, etc.,
the

TESTING MAGNETIC QUALITIES OF MATERALS.
TOTAL AND RESIDUAL MAGNETIZATION CURVES.

FIG. 4.

make

the magnetic joints as perfect as possible the
very carefully turned to have the same angle
as the drill, and the central hole the same diameter
as that of the pin.
In order, however, to ensure
perfect contact the plug is split longitudinally, as
will be seen on looking back at Fig. i, so that on
pushing it into place it grips tightly on the pin.
Great care is taken to have the bottom edge of the
aperture in the plug quite sharp, so as to give certainty in the length of the pin used.
The magnetizing and search coils are wound on
an insulated brass bobbin split longitudinally to
I'revcnt eddy currents.
This bobbin is screwed to
the end of the plug in such a manner as to still allow
01 the yielding due to the slit, and the ends of the
coils arc brought up through the plug as shown.
In order to arranee for a perfectly definite length
of snecimen a standard piece of steel is kept which
has been drilled in the ordinary manner and afterward cut through near the edge of the cavity, so as

plug

is

to

most perfect accuracy.

some form of portable drilling machine would be
necessary.
Should any difiiculty be found in getting
the drill properly centered, it would probably be
well to drill a shallow hole first, with an ordinary
twist-drill or rose-cutter, and any trouble as to wearing of the drills could be avoided by keeping a
standard drill for a finishing cut. There is, however, no reason at present to suppose that such expedients would be necessary, and in any case all
trouble would be avoided if small projections were
left on the castings or forging and cut off before
drilling.
I.

The Hibbert standard

ployed.

inductor inay be conveniently em-

ELECTRICAL AN.«STHESIA IN DENTAL SURGERY.

MCUE

APPARATUS.

low voltage and high resistance. The storage battery used is made especially for the purpose
and consists of 12 cells. All the cells are used in
starting, but while operating only one cell producing
one volt of electromotive force is used. The current from this cell is cut down to less than one
three-hundred-thousandth of its strength by means
of a resistance of 300.000 to 400.000 ohms. The current is reduced so fine that Mr. McCue says, as
well he may, that he has found no instrument capable of measuring it. Sufficient current is produced. however perhaps on the homeopathic principle
to enable one to operate on the most sensitive
teeth without pain.
The inventor himself was the
first one
to submit to an operation by means of
which a live nerve was painlessly removed. Since
then many similar operations have been performed,
he says, by dentists in Akron with great success.
No shock is felt, and it is said that the effect is
(lone by

—

—

that of a tonic, the patients getting out of the chair
recuperated and refreshed.
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Germany was

WESTERN ELECTRICIAN
PUBLICATION offices:

TELEPHONE MAIN

case of fuel gas

Indeed, the great 60-inch Schnckert searchon the roof of Manufactures Building, with
beam sometimes visible 80 miles away, was one

most spectacular features of the exposition.

And now

1746.

Eastern Office, 193 Times Building,

less

light

of the

it

German

appears likely that the

electrical

exhibit at St. Louis in 1904 will likewise be large
and carefully selected. The emperor is reported to

New

be taking a personal

York.

interest

and

electrical part

But what

will

it

be the chef-d'oeuvre,

will

the exports from the United States
Africa show a greater relative increase than those

Continent,
the

1901

they

are

comparatively

still

From

were:

figures

In

small.

United

the

States,

from the United Kingdom, $157,130,000.
Of course, Great Britain .has the advantage of its
colonies and of favoring ocean freight rates, but
it would seem
that American exporters should be-

$29,652,093;

themselves

stir

secure

to

greater proportion

a

Much

the trade of this important market.

in the way of introducing American mining
machinery, particularly in South Africa, but it seems
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journal

of

reputation is berated by some of the
and other journals of England with the
noisy energy of fishwives. Professor Barr, an emielectrical

nent English expert, after making exhaustive tests,
if reported to have found the efficiency of the Allis
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Engineering published these facts in a fair-minded
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Medical men, in their zeal for the public health,
have provided a new argument for the use of elec-

They show

tric lighting.

cities

is

that the purity of the air in

especially affected by leakage in .gas mains,

Armour

which is much greater than is commonly realized,
and also that the resulting injury to the public
health has been increased by recent changes in proccesses of gas manufacture.
At a recent meeting of
the New York County Medical Society the subject
was discussed. Some of the facts in the alarming
recital may be thus summarized
There is an immense amount of gas leakage in

Electrical

our

nies)

197
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197
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197
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By Story B. Ladd. Part II
198
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198, 199
High-tension Work in the Far West By George H. Lukes.
(Association of Edison Illuminating Companies)
igg, 200

Durability Tests of Storage Batteries
Blast-furnace Gases for Factory Power Plant
High-speed Electric Mail Delivery

In Ohio the

cubic

feet

per

are reported to gas-company directors as lost

seems to be centered in that portion of the

interest

new code which

deals with the franchise question
the large cities and towns. It is said that the
stockholders of some of the large street-railway
systems are favorable to a perpetual franchise, with
in

a provision for a readjustment every 10 years,
and
Senator Hanna has been quoted as in favor of this,
but he has denied the report, and says he is satisfied

with the law the

way

However,

stands.

it

it

ap-

pears to be pretty generally agreed among the members of both houses of the Legislature that
the
franchise question will be dropped, the existing laws
being allowed to stand for the present. Mayor Tom

Johnson of Cleveland has, nevertheless, urged
the Legislature to take up the question, saying
that

day
from

should at least require that no ordinance renewing
it has been approved
by a majority vote of the people. The Hon. Tom
It

a grant should be effective until

an effective manufacturer of campaign issues,
but his political ambitions are such that he fails
to
concede to public-service corporations the rights that
are legitimately theirs.
is

Electeochemists are endowed with great energy.
In this country they were rather behind their European brethren in getting together, but once the bond
of cohesiveness was found they exploited their
organization with great vim and enthusiasm.
They
formed the American Electrochemical Society in

Philadelphia

months

last

and

April,

now,

scarcely

five

they are holding their second general
meeting in Niagara Falls, the gathering being scheduled for four days. The society has been very
suclater,

from the start, both in point of numbers and
character of membership, and it is holding meetings
with the prodigality and zest of lusty youth. After
a time, perhaps, like the National Electric Light
Association and other electrical bodies that have undercessful

gone a similar experience, it will discover that it
compare notes suflSciently well by a gettin.g-

can

together once a year. But the field is certainly wide,
with very great possibilities, and it is not strange
that the new organization, which has the best wishes
of all electrical men, and no doubt of all the chemists also, finds

at tJie

page

plenty to discuss at its frequent meetreport of the proceedings of the first day
Niagara Falls convention is given on another

A

ings.

and an account of the remaining
be given in this journal next week.

in this issue,

sessions

will

What

is, we believe, an unusual, but
nevertheless
deserved, compliment was paid to the officers
of the Association of Edison Illuminating Companies

well

by their re-election

at the

vention in

L.

in a body last week
White Mountains. Mr.

the

guson, the president,

is

one of the most

progressive central-station
ticularly

well

fitted

to

men

con-

A. Feralert

and

in the country, par-

discharge the duties

of an

200

the gas beneath the streets, to find an exit wherever

policy

can into subways, sewers and through the cellar
walls of neighboring houses. This produces a con-

in the electric-lighting situation that

201
201
201
201
201
202

Electric Lighting
Electric Railways

of

special session of the Legislature
exciting a great deal of attention, and particular

200

201, 202

Personal

Millions

electric heating

and the other gentlemen thus honored are also worthy of their respective distinctions.
This association accomplishes much useful work for
its
members, but has from the outset pursued a
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cities.

who want

those

it,

the

The impermeable sidewalk and pavement of asphalt make the ready _diffusion of escaped
gas into the atmosphere an impossibility in many
places.
The consequence is the imprisonment of

200

.,.,.

large

install

in

to dis-

L.

of

has been

done

application.

Instead of

may

Even

to be better

gas pipe.

be

from the United Kingdom to the erstwhile Dark
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the representation
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dition of affairs that

eminently undesirable. The
illuminating gas of the present time is a dangerous
poison.

Modern "improvements"

have added to

more

is

its

insidious in

202

it

202

the so-called

in

its

manufacture

toxic dualities and have rendered
its

effects.

water-gas,

now

The introduction

of

executive

office,

of exclusiveness, which might now be relaxed with advantage, perhaps, in view of the change
since

organization.

its

However,

has taken place

while

regretting

more of the results of its deliberations are not
made public for the good of the fraternity at large,
one must recognize the right of the organization
to rule its own household as it sees fit.
The assothat

ciation follows the
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nsed as the basis of illuminating gas, has cheapened
the cost of production, but has greatly added to the

sensible custom of meeting, not
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Electricians, Rich
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practically exclusively

in gas.
This
perhaps the most poisonous that liuman beings
may be brought in contact with in ordinary life.
I^liere is, therefore, reason for serious concern in
is

relation to

Of

the present gas leakage.

course, the

remedy

is

an obvious one.

It

is,

use the electric light, eliminating from consideration,
naturally, the primitive candle

and malodorous

oil-

in

large

some

cities,

enjoyment during the portions of the day
business

sessions

are

held.

Very

attractive place of this character in the

likely

West

meeting of next year. Lake
Geneva, in Wisconsin, has been suggested. This is
a charming summer retreat, 86 miles from Chicago,
and if the hotel problem could be Jirranged no better
will be selected for the

,sclec;tion

could be made,
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American Electrochemical Society.

British Association.

The seventy-second annual meeting
Association for the Advancement of

of the British
Science, fore-

the Western Electrician last week, was
commenced at Belfast, Ireland, on Septenrber lotli.
The attendance was larger than at any former gathering of the association, with the exception of that
of 1901 at Glasgow. The address of James R. Dewar, president elect, was largeh' devoted to a review of progress of physical chemistr}\ In the
course of his remarks President Dewar referred to
recent munificent benefactions to science and education, and especially to the gifts of Andrew Carnegie and the late Cecil Rhodes. He deplored Great
Britain's backwardness in relation to applied chemistry, and said that the country's loss of valuable
industries and its precarious hold upon others was
due to "want of education."
At the sectional meetings of the association the
delivered
their annual adrespective presidents
dresses to large audiences. Many of these contained
complimentary references to "the United States,
which was held up as the model which Great Britain
ou.ght to follow.
Professor H. E. Armstrong of the educational
section made a strong plea for the injection of some
American life and energj- into the British educational system and paid a high tribute to the imaginative insight and foresight of "Our American
cousin. Captain Mahan," who had taught the nation
the true meaning and value of sea power. Professor
Armstrong contended that what British education
to-day needed was to appreciate the value of a
scrap heap.
Professor \V. D. Halliburton of the physiological
section spoke highly of the work of Professor Loeb
and his colleagues of the University of Chicago in
the new field of physical chemistry.
great variety of subjects w'ere discussed bv the
In the economic section Robert
different sections.
P. Porter, ex-supervisor of the United States Cencasted

in

A

sus,

spoke

special

on

devoting

Ownership,"

"Municipal

attention to the progress

made

in

that

di-

Europe.
The engineering section has been much interested
in the model of an electric express train, which.
rection

in

paradoxically, stops at all stations. The idea is that
a simple train composed of several corridor carriages as it passes each station, drops off behind
one carriage containing passengers who want to
alight there, and picks up in front another from
that station, all this being done while the train is
travelin.g at full speed.
The carriage to be attached has to start in advance and get well under
way by the time the train catches it, and is coupled
by a patent automatic arrangement. The scheme
is only possible where each carriage has its own
motors on the multiple-unit system.

Death of Sir Frederick Abel.
Augustus Abel, Bart., honorary secImperial Institute, and one of the leading men of science in England, is dead. Sir Frederick Abel was born in London, England, on July
17, 1827, and during his life held many prominent
positions under the English government and with
Sir Frederick

retarj- of the

different
cipally

scientific

through

societies.

his

work

in

He was known

prin-

chemistr}^ on

which

branch of science he had written quite a

193

number

of

books.

He was the first demonstrator of chemistry at St.
Bartholomew's Hospital in London and professor of
chemistry at the Royal Academy in 1852. in 1854
he became chemist of the War Department, and
held the office. until 1888. In 1883 he was commissioner to the Electrical Exhibition at Vienna and
was knighted in that year. He was created a baronet in 1893. The deceased was Bakerian Lecturer
-.1
ICO/, and Rede Lecturer in 1888.
From 1888 to 1891 Professor Abel was president
of the government commission on explosives, a
member of the royal engineers' committee, and
associate member of the ordnance committee. In
1891 he retired from government service. He was

Miss
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The headquarters are
Hotel. The first meeting of

convention.

at

tional

the society

the

Interna-

morning session of to-day was
ended the register showed more than 100 members
and guests present, and it was a significant fact
Before

the

that the majority of the attendance

young men

alert

to

the

made up

is

Society of Chemical Industry, of the Chemical Society, of the Institution of Electrical Engineers, of
the British Association, and of the Iron and Steel
Institute.

The Albert, Bessemer, Royal and Telford medals
were awarded to Sir Frederick. He was at one
time vice-president of the Royal Institution, prime
warden of the Goldsmiths' Company, chairman of the
City and Guilds Institute for Technical Education,
and was a member of the Royal Commission for the
World's Columbian Exposition at Chicago.
Sir Frederick Abel's published works include "The
Modern Historj- of Gunpowder ;" "Gun Cotton ;"
"On Explosive Agents ;" "Researches in Explosives"
and "Electricity .\pplicd

Explosive Purposes."
He was joint author with Colonel Bloxam of a
"Handbook of Chemistry." .At the time of his death
Sir Frederick .\bel was honorary secretary and director of the Imperial Institute, of which he became
organizing secretary in 1887.
to

;

;

of

;

;

;

was shortly

W.

Richards,

10 o'clock

after

president

meeting to order

in

of

the

W

the

called

society,

of the Inter-

The reading and discussion of papers followed. The first pager was that of Francis A. J.
Fitzgerald of Niagara Falls, entitled "Note on Testing Carbon Electrodes." The reading of the paper
occupied about 20 minutes. It was well received

national.

and three or four participated

the brief discus-

in

sion that followed.

Prof. J. W. Richards, Ph. D., Lehigh University.
Bethlehem, Pa., followed with a most interesting
paper on "Efficiency of Electric Furnace Operation."
While Professor Richards read his paper. Dr.
Charles A. Doremus of New York occupied the

There was a short discussion.
Salom of Philadelphia was to have read
a paper entitled "Additional Notes on Lead Reduction," but President Richards announced that owing
to the condition of patents pending. Mr. Salom
had deemed it inadvisable to present his paper at
that under
It was promised, however,
this time.
other conditions the paper would be given at the
chair.

P.

G.

annual meeting.
Weightman of Niagara Falls read a
Alfred
paper on "Cathodic Reduction," and Prof. Louis
Kablenberg. Ph. D., University of Wisconsin, Madison. Wis., a paper on "Differences of Potential Between Metallic Cadmium and Solutions of Cadmium Iodide in Various Solvents."
This afternoon has been devoted by the members
to visiting the plants of the Niagara Falls Power
Company. While many of the convention had previously visited the big power house, they found in

T

new work a vast amount that deeply
them and made them marvel at the

the magnificent
interested

future of Niagara Falls as an electrochemical center.
This evening a reception was enjoyed at the
hotel. The banquet which was on the programme for

been changed until

has

to-night

Wednesday evenMana-

be an elaborate affair, in which

It will

ing.

ger Greenwood will demonstrate the excellent facilities of his hotel.
When the convention assembles to-morrow morning it will be in the auditorium of the Natural Food
Company on Buffalo Avenue. Several papers are
on the programme for this session. The afternoon
be passed

will

in

plants

visiting

where invitations

extended, and some will visit other
points of interest. In the evening the gorge search-

have

ibeen

have favor, and Wednesdav morning
body again in session at the International Hotel. There are five papers on the prothe

see

will

gramme
the
the

On

will

trip

light

On Wednesday

for this session.

;

Incandescent

will

;

The Nernst lamp of
last year come

the

concluding

sessions

will

given in the Western Electrician next week.]
Among those registered as members and guests
are the following-named
William Richards, BethleC. M. Hall, Niagara, Falls
hem, Fa.
W. I), Bancroft, ithaca, N. V. C. W. Thomas.
:

:

Louis
Nutley. N. .1.
E. F. Koeber. Philadelphia, Pa.
Henry S. L'arhart, Ann ArKahlenoui-g, Madison, Wis.
Samuel Shelbor, Mich.
Carl tiering. Philadelphia, Pa.
J. VV. Kicliards, Bethlehem, Pa.
don. Bi-ooklyn, N. V.
William Hoslsins, Chicago,
F. J. Tone, Niagara Falls
111.;
Walter P. Hart, Philadelphia, Pa.; S. H. Boss,
W. A. Uobblns. Camden, N, J. George
Philadelphia, Pa.
Col. S. Iteber, Washing\V. Patterson. Ann Arbor, Mich.
C. i''.
William U. Brown, Jr., New York
ton, D. C.
Mrs. \V. A. Robbins, Camdou,
Burgess, Madison, Wis.
N. .J. A. A. Kendson, New York W. O. Snelllng, WashF. ^i.
ington. D. C.
E. (i. Acheson, Niagara Falls
W. 11. Walker, Boston.
Wiechmann, Brooklyn, N. Y.
.7.
C. 1-Ieckmau.
Mass.
F. M. Becker, Niagara Falls
Buffalo, N. Y. .Tohn A. Miller, Buffalo, N. Y. l-larold C.
Pease, Buffalo. N. Y. .Tames MacMahon, Niagara l''alls
F. A. J. Fitzgerald, Niagara
U. \\. English, Buffalo
H. B. Moss, Buttalo
Falls
B. H. Mullin, New York
('. B. Barton, Berlin, N. H.
K. N. Koford, Buffalo G. M.
Turner. Buffalo U. S. Lamsdale. Buffalo G. W. EngleK. S.
Henry Howai'd. Brooklyn. Mass.
hart. Buffalo
Dr. F. .7. Mashalske, Long
Hutton, Manchester, Eng.
Island City. N. Y, O. W. Brown, Blooralngton. Ind. E. A.
(i.
F. Brindley. Niagara
Byrnes, Washington, D. C.
Falls: A. 1*. Weightman. Niagara Falls: C. Hambuechen.
Madison.' Wis.
A. B. Marvin. .7r., Washington, D. C.
Earl Blough. Ithaca.
Henry Noel Potter. New York
V. E. Schmidt, New
B. S. Shepard. Ithaca. N. Y.
N. Y.
Y'ork
Norwood Dodge. Philadelphia. Pa. G. M. Howard,
Frank M. Oliver. Philadelphia, Pa.
Philadelphia, I'a.
Edward Hart, Easton, Pa. B. J. Nwnn, Savannah, Ga.
;

;

into

company, which has during
wide use here, costs two

electric lamps in the Netherlands is five per cent, of the value, inclusive of
packing. There are no regulations restricting the
importation of lamps.
"The competition in this line is very keen, and purchases are largely governed by price" considerations;
naturally, the best quality at the lowest figure is
in demand.^ Generally speaking, the people here are
favorably inclined toward' American manufactures,
and if American lamps can compete in price and in
quality with German manufacture there will undoubtedly be a good market for them. Electricity
is slowly but surely taking the place of gas and oil.
"There are no special underwriters' regulations
applying to incandescent lamps in the Netherlands,
with reference to the base of lamps. Most of the
lamps are fitted with the ordinary 'Edison screw'
bottom contact or with the 'Swan bayonet' Ixittom
_

contact.

"The

principal importers of electric lamps at RotC. van Mens, G. S. Kaufmann & Land-

terdam are H.

M. A. Bekking, Continental Incandescent
Company, Croon & Co.. G. L. Dahlmann.
Electricitiets Maatschappy Volta, Meteor, Nieuwmeyer, Heukelom & Co.. Van Rietschoten & Houwens, J. M. Scheffer & Co., C. Wasser & Co., Wynmalen & Hausmann, and Van der Laan & Co."
heer,

J.

Light

[Mr. Listoe omits to mention the candlepower of
lamp quoted at 12 cents.]

the

COMMUNICATION.
Home-made
To

be

this

marks (48 cents).
"The import duty on

afternoon

D.

the

Electrical Apparatus.

Editor of the Western

can I make an induction coil that will transform one volt to 10 or even more? Wh:rt sizes of
v/ire will be needed and how much, and what will
be the length of core and diameter?
How can I make the most efficient electromagnet
of 80 ohms resistance?
What .size and length of
core and size of wire will be necessary?
D.

;

;

Electrician:

How

;

;

the

;

scenic

vention will be held.
[A report of the

in

While about 500,000 incandescent electric lamps
are annually used in the Netherlands, there are only
three firms engaged in their manufacture, viz.. Philips & Co. at Einhoven. and E. Goossens. Pope & Co.
and the Company Constantia at Venlo. Most of
the lamps used are imported, the principal part coming from Germany and a small percentage from
England, Belgium and Switzerland.
Incandescent lamps are imported in every quantity, from lots of 50 or 100 to 1,000 or
more. "I
have not been able," says Mr. S. Listoe. the United
States, consul-general at Rotterdam, "to ascertain
the total imports, no statistics existing on the subject.
Foreign manufacturers who send incandescent electric lamps to the Netherlands are the Allgemeine Elektricitjits Gesellschaft, Berlin; Siemens
& Halske. Berlin Edison & Swan United Electric
Light Company, Limited, London
La Societe .Anonyme Beige, Brussels; Improved Electric Glowlamp Company, Limited, London: Gebriider Pintch,
Berlin, and the Zurich Incandescent Lamp Company,
Zurich. Switzerland.
"The market price per lamp for igo2 is quoted
at 50 pfennigs (about 12 cents) by the -Mlgemeine
Elelrtricitats
Gesellschaft.
Various discounts are
granted, according to the size of the order given.

Canadian side

the

visit

Lamp Trade

Netherlands.

to view
and industrial features of that locality.
Thursday morning the final session of the con-

members

:

;

when Dr. Joseph

room

the music

;

;

fession.
It

:

;

of their pro-

possibilities

;

past-president of the Institute of Chemistry, of the

;

;

was

held in Philadelphia in April last, but despite this
tender age, the society already has a fine membership.

C. A. Lee, Rochester, N. Y. ; Dr. Sarah R. A
Dolly, Rochester, N. X.
C. W. Roepper, Philadelphia,
Pa.
C. E. Acker, Niagara Falls
Woolsey McA. Johnson, New Brighton, N. Y.
W. F. Doerfiinger, Niagara
Falls; Henry 6. Morris. Philadelphia, Pa.; Hughes Bodman, Philadelphia, Pa. E. W. Smith, Philadelphia, Pa.
.7.
C. Roberts. Niagara Falls
N. S. Keith, New York
F. J. Maynard. Brooklyn L. H. Flanders, Pittsburg, Pa.
;
L. A. Parsons, Baltimore, Md.
C. P. Lorenz, Iowa Citv
Erik W. Tillsberg, Worcester, Mass. George N. Jettersdn,
^^ orccster, Mass.
E. B. Taylor, Penn Yan, N. y.
Miss
Edith Taylor, Penn Yan, N. Y. Mrs, E. E. Tavlor, Penn
Yan, N. Y. : C. E. Taylor, Penn Yan. N. Y. : A. Von Isakovice. New York
Dr. Gustav Drobegg. New York
George
Fletcher, Brooklyn : B. A. Witherspoon, Niagara Falls
^1 lam W. Whitten, Niagara Falls: T. B. Stecre, Niagara
Palls: Max Mauran, Niagara Falls: Bichord F. Morgan,
Buffalo.
;

Niagara Falls, September 15. The second general meeting of the American Electrochemical Society assembled here this morning for a four-day

Dows, Iowa, August

;

30,
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;
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[Owing

to the insufficient data given, the question
regard to the construction of an induction coil
cannot be definitely answered. The primary coil,
however, might be made by winding two ounces of
No. 18 cotton-covered wire in two layers over a core
four inches long. The core could consist of a bundle of iron wires, about No. i8. as thick as a leadpencil.
If the primary current has a potential of one
volt, to obtain 10 volts on the secondary would
require 10 times the number of turns as are in
the primary winding.
No. 38 wire may be used for
the secondary coil.
Constructive details for making
the induction coil may be found in several books
in

which

treat
of
practical
electrical
construction,
impossible to answer the
second question
as it stands, the data being insufficient.
In general,
an electromagnet of 80 ohms resistance might be
constructed with about 100 feet of No. 39 insulated
wire.
Ed.]
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STREET-RAILWAY CONVENTIONS.
Pennsylvania Street Railway Association.

September

parks, franchises, pavements, franchise-tax law, New
York city rapid-transit subway, etc.
Among the papers presented were the following:
"Accidents on Electric Railroads," by C. R. Barnes
"The Handling of Accident Claims," by William A.
Dibbs "Power-.house Accounting," by R. E. Danforth
"Removal of Snow and Ice in Borough of
Manhattan," by W. Boardman Reed; "Discipline,"
by C. B. Fairchild. There were also general discussions on "Accidents" and "The Economical Use
of Power by Motormen."
The entertainment features of the convention included the annual dinner at the Fort William Henry
Hotel on Tuesday evening, and a steamboat ride down
Lake George through the Narrows. The ladies were
given a carriage ride to Warrensburg and an excursion on the mountain cable railway to the summit
of Prospect Mountain.
Other enjoyable pastimes
were provided and the convention as a whole passed
off successfully and profitably to those in attendance.
;

;

The tenth annual convention of the Pennsylvania
Street Railway Association was held in the drawing
room of the Country Club, near Yorkj Pa., on September loth. Captain W. H. Lanius, the president
of the York County Traction Company, who had associated with him an able corps of assistants, successfully planned and carried out all entertainment
features, which pleasingly supplemented the other
details of what is considered the most successful
convention in the annals of the association.
Captain Lanius, who is treasurer of the association,
called the convention to order, and after a few
appropriate remarks announced that John A. Rigg,
president of the association, was unable to be present and that Vice-president Henry C. Moore of the

United Traction Company of Trenton^ N. J., would
preside over the convention. Mr. Moore introduced
to the association M. B. Gibson, mayor of York, who
delivered an address of welcome, which was not a
mere formality, but in which there was a ring of
true and sincere hospitality.
In the course of his address Mayor Gibson traced
the remarkable growth of York, and in more than
one instance pointed out how the street-railway lines
Vice-president
in the city had been potent factors.
Moore made a neat and appreciable response to
Mayor Gibson's discourse.
The following-named active members were present
Henry C. Moore, president of the Trenton Street

Railway Company; B. F. Myers and F. B. Musser
of the Harrisburg Company; John Roth and C. H.
Smith of the Lebanon Valley Company O. M. Hoffman, J. H. Cra'mer and Charles W. Wilmer of the
Conestoga Traction Company of Lancaster; George

Special Train to Detroit Convention.
The Wabash railroad will run a special train of
parlor cars and a dining car from Chicago to Detroit for the convention of the American Street
Railway Association in the latter city on Octobei
8th, gth and loth.
The train will leave the Dearborn station in Chicago

Company

of the Schuylkill Valley Traction
S.

Rigg, S.

S.

Hoff and Charles Banghart

of the United Traction Company of Reading; John
Clifford of the Wilkesbarre and Wyoming Traction
Valley Company C. F. Herr and F. W. Rhen of the
Williamsport Passenger Street Railway Company,
and Frank Givens of Columbia. The associate members in attendance were: W. H. Hueblings of the
Moore of
J. G. Brill Company, Philadelphia; R. E.

i

p.

m. on October 7th,

A

Manhattan Third-r^il Insulator.

;

Hanger
Samuel

at

arriving in Detroit at 7 p. m.
table d'hote dinner
will be served after s p. m.
The special train will
be personally conducted by N. C. Keeran. who had
charge of the street-railway special trains to the
Montreal, St. Louis, Niagara Falls, Boston and
New York meetings. Mr. Keeran is the Chicago
city ticket agent of the Wabash and is very popular
with street-railway men, to whom he is well known.

The Manhattan

third-rail

used by

insulator

the

Manhattan Railway Company on its third-rail elevated-railway system in New York city, the order
for which was for 160,000, is of exceptional interest.

An

important feature of this insulator

Dr. Charles F.

McKenna

of

strength.
recently made

is its

New York

;

Company, Philadelphia; Foster
Ivans and Charles Gushing of the J. A. Roebling's
F. A. Tax of tlie
Trenton,
N. J.
Sons Company,
Lobdell Car Wheel Company; C. A. Bragg and D. T.

the General Electric

;

Cooper of the Westitigliouse Electric and Manufacturing Company of Philadelphia; W. K. Beard of
the Street Railway Journal, New York city; B. F.
Swartz of the Lehigh Car Wheel and Axle Company.
Interesting papers were read by Charles S. Banghart and S. F. Hoft' of the LInited Traction Company of Reading. Mr. Banghart's subject was "The
Most Economical Management of the Repair Shop."
while Mr. Hoff had for his theme "The Construction of a Power House for Suburban and Interurban Service." The report of Treasurer Lanius
showed an existing balance of $1,873.93.
These officers were elected after the presentation
Presiof the report of the nominating committee
dent, E. H. Davis, general manager of the Williamsvicefirst
port Traction Company, Williamsport
president, Edward C. Bailey, Harrisburg Traction
vice-president,

W. W.

of the Conestoga Traction Company, Lansecretary, Charles H. Smith of the Lebanon
Valley Street Railway Company, Lebanon treasurer.
W. H. Lanius, president of the York County Traction
Company, York; executive committee, B. F. Myers
of Harrisburg, John A. Rigg of Reading, W, H.
Lanius of York. E. H. Davis of Williamsport, and
The selection of the place
C. H. Smith of Lebanon.
and date of the next meeting was left to the decision
;

;

of the executive committee.
The entertainment features of the convention included an interesting ride over the traction lines
of York, a smoker at the Country Club, a reception
at the Lafayette Club, and a trip to the Gettysburg
battlefield.
At the reception by the Lafavette Club
Hon. W. F. Bay Stewart delivered an interesting
address on the York Haven Water and Power Company. His discourse treated principally on the interesting plant that is now being constructed on the

Susquehanna River

New York

at

York Haven.

Street Railway Association.

The Street Railway Association of the
New York held its twentieth annual meeting

State of
at CaldCaldwell. N. Y., on September gth, loth and nth.
on
Lake
George
and
one
of the
well is situated
is
reception
most picturesque places in the state.
and hop for the visiting delegates was given Monday
evening at the Fort William Henry Hotel, which
was also the headquarters and place of meeting of
the convention. The business sessions opened on
Tuesday morning, the gth, and were presided over
by President G. Tracy Rogers of Binghamton, N. Y.
In his annual presidential address Mr. Rogers discussed "The Street-railway Situation in New York."
He spoke of the relation between the street railway
and the people, and discussed many of the phases of
street-railway development in New York state, such
as legiil matters, standardization of equipment, benefit
associations, .steam-railroad competition, amusement

A

Heating

A

dispute between the Evanston Yaryan Company,
the City Council of Evanston, 111., and the customers
of the company has attracted some attention recently.
The Evanston Yaryan Company has been furnishing
an electric-lighting service and also supplying hotwater heating to its customers for about two years.
Owing to alleged bad management of the company's
affairs a receiver was appointed a month ago.
An
amended ordinance asking for more favorable
concessions
was brought up before the City
Council on September gth, but failed' of passage.
he citizens then took the matter in hand and at a
public meeting appointed a committee to arbitrate
the differences between the Yaryan company and
the council.
There were originally the following four provisions
in the amended ordinance to which the council would
not agree: i. That the franchise be extended from
25 to 50 years. 2. The right to discontinue either
its heating or its lighting service at any time and
at its own option.
3. The right to charge by the
square foot of radiation instead of by the cubic
contents of the house, as at present. 4. That the
company should not be compelled to extend its
service before January i, 1905.
The committee has
succeeded in getting the company to accept a 30-year
franchise and not to abandon its lighting service during the life of its franchise. This practically clears
up two of the disputed clauses and it rests with the
council to agree to the other two, and thus allow
the company to continue in operation, or by not
accepting them to close down the plant, thus depriving the 225 patrons of heat from the central
station during the coming winter.
The third clause asked gives the company the
privilege of charging 20 cents a square foot of radiation a year for heating instead of one-third of a
cent a cubic foot of contents of the house, as at
present.
Theodore K. Jackson, receiver for the company, says that the increase in cost to the customers
would average about 25 per cent.
In case the council does as requested and passes
an ordinance acceptable to the Yaryan company, it is
reported that the plant will pass into the hands of
Samuel Insull, the owner of the Evanston Electric
Illuminating Company, and the heat will at once be
turned into the mains. Several private residences and
apartment houses built in Evanston since the introduction of the Yaryan system were erected without chimneys or any other means whatever for installing stoves or furnaces, and the suspension of
the system at this time would cause a great discomI

Searchlights
Recent

tests

port seem to

In

Mimic Ws.rfare.

during the war maneuvers near

show

New-

that the electric searchlights of

the fortifications were not as effective as had been
supposed. It was thought that, with the aid of the

M.\NHATTAN THIRD-RAIL INSULATOR.

;

Griest
caster

1902

fort.

:

Company, Harrisburg; second

Dispute Over Central-station
in Evanston.

20,

test of one of the insulators, fitted on the
iron stool which is provided for it.
The whole was
subjected to crushing stress, and the insulator supported a load of 19,500 poundS; or c.% tons, before breaking. Hugh Hazelton, engineer of the
Manhattan Railway Company, is said to be well
pleased with the success of the insulator. The
Westinghouse people have adopted this design for
the Mersey railroad of England, and Blackwell
& Co. of Paris, electrical engineers and contractors, have secured the agency for the insulator
in that city.
The Standard Vitrified Conduit Company, 39-41 Cortlandt Street, New York, is the
manufacturer of this insulator. The accompanying
The insuillustration shows the device set up.
lators can be had separately or complete with stools,
as desired.

a

crushing

Another Great Power Project

in Cali-

powerful searchlights employed by the forts, it
would be impossible for a naval enemy to get within
range without immediately being discovered. This
was shown to be too strong a reliance on the
projectors, as a vessel could not be detected at a
distance of over two miles, which is a short distance when a fast moving ship is covering it. The
difficulty with the lights seemed to be that they
were not well placed, and, in some instances, not
well operated.
it
had been contended that the glare of
from a fort would so blind the gunners on
the attacking ship that they could not see to aim
their guns.
But the fact was, that while the lii'ht

Again,

light

did hurt the eyes at short distances, still the gunners found that it was more of an aid than a
as
to the
hindrance. Another point of interest
handling of the searchlight was brought out by the
officers of the Olympia, who say that the shafts of
light were not allowed to remain in any position
The water was swept
for more than an instant.
continually and the boats passed over repeatedly beThis was particularly
fore finally being discovered.
noticed on the night when the Olympia dashed by
Forts Adams and Wetherell.

fornia.
Only two or three months ago the possibility of
the building of an enormous power plant on one
of the branches of the Feather River in California
was mentioned in the Western Electrician and other
papers. That plant was to have a possible capacity
another gigantic power
of 300,000 horsepower.
scheme comes to light. H. H. Noble, president of
the Northern California Power Company, is credited with being the authority for the information
concerning this later scheme. The plant is to be
located in Shasta County on the Pitt River and, it
will
it
is said, with a glib ease that is startling,
develop in the neighborhood of 500,000 horsepower.
Two hundred and fifty thousand inches of water
has already been appropriated from the Pitt by the
flow of 4,000
company undertaking the enterprise.
cubic feet of water a second is to be conveyed 28
miles, thereby giving to the plant the power of a
fall
of 1,300 feet. The principal object of this
mammoth power development is asserted to be to
transmit power to San Francisco, a distance of 260
miles from the site chosen for the plant.

Now

A

Matters Telegraphic.
In relation to a possible combination of the Postal
Telegraph-cable Company and the Western Union

Telegraph Company, Clarence H. Mackay. lately arrived from England, is reported to have made the
following statement: "There is absolutely no truth
in the rumors and published statements to the effect that negotiations are going on between the
Western
and the
Company
Postal Telegraph
Union Telegraph Coinpany with a view to a conNo consolidation or sale what.solidation or sale.
soever ds contemplated."
report of the Western Union Telegraph Company for the quarter ending September 30th (partly
estimated) shows a net revenue of $2,100,000, as
compared with $i,g4g.7i6 for the corresponding period last year, thus showing an increase of $150,284.
The fiscal year ended June 30th shows a net revenue of $7,202,328, as compared with $6,685,248 the
previous year, the increase here being $607,080. The
regular dividend payments remained the same in
bnlh years, nmnunting to $1,217,110.

A

September

20,
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SPACE TELEGRAPHY.
Disappointing Results

in

Naval Tests.

Rcar-Admiral Royal T. Bradford, chief of the
Bureau of Equipment of the United States Navj',
under whose supervision tests in space telegraphy
have been going on between the Washington Navy
Yard and the Naval Academy at Annapolis for some
time, says that

"No

reliable

system of wireless teleg-

yet been developed." The results obtained from the tests made with the different systems are not made public, but it seems to be evi-

has

raphy

no system proved sufficiently reliable to
adoption by the Navy Department. The
recent army and navy maneuvers demonstrated the
need of a "wireless" system, and investigation will
not cease until that need is suppacd.
The training-ship Prairie has been ordered to report to the board conducting the tests, the intention
being to send the vessel out into Chesapeake Bay
and exchange messages between it and the station
The plan foUovved will be
at the Naval Academy.
similar to that which would be required in tirne
of war between a defending squadron and shore
dent

that

warrant

its

Upon the conclusion of these exfortifications.
periments, one of the ships of the North Atlantic
squadron will be equipped with the system which
has given the best results, and, with the Prairie,
Communications will be carried
will be sent to sea.
on between the two ships as between a flagship and
the ships of a fleet, and the defects and advantages
of the system noted. None of the systems tested
so far has given satisfactory results over a distance
of 50 miles, and the question of interference remains
Rear-Admiral Bradford had hoped
to be solved.
to obtain a satisfactory system and equip the ships
which will participate in the impending winter
maneuvers with it. Tliis, however, will be impos.

sible,

judging from the results obtained

in the recent

tests.

Operations by Signal Corps During Recent War Maneuvers.
of space telegraphy was clearly demonstrated in one instance during the recent army and
navv maneuvers. The United States Signal Corps
irst'alled two sets of De Forest-Smythe apparatus,
one at Fort Mansfield and the other on board the

The

utility

scout-boat Unique. These two sets were in working
order a week before the maneuvers began, and continued to give service up to Saturday noon, September eth," the end of the maneuvers. During this
time the distances varied from five to 50 miles, but
throughout and under all conditions of weather the
-vstem is said to have been in complete operation.

During the week of the maneuvers 72 official messages were transmitted from boat to shore, beginning at midnight, Sunday, August 31st. From that
lime on the Unique kept in constant touch with
the movements of the enemy's fleet, and the operators at Fort ilansfield svere continually in touch
with them. These scout messages were transmitted
by telephone to Colonel Davis at the headquarters
of the firing district at Fort Wright, to General
Greelev, chief signal officer. United States Army, and
to General MacArthur at New London, and the
operation of the land batteries at the different forts
was largely governed by these messages.
About 95 per cent, of the messages transmitted
were perfectly received at the receiving station.
The longest distance transmitted was on Thursday,
September 4th, w^hen one of the operators in charge
"

of the Fessenden apparatus on board a tugboat in
Xarragansett Bay sent the following rnessage at
"Now is the time
the rate of 40 words per minute
for all good men to £ome to the support of their
Though unexpected, this was received by
partv."
the De Forest operator at Fort Mansfield, and later
verified bv comparison with the Fessendeji operThe distance was between 50 and 60 miles,
ators.
and inasmuch as the tugboat's mast was but 40
feet in height the performance was considered a
remarkable one, both for distance and speed, and
demonstrates the extreme sensitiveness and highspeed qualities of the De Forest responder.
The apparatus at Fort Mansfield and on board the
The sending apscoiit-boat Unique was identical.
paratus included a small kerosene engine belted to
an alternating-current generator, transformer, condenser and key. The antenna on board the boat
consisted of three parallel stranded wires 65 feet
:

That at Fort Mansfield was similar, and
was hung from an 80-foot mast. The average speed
of word transmission during the maneuvers was
20 words per minute, and no code or abbreviations
whatever were used.

sions the boat was constructively captured, sunk
or completely destroyed by broadsides from the battleships.
The navy soon learned that this innocentlooking tugboat had on board her apparatus of a
nature most damaging to their plans, and were on
the lookout for her continually. On Wednesday
night, during a dense fog, the battleship Brooklyn
suddenly loomed up not 100 yards away from the
tug.
The Unique instantly showed her heels and
began to send forth messages announcing the discovery of the fleet and the pursuit. The Brooklyn
turned and gave her her full broadside at pointblank range, nearly knocking the Unique out of
the water with the concussion.
Not content with
this, the big battleship gave chase and turning, delivered her starboard broadside into the scout-boat.
The captain, however, did not regard the wireless
outfit
constructively
injured
as
and continued
throughout the night to inform the army officers
of the movements of the fleet.
On another night a severe storm was encountered
and the boat came near foundering. The topmast,
holding the aerial wires, was swept overboard, and
the engine and dynamo on deck drenched with seawater. This put the wireless outfit hors de combat
for several hours.
The United States Signal Corps men on shore
and on board deserve the utmost praise for the zeal
they displayed in making the wireless performance
a success, staying at their posts continually day
and night throughout the week.
So well pleased with the service are the Signal
Corps officers that the station at Fort Mansfield is
to be pennanently established there, and the set
from the scout-boat will be stationed at some army
post in the vicinity, probably at Fort Wetherill.
This will mean a range of some 50 miles, mostly
over land, and will be the first of a number of wireless installations at the various artillery districts of
the United States Army.

In

General Greeley is said to have expressed hmiself
more than satisfied with the service rendered.
The officer in charge of the Marconi station at Fort
Wetherill stated that he found it impossible to
make that receiver work faster than four or five
words per minute, while the Fessenden station at
Montauk Point. I>eing unfavorably situated, was unable to do any long-distance work.
The operator's on board the scout-l»at Unique had
a most exciting week of it On three separate occa.

Foreign Navies.

In a resume of what has been accomplished by
foreign navies during the year covered by the report. Captain Charles D. Sigsbee, chief of the Naval
Intelligence Bureau, gives some interesting electrical news.
The document is headed "Notes on
Naval Progress," and was given to the public on
September 13th. In relation to space telegraphing
Captain Sigsbee says
"The material progress in
wireless telegraphy may be said to have been chiefly
in the matter of length of transmission, in which
wonderful progress has been made." It is pointed
out, however, that much less progress has been made in
the securing of immunity of messages from interception
a condition of much more importance in naval
maneuvers than distance of transmission. Summing
up the present status of space telegraphy, it is said
that it is still imperfect, offers rnany obstacles to
success, is complex, costly, and delicate, and continues to be uncertain in transmission. Yet in spite
of the disadvantages it is stated that space telegraphy otfers so- much in its present maritime field
that it is being vigorously taken up everywhere. At
the date of issue, there were more than 220 menof-war and merchant vessels with wireless installa:

—

as

tions,

well

as

numerous coast

stations.

and Spain.

From

the Cornwall station in England to
lies between Genoa and Naples, in
distance is about 1,100 miles. Previous
to this, though signals had been flasjied a long
distance overland, complete messages had not been
transmitted more than 40 miles.

which

Spezia,

the

Italy,

Telephonic Experiments.
reported from Boston, Mass., that Greenleaf
W. Pickard of that city has succeeded in telephoning by Hertzian waves, the human voice being accurately and distinctly reproduced. Recently he constructed an instrument at Cape May by which sounds
were said to have been transmitted by Hertzian waves
over a distance of 40 miles, but the latest test is the
first instance in which articulation has been reproIt

is

duced.^

Officials of the Bell

Telephone Company, who

were invited to witness the
that

it

was

test, signed a certificate
according to the account.

successful,

The instruments were
house, and

it

in two rooms of Mr. Pickard's
remains to be seen whether they will

work over greater

distances.
The inventor does not
yet claim that the device will be a commercial success, but hopes to make it such in the near future.

Big Electric-railway Consolidation Proposed in Michigan.
Report has

it

now under way

that a big electric-railway

deal

is

Michigan, by which all of the
electric lines in the Lower Peninsula of the state,
with the exception of the Detroit United railway and
the Black & Mulkey line from Toledo to Detroit,
will be combined under one management.
This consolidation, if the plan is carried out, will be effected
by a new company with a capital stock, it is said,
of from $30,000,000 to $40,000,000. Among those
said to be primarily interested in the consolidation
in

G. Conant and W. W. Churchill of New
representing
the Westinghouse
interests.
George C. Smith, vice-president of the Fidelity Title
and Trust Company of Pittsburg, and J. D. Hawks,
president, and Wallace Franklin, secretary, of the
Grand Rapids, Grand Haven and Muskegon Elec-

are

Harry

York,

tric

Railway Company.

is stated that the new company will take over
Grand Rapids city lines, the Grand Rapids. Grand
Haven and Muskegon, possibly the Holland and Lake
Michi.gan line, the line from Battle Creek to Kala-

It

the

mazoo,

the
Lansing street-railway system, the
Lansing-St. Johns line, the connection between Jackson and Lansing, upon which the Detroit, Ypsilanti,
Ann Arbor and Jackson company is aoout ready to
start construction, the interurban road between Sag-

inaw and Bay City, and the city lines of Saginaw
and Bay City, and the Detroit, Ypsilanti, Ann
Arbor and Jackson. The plan also contemplates the
building of a line to connect both Lansing and Grand
Rapids with the Saginaw and Bay City systems. The
recent jump in Detroit United Railway stock is taken
to indicate that this line also

m

may

possibly be included

the combine.

Indiana Electrical Association.
As

Western Electrician is going
Indiana Electrical Association is holding its first regular meeting at the Denison House
in Indianapolis.
There is a good attendance of
members and supply men and the convention promF. C. McReynolds of
ises to be a successful one.
this issue of the

to press the

At the German

War Maneuvers.

During the recent German war maneuvers interesting experiments were made with what appears
be a new system of space telegraphy. The information obtained is of a very general nature,
visitors not being allowed to approach near enough
to any of the apparatus to learn anything concerning
The system used was not the Marconi.
its details.
The exterior of the apparatus, according to a newspaper account, is an iron box, about three feet each
way, mounted on a wagon, resembling a gun- carThe mesriage, which was drawn by four horses.
sages sent were caught, apparently, on a wire attached to a small balloon several hundred feet above
to

These stations were moved
about the field, the horses sometimes going

the

transmission of signals and messages over the sea,
and signals partially over the sea and partially over
land.^

Special

progress was made during the year in Great Britain,
Germany, France, Russia, Austria, Denmark, Japan

carriage.

freely
at

full

but being stopped for telegraphing. The operator used a key, producing a shrill, metallic sound,
audible for a hundred'yards. The cavalry corps, in
making a detour, kept in touch with headquarters
through the wireless telegrapli, enabling the corps
to hasten or retard its movement throughout a 32mile ride, as in the judgment of the headquarters
staff changes in the situation were required.
trot,

Marconi Confident.

in lcng:th.

as

'95

itself.

in

the

of

the

association,

called

the

opening session to order and delivered his annual
address. The papers to be read and discussed at the
meeting are as follows
"What We Hope to Accomplish bjr This Association," by A. M. Barron
of Franklinj "Kinds of Indiana Coal Used and Results Obtained," by J. P. Clark of Terre Haute;
"Rates by Meter and Otherwise," by C. F. Hewitt
"By-products." 1>y J. H. Harding of
of Elkhart
Laporte; "Best Method of Dealing with Gas as a
Competitor," by H. C. Kimbrough of Muncie "Small
Motors," by S. F. Dibble of Chicago; "Meter Prejudice and Its Cure," by S. E. Gard of Richmond
"The Desirability of Enclosed-arc Circuits of a Tubtransformer Variet}' from a Central-station Standpoint," by A. M. Barron of Franklin.
;

;

;

Electric

A

dispatch (ordinary cable, not wireless) was received on September nth by the Marconi Wireless Telegraph Coinpany of America in
New York: "Have received following from Mar'Perfect message received inside Gibraltar
coni:
harbor and throughout entire course of Mediterranean tour direct from Poldhu, across France, Spain
and .Alps. All telegrams for king and minister received correctly on tape off Spezia.' " This message
came from the London t England) office of the Marand explains
coni Wireless Telegraph Company,

The following

Heretofore the inventor's success has been

Kokomo, president

Intramural Railway for
Louis World's Fair.

St.

Louis, Mo., dated SeptemCharles V. Weston of Chicago has been commissioned by Director of Works
Isaac S. Taylor to design the eight tniles of electric
intramural railway which will be constructed on the
World's Fair site at a cost of $750,000. Mr. Weston is the junior memlser of the firm of Weston
Brothers, consulting and contracting engineers. He
was formerly chief engineer of the Northwestern
Elevated Railroad Company of Chicago, and had
charge of the design and erection of the elevated

ber

despatch from

15th,

structure.

states

St.

that
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DEVELOPMENT OF THE TELEPHONE
Independent Telephone Men

Con-

in

ference.

A

well-attended conference of representatives of

the national, interstate and state Independent telephone associations of the country was held at the
Auditorium Annex in Chicago on September 9th

by the adand loth. The assemblage was
visory board of the Independent Telephone AssociaThe meeting was purely
tion of the United States.
one for conference, to confer on matters of importance to the Independent telephone industry at the
present stage of development, and, although the results appear to have been satisfactory, it was announced at the conclusion of the meeting that no
which, indeed, must
official action had been taken
necessarily be the case, as no organized body was
called

—

in

session.

The following-named

of

representatives

ferent associations were
Independent Telephone
Judge
States of America
York city, president Hugh

Association
.Tames M.

—
;

the

dif-

attendance

in

the

of

United
of

New

Dougherty of Bluffton.

Tnd.,

Thomas

B. Ware of Detroit, Mich.,
secretary and treasurer; H. D. Critchficld of Mount Vernon, Ohio, S. E. Wayland of Scrnnton. Pa., S. P. Sheerin
of Indianapolis, Ind.. and B. E. Webster of Minneapolis,
Minn members of advisory board Dr. Henry S. Herr of
Ottumwa. Iowa. R. P. Johnson of Saginaw, Mich,, h. A.
Goudy of Portland, Maine. Vinton A, Sears of Boston,
Mass., Thomas E. Parmelee of Plattsmonth, Neb.. C. H.
Judson, Minneapolis. Minn., and Mrs. Annie M. Brett of
El Paso, Texas, members of the executive committee from
their respective states.
first

vice-pi-esident

.Toseph

;

:

,

—

H, C,
Interstate Independent Telephone Association
Raney of Fairfield. Iowa, president Dr. 1. A. Lumpkin
of Mattoon, HI., vice-president B. M. Coleman of LouisII. K. Cole of Ovvensboro, Ky., J. B.
ville, Ky., secretary
Ware of Detroit, Mich.. Charles E. Hull of Salem, 111.,
and George M. Bandy of Perry, Iowa, members of execu:

:

;

tive corarhittee.

—

Indiana Mutual Telephone Association George W.
Beers of Fort Wayne and Hugh Dougherty of Bluftton,
members of executive committee S. P. Sheerin of Indianapolis, member of legislative committee.
Southern Indiana Telephone Association G. A. Klenle
of Huntingburg, president.
Iowa Telephone Association IT. S. Alderman of Ne;

—

—Herr

of Ottumwa, viceDr. Henry S.
vada, president
president H. C. Raney of Fairfield and J. S. Bellamy of
Knoxville. members of executive committee.
Kentucky Telephone Association H. K. Cole of Owens;

;

—

boro, vice-president.

—
—
Johnson
Saginaw,
Detroit, president
Ware
treasurer.
H.
Sllnnesota Independent Telephone Association —
executive committee.
Judson of Minneapolis, member
Ohio Independent Telephone Association — Judge .Tames
president
CritchM. Thomas
New- York
H.
Maine

L.

A.

Association

-T.

B.

Telephone Association of
of Portland, second vice-president.

Independent

Goudy

Michigan

Telephone

Independent

of

:

R.

of

F.

C.

of

of

field of

city,
D.
Ohio, secretary-treasurer.
:

Mount Vernon,

and Indian Territory Independent
Telephone Association J. B. Earle of Waco, Texas, secTexas,

Olilahoma

—

retary-treasurer.

Other prominent exchange operators and men interested in Independent telephony in attendance were
the following-named gentlemen
Judge Peyton E. Edwards of Bl Paso, Texas, Z. C.
Camptiell of San Antonio, Texas Thomas Bromley. Jr.,
;

Fred Deland of Pittsburg. Pa. ; .Tudge
of Alma, Mich.
W. J. Vesey of Fort
R. S. Taylor of Fort Wayne, Ind.
Wayne, Ind. Mr. Price of Saginaw, Mich.
:

:

;

The following-named representatives of the Independent telephone manufacturing industry attended
the meeting:
F. P. Sanp. North Electric Company, Cleveland, Ohio
J. H.
Parish, Standard Telephone and Electric Company. Madison, AVis.
I. E. Gardner. Northern Construction Company, Bryan. Ohio
Henry Shafer, International
Telephone Manufacturing Company, Chicago George W.
Conover, Chicago J. G. Ihmsen. American Electric Telephone Comnany. Chicago
B. B. Overshiner, SwedishAmerican Telephone Comnany. Chicago
Alfred Stromberg, Charles A. Brown, J. J. Nate and A. J. Rousseau,
Stromiierg-Carlson Telephone Company, Chicago.
;

Company, SwedishAmerican Telephone Company and Electric Appliance Company.
Louis, Illinois Electric Specialty

The

A number of prominent farmers of Grant County
have organized a telephone company and will file
articles of incorporation in a few days.
The company will bid for patronage not only in the county
but will commence an active campaign for patrons
in Fairmont and other towns, in each of which it is
proposed to have an exchange. It will build toll
lines to Marion, over which free service will be extended to all patrons. A recent increase of 25 per
cent, in the rates by the local company
an Independent concern is given as the cause of the new
company's e.xistence. Charles I. Parker of Fairmont
will answer all communications in reference to the
company.
Mayor Covert and City Attorney Funkhouser of
Evansville have revived the municipal telephone
scheme and say that $100,000 of the $190,000 worth
of stock necessary has been sold. JPolicemen are
being asked to subscribe for stock and efforts are
being made to induce neighboring towns to take
stock.

The Elwood exchange of the Delaware and Madison County Telephone Company is about to be placed
in operation under the management of A. W. Mariner.
There are about 300 instruments connected
with the exchange to start with, and this number is
expected to be materially increased.
The strike of telephone linemen on the Cumberland lines near Petersburg has become serious. The
non-union men working on the lines have been forced
to quit work and leave town.
The Eel River Valley Telephone Company and the
Warsaw Telephone Company, which have reached
Wabash, over the Home Telephone Company's line
in Wabash, were cut off last week by the last-named
company. The Eel River company built a rival
plant at North Manchester, where the old exchange,

owned by

the

North Manchester Telephone Com-

pany, had a contract for the sole use of the Home
company's system for toll messages. The Eel River
company appealed to the courts, and the Home company for several Aveeks received but did not send
Eel River messages. The North Manchester company complained, and next the Home comnanv cut
off the Eel River and Warsaw companies, the latter
owned by the Straus brothers. Ligonier bankers.
As the Bell company will have no relations with the
Eel River company, that line can handle no Wabash
business, though it is doing the larger nart of the
service at North Manchester.
An application for a
writ of mandamus to compel the Home company to
take the Eel River business has been filed. The fight
is between Independent telephone companies, and is
the first of its kind in the state.
A deal has been made whereby the North Vernon
and Vernon Telephone Company and the Jennings

County Telephone Company became part of the Independent svstem. The stock of the two corporations passed to S. P. Sheerin and others for a consideration of $25,000.
A meeting of the directors
was called, and Mr. Sheerin was elected president
of both corporations. Extensive improvements will
be made by the new management. The acquisition is
considered

valuable

to

Independent

the

system.

:

The Iowa Telephone Company

change

;

Kansas Independent Telephone Association.

The convention

of the Kansas Independent TeleAssociation, held in Kansas City, Mo., on

phone
September nth and I2th, was attended by 150 delegates from various parts of the state of Kansas, as
well as by a few from Missouri and other states.
The meeting was held in Kansas City at the invitation of the Home Telephone Company of that
city.
This is a new Independent company, and the
association wished to give it the support of its presence in Kansas City. Mayor Reed delivered the address of welcome to the visitors, and in it denounced
the local Bell company.
He asked the co-operation
of all the Kansas Independent companies in promoting the interests of the new company. The association, by vote, heartily indorsed the new company.
The last day's sessions were devoted largely to a
revision of the association's constitution and bylaws. On adjournment the association voted to .hold
its regular annual meeting in Topeka, Kan., during
the month of January next. The headquarters for
the association while in Kansas City were at the
Coates House.
apparatus were

Among
the

the exhibitors of telephone

Sterling

Electric

Company,

Stromberg-Carlson Telephone Manufacturing Company, Kellogg .Switchboard and Supply Company,
Central Telephone and Electric Company of St.

The Dakota Central Telephone Company has expended $120,000 in extensions, improvements and
general equipment during the last year. One thousand miles of new lines has been constructed and
seven exchanges bought, including the exchange at
Aberdeen, S. D. A number of further improvements are in contemplation, including copper-metallic circuits on the more important lines.
The Minnesota Rural Telephone Company has
been refused admission to St. Cloud, Minn., by the
council of that

city.

The Zenith Telephone Company of Duluth, Minn.,
installed a modern new switchboard, and its
On March 7th last the
service is again satisfactory.

has

'

company's board was burned out, and an entirely
to be secured. An old board was
obtained in Mineapolis, to serve until the new one
could be secured. The substitute did not give very
good work, and complaints have been numerous.
The Citizens' Telephone Company of Park Rapids,
Minn., will begin work vigorously on the construcAll materials have been
tion of a local exchange.

new board had

ordered.

The Minnesota Valley Telephone and Telegraph
Company oi Mankato, Minn., has been incorporated
with $100,000 capital stock.
lire Consolidated Telephone and Telegraph Company of Minneapolis will establish a local exchange
for Grantsburg, Wis.
The question of ownership of poles has come up
The Northwestern Telephone Exchange
in St. Paul.
Company has an arrangement whereby it uses the
When these poles become
city fire-depaiinient poles.
unsafe they ar? replaced by thg t?lepliQn<; ijompany.

poles

its

plant at

a

A

Muscatine,. Iowa.
closed

ex-

its

Emerson, Iowa.

at

building

Wieland Bros, of Duluth, Minn., have bought the
sunken steamer Thomas Wilson and have a diver
working on it, preparatory to raising it. The diver
has a telephone and an electric light to enable him

work more

to

expeditiously.

R.

Ohio Telephone Notes.
stated that the

stockholders of the Federal
about 70 per cent,
of their original investment when its affairs are finally
settled.
There is now little doubt that the United
States Telephone properties will be sold to the Barber syndicate; that is, 60 per cent of the stock;
and there is a movement to form a company to handle
the Cuyahoga telephone plant.
At the present time
it is impossible to do any work on the extension of
I'ls plant, and the owners are anxious to sell it, that
it may be put in condition
to meet the demands
upon it. It is thought the Everett-Moore syndicate
will not have anything further to do with telephone
properties when these matters are closed, with the
possible exception of the Cuyahoga company.
It is reported that Toledo men disposed of a block
of Louisville Telephone Company stock, amounting
to $75,000, to Columbus and Cincinnati capitalists
a few days ago.
Bonds amounting to about $50,000
of the same company were also sold at a good price
It

is

Telephone Company

will receive

by Toledo holders.
The Minster Home Telephone Company has been
granted a 50-year franchise in Minster in competition
with the Bell Telephone Company and a Bellefon-

The

taine company.
10 business men
$10,000.

and

Interstate
At a meeting

local company is composed of
at present has a capital stock of
O. M. C.

Telephone Convention.

of the officers of the recently formed

1 ndependent
Telephone Association in
Chicago last week it was decided to hold the next
convention in Chicago on December loth, nth and
I2th.
The programme was partially outlined and
was left in the hands of Secretary E. M. Coleman

Interstate

Louisville

of

completion.

for

The exact

place

of

meeting in Chicago will be determined by a committee of which Dr. I. A. Lumpkin of Mattoon,
Charles E. Hull of Salem, III, are mem111., and
bers.
1 he Interstate association was organized in Chicago last April, it has a large membership, embracing the Independent telephone interests in the
states of Illinois, Indiana, Iowa, Kentucky, Michiand Wisconsin.
gan, Minnesota, Missouri, Ohio
H. C. Raney of Fairfield, Iowa, is the president.

TELEPHONE MEN.
Edward

manager of the Central Union

Joloff,

Telephone Company at Kokomo, Ind., and Miss
Effie Middleton were married on September nth.

Benjamin

Telephone News from the Northwest.

new

making extensive

The Cedar Valley Telephone Company is
line from Eagle Center to Tama, Iowa.

;

;

do the
is

new switchboard is to be installed.
The Iowa Telephone Company has

F.

:

To whom

arises,

belong?

—

—

1902

FIELD.

question

improvements to

Indiana Telephone Items.

20,

Plainheld

W.

(Ind.)

employes
on September
his

at

Anderson, superintendent of the
Telephone Company, entertained
dinner at the Commercial Hotel

13th.

department of the Kellogg
Switchboard and Supply Company of Chicago is
confined to his house with typhoid fever. His many
friends hope for a rapid recovery.
C. P. Piatt of the sales

MANUFACTURERS AND DEALERS.
The Automatic Electric Company of Chicago,
manufacturer of the Strowger automatic telephone
system, has issued a little pamphlet entitled "The
which some of the
Battle of the Telephones,"
phases of the Bell-independent telephone competiattractively
pamphlet
is
The
reviewed.
tion are

m

prepared, and, of course, has for its main object the
presentation of some of the advantages asserted for
the automatic telephone system.

The Kellogg Switchboard and Supply Company
of Chicago has just closed a contract with the Keystone Telephone Company of Philadelphia for two
more common-battery, multiple-relay switchboards
of 4,800 lines capacity each, for the Keystone company's fifth and sixth district exchanges, respectively.
Included in this contract is a chief operator's desk,
wire chief's desk and manager's desk, all of which
will be of mahogany to match the main switchboard,
together with all necessary power apparatus, relay
racks, distributing frames, lightning arresters and
This will make a total
sneak-current apparatus.
ultimate equipment of 34,080 switchboard lines, which
will
have furnished the Keythe Kellogg company
stone Telephone Company, for its extengiY? system
in Philadelphia,

September

WESTERN ELECTRICIAN

20, 1902

Checking Electrical Instruments.'

make

It is the purpose of this paper to indicate a simple
system for keeping the principal instruments of a
central station or of a testing room properly checked.

best

arrangement for checking

a voltmeter, as well as for the accurate measurement
of steady direct-current potentials in general, is the
potentiometer used with a standard cell. In cen-

A

Simple Potentiojieter.

A

diagram of the circuits of a simple potentiometer
intended to measure only one definite voltage is
given in Fig. I. The voltage to be measured is
brought to the binding-posts (A) and (B), which

—

by coils of high resistance 100,000
higher." From a suitable point (D) of the
coils a tap is brought out to the binding-post (Di).
(D) is so chosen'that the resistance (AD) bears
the same ratio to the resistance (.^B) as <Joes the
electromotive force of the standard cell to the elecconnected

ohms or

tromotive force to be measured.
The standard of cell (C) is connected to (A)
through the binding-post (E), and the key (K), and
is connected to (Di) through the galvanometer (G)
and the high resistance (R). The latter is intended
for the protection of the cell against anything approaching a short-circuit, and may be itself shortcircuited at (P) when the potentiometer has been
nearly balanced. If (A) is connected to. the positive
side of the circuit, the positive terminal of (C) is
connected to (E), and vice versa.
If connections are made as described, when the
proper electromotive force is applied to (AB) and

no

(K)

deflection.

To

is negligible in most technical work, makes it more
convenient to use than the Clark cell.
To secure the utmost reliaSility in the indications
of a standard cell, certain simple precautions need
to be taken.
The most important thing is to avoid
drawing any appreciable current from it. The potentiometer method, being a zero method, makes no
demands on the cell for current when once a balance
has been secured. Until such a balance has been
nearly secured, a high resistance should be included
in the cell circuit.
In order to secure the best results from the Clark cell, it should be protected from
all sudden changes in temperature.
For absolute certainty it is advisable to have three or more cells,
which are checked against each other. The electromotive force of such cells may be relied upon as
being within a few hundredths of one per cent, of
its nominal value.

depressed, the galvanometer shows
on depressing the key a deflection
(AB) must be
is noted, the electromotive force on
adjusted until the deflection is reduced to zero. If
the key

instrument.

sulphate as a depolarizer. The legal value for its
electromotive force is 1.434 volts at 15 degrees C.
Its electromotive force decreases 0.0012 A'olt for each
degree rise in temperature. This large temperature
coeflicient, amounting to nearly o.i per cent, per
degree, is not the only disadvantage under which
the Clark cell labors. It has been found also that
changes in the electromotive force of the cell do not
The
instantly follow changes in its temperature.
cadmium cell is exactly like the Clark cell, excepting
that cadmium amalgam and cadmium sulphate are
used instead of zinc amalgam and zinc sulphate.
This results in cells of smaller electromotive force
and of much smaller temperature coefficient than
the Clark cell. If we accept the value for the electromotive force of the Clark cell given above, the
electromotive force of the saturated-solution cadmium cell is 1.0194 volts at 20 degrees C. Its temperature coefficient is only 0.000038 volt per degree.
My experience leads me to believe that it is decidedly more difficult to construct a cadmium cell
which shall give the right electromotive force than
it is to construct an accurate Clark cell.
The smaller
temperature coefficient of the cadmium cell, which

points.

are

portable

There are but two classes of standard cells which
need be considered to-day, the Clark cell and the
cadmium or Weston cell. The Clark cell has electrodes of mercury and of zinc, or zinc amalgam in a
saturated solution of zinc sulphate, with mercurous

only a few voltages need to be cared
potentiometer suitable for reading only a
for.
few voltages can be made very simple in construcSuch a potentiometer may
tion and in operation.
be used in connection with a voltmeter to keep all
the pressure employed in the station checked up.
The scale of the voltmeter should be calibrated once
for all, so that the variation of its correction at all
required points is known, after which a determination of the absolute value of its correction at one
or two points suffices to give its correction at all
stations

tral

self-contained,

gether with three portable standard cells, are enclosed in the same box with the resistance coils
When this is done, outside posts should be provided
for connecting the cells either singly or in series,
and for using, if desired, an outside cell and galA'anometcr.
Standard Cells.

DiKECT-CUKRENT VOLTMETERS.
tlie

a

end a 'pivoted galvanometer of the moving-coil
type, of high resistance and strongly damped, to-

this

Bv Clayton H. Shakp.

Undoubtedly

it

197

is

If
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Direct-current Ammeters.

The

best w'ay to naeasure current strength accurately is (if we leave the silver voltmeter out of
account) by finding the potential difference between
the terminals of a conductor of known resistance,
through which the current flows. Suitable conductors for this purpose are made of manganin, an alloy
which has a very low temperature coefficient, of a
resistance as low as one ten-thousandth of an ohm,
and calculated to carry as much as 2,000 amperes
without undue heating. The measurement of the
potential difference must be made with a complete
I.

ranges for incandescent lamps. Now, if two
cells which agree with each other in the indication
of any one voltage are connected in series on the 58volt point, they should give the same indication as
does one cell alone on the n8-volt point. Thus, the
accuracy of the potentiometer can be partially
checked.
The Clark standard cell has a large temperature
coefficient, the variation of its electromotive force
amounting to nearly o.i per cent, per degree Centigrade.
It is consequently necessary in using a potentiometer with this cell either to apply a correction to its indications corresponding to the temperature of the cell, as can readily be done from a table
of corrections, or to construct the potentiometer so
that these variations can be compensated for.
A diagram of a three-point potentiometer with
'"'inpensation for temperature is shown in Fig. 2.
Here a series of taps is brought out from the resistance (AB) to contact studs over which a switch
contact (G) sweeps. Each of the studs is marked
with the temperature of the Clark cell to which it
corresponds, hence in making measurements it is
necessary only to set (G) on the proper stud to
get results which need no correction for cell tem-

Alternating-current Voltmeters.

may

be

further

extended to

Abstract of paper read before the Association of Erlison
Illnininatine Companies at Mount Wasbinglon Hotel, White
Mouotaips, N, H-i September 9 to 11, igoz.
[.

can best be checked by comparing them
with a standardized direct-current voltmeter through
the medium of an inductionless transfer instrument.
Probably the best transfer instrument is an electrostatic voltmeter, although a hot-wire voltmeter, the
series resistance of which has been wound to avoid
inductance and capacity, can be used with good
results.
The hot-wire voltmeter is a soecially sensitive one constructed by the Stanley Electric Manufacturing Company, one-tenth of a volt being easily
readable on its scale. This voltmeter is calibrated
by bringing it in multiple with a Weston laboratory
standard direct-current voltmeter, which has been
checked by a three-point potentiometer. The pressure is adjusted to the point at which a check is
desired, and the error of the hot-wire voltmeter is
determined. The alternating-current pressure is at
once thrown on to the hcrt-wire instrument, and the
check is obtained. For greater security the directcurrent readings may be remade after the alternatingcurrent measurements.
The other transfer instrument referred to is a
Kelvin multicellular electrostatic voltmeter of the
vertical-scale type, of 60 to 140-volt range, fitted
specially with a mirror attached to the moving part
so that deflections can be read with the aid of a
The
telescope and scale, or of a lamp and scale.
torsion head of the instrument is adjusted so that its
indications come on the scale at the voltage to be
measured, and deflections on direct current are obtained.
The leads to the electrostatic instrument
must be reversed in this test, and the mean of the
The alternatdirect and reversed deflections taken.

These

cipal

perature.
This potention.eter

A

modification of this method, which
is very suitable for checking ammeters, consists in
the substitution for magnanin low-resistance standards, high-resistance standards in the form of incandescent lamps. These lamns are standardized by
measuring very carefully their current consumption
at a given voltage or series of voltages.

potentiometer.

CHECKING ELECTRICAL INSTRUMENTS.
a voltmeter is connected in multiple with (AB) and
a reading of it is taken at the time the above adjustment is secured, the value of its correction is
obtained at once.
If it is desired to arrange the potentiometer to
read more than one voltage, more taps similar to
(DDi) are added. It is an advantageous arrangement to have the potentiometer read three or more
voltages, which are multiples of each other, such
as 58, 116 and 232. These voltages cover the prinFIG.

.

ing-current pressure is then applied and the deflection
is again noted.
To evaluate in volts the difference
between the alternating-current and direct-current
pressures, as measured in scale divisions, a near-by
direct-current voltage is measured, and the number
of scale divisions per volt is determined. By adjusting the torsion head of the instrument it may
be used for checking voltages in the so-volt range, or
in the 220-volt range.
With unsteady pressures a good comparison is
difficult to obtain, since the Kelvin instrument is
very sluggish in its movements, due to oil damping,
and to tlie very small moving force. For rough
checks, such as alone are necessary when the pressure
is unsteady, the telescope and scale may be dispensed
with and comparisons made by reading the pointer
of the instrument directly.

Alternating-current Ammeters.
For the calibration of alternating-current ammeters
not belonging to the types, such as the Kelvin bal-

FIG.

CHECKING ELECTRICAL INSTRUMENTS.

2.

Siemens electrodynamometer, hot-wire instruments, etc., which are themselves reliable directance, the

current

— alternating-current

transfer instruments, the

of ampere

lamps used with an alternatingcurrent voltmeter, calibrated at one point, serve admirably well.
series

Wattmeters.

Having voltmeters and ammeters

calibrated by the

methods indicated above, the calibration of directcurrent wattmeters and of alternating-current wattmeters on power-factor unity, can be made from
them. Incandescent lamps standardized for watts instead of for amperes,
bration, rendering the
unnecessary. A set of
pere standards and as

Armour

are useful in wattmeter caliuse of a calibrated ammeter
lamps can serve both as amwatt standards.

Institute

Evening Classes.

The Armour

Institute of Technology of Chicago
has decided to establish evening classes for the
benefit of boys and' men who are employed during
the day and cannot avail themselves of the opportunities afforded by the day classes.
Machinery
Hall, the new shop building which is about ready
for occupancy, is equipped with the most modern
appliances for shop instruction and will offer un-

students.
The
engineerin.g and are
selected with special reference to the needs of those
who are engaged in technical pursuits during the
day.
They include experimental electrical engineering, electrical laboratory work
and practical
physics.
Correspondence-school students will also
find the opportunities for laboratory,
shop
and
drafting-room work especially helpful.
There will
be three terms of 10 weeks each. The autumn
term will begin Monday, October 6th. Eacji course
will be given from 7 130 to 9 130 p. m. twice a week,
either on Mondays and Thursdays or Tuesdays and
Fridays.
The classes will be under the supervision
of Victor C. Alderson. dean of the institute, and
among the faculty will be Professors H. M. Raymond, J. E. Snow, W. P. Noble and D. F. Campbell, Professor Snow having charge of the dynamo-

usual
courses

to
are

facilities

offered

engineering

chiefly

laboratorv work.

Electric

Power
tain

Possibilities of

Streams

in

Moun-

France.

A

congress was recently held in Grenoble, France,
consider the electric power possibilities of the
mountain streams of France. One of the prominent
speakers at the congress had spent a year in the
Pyrenees, studying waterpower possibilities, and his
report painted the possible development in that region in glowing colors. Mr. Hanotaux, former minister of foreign affairs, who presided over the assembly, made a statement in his inaugural address
to the effect that only the development of the unbounded electric power of the country could save
France from coming under the heel of American
commercial domination. "In a few more years,"
said Mr. Hanotaux, "the inexhaustible coal fields
of America must be caHed into requisition to feed
the fires of the old world. If France acts in time
become unique and a new era of
its position will
riches will dawn for one of the most favored countries under the sun."
to

The

strike of the

motormen

of the

Hudson Val-

Railway Company has reached a critical point.
On September 13th an attempt was made to start
The strikers tampered
cars out of Saratoga, N. Y.
with the line and made it an impossibility to move
Sufficient protection cannot be obtained from
a car.
the sheriffs along the road, and it begins to look
as if the militia would be called out.
ley
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Survey of Electrical Patents Granted
by the United States.

A

By Story

B.

Part

II.

Ladd.

Electric Signaling.

We

In this class 1,622 patents have been issued.

Iiave in this class the railroad-car telegraph, in which
the
is employed a circuit on the car extending from
metallic roof of the car to the rails, with transmitting and receiving devices therein, and an electric
telegraph line in inductive proximity to the car.

patented by Smith, 247,127, September 13. 1881 an
improvement on the last, in which a closed electric
circuit is employed on the car, patented by Phelps,
307.984, November II, 1884: and as a still further
improvement, the idea of using induction impulses
from the train to the line wire so as not to interfere with the ordinary Morse signal sent between
stations, patented by Edison, 350,235, October 5,
;

1886.

prinhas
years the line of invention
tended toward improving prior structures.
There has, however, been marked advance in various

Of

late

cipally

illustrated

lines

in

a

number

an alarm

at

December

for
1899, for

25,

pilot of a ship to the engineer,
signal repeated back to the sender;

from the

the
to Hovey, 552,181,

such,

of patents,

example, as Thompson, 623,637, April
signaling orders from one station to

31,

another,

as

and having
the patent

1895, for

sounding

grade crossings or other desired places

and that to Thebaud, 619,632, February 14. 1899.
for recording the power generated by the flovy of
There has also been considerable activity
liquids.
providing electric-railway systems with apparatus

in

whereby when a car passes on a section it cuts out
or deadens the adjacent section and at the same time
displays a signal, so that the danger of collision is
reduced to a minimum. Of this the patents to
Tilghman, 573,496, December 22, 1896: Burger, 602.208, April 12, 1898: and Bancroft, 621,205, March
are examples.

1S99,

14,

Telegraphy.
In

this

There may

have been issued.
be mentioned among the important in-

class

4,337

A

by which it was made practicable to send
two messages over the same line in opposite directions, patented by Stearns, reissue, 5..344. April i,
1873; the quadruplex telegraph, in which two independently operated keys, one serving to control
the polarity and the other the tension of the line
current, have made it practicable to send two separate messages over the same line in tlie same direction, patented by Nicholson, 332,550, December 15,
the sunflower multiplex, in which there is a
1885
ficial line,

effects a similar pur-

branches from the main

patented by Watson,

line,

pose by impulses of the same strength but different
duration, thereby making his apparatus particularly
susceptible of multiplex use in a sunflower synchronizer system. Burry, 680,693, shows a wellworked-out
printing
receiver for reproducing a
printed page instead of the tape record of the well-

switch, patented by Roosevelt, 215,837, May 27, 1879;
and a telephone switch in which the movement of
the telephone receiver signals the central-ofiice operator, patented
by Scribner, 251,955, January 3,

known

1882.

stock ticker.

Other notable inventions within the epoch are the
autographic telegraph for transmitting chirographical
characters by means of electric currents in two lines
varied in force by the movement of the sending
tracer in two directions, patented by Cowper, 217,588,
July 15, 1879; the method of autographic telegraphy,
which consists in transmitting the movements of the
transmitting pen in pulsations varying in number
with the linear extent of the movement, patented
by Gray, 386,815, July 31, 1888; a fire telegraph embodying the iDroad idea of preventing one box when
pulled from interfering with another box already
pulled, patented by Gamewell, reissue, 8,891, September 9, 1879; the use of a metallic circuit either
as such or as grounded circuits by means of ground
taps, patented by Carter, 140,011, June 17, 1873:
and a fire-alarm telegraph repeater in which the
reception and repetition of one signal causes the
other circuits to be locked out to prevent interference, patented by
Gamewell, 165,923, July 27,
1875-

1 he new sub-class of telegraphy, wireless, con65 patents, represents the beginning and
growth of the art of wireless transmission by brokenoff radiant energy as distinguished from more or
less imperfect earth or water conduction and as distinguished from the inductive transformer action of a
local field of
force, or
the condenser action of
charged plates. The perfection which this art has
already reached in actual practice is foreshadowed
rather than indicated by the first Marconi patent,
taining

586,193, and the Lodge patent, 609,154, disclosing the
principle of s,electivity by tuning. Tesla, in
his

patents 645,576 and 649,621, has proposed a method
transmission by
of
wireless
actual
conduction
through the rarefied upper strata of the atmosphere.

Telephony.

patents

ventions of the last 30 years in this art the followduplex system with a condenser in the artiing
:

Gilmore patent, 695,203,

575.

SL-ptember 20, 1902

In this class 3,969 patents have been issued. In
which dates from 1876, is found the broad
art of causing electrical undulations similar in form
to the vibrations of air accompanying sound, patented by Bell, 174,465, March 7, 1876; the metallic
diaphragm in a magnetic telephone, patented by Bell,
the broad method of
186,787, January 30, 1877;
this art,

202,495, April 16, 1878; a telephone switch in which
the telephone receiver automatically actuates the

A

great number of automatic systems have been
devised, and at least three have been actually constructed, whereby the operation of a large exchange
is
absolutely automatic.
See Callender, 511,874;
Strowger, 589,798 and 591,201
Seligmann-Lui, 639,186, and Faller, 686,892.
Telephone registers for measured-service systems
have been produced in large numbers, as illustrated
Field, 558,168; Hayes,
by the following patents:
589,431; Dean, 609,331; Scribner, 617,839; McBerty,
Scribner,
and
641,400;
655,164.
;

An improvement in long-distance transmission by
wires of great practical and scientific interest is the
loaded line disclosed in the Pupin patents, 652,230
and 652,231. This invention discloses the use in a
long-distance line of inductance coils inserted in
series, a plurality to the half-wave length, the purpose being to decrease the attenuation and distortion
caused by the distributed capacity on the line by
suitably proportioning and disposing such inductance
sources. This invention has been applied to a line
between New York and Chicago, making possible
satisfactory telephonic communication between New
York and Denver.
Multiplex telegraphy based upon the principle of
receiving a single one of a plurality of
frequencies in a given branch circuit has been made
applicable to multiplex telephony by the simple expedient of making all the frequencies to be selectively
received higher than the highest overtones of articuselectively

late

speech.

017,

and

See Rutin and Leblanc, 522,564,

596,-

628,246.

[To be continued.]

Jackson Portable Electric Hammer.
portable electric hammer is being
placed on the market by the Western Electrical SupCompany of St. Louis after being subjected to

The Jackson

ply

The company states that this is the
hammer on the market and
reduce by one-half the cost of work now

thorough tests.
first and only
that

it

will

electric

performed by the well-known pneumatic hammers,
'ibis

hammer,

w.hich

is

illustrated

herewith,

is

:

series of contacts connected in independent groups,
mechanism at each station for successively completing the line circuit through said contacts, telegraphic instruments in the circuit of each group of

contacts, and means for automatically correcting the
speed of the circuit-breakers at the several stations,
by which it is proposed to send any number of
messages in the same direction over the same line at
the same time, patented by Delaney, 286.278, October 9, 1883.
In multiplex telegraphy an indefinite number of
messages have been sent over the same line in both
directions at the same time by the use of alternating
currents, the frequency for each transmitter and its
receiver being different from that used in any other.
It has been found that by the use of local inductively
or conductively connected branches of the main line,
each tuned by properly proportioned inductance and
capacity to the single frequency which it is intended to receive, each local will select its particular
frequency to the exclusion of all others. This system is described in the patents to Pupin, 640,515 and
640.516.

A

printing system
ing the currents to
type wheel or type
tion by a series of
the magnets, whose

employs a selector for distributseveral setting magnets and a
bar set to its appropriate posiadjusting devices controlled by
limits of actions collectively are

commensurate with the entire range of type-wheel
movement, patented by Howe, 150,953, May 19, 1874;
the same idea with the adjusters made independent
of the press mechanism was patented by Fiske, 529.484, November 20, 1894: the same printing system,
broadly speaking,' combine'd into a complete system
with an automatic transmitter, was patented by

Buckingham, 487,982, December 13, 1892.
Synchronous multiplex printing telegraphy has
been improved in several directions. The printing
mechanism has been improved so that by the operaof a typewriter at the sending station exact
copies are reproduced in similar machines at any
desired number of receiving .stations, and the multiplexing principles have been so refined that any
desired number of these machines may be operated
in both directions over a single wire at the same time.
Professor Rowland perfected a .system the fundamental principle
of which involves dividing the
waves of an alternating current into groups of
II impulses and modifying the groups by suppressing one or more waves according to a system of
combinations, thereby transmitting 45 characters
which by means of an automatic selector print the
characters on a sheet of paper at the receiving station.
The illustrative patents are Rowland, 622,636,
tion

6^9,415,

6g9,753, 689,754,

691,66^, 699,574,

E^nd

699,-

in.icrophonically
speech, patented

transinilling

by Berliner,

November 17, 1891
the broad idea of using a
low-resistance
conductor in
a microphone, patented by
Edison, 474,231, May 3, 1892;
the use of finely divided carbon in a loose state in a
463,569,

microphone, patented by Hunnings,
August 30.
246,512,
1881 the use of a weight and
spring to hold the electrode
against the diaphragm, and
the use of two electrodes in
combination with the dia;

phragm, the well-known form
of Blake transmitter, 250,127,
Noand 250,129,
250,128,

vember 29, 1881 in telephone
JACKSON PORTABLE ELECTRIC HAMMER,
systems, the use of a sepadapted for all classes of work now done by the
arate talking wire passing to each subscriber and
pneumatic hammers, such as chipping iron or steel,
to the central operator, called the Law svstem,
foundry work, bridge building, calking boilers,
in
patented by
Shaw, 220,874. October 21, 1879;
structural iron
and building work, shipbuilding,
multiple
switchin
the
use
of
test
circuits
heavy stone dressing and light carving.
boards, whereby the operator at any one board can
The main points which the company puts forth
determine whether the line is connected at another
for this hammer are its simplicity of construction,
board, patented by Haskins & Wilson, 266,287, OcIt is not necessary to inefficiency and durabilit}'.
tober 24, 1882; Kellogg, 308,315. November 18, 1884;
stall any plant, as the current may be taken from
and Scribner, 321,390, June 30, 1885: a divided cenany
plant
of
from
no to 500 volts. The
electric
tral multiple board system, in which the telephone
hammer can be operated by a motor of from onelines are divided into two classes and the multiple
eighth to one-fourth horsepower, practically conswitchboards are divided into two sections, with an
suming no more current than an ordinary office fan.
appropriate distribution of the spring jacks and anPower can be transmitted practically any distance
nunciators, patented by Kellogg, 424,310, March 25,
with very little loss. This will be greatly appre1S90; the combination of a terminal switchboard and
ciated
by ship, bridge and structural-steel builders,
a connecting switchboard, the call-receivin.g annunas no plant is needed on the ground or close to the
ciators being at the terminal board and there being
work, as the current may be obtained from the
a separate set of operators at each board to divide
most convenient power circuit.
the work, patcnied by Hall, 495.087, April 11. 1893;
The cost is said to be about 20 per cent, of what
a telephone switch by which the telephone instrua pneumatic hammer costs, and the cost of operation
ments and signaling instruments are placed in two
;

September
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per cent. One great advantaee that
has over the pneumatic is that it can
be run in the coldest weather, -nhich is often an
iinpossibihty and a great detriment with pneumatic
hammers. Where no current is obtainable, a small
one-horsepower electric generator is capable of running three hammers. It is quickly and cheaply installed, and may be operated by a small gasoline
engme, turbine waterwheel, or from shafting in a
machine shop or foundry.

about

is

this

five

hammer

Work in the Far West."
By George H. Lukes.
central-station man of the East or the Mid-

High-tension

To the
dle West, the tremendous development in high-tension transmission in the West, and particularly" on
the Pacific coast, seems marvelous and inexplicable.
Each issue of the electrical journals seems to chronicle
some new achievement more remarkable than all
Distances and line voltages have been doubbefore.
led and quadrupled, and tlie whole country from
Old iNIexico to British Columbia is dotted with transIt is not the purpose in this paper
up the subject of long-distance transmission
any detail, for to do this would require a yohime,

mission plants.
to take
in

the conditions
it is ratlier to point out some of
that brought about this rapid development and the
trend of growth at the present time.
When a sudden expansion in any industry takes
the world by surprise it is generally found upon in-

but

vestigation that this rapid growth has been preceded
by a slow growth extending over a considerable period of time. During this period various problems
Work is carried along on
are met with and solved.
different lines converging on a single point, and
when the conditions are ripe an era of astonishingly

lapid development follows.
Sucli has been the case with high-voltage long-disIhe
tance transmission work on the Pacific coast.
great mountain ranges that lie about 150 miles from
sources
ine coast and extend north and south are the
of imiumerable streams of water that reach the PaThese streams arc
cific through the larger rivers.
of small volume, except at time of flood, but, on
the other hand, the fall is exceedingly rapid, so that
of trom 500
it is not unusual to finds heads utilized
The installations conto 1,500 feet, and even more.
sequently are of one general type, with variations
dam is
here and there to suit local conditions.
thrown up at some point on a mountain stream where
a reservoir can be created, and from this dam the
water is carried by means of a wooden tlume, ditch,
with a
or, in some cases a wooden-stave pipe line,
grade of from five to 25 feet per mile to a point

A

maximum drop can be utilized. From
the penstock, the pipe line, which is sometimes of
steel, sometimes of cast iron, or, in cases of low
head, a w^ooden-stave pipe, is run down to the power
house below. The waterwheels are of the Pelton
type and are direct-connected to alternating-current
generators, which supply two or three-phase current
at a frequency of 60 and a voltage of 1,000 or 2,000.
The exciters are direct-connected to separate
waterwheels. The raising transformers are of the
water-cooled oil-insulated type and are generally located in a room separated from the dynamo room
by fireproof walls. The lightning arresters are usually in a separate building to cut down the danger
from fire. The high-tension switchboard is mounted
on insulators, and consists of wooden frames upon
which are placed air-break switches of various types.
The high-tension bus-bars are simply extensions of
the transmission lines and are bare wires mounted
on insulators like those used on the lines. The
transmission lines will be described in some detail
where the

later.

On seeing a plant of this character one realizes
the importance of the hydraulic end of the enterprise.
On looking further, it is seen that the hydraulic
engineering is of a type peculiar to this part of the
counto' and has been of comparatively slow growth.
The countO' was originally a mining country, and
still remains so, although the character of the mining
has changed since the early davs. The first miners
were placer miners, and, needing water for their
^.auons, constructed ditches and flumes to divert
the water from its natural courses to their mines.
in the course of time the placer mines were worked
In this method of
out, and hydraulic mining began.
mining large streams of water under tremendous
heads were used to wash down the dirt from the hillsides, and in this way dirt containing a small percentage of gold could be worked at a profit. In
order to get water under a sufficient head for this
work it was necessary to construct dams and flume
ii.e water long distances along the sides of the mounHydraulic mining was afterward prohibited
tains.
by law because the dirt which was carried down the
rivers from the mines devastated the farming lands
Quartz mining, which was
in the valleys below.
carried on at the same time as hydraulic mining, and
which is the principal method in use to-day, stimulated the advance in hydraulic engineering, and particularly the development of the waterwheel.
The evolution of the waterwheel "f the Pelton
type is very interesting. Early in the '50's a deI.
Paper read before the Association of Edison Illuminating
Companies at Monnt Washington Hotel, White Mountains, N. H.,
September 9 to II. 1902. Mr. Lulies is night operating superintendent of the Chicago Edison Company, Chicago.

niand for small power arose, which was met bv the
invention of what was called the hurdy-gurdy wheel.
This was a very crude aft'air, made of wood, and
looked very much like a circular saw with straightcut teeth, the difference being that it was two or

A

three inches tliick.
jet was tangentially applied
to the wheel, and, striking the teeth, caused it to
revolve.
With the introduction of quartz mining
the hurdy-gurdy wheel was found inadequate, and
it was developed through many intermediate forms
into the present type of tangential wheel, which is
simple in design, reliable in operation, and gives an
efficiency of 80 per cent.
Thus, it is seen that the
growth in hydraulic engineering^ which necessarily
preceded long-distance transmission, covered a period
of perhaps 40 years, and was relatively slow.
Turning now to the commercial side of the proposition, it is evident that until there was sufficient
market for power there could be no long-distance
transmission plants. Moreover, to make transmission
of power necessary, natural conditions must also
exist to prevent the utilization of power at the point
where it is generated. In the East, where railroad
facilities are good, manufacturing industries locate
at the source of cheap power.
Even at Niagara, the
development of that great power with the express
intention of transmitting it to Buffalo, has stimulated manufacturing at Niagara to an unexpected
extent.
In the West the power plants are necessarily
located in the bottom of deep canyons, in mountainous districts, miles from any railroad, so that the
market cannot move to the power, and the power has
to be transmitted or not used at all.
For well-

known engineering reasons

electrical

energy cannot

be transmitted efficiently over long distances, except
ill large amounts, and this calls
for a large market
for power.
In California this market grew slowly,
as the industries of the country became diversified.
In the early days mining was the principal industry,
but as the country grew older it was discovered
that with irrigation large crops could be raised in
the fertile valleys. The country became more thickly
populated and towns grew into cities. With the
introduction of electric lighting and electric railways a great demand was created for electric power.
The cost of fuel is the factor which determines
whether or not a market exists for power transmitted from a distance. California has no coal beds
to speak of, and hence the coal has to be imported.
About three-fourths of the supply comes from British Columbia and Washington, and is semi-bituminous
and lignite. As the country is practically covered
by only one railroad, there is no competition, and
freight rates to interior points have been excessive.
The price of fuel, and therefore the cost of power,
has been very high. In 1890 oil was discovered in
Southern California, and has since been largely used
for fuel.
The consumption rose in 1900 to 4.000,000
barrels.
The cost of fuel has fallen somewhat in
consequence. As oil has only partially displaced coal,
its price naturally hovers about that of coal, and
the expectations of an extremely cheap fuel have
not been realized. Still, from the point of view of
the power-transmission man, the discovery of oil
was a most unfortunate event.
Thus, for 40 years prior to 1890 the conditions
had been slowly getting more favorable for longdistance transmission.
large amount of experience
had been gained in the construction of dams, flumes
and pipe lines.
waterwheel suitable for the purpose had been evolved and a market for power in
large quantities had grown up.
method of transmitting power over long distances was lacking until
the -Frankfort-Laufen transmission experiments were
made in iSgi. In less than two years after these
experiments, the historic Pomona transmission of
30 miles at 10,000 volts was in actual commercial
operation in Southern California. Since that time
the development has been very rapid, the capacity of
transmission plants alone now aggregating upward
of 100,000 horsepower.
As is usual with any new industry, the thing was
at first somewhat overdone.
The idea of "harnessing
the forces of nature" is so fascinating to most people
that the promoter found abundant opportunity for
activity.
Plants were projected and built that were
foredoomed to failure. In some of these the cost
of hydraulic development per horsepower was so
excessive that the fixed charges were more than the
earnings. In others great errors were made in estimating the flow of the streams from which the power
was derived, and in dry seasons water ran short,
necessitating the erection at large expense of auxiliary steam stations.
The years 1897-1898, in which
the average rainfall fell from 23 inches to nine
inches, were great educators, and probably checked
many a project that looked feasible tip to that time.
the present time these enterprises are much
.^Vt
more carefully planned than in the early days. The
pioneering days are over to a certain extent, and the
second stage of development has begun. It has been
demonstrated that it is possible to transmit energy
in large quantities for distances up to 150 miles and
over.
With the extension of the lines into large
cities for the supply of electric lighting and power
for street railways the policy is followed of spending more money in first investment in order to secure reliability of service and low operating and
maintenance costs. This tendency is shown in the
hydraulic end by the substitution of tunnels and
paved and cemented canals, for wooden flumes. Duplicate pipe lines are now provided and the power
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house itself is built in a more substantial manner
and as nearly fireproof as possible.
The pole line has been found to be the weakest part
of the transmission system, and I give some of the
details of the construction of the latest pole lines, in
order to show the care and foresight now displayed
in this part of the work.

The poles commonly in use on the newest transmission lines are either of square sawed redwood,
tapered from butt to top, or uregon or Washington
cedar.
The Oregon cedar poles used by the Bay
Counties company in its lines from Colgate to Oakland, a distance of 142 miles, are painted with hot
tar from the top of the pole to a point six inches
below the bottom cross-arm. The butts are saturated
with hot carbolineum for 3% feet where the pole
enters the ground. The following table gives the
data on the poles
Height.

Top.

Butt.

Feet.
40

Inches.
9x9

Inches.
14x14
15x15
16x16
18x18

10.^10

45
50
60

12x12
12x12

Depi,h

in Qiround.
Feet.
6
6'A
7'A
8

The redwood poles are from the hearts of
young trees, not more than four poles being taken
from one tree, and, being free from sap when set,
they will last from 25 to 35 years. The following
table

gives the dimensions

and other

'data

on the

redwood poles used by the Standard Electric Company on the transmission line from its power house
at Electra to San Francisco
Height.
Feet.
35
40
45
50
60

-

Top.

Butt.

Inches.

Inches.
12x12

Depth

in

Ground.

Feet.
I'/i

IS

6

9x9
lox
IIXII

6%

15x15
16x16
17S17

7
8

The cross-arms are made of selected kiln-dried
Oregon pine six by six inches square and an overall
length depending on the distance between wires.
After passing through the dry-kiln they are placed
in an enclosed boiler containing asphaltum oil and
subjected to a temperature of 220° F. for several
hours. This preserves the wood and at the same
time increases the insulation of the pole top. The
arms are gained into the pole a distance of one inch
and are held in position by two five-eighths-inch
through bolts with cast-iron washers three inches
in diameter under both head and nut.
The crossarms are surfaced all around and crowned on top
to shed the water.
The insulator pins are of oak,
locust, or eucalyptus wood.
The latter wood is universally used on the coast on account of its immunity from attack by worms and bugs, even the deadly
Toredo not touching it. The eucalyptus pins are
treated in the following manner: The timber is
sawed into sticks three inches square and placed
in boiling water for 24 hours.
After being air-dried
for several months it is worked up into pins.
The
pins are then placed in a vat of boiled linseed oil
and kept at a temperature of 210° F. for several
hours. The pins are 16% inches long over all and
the diameter at the lower shoulder is 2% inches.
1 hey are driven into the cross-arm with special care,
a hardwood pin-set being used'.
The pin holes in
the arm are 2% inches in diameter and five inches
deep, leaving one inch of solid wood below the pin.
On each side of the pin, at a distance of three inches

from the pin and two inches from the top of the
cross-arm, one-half-inch carriage bolts are placed, in
order to prevent the arm from splitting when unusual strains are thrown on the pins. That this
accomplished the purpose is shown by the result
of a series of tests made by the Standard Electric
Company, in which the cross-arm was split without
the bolts from a pull on the thread of the pin of
1,200 pounds, whereas with the bolts in position the
pin broke at the shoulder with a pull of 2,000 pounds,
thus almost doublinjg the strength of the arm.
One very noticeable feature of the pole-line con,
struction is the absence of guy wires. On account
of the high voltage the ordinary strain insulator is
of no use, and the common practice is to use wooden
These are six by six inch timbers fastened
struts.
to a dead man buried five feet in the ground and
bolted through the pole at the cross-arm. Sometimes when a guy cannot be avoided, the strut is
used as an anchor, or, if a guy is used, a six by
six-inch timber 20 feet long is inserted in the guy
as a strain insulator.
The poles arc usually set
about 130 feet apart, and whenever a small angle
is made in the line two poles are placed close toeether
in order to divide the strain.
On all angles double
arms are used and double cap pieces bound with
wrought-iron bands support the top wire. In single
construction the pole pin is usually driven into the top
of the pole and a wrought-iron band driven down on
to the pole to keep it from splitting. In some cases a
bracket pin three feet long and four by four inches
in section is bolted through the pole.
As an illustration of scientific methods applied to
pole-line

construction,

I

will

state

that

Ihe line

is

staked out by a surveyor, the poles are set with a
plumb bob, and the foreman of construction carries
a thermometer and a set of curves, from which he
The
fixes the proper sag to give to the wires.
wires are placed at the points of an equilateral triangle.
The wires are from 36 to 42 inches apart and
are spiraled, one-third of a twist being made every
mile.
The Telluride line in Utah is unique in that
no iron was used in the construction. The crossarms are mortised through the poles and wooden
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Wooden cross-arm
pins are used instead of bolts.
braces are fastened to the goles and cross-arms with
wooden pins. The object of all this is to increase
the insulation of the pole head, but it is open to the
criticism that it is mechanically weak.
The insulator is without doubt the most important
part of the line. As long as the voltage did not
exceed 20,000 and the wires to be supported were
of small size the problem of providing a satisfactory
When 150-mile
insulator was comparatively easy.
lines, transmitting 10,000 horsepower at 40,000 volts
over aluminum cables seven-eighths inch in diameter were designed, great difficulty was experienced
in finding an insulator that was both electrically and
mechanically strong. The insulator in common use
for this purpose is of the two-part type, the upper
petticoat being of porcelain and the lower part of
glass cemented into the porcelain. The upper petticoat is nearly flat and is provided with a rim and
spout to drain the water clear of the cross-arm.
lower petticoat is shaped like a truncated cone
I he
and protects the pin. This insulator measures II
inches in diameter across the top petticoat and is 11
inches in height. When in position on the arm the
wire is 15 inches above the cross-arm. There is
much difference in opinion among power-transmisSome consion engineers on the insulator question.
demn glass and others porcelain. Some insulators
are strong mechanically and weak electrically, and
others are just the opposite. The difference in opinion is probably diie to the different nature of the
troubles encountered. For instance, the engineers
of one company were very much surprised to find
that their insulators gave less trouble in wet weather
than in dry. As soon as the fall rains began the
insulator trouble ceased. An investigation showed
that where the lines ran near railroad tracks the
insulators got very dirty and insects of various kinds
lodged under the petticoats. This decreased the
The
striking distance and the insulators broke down.
remedy applied in this case was to shut down the
The
line periodically and wash off the insulators.
general feeling among power-transmission men is that
no insulator in use at the present time would be safe
The large transmission comto use on 60,000 volts.
panies intend to go up to 60,000 volts as soon as additional line capacity is needed, but as this means
changing every insulator on their lines at an expense of several hundred dollars p«r mile, they wnl
delay action until they are reasonably sure that they
have secured the proper insulator.
Aluminum wire has been used largely for transmission purposes on the coast with good results.
The Standard Electric Company's line from Llectra
to Mission San Jose is aluminum cable of 37 strands,
with a total cross-section of 471,034 circular mils.
The weight per mile is 2,404 pounds, and. its tensile
strength is 28,000 pounds per square inch. Owing
to the high coefficient of expansion of aluminum,
care must be taken in stringing the wires to allow
sag enough so that the wire will not be too taut in
peculiarity
of aluminum wire
cold weather.
which makes its use in small sizes objectionable is
Aluminum
melts at I,I57° F-;
its low melting point.
copper at 1,929° F., and wrought iron at about
2,800° F.
When an iron wire falls across an aluminum circuit and makes a short-circuit the aluminum
wire is melted through and the iron wire remains
Thus the trouble is cleared from the circuit
intact.
This peculiarity
at the expense of opening the line.
was taken advantage of a year or two ago in a substation supplied from a long-distance line at 30,000
short-circuit occurring on one of the disvolts.
tributing circuits, the switchboard attendant pulled
tremendous
an air-break switch in the circuit.
arc resulted, which set fire to the sub-station. Not
to
telephone
house
by
being able to reach the power
have the line shut down, the sub-station was in imquick-witted
minent danger of being burned up.
lineman seeing the danger drew a coil of iron wire
over the aluminum transmission line outside of the
station, and thus opened the circuit.
Transmission lines at these extremely high voltages are run as far as possible on private rights-ofway from 50 to 300 feet in width. In timbered country the trees are cleared out far enough on each side
of the line so that no trees in falling can cross the
line.
The lines are patroled very carefully, each
patrolman having a section 10 or 15 miles long. He
reports frequently to the station over a private telep.hone circuit run on a cross-arm about five feet
below the power circuit. At intervals of two or
three miles taps are brought down from the telephone line to booths at the foot of the poles and
insulated stools are provided in the booths for the
patrolman to use while connecting his portable telephone set. The telephone wires are transposed frequently to cut down the indiiction, and, as a rule,
work fairly well as long as the load is in a balanced
condition on the transmission line. When something,
such as a short-circuit occurs, which unbalances the
power line, the telephone line goes out of commission.
As the telephone is most urgently needed at times
of trouble on the power line, the value of a telephone
line on the same set of poles with the power line
is questionable.
For the reason also that crosses
occur between the power line and the telephone
endangering
life, the plan of removing
line, thus
the telephone wires from the transmission pole line
and installing on a separate pole line has been suggested more than once.
That pole lines are not absolutely reliable, and.
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moreover, are expensive to maintain, is shown by
the fact that one company is seriously considering
the plan of substituting a series of steel towers
about go feet in height and 1,000 feet apart, the wires
to be suspended from tower to tower and separated
about nine feet. Although this construction will be
more expensive than that of the ordinary pole line,
it
is thought that the decreased number of breakdowns and lower maintenance and depreciation
charges would warrant the extra investment.
As long as the business of the transmission companies was confined to the supply of power for mining purposes and lighting small towns the q^uestion
of reliability of service was not of vital importance.
Interruptions of small duration of time, although annoying, could be tolerated, but with the construction
of long-distance lines, using high voltages, for the
purpose of supplying current to large lighting and
railway companies, the requirements became much
more severe. No large central-station manager could
afford to buy current, even at a very low rate, if the
source of supply was not reliable. This situation
led to the construction of duplicate transmission lines.
At first two lines were installed on the same set of
poles, but it was found that when trouble occurred
on one line it was usually communicated to the other
line, and so this practice has been abandoned and
duplicate lines on separate pole lines are now considered necessary. Even with the introduction of
duplicate pole lines, the situation is not entirely satisfactory, on account of the short shutdowns caused
by the difficulties in switching high-tension lines.
The switches in ordinary use are of the air-break
tvpe,

and while

it

has been claimed time and again

that thev can be opened safely under load, yet the
fact remains that it is dangerous to do so, both on
account of the surges set up in the transmission line,
and the arc at the switch, which is often disastrous.

When one transmission line is held in reserve and
trouble occurs on the line in use it takes some little
time to switch in the good line. When the two lines
are run in multiple and a short-circuit occurs the
usual practice has been to either burn off the trouble
or shut down the station and start up on the good
line.
If the short-circuit is serious and is burned
disturbance in frequency and voltage is
off, the
usually sufficient to cause all synchronous apparatus
The
at the end of the line to drop out of step.
same operating problem, to a certain extent, confronts the eastern central-station manager who contemplates the erection of a large station generating
alternating current at high voltage to be transmitted
to sub-stations and there converted into direct current.
The eastern man may avoid possible shutdowns by the use of time-limit oil switches and reverse-current relays, or he may as a last resource
subdivide his station into several distinct parts, supplying separate lines, and use storage batteries as a
reserve.
In the West oil switches for voltages of
40,000 and over have not j'et been developed, or if
they have the price is prohibitive. Storage batteries
can be used to a limited extent on direct-current
and railway loads, but the high price has retarded
their use.

The problem

of securing good regulation on long
lines has been a very troublesome one.
Some of
the difficulties due to inductive loads and charging
currents have been overcome by the proper use of

induction and synchronous motors, combined with
reactance coils connected across the circuit, but the
facts remain that a railway load on the end of a
long-transmission line is a bad thmg as far as regulation is concerned, and the time will come when
the transmission companies will be forced to refuse
railway business, unless storage batteries are installed to keep down the rapid fluctuations in load.
The transmission companies are wholesalers of
electric current.
They generate current, transmit it
to the market, and sell it in large quantities to the
local companies, reserving the right, as a rule, to
sell current directly to laree power consumers.
1 he
usual method of charging is by the horsepower per
year.
The rate varies from $18 to $90 per horsepower per year. The best price is obtained at points
remote from railroads where fuel must be hauled
by wagon, such as at mines. The lowest orice is
obtained at cities on the water where fuel is cheaper.
Other lines of charging are in use in special cases.
Current is sold to a street railway, for instance, on
to a flour mill at so much per
a car-mile basis
barrel of flour turned out.
In one case it is sold
to a local company for a certain percentage of its
gross receipts. It is needless to say that this local
company is selling light in large quantities at flat
rates and is making money.
Charging by the horse;

power-year method is supposed to be logical for
watei"power plants, because the operatin.p" expense
does not vary with the load.
Nevertheles.
the
method has all the objections that apply to any flatrate system.
It encourages waste and demoralizes
rates.
As long as the local companies can buy current on the horsepower-year basis they will sell light
flat rates.
It is not impossible that the method
of charging will have to be changed at some future
'time, for the following reasons
The water supply
in this country is not unlimited.
Already some of
the companies find it necessary to provide storage
to carry them through the dry season.
As each company approaches the limit of hydraulic development
it begins to cast aliout for some means of increasing
Some companies have found it pracits capacity.
tical to construct storage reservoirs at the heads of
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pipe lines. During the hours of small load
the water runs from the flume into this reservoir
and when the peak conies on the reservoir is discharged into the pipe lijie, and thus helps to take
care of the peak.
When this point is reached by
any company it is evident that any method of chargmg which reduces the waste, even at the hours of
small load, becomes highly desirable, and so it seems
quite likely that in the course of time it will be necessary to get on some sort of maximum-demand basis.
The future of long-distance high-voltage transmission in the West depends largely upon the development of oil as a fuel. If the production of the oil
fields continues to increase so that oil entirely dis-.
places coal as a fuel in certaia sections of the country,
it is evident that the price of fuel will be so lowered
that the transmission plant will be unable to compete with local plants using oil as fuel.
On the other
hand, in certain sections, fuel will always be high
on account of high cost of transportation. It is in
these localities that the power-transmission companies
will find their best field for growth.
their

Durability Tests of Storage Batteries.

A

recent issue of the Centralblatt fiir .A.ccumulatoren und Elementenkunde contains details of tests
carried out by order of the French minister of tUe
marine with storage batteries of French manufacture, presumably for use on submarines. The method
of testing the durability of the cells was as follows:
The cells submitted by the various manufacturers
were connected up in series to form one battery, and
were charged and discharged 250 times.
current
of 330 amperes was used for the first charging operation for a period of four hours, and subsequent
chargings were carried out with the same current
for a period equivalent in ampere-hours to a 50 per
cent, increase on the previous discharge from the
battery.
The discharge was carried out at 660
amperes, and was continued until the electromotive
force of any cell had fallen to 1.65 volts. Two chargings and dischargings were completed daily, and

A

Sundays were observed as rest days. The level of
liquid in each cell was preserved constant by additions of water or acid during the period of the test.

The cells which fell below 1.65 volts in less than
half an hour from the commencement of any period
of discharge were withdrawn from the series, and
the plates submitted to a final examination in presence of a representative of the makers. The number of cells entered for the test was 21, these being
submitted by 13 manufacturers. The experiment
continued from October loth to March 17th, and on
the latter date only five cells were left as survivors
of the durability test. The following are the trade
names and final electromotive forces of these five

Heinz

(1.860 volts). Union (1.790 volts),
(1.772 volts). Max (1.714 volts), Fulmen(1.650 volts).
Of the above five makes
of batteries, the first four are manufactured exclusively with pasted plates.
The maximum weight of

'cells:

Metaux

d'Arsonval

accumulators for the French navy is fixed by the
ministry at 225 kilogrammes. The Heinz cell had a
weight of 181 kilogrammes, of which 106 kilogrammes represented the weight of the plates.
total

Blast-furnace Gases for Factory Power
Plant.

The Union

Steel

Company

of Pittsburg, Pa., will

adopt electrical power distribution for its new mills.
The power will be generated by steam from the
waste gases from the blast furnaces, and will be
distributed in the form of alternating current to
rotary converters at the mills, where it will be used
largely as direct current.
The Union Steel Com-

pany has recently purchased from the Westinghouse
Electric and Manufacturing Company two 800-kilowatt,

alternating-current

watt,

direct-current

generators,

generator and

one

five

800-kilorotary con-

verters.

High-speed Electric Mail Delivery.
An

Italian engineer,

Mr.

Piscicelli, is said to

have

invented a system of mail delivery to be operated
by electricity which will carry mail at the great
speed of 248 miles an hour. The scheme provides
for small aluminum boxes suspended from overhead trolley wires. The Italian government has appointed a committee to investigate and report upon
the invention. If the report is favorable, a trial
of the system will be made between Rorne and
Naples, between which points the inventor asserts
he can deliver mail in 25 minutes. This distance
is approximately no miles.
By his method the inventor says he can cut the mail-transit time between
Rome and Paris down to five hours.

The Springfield and Central Illinois Electric RailCompany have been incorporated with a capital
of $200,000. The principal office of the company
will be at Springfield:
The new road will extend
vi'ay

from Springfield through the counties of Sangamon,
Logan and McLean to Bloomington, and through
the counties of Sangamon and Macon to Decatur.
The line will also have a southern branch, extending
from Springfield to Carlinville, and west from
Springfield to Jacksonville.

September
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New York
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York,
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and Lighting Company, the i\orwich and Montville
Street Railway Company is installing a
t Conn. J

Notes.
ij.

— The

Pennsylvania

begins to look more favorable.
agrees to ovrlook all other
points for which he has been contending, provided
the railroad company will include in the franchise
the "prevailing rate of wages" clause, and an agreement that tlie working day for the laborers shall
not be longer than eight hours. These last two
points the president says he will not concede, as
he believes that they should be part and parcel of
The next meetall franchises granted by the city.
ing of the aldermanic committee and railroad officers
will take place on the 17th instant, when, in all
probability, a settlement will be reached agreeable
franchise

situation

President Cantor

now

to all parties.

The Rapid Transit subway, after an expenditure
of nearly ?2i,ooo,ooo and the loss of 24 human lives,
The figuring on the prois three-fifths completed.
portion of the work accomplished is done on a
Thirtj'-five millions of dollars is the
rinancial basis.
amount to be paid for the completed contract, and
at present, in round numbers, $21,000,000 has been
paid out. In the course of construction it has been
necessary to excavate some 3,000,000 cubic yards
of solid rock, and for months contractors have been
using 1^-2 tons of dynamite a day for the blasting.
is progressing rapidly, and it is expected
to see the streets cleared up in a great many places
One of the obstacles still in the
in a short time.

5(30-ampere-hour storage battery of 270 cells, to be
liSed in supplying supplementary power.
The company is building a brick addition to the power house,
30 by 50 feet, for the accommodation of the storage
battery.

The Norton and Taunton

of the work
fche application

the Hall of Records.
made by the New York Central
and Hudson River Railroad Company for the swinging of Park Avenue 50 feet further west through
seven blocks, as mentioned last week, has not been
granted as yet, but no opposition has so far developed.
Controller Grout has made the statement that it
is the intention of the Low administration to make
contracts on or before July ist next for the following projects: An east side e.xtension of the rapidStreet
to The
transit tunnel from Forty-second
Bron.x; the Broadway spur, or extension, to the
Rapid Transit tunnel, from FourteentJi Street to
Forty-second Street; the Jerome Avenue extension
is

receiver

for

the

Stoughton

and

Southern Developments.

—

C, September 13. An agreement has
been reached regarding the merger of the streetrailway lines of Macon, Ga., and all terms of the
ordinance have been agreed upon. As soon as the
ordinance is reported back to the council and
Charlotte, N.

adopted, the consolidation will go into effect.
It is said that the Cape Fear Electric Company
will soon take up the work again on its proposed
power plant at Buckhorn Falls, near Fayetteville,

N. C.

An

of $25,000 has been made the town of
Miss., for the electric-light and water
plant.
The offer comes from a northern capitalist,
who also is projecting an electric railway between
offer

Scranton,

Pascagoule and Moss Point over the present railway connecting the two places^ which will be ac-

new buildings
Mayor Low

ley

New

England News.

—

Norton and Taunton Electric Street Railway Company's petitions for locati'ons in those towns, and
no opposition was developed. The selectmen will
undoubtedly grant the franchises, and the company
can then complete its proposed lines from Boston
to Providence.
Only five persons appeared at tlie
Rehoboth hearing and only three at the Seekonk
hearing. This ends the fight between this company
and the Bristol County Company, both of which
have been granted locations.
The Connecticut Railway and Lighting

Company

to build a one-story building at New Britain.
Conn., a building in Waterbury, Conn., and a new
plant at Shelton, Conn., all at a cost of $200,000.
Following the example of the Connecticut Railway
is

Street

rence joined the party when the car reached that
city.
The road is part of the Boston and Northern
system, but is managed separately.
B.

quired separately from the plant.

Boston. September 13. The selectmen of Rehoboth
and Seekonk. Mass., have held hearings on the

Randolph

Railway Company.
The Salem and Lawrence (Mass.) electric railway
was opened for traffic last week. The first car carried General
Manager Page and Superintendent
Walcott of the Boston and Northern Railroad Company, Directors Peterson and Porter of the Middleton and Danvers company, the mayor and aldermen
of Salem and the Danvers selectmen. The road is
about It miles long and the running time for the
first trip was a little less than iVa hours.
The mayor,
aldermen and heads of city departments of Law-

and a second tunnel to Brooklyn.
Commissioner Monroe, of the Department of
Water Supply, Gas and Electricity, offered a resolution to the Board of Estimate at its meeting
on the I2th instant, that, in Broklyn, trolley feed
wires and all others except those now securely attached to elevated structures on several of the most
traveled thoroughfares in Brooklyn be put underground. Professor Colin of the Brooklyn Rapid
Transit Company, objected to the passage of the
resolution on the ground that it was unnecessary.
The resolution suggested by Commissioner Monroe
was adopted.
The entire plant and property of the Automobile
Company of America, at West Side Avenue and
Broadway, Jersey City, was sold yesterday by Henry
The property was bought
C. Cryder, the receiver.
by Richard Currier of New York for $100,000, subamounting
to $65,000 and
ject to two mortgages
unpaid taxes and interest amounting to $3,000. The
company's liabilities are about $210,000. It is understood that the plant is to be operated by a new
company to be formed for that purpose.
The A. B. See Electric Elevator Company, which
has a factory at 116 Front Street, Brooklyn, has
bought more than eight acres of land on Pacific
Avenue, Pine and Carnoth Streets, Jersey City, and
will erect works there, moving from Brooklyn. The
are to cost $70,000.
received a delegation from the Manufacturers' Association of Brooklyn in reference to a
new plan for relieving the crush at the Manhattan
end of the Brooklyn Bridge. The plan was prepared by Neil Poulson, an engineer of the Hecla
Iron Works, and consists of an interchangeable
switching by which trolley cars can be loaded and
unloaded on different sides of the structure. President McCarroll of the Manufacturers' Association
It
said that the plan would relieve the congestion.
was decided after discussion to submit the plan to a
committee of experts, one to be suggested by Commissioner Lindenthal. one by the Brookly;i Rapid
Transit Company, and the third by the ManufacO.
turers' Association.

Company

Street Railway

has petitioned the Massachusetts railroad commissioners for authority to extend its lines into the
towns of Fo.xboro, Sharon, Stoughton, Canton and
Alilton, Mass.
Objections to the e.xtension into the
three last-named towns have been filed by the Blue
Hill Street Railway Company and William Odlin,

The work

way
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The town of Fayetteville, N. C, has accepted the
bid of the Richmond Engineering Company for the
electric lighting of the town.
The bid of the company was $11,306, and is for direct-current series arc
light for street circuits and alternating current for
incandescent lighting.
C. M. Ferebee has been granted a franchise for a
street-railway, gas and electric-light and power plant
of Elizabeth City, N. C.
W. M. Glazebrook is president of the Reversible
Electric Car Sign Compainy chartered at Richmond,
Va., to manufacture electric signs and other specialties.

The Postal Telegraph-cable Company has estabnew office, that of electrical engineer for the
South, with headquarters at Atlanta, Ga. J. Har-

lished a

grave has been appointed to fill the position.
E. W. Trafford of the Passenger and Power

Com-

pany of Richmond, Va., states that $200,000 worth
of machinery has been ordered for the company and
that this will have to be placed before .the company
can get its wires underground. An extension of the
time limit will be asked.

L.

From the Buckeye
Cleveland, Ohio, September

Traction

Company

will

13.

State.

— The

Scioto Val-

have one of the best

properties in the state, if all the plans are carried
It is expected
as they have been formulated.
that the cars will compete with the Hocking Valley
and the Norfolk and Western steam roads in time
t

between Columbus and Lancaster and Columbus and
Circleville.
The power house will be located at
Valley.

Crossing,

four

miles

south

of

Colum'ous,

where the two branches of the road meet.
E.x-Governor Asa S. Bushnell had a very

inter-

Cincinnati Enquirer a few
days ago in regard to the benefit electric roads are
to the farmers of the country, and the fact that
they form feeders for the steam roads rather than
come in competition with them. He gives figures
to prove that there would be a great saving to farmb in shioping their products over the electric roads
for even five or six miles instead of hauling that
distance to the steam-road station, and at the same
time the electric road would make good money and
the steam road would not lose anything. He thinks
that a network of electric roads all over the state
would be of great benefit to the farmers and steam
roads and would benefit the cities and large towns
esting

interview in the

beyond measure.
The Merkhofer Electric Works Company of Cincinnati has been incorporated with a capital stock of
$10,000 by C. W. Ralterman, Jacob Merkhofer and
others.

new road

Columbus,
Delaware and Marysville is being projected by Pittsburg capitalists who have purchased the Magnetic
Springs propert3', which will be converted into a
fine summer resort, with a large hotel and several
smaller ones. The road is to form a feeder for
these.
The gentlemen who are mentioned in conIt

is

said that a

to connect

with this enterprise are Chris Magee, Jr.,
Galbreath and C. M. Buchanan.
It is reported that the Appleyard syndicate is negotiating with the American Railways Company for
nection

W. M.

the Dayton lines, as well as the Springfield system.
Ifhis syndicate is becoming one of the most important in the state, and is destined to be a greater
factor in the development of the state in the future
than in the past.
An election will be held at North Amherst on
October 6th to vote on the issuance of $10,000 bonds
tor the purpose of putting in a municipal lighting
plant.

For August the Northern Ohio Traction Company

made

a fine showing, the surplus for dividends being
$29,412.13, after all expenses had been deducted.
J. C. Hooven of Dayton has completed the organization of the Richmond and Ohio Traction Com-

pany, which will build a line from College Corner,
on the Indiana line, to Richmond, as a western extension of his proposed line from Hamilton to College Corner, under the name of the Cincinnati, Hamilton and Indiana Traction Company.
O. M. C.

Information trom Indiana.

—

September 13. J. P. McGeath has
been granted a 35-year franchise for an interurban
line into the city of Alexandria, the line coming
from Hartford City. The company put up a $5,000
bond to complete the line by July next. The route
is on Washington Street, and, as the Union Traction
Company wants Washington Street, difficulty is expected in adjusting the matter.
The Richmond Interurban Company has completed its extension of 18 miles between Cambridge
City and Dublin, with the exception of the crossing
of the L. E. & W. tracks.
No agreement has been
reached by the two companies, and the railroad has
Indianapolis,

a

watchman

stationed at the point where the cross-

be made.
The Richmond coinpany
has a franchise and will build the crossing
when it gets ready, and there is a probability of a
clash.
The Union Traction Company is experiencing a similar trouble with the L. E. & W. near
Elwood on its line to Tipton.
franchise has been granted to Messrs. Storen
and Shea to build a traction line through Jackson
and Scott Counties. The line is to run from Columbus to Selersburg by way of Seymour and Scottsburg. The line must be completed in two years.
This is the beginning of the Louisville trunk line.
The Central Labor Union, by a vote of six to 13,
has lifted the boycott on the Terre Haute, Brazil
and Interurban road. The meeting was a stormy
one and lasted until midnight. This action formally ends a strike began January igth. Most of
the striking motormen and conductors returned to
work some time ago. Manager Grant of the company said he would win out against the strikers "if
it took him all summer,"
and he did.
The Indianapolis and Shelbyville line was opened
for regular traffic last Thursday.
Cars are now
making hourly trips and the patronage is good.
The fare for the round trip is 75 cents.
ing
says

is

to

it

A

The Indianapolis-Plainfield line will open for regular traffic Tuesday morning.
Cars are now making trial trips. The fare will be 20 cents each way.
number of high-speed motor cars have been
ordered by the Indianapolis-Greenfield line to be
used in a limited service between Indianapolis and
Dayton, Ohio. They are geared to 60 miles an
hour, will seat 56 people and are expected to cover
the distance in 2V2 hours. The respective companies
are completing the extensions,
and the
through line service will be begun in a short time.
.A.t Dayton
there will be connections with the fast
limited electric cars east to Springfield and ColumNe.xt year
and
lines
to Toledo and Cincinnati.
bus
there may be a line connecting Columbus with Pittsburg, and Indianapolis will have through fast connections with the headwaters of the Ohio.
Chicago and Cincinnati are to be connected, perhaps, with interurban electric lines by way of Into
the
plan, the Indiana
dianapolis. According
Northern Traction Company will make the system
north of Indianapolis and the Indianapolis and
Rushville Company the southern connection.
night and a day force is working on the powerdam enterprise on the St. Joseph River, between
South Bend and Elkhart. This dam is to cost
$1,000,000, will furnish 6,000 horsepower and will
form a nine-mile lake of back water. It will furnish water and electric power to South Bend, Mishawaka, Elkhart, Goshen and other towns.
Mayor Alderman of Goshen vetoed the 50-year
franchise granted the
Hawks Electric Company.
The council, will now grant a 2S-year franchise with
a reservation that the city may purchase the plant
at any time after 15 years.
The new franchise reguMany citizens, however,
lates the price of lights.
"view with alarm" the possibility of muncipal ownership of the electric-light plant.
few months ago the old stage coach that traveled between Indiana Medical Springs and Attica
gave place to a monster automobile. The latter
proved such a terror to farmers' teams that it has
been returned to the factory and recourse had to
Enough damage suits
the old stage coach again.
have been filed against the Springs company to

A

A

A

amount
cost.

to

what

a

dozen

such

machines

would
F.
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September 13. The plans of the
Highland Canal and Power Company of Duluth
are being carefully examined by representatives of
the Weyerhauser lum'ber interests and also by representatives of the city of Cloquet, Minn. The former
will ascertain if the formation of an immense reserMinneapolis,

voir will affect the facilities for getting timber to the
saw mills at Cloquet. The city of Cloquet will ascertain what effect, if any, the diversion of the water
in the manner planned will have upon its future.
The electric-light plant at Watertown, Wis., has
been sold to a new company, of which F. E. \Voodward of Watertown is president. Parties of Grand
Rapids, Wis., are interested.

The new interurban line between Oshkosh and
Omro, Wis., has been completed and put in operaOfficials of the city of Oshkosh, of Omro,
tion.
Algoraa and other towns made the trial trig as the
guests of the company. A banquet was served at

Omro

the hotel in

the end of the trip.
City, Neb., has made

at

of Nebraska

arThe city
rangements for electric street lighting, after being in
darkness for the last year.
James Cooper of Denver, Colo., has arranged to

purchase the electric-light plant at Glenwood, Iowa,
from A. H. Winkler. The new owner contemplates
putting in a steam-heating plant.
The Electrical Commission of Duluth has organized and is now considering the matter of getting
the wires underground. The ownership of conduits
is one of the matters which the commission will
consider carefully. There is quite a sentiment in
favor of the city constructing the conduits and
renting space to the electric companies.
The Gilruth department store at Watertown^ S. D.,
has just installed a complete electric-light plant.
The plant will charge the automobile delivery wagons and will also operate fans in the summer, in
addition

to

furnishing

The Dubuque and
amended articles

light.

Pacific

filed

Railway Company has

of incorporation, changing

its

The new comtitle to the Iowa Traction Company.
pany proposes to build an electric line from Dubuque
R.
to
Cedar Rapids.

D. Strong has resigned as general manager of
Gas and Electric Company of Lincoln. Neb.,
and is succeeded by L. G. Van Ness of Denver, Colo.
C.

A. F. Roome of New Orleans, La., has been appointed superintendent of all telegraph lines of the
Southern Pacific Company, with headquarters in
San Francisco.
H. E. Sawyer has been appointed superintendent
of the Dayton, Springfield and Urbana (Ohio) road,
and C. E. Simonson has been made superintendent
of the traffic department.

The

results of last week's Democratic caucuses in
Massachusetts practically assure the gubernatorial

nomination of Colonel William A. Gaston, chairman
of the board of directors of the Boston Elevated
Railway Company.
firm of Charles A. Brown
patent lawyers of Chicago,

&

Craggy wellhas been dis-

solved.
Mr. Brown will continue the practice of
patent, trademark and copyright law, with an efficient corps of assistants.
It is reported that Clarence H. Mackay, having
arrived in New York from England, will succeed
his father as president of the Commercial Cable
Company, the Commercial Pacific Cable Company
and the Postal Telegraph-cable Company.

E. L. Draffen is now representing the Gould Storage Battery Company of New York in the West, with
Mr. Drafoffices in the Rookery Building, Chicago.
fen is already well known in the storage-battery
field through his energetic work in the Cleveland
office of the Electric Storage Battery Company of
Philadelphia.

The friends of Colonel W.
so many years, had charge of

S.

Rogers, who, for

the old Brush factory

at Cleveland after it was turned into a general factory building, will be interested to know that he is
now acting in Cleveland as appraiser of fire losses.
Mr. Rogers makes a specialty of the adjustment of
losses on manufacturing plants, general machinery
and electrical apparatus. His offices are in the Will-

iamson Building

in Cleveland.

south of Havana, and Mr. Seymour will have
charge of the building of the necessary telephone
lines

and power and lighting

plants.

ELECTRIC LIGHTING.
The Hartford (S. D.)
has been incorporated.
The

capital

Construction

of

the

Electric

Helena

Light

Light and
increased $150,000

(Mont.)

Company has been

Company

construct

Weiser, Idaho, has voted to issue $40,000
and waterworks.

an

bonds

in

for an electric plant

Columbus, Ohio,

is

receiving bids on a municipal

C. M. Addison is clerk.
The Light and Power Company of Huntington,

electric-lighting plant.

N. Y., has been incorporated with a capital of $75,000.

The

plant

electric-light

been sold to

J.

of

who

Cooper,

Glenwood, Iowa, has

will continue to operate

it.

Mohawk, N.
to

Y., has voted to issue $15,000 bonds
remodel and improve the electric-light and water-

works

plants.

A

contract for a municipal lighting plant in Washington, Iowa, has been let to a Chicago firm.
The
consideration is $12,500.

A

lo-year franchise for electric light has
granted to the Ladysmith Light and Power
pany of Ladysmithj Wis.

been

Com-

an

plant in Medford,

electric-light

Ind-

Omaha, Neb.,

at a special meeting of the council,
adopted plans and specifications for an addition to
the city's electric-light plant.
Bids will be advertised
for.

The Ebensburg (Pa.) Lights -Heat and Power
Company has been incorporated with a capital stock
of $50,000 by J. W. Leach, J. W. Kephart and S. L.
Riggs.
Fire recently destroyed the electric-light plant in
Coeur 'd'Alene, Idaho. The plant belonged to James
Monfigham, and his loss is about $10,000. The plant
will be rebuilt.

The Milwaukee (Wis.) Electric Railway and Light
Company has been granted a permit to erect a power
house on Commerce Street. It is said the plant
cost

will

$100,000.

Heat and Power Company of

Del.,

Harrodsburg, Ky., will vote on the question of
bonding the city to the amount of $10,000, the money
to be used in buying or constructing electric-light
and waterworks plants.

The Central Gas and

Company

of Hot
Springs, S. D., has been incorporated 'with a ca2ital
of $1,000,000 by Simon Louderback, James G. Meer

Electric

W. Hagmen.
The Watertown (Wis.).

and Charles

Electric Light Company's
plant has been transferred to the recently organized
Watertown Electric Company, which is composed of
capitalists of Watertown and Grand Rapids.
village of Verndale,

Minn., will receive bids

September 25th for the installation of a complete electric-light plant.
Plans and specifications
for the same may be obtained by applying to City
Recorder H. Lyons, Verndale, or to Engineer O.
Claussen, St. Paul, Minn.
The Denver (Colo.) Highlands Electric Company
until

ask the Denver City Council for a franchise.
The Highlands company has been operating for some
time in the town of Highlands, which has recently
been annexed to the city of Denver. The company
promises to operate in Denver on a flat rate and
will

to

pay the

annum

city three per

cent,

of

its

earnings per

for the franchise.

ELECTRIC RAILWAYS.
The Natchez

(Miss.)

to an increase
000 to $300,000.
certifies

The

Pacific

Street
in

Electric

capital

Railway

Railroad

Company

stock from $150,-

Company

of

Los

Angeles, Cal., is making experiments with magnetic
brakes on some of its cars.
It is said that J. P. Morgan & Co. are backing
a project to build an electric railway from Maysville,
Ky., to Columbus, Ohio.

The

Ottumwa, Iowa, has been
by the company agreeing to recognize the
Cars are running on all lines.

street-car strike at

settled

The Toledo (Ohio) Railway and Light Company
has awarded a contract to A. Bentley & Sons for
the erection of new car shops on Central Avenue, to
cost $125,000.

The Macomb and Western Illinois Railway Company has been incorporated with a capital of $300,The incorporators

000.

C.

Agnew and

E.

J.

are D. P. Pennywitt,

Henry

Hampton.

The Lehigh Valley Railroad Company has completed the installing of an electric block-signal system. The system works on the principal of standing at "danger" until set to "safety" by an approaching train, provided the block a.head is clear.
The Winnipeg (Manitoba) Electric Street Railway Company, although making extensive improvements

in

its

extensions.

St.
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Boniface and to Fort

It is reported that Samuel Thomas and Edwin
Gould have purchased the North Jersey Street Railthe Jersey Cily, Hoboken and Paterson Street Railway Company, and the Central New
Jersey Traction Company. The management of the

way Company,
roads will

be consolidated.

An

electric freight and express business is to be
installed on the street-railway systems in and about

Utica, N. Y., in the early

fall.
The Utica and Mohawk Valley Railway Company has the scheme under

consideration, and has been, through its officers, inspecting similar systems in different parts of the
country.

The electric railways have brought suburban
property around Boston, Mass., into the real estate
market at an advanced figure. A smart demand is
reported for it, and the cause is attributed to the
improved

electric-car service which makes it possible for a man to live in the suburbs and still reach
his business in due season.

On

September 24th a meeting of the stockholders
the St. Louis and Suburban Railway Company
will be held to vote upon a proposition to increase
the capital stock from $3,000,000 to $7,500,000, and
also to pass upon a proposition to increase the bonded
indebtedness of the company $7,500,000. S. M. Kennard is president of the company.
It is rumored that the Camden Interstate Railway
Company has bought a piece of land at Kenova,
W. Va., on which to erect its principal power house,

machine shops, and some buildings for employes.
Kenova is situated on the Ohio River, half way
between Huntington and Ashland. The company's
power house is now located at Ashland.

The Ohio Central Railway Company has
application

for

a

filed

an

franchise through

the streets of
to build a road

Columbus, Ohio. The company is
between Columbus and Lancaster. Another company
has already asked for a franchise over the same
right-of-way, but the Central company has underbid
it on
fares and promises a straight three-cent fare
or 40 tickets for $1.

Light,

has been incorporated with a capital of $25,000 by William J. Thoroughgood, Wiiber
!•'.
Tunnell and others.

The

by the company to
Rouge.
built

20,

of

Charles Meeker of Lafayette, Ind., is at the head
company which is preparing to build and op-

of a
erate

union.

E. K. Seymour of the contracting department of
the Chicago Edison Company has resigned his position to go to Cuba to engage in electrical engineering and construction work, near Cochinois, on the
southern coast. Mr. Seymour is a competent young
electrical man and is well liked by his associates,
who regret his departure. An American syndicate
proposes to develop a large tract of the island

and telegraph

The city of Blue Ridge, Ga., will
electric-light plant to cost $15,000.

Georgetown,

the

The
known

for the purpose of making extensive improvements.
L. Smith is secretary.

A.

The Sussex

PERSONAL.

September

city lines,

Next year

is

laying plans for suburban
suburban road will be

a

The Massillon (Ohio) council has recently passed
an ordinance which limits the speed of local electric
street cars to eight miles an hour, and the town
say that they will enforce the speed
Motormen of the railway company have a
schedule which compels them to run their cars considerably above the speed limit, and the outcome

authorities
rule.

is

awaited with interest.

Application has been made to the County Board of
Cook County, III, for a franchise authorizing the
Chicago, Milwaukee Avenue and Inland Lakes Traction Company to construct and operate a street railroad in Milwaukee Avenue from the present city
limits of Chicago in Jefferson to the north line of
Cook County. The petition for the franchise is
signed by George Leininger, president, and G. F.
Lanaghen,' secretary of the company.

A

clever contortionist and acrobat was recently
arrested in New York city on the complaint of
several street-car companies which he had swindled.
The man would allow himself to be run down by
a trolley car, and through his skill, woujd fall in
such a manner as to escape unharmed. He would
pretend to be injured and would institute proceedings against the railway company, always settling
his claim outside of the courts, however.

The Mesaba Electric Company of Duluth, Minn.,
has been incorporated with a capital of $50,000. A.
A. Hartley, O. D. Kinney and others are interested.
The new company intends to build electric railways
between towns on the Mesaba range. The first
road to be built will connect Eveleth and Virginia,
lx)th in Minnesota.
The distance is 4% miles. Surveyors are now at work and the road is expected
to be finished and in operation by next spring.
R. Wright, a British engineering expert, who
to direct the installation of an electric street railViay systevn in Wellington, New Zealand, is now
on his way to America to study the electric tracMost of
tion methods employed in this country.
the machinery for the Wellington roads will be supAmerican manufacturers. The Lorain
plied by
Steel Company of Johnstown, Pa., has a contract for
rails, and the J. G. Brill Company of Philadelphia
has an order for 34 cars.

W.

is

Some two

or three weeks ago, the East St. Louis
Electric Railway Company was granted the
the
City Council, to connect its tracks with
right, by
those on the Eads bridge over the Mississippi River.
An injunction was a.sked by a local automobile company, restraining the railway company from making
The injunction proceedings were
ihe connection.
heard by Judge Burroughs, who decided in favor of
the railway company, allowing it to continue its work
of making the desired connection. This connection
will allow cars to run from East St. Louis, 111., over
the hridge into St. Louis, Mo.
(111.)

The Detroit United Railway has begun the publication of a small weekly pap_er which is known as
It is carried on all the
the Detroit United Weekly.
cars and is made up of news in regard to the road,
Ihe interesting points of the city, time tables and
It
distributed
otlier information of the kind.
is
free of cost.
It is the intention of the road to in-

September

20,

patrons
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upon

points over wliich they and
the company are liable to disagree.
This is perhaps
the only street railroad company ii\ the United States
which publishes a paper. The Cleveland roads
carry circulars on their cars for distribution, but
they merely advertise the interesting points of the
city and instruct patrons how to reach tlieni over
the city lines.
struct

By

unanimous vote the South Bend (Ind.) council
has taken from the Indiana Railway Company,
which operates an electric street railway in South
Bend and also interurban roads to Goshen, its perpetual and unlimited franchise to the city's streets
and alleys, this being in conjunction witli Judge
a

Becker's decision against perpetual franchises made
in the Logansport case.
This step was taken to
enable competing lines to build roads, the old franchise having given the Indiana company complete
control of the city's streets.
new company has
applied for a franchise from South Bend to Elk-

A

hart.

Marion. Ind., has brought suit against the Marion
Transit Railway Company and the Union Traction
Company for injunction and damages to the extent
of $50,000.
The suit is the result of the use, by the
Union Traction Company, of the tracks of the Marion Transit Railway Company's lines and the abandonment of the use of others. The Union Traction
Company has taken possession of the property of
the Marion Transit Railway Company, although the
council claims the transfer is without legal right.
The suit was brought to enjoin the company from
the use of streets held by franchises of the Marion
Transit Railway Company.

John B. Parsons, president of the Philadelphia
Rapid Transit Company, announces that the plans
for the company's elevated road and subway in
Market Street. Philadelphia, will soon be completed,
and that work will be conmienced this fall. The
subway in Market Street will run from the Delaware River to Twenty-third Street, and the elevated
road will run from that point to Sixty-third Street.
It is believed that the franchise for an underground
railway on Broad Street, which was the only franchise
the Mack-Foerderer people did not transfer
to the Union Traction Company, is owned by the
Pennsylvania Railroad Company.

AUTOMOBILES.
The Jonesboro (Ark.) Automobile Company

has
of $10,000. The
to
purchase three automobile
passenger coaches, each of a carrying capacity of
12, and one freight coach, and to establish regular
sen-ice through the streets of Jonesboro and to
Xettleton, a short distance away.
The organizers
of the company are S. A. Warner, Jr, W. W. Cate,

been

incorporated

with

a

capital

company proposes

A. L. Malone and others.

Prof, Charles P. Matthews of Lafayette, Ind., on
".An Integrating Photometer for Glow Lainps and
Sources of Like Intensity."

made

Leland Stanford University, located at
Palo
Alto, Cal., has made a considerable change in its
electrical-engineering department, both as to faculty
and quarters. The administrative head of the department is to be Professor Albert W. .Smith, recently returned from an extended leave of absence,
during which he was engaged in practical work
with Westinghouse, Church, Kerr & Co. The acting
head of the department will be Professor Frank G.
Baum, with J. P. Jollyman and A. S. Kalenborn
as student assistants.
new engineering building
will
be completed shortly, and the electrical de-

American manufacturers are requested to furnish
John Denham, electrical engineer of the Cape Government railways. Cape Town, Africa, with cata-

was received

PUBLICATIONS.
C. W. Hunt Company of West New Brighton,
Staten Island, N. Y., has issued an illu.strated pamphlet descriptive of its cable railways for handling
coal and merchandise.

The De Laval Steam Turbine Company of
Street. New York city, has issued

Cortlandt
bulletin

form the

74

drive.

Fred M. Locke of Victor, N. Y., has issued a
comprehensive and well-illustrated catalogue on his
Victor insulators. These insulators are well known
by their use throughout the West on high-tension
transmission lines. They are made in different sizes
adapted to all potentials from 25,000 to 100,000 volts,
actual line voltage. The catalogue illustrates a great
variety of combination, porcelain, cable, strain and
glass insulators. A list of plants using Locke insulators and pins is given at the back of the book.
A new monthly journal, Electrochemical Industr>'. has made its appearance.
It is edited by Dr.
E. F. Roeber and is published in Philadelphia by a
company, of which Prof. J. W. Richards of Lehigh
Umiversity. president of
the
American Electrochemical Society, is the president. It is the purpose
of the proprietors to make the new journal an
authoritative exponent of electrochemical science and
its various
applications.
The first issue, including
a technical digest prepared by Carl Hering. certainly presents a very creditable appearance.

SOCIETIES

AND SCHOOLS

the American Institute of
Electrical Engineers will be held at 12 West Thirtyfirst Street, New York, on Friday. September 26th.
paper will be presented by E. G. Lamme of
Pittsburg, on "The Washington, Baltimore and Annapolis
Single-phase
Railway." The
si'.cceeding
meeting will be held at the same place on Friday,
October 24th, and a paper will l^e presented by

A

of

just

issued,

the

German

in

distributing an attractive booklet which describes
the Renold silent chain gear. This gear is made
up of stamped links of peculiar form, shouldered
studs and countersunk washers.
The catalogue
states the advantages of this construction over
leather or rubber belting, spur gearing and chain
drive, and a number of illustrations show its application to a variety of uses, including the electric

The next meeting

statistics

cable system consists of JZ lines connecting different
parts of the home territory, six with the colonies, and
19 with foreign countries, making a total of some 17,000 miles. One-third of all the German cables are
state concerns, while the other two-thirds are in the
hands of private companies. Of the world's total
mileage only four per cent, belongs to Germany.

of a test of a 300-horseLaval steam turbine dynamo by Dean &

is

trical

PVIISCELLANEOUS.
Dr. Waller, an English medical man, has recently
that electrical reactions afford evidence of
vitality not only in animal tissues but also in plants.
Before the Physiological Society, last winter, he
gave a beautiful deinonstration of the susceptibility
He then proto electrical reactions of a beanstalk.
ceeded to kill a portion of the stalk by electricity
and to show that after death the electrical reactions
were no longer forthcoming.

shown

A

few days ago the electrical workers employed by
telephone and electric-light and power companies
ir.
and about Utica, N. Y., went out on a strike.
'i lie
workmen demand a minimum wage of $2.50
a day of nine hours length.
About 60 men are out.
Some of the principal companies affected are the

Central New "York Telephone and Telegraph Company, the Home Telephone Company, the Utica and
Mohawk Valley Railroad Company, the Utica Gas

and

Electric

Company and

Arohbold-Bradv

the

Company.

TRADE NEWS.
The
N.

Y.,

Contracting Company of Syracuse,
has been incorporated. The capital stock of

Electric

company is $120,000. The
Dunn, Jr., and others.
The Spartanburg (S. C. )

the

Company

has

been

directors include
Electrical

incorporated.

John

Machinery

The company

'is

to establish a wholesale distributing house for electrical
supplies.
The capital stock is $8,000, and
the incorporators are J. G. Simpson, T. W. Wright
and B. M. All.

The India Rubber and Gutta Percha Insulating
Company of Yonkers. N. Y., is installing alternatingcurrent Westinghouse motors to replace a number
of small isolated steam engines formerly used for
driving the carpenter shops and the winding and
braiding departments.

The New York Times

Dynamo Company
an

assignment.

It

of
is

states that the Onondaga
Syracuse, N. Y.. has made
without preference and is

Manufacturing Company.

new company
D.

tary.

are:

Jordan;

J.

The officers of the
President, J. A. Erner; secretreasurer, C. T. McKinstry.

Sealed proposals will be received at the Office
of Indian Affairs, Washington, D. C, until
October
9th for furnishing the necesary materials
and labor
required to construct and complete steam
heating
electric lighting, and sewer systems
at the Fort Totten Indian School, N. D.. in accordance
with plans
specifications, and instructions to bidders
which may
be obtained at No. 265 South Canal Street,
Chica-^o

and No. 119 Wooster Street, New York
citv and
at the school.
For further information apply to
Charles L. Davis, superintendent
Fort Totten, N. D.

Indian

School

The Dickey-Sutton Carbon Company

of Lancaster
Ohio, has been incorporated under the
laws of Ohio
with a capital stock of $100,000. The
company expects to have Its plant in operation
about December
i.st, when It will be in
shape to make a general line
ot carbon products, including onen
and enclosed-arc
carbons, carbon brushes, .telephone carbons,
dry bat-

etc.
The following-named gentlemen constithe officers of the company:
President and
treasurer, H. M. Sutton; vice-president
and genera
manager, Edmund Dickev
secretary
S S
Wilson; superintendent, Robert Dickev
The offi-

teries,

tute

;

with

cers,

Richard Sedgwick of
board of directors.

Richmond,

constitute the

coldly.

Burnell Welborn of Stewartsville, Ind., is probably one of the youngest telegraph operators in the
country. The boy is only 10 years old, and yet, it
is said,
he can handle a key as well as operators
many years his senior. He has often had charge
of the stations at Cynthiana and Stewartsville on the
Evansville and Terre Haute railroad.

results

power De
Main of Boston.
The Link Belt Machinery Company of Chicago

both of Cleveland, Ohio, is reported. The name
of the new company will be the
J. A. Erner Elec-

the

erected in
Military telegraph lines have been
The lines
with great effort and hardship.
are 425 miles long and connect Fort Egbert, Eagle
City and Fort Liscura, the last named located near
Valdes, Alaska. It has required two years to build
the lines and has cost nearly $500,000.

amount-

W. Eager

.-^
combination of the Electric Manufacturing and
Supply Company and the J. A. Erner Company,

to lay a cable

.Alaska

J.

etc.

United States
between
Glen Haven, Mich., on the mainland, and South
distance
of
Manitou Island, in Lake Michigan, a
about 10 miles.
Report says that an American combination has
oiTered $600,000 for one-third of the stock and the
patents held by a Danish company which is exploiting the Poulsen telegraphone. It is said that the
offer

liabilities

containing prices, discounts, etc., of electrical
fittings,
cables and wires, arc and incandescent lamps, switchboards, imieasuring instruments

TELEGRAPH.
of

Baldwin, the

to

logues

partment will be given commodious quarters in it.
Apparatus is arriving daily and a complete new
electrical outfit will be installed by Christmas.
A catalogue recently issued by the Massachusetts
Institute of Technology, Boston, Mass., contains a
\ery complete account of the institute's department
of mechanical engineering. A schedule of studies,
descriptions of the courses of sttrdy, requirements
for graduation, lists of faculty and graduates, and
other pertinent information is given, while the pamphlet is very well illustrated with a number of views
.Another
in the mechanical-engineering laboratories.
catalogue prepared in a similar way is devoted to
metallurgy
the courses in mining engineering and
and also contains several illustrations of the mining
and metallurgical laboratories.

The telegraph department
Weather Bureau is preparing

to Charles G.

between $60,000 and $70,000.
was president of the company.
ir.g

A

According to

The

203

Ind

The Jewell Electrical Instrument Company of
Chicago has moved its factory and office to
61-6.3 Union
Park Court, corner of Carroll Avenue.
Chicago
For over a year. the Jewell Electrical
In.strument
Company has felt the necessity of larger quarters
IJie company now occupies
a commodious factory
and all machines and apparatus necessary
for accurate
electric testing and exact calibration
are now practically installed.
Ammeters can now be calibrated
as high as 2.500 amperes and
over.
The Jewell
company has just placed upon the market
a new
line of pocket ammeters and
voltmeters, as well as
a new line of "baby" switchboard
instruments
To
reach the new factory from the
downtown district
IS necessary to take the
Lake Street Elevated to
Sheldon Street, thence walking one block
west and
three blocks north.
It

BUSINESS.
The

Electric Appliance Company, Chicago is
advising the trade to anticipate its
requirements in
the matter of Gutmann wattmeters.
The growing

popularity of this meter is bringing a rush
of orderl
that IS bound to tax the capacity of
the factory.
B. F. Vreeland of Denver, Colo., has
been in the
cedar-pole and post business for about four
years
and has a good stock of seasoned poles and
posts
shipping condition now on hand at his
yards in
the Northwest. Mr. Vreeland has shipped

m

western

poles, especially the long lengths, as far
east as

York

New

state.

Calvin B. Roulet

is making an extensive
business
throughout the West in the interest of the Osburn Flexible Conduit Company of New "York city.
Mr. Roulet was in Chicago last week, with the intention of remaining several days. He states that
the
demand for Flexduct has been most flattering, and
IS highly pleased with the results
thus far on his

trip

trip.

The
y\rc

St".

Light

Louis

of the General Incandescent
recently closed another order

office

Company

with the American Car and Foundry Company for
enclosed arc lamps for its Madison car works.
With this order the G. I. Company will have
equipped the American Car and Foundry Company's
works at St. Louis, Mo., St. Charles, Mo., and
Madison, 111., amounting in all to 526 lamps.

The Steam and

Electrical Equipment Company of
reports the following sales for 'last
week: One 200-kilowatt General Electric streetrjiilway generator to the Gerstin Company of New
York, and a 66-inch by 17-foot horizontal returntubular boiler to the American Car and Foundry
Company of St. Louis. The company reports brisk
inquiries for the machinery which it is offering and
says it is difficult to get enough apparatus to supply
he demand.

Pittsburg,

Pa.,

I

The Western Electrical Supply Company of St.
Louis, general selling agent for A-B arc lamps,
reports that the demand for these lamps is increasing steadily. It is said that over 100.000 of these
lamps are in use, and that they are being rapidly
adopted by inany of the larger cities. The A-B
is one of the oldest arc lamps on the market, and
as the manufacturer has devoted bis exclusive at-
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to the manufacture of arc lamps, he has
no opportunity to improve the lamp in every
and
way,
to-day claims to have the simplest, strongest and most efficient lamp on the market.
These
lamps are made with weatherproof, solid-copper or
pressed-steel cases, and for all circuits.

tcntion

lost

One

of the lustiest of the late comers in the electrical field is the American Insulated Wire and Cable
Company of 241 and 247 South lefferson Street,

September

Chicago. This institution was organized about a
year ago by Alderman N. T. Brenner and William
Loeffler
of Chicago,
to manufacture "American
brand" weatherproof wire and cables. For a long
time the American company found its winding plant
Jefferson Street amply sufficient for its needs.
Recently, however, the business in "American brand"
wire and cables has increased to such an extent as
to compel the extension of the company's factory.
at

1902

20,

Much

larger quarters are now occupied, but in the
building.
Mr. Brenner states that the company's success has been phenomenal, and he attributes this growth naturally to the high-grade quality
of "American brand" wire and cables. The company does a large business with telephone and electric-lighting companies, and is in a position to furnish wire from Chicago stock, as its entire product
is manufactured in the Chicago factory.

same

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Pateiit

September

1901.
A relay adapted to produce steady makes and breaks in
a local circuit is described. It consists of a permanent
magnet with coil-surrounded poles, two insulated spring
bars of diverse weight and rate of vibration mounted
by one end in a common support, and together extending
over the poles of the magnet to.a point beyond them, and
an armature attached to the heavier spring bar and supported thereby in front of the magnet poles, A stop is
adapted to maintain the armature out of contact with the
magnet poles and to establish a nodal point in the
heavier spring bar. The local-circuit points are normally
in contact but adapted to separate when the springs ate
vibrated by the magnet.

filed

December

Automatic Fan. Walter E. Coleman, Newdorp, N. Y., assignor to the Coleman Manufacturing Company. Application filed December

of Manufacturing Plates for SecGeorge H. Christian, Cleveland, Ohio, assignor of one-half to Charles HerOhio. Application
Cleveland,
bert Taylor, East
step described in this patent consists in electrolytically deoxidizing an oxide of lead in an electrolytic
cell having an electrolyte containing an organic reducing
agent.

Electrode Separator for Batteries. Arthur
Harrison, Los Angeles, Cal., assignor of
two-thirds to F. A. Marcher, Los Angeles, Cal.

708,653.

W.

Incandescent

Eleictric

American Electric Company.

x\pplication

New

Magneto-electric

Machine.

Nathan H. Edgerton, Philadelphia, Pa.

Appli-

cation filed May 23, 1902.
In this machine are combined an isolated field magnet
or magnets, composed of soft iron, energized or intensified
from or by the current flowing through the armature coils,
and an armature embraced by the magnets and having its
windings parallel with its shaft.

May

7,

composed

is

1902.
of

yucca having the non-

Circuit-breaker. Edward M. Hewlett, Schenectady, N. Y., assignor to H. Ward Leonard,
Bronxville, N. Y. Application filed September
1898.

29,

One claim reads: In an electric switch, the combination
of a pair of fixed contacts, a bridging contact and a barrier
of insulating material between the fixed contacts and
spanned by the bridge; the barrier consisting of fixed and
movable portions and means

for causing

part to follow the bridge as the switch

is

the

movable

opened.

(See

cut.)

Operating Mechanism for Motor ControlFrank A. Merrick and Joseph D. Forrer,
Johnstown, Pa., assignors to the Westinghouse
Electric and Manufacturing Company, Pittsburg,
Pa. AppUcation filed February 12, 1901.
lers.

An electric controller is described which combines with
a regulating switch and a reversing switch, a handle for
the reverse switch composed of two complementary members, one of which has an operative engagement with the
reverse switch shaft, and the other of which is loose with
respect to the shaft. Means controlled by the regulating
switch are provided for preventing movement of the loose
member in certain positions of the regulating switch.

Albert W.
assignor to the
Application filed

E.

in sequence.

and

708,710.

described.

Murray and

York, N. Y.

accomplished

Dynamo

fibrous portion thereof removed.

J.,

Thomas

Electric Railway.

ically

yo'&,^7S.

708,724.

a bulb having a neck, a removable
sleeve enveloping the neck, and means for clamping the
sleeve against endwise withdrawal from the neck, the
base terminal of the lamp and its insulating medium. The
opening in the base end of the sleeve is other than circular
and loosely embraces a correspondingly shaped insulating
medium to lock the sleeve against rotation.

John Van VIeck,

filed

The separator

October 17, 1901.
The lamp comprises

708,656.

electrically actuated devices for operating the strip feeding and shutter mechanisms and the holder, the circuitcontrolling means embracing a switch for starting one of
the parts, the operation of the other parts being automat-

W.

Lamp.

South Orange, N.

Miller,

is

signor to Thomas Jansen, Chicago, 111. Application filed November 8, 1901.
Combined with a photographic camera are means for
feeding a sensitized strip step by step, a shutter mechanism, a movable holder for the papers to be recorded,

708,708.

Tool for Electricians. Isaac W. Hey708,639.
singer, Philadelphia, Pa.
Application filed Oc1901.
knife and screwdriver

1901.

7,

The

and 708,624. Fan. Walter E. Coleman,
Newdorp, N. Y., assignor to the Coleman Manufacturing Company. Applications filed January
1902, and March 31, 1902.
17,

A combination

December

filed

708,623

tober 26,

1901.

7,

ondary Batteries.

1901.
The fan is driven by an electrical motor pivotally supported in a ring. The ring is pivotally supported between
two arms upon the base and connected wiih other mechanical devices.

above are described.

igos.

Method

708,695.

10,

to the

g,

step described consists in electrolytically reducing
an oxide of lead in an electrolytic cell, having an electrolyte containing a compound of an organic reducing agent.

708,622.

Arrdngements similar

Se^teinher

The

i6,

Trolley Pole. Charles D. Jenney, Indian708,559.
apolis, Ind.
Application filed December 8, 1900.
The pole extends from the car to the overhead coi^ductor and embodies in its structure a spring whereby it
may yield in any direction and a bowl-like socket formed
with outwardly curved sides within which the spring-like
lower end of the pole may be secured.

OfficCj

Ohio, assignor of one-half to Charles Herbert
Taylor, East Cleveland, Ohio. Application filed

Vibratary-current Relay. John M. Fell.
Arlington, N. J., assignor to the American Telephone and Telegraph Company. Application

708,539.

Original

application filed November 22, 1901.
Divided
and this application filed February 26, 1902.
In the system are combined a track, a car. a main feeder
line, a main conductor line divided into block sections,
and a breaker line parallel to the conductor line and
divided into similar block sections. A circuit-breaker is
interposed between one end of each main conductor line
block section and the main feeder, and means are provided for electrically opening the circuit-breaker interposed between the opposite end of each breaker line
block section and the main feeder.

Electric
Incandescent
for
Shade-holder
Richard W. Schmelz, Brooklyn, N. Y.,
assignor of one-half to William V. Geis, New
York, N. Y. Application filed October 7, 1901.
Renewed July 17, 1902.

708.739.
'

Lamps.

The holder

is

composed

of a spring wire bent centrally

form a spring ring and open at one side and provided
open side with a laterally directed loop or shank
composed of two parts, the bottom portion of the loop or
shank being shorter than the other and the separate parts
thereof being bent to form a spring ring open at one side.
to

at the

Elevator. Milton A. Clennam. San FranCisco, Cal, assignor to the Cahill & Hall Elevator Company, San Francisco, Cal. Applica-

708.755.

tion filed

Januarv

26,

1901.

NO. 708,710.

— CIRCUIT-BREAKER.

Device for Connecting the Electrical Gear
of Electric Cars. Alexander Siemens, Westover,
Milford-on-Sea, England, assignor to Siemens
Brothers & Co., Limited, Westminster, London,
England. Application filed March 24, 1902.
The device consists of frames each carrying a controller

708,927.

and relay provided with flexible conductors, the frames
being suspended from the ends of each car, means for
connecting the adjacent frames of two cars together, and
means for suitably coupling the shafts of the controllers
together.

Method

of 'Controlling Electric Motors.
C. Henry, Denver, Colo.
Susie A. Henry,
executrix of John C. Henry, deceased, assignor
to the Stanley Electric Manufacturing Company.

708.960.

John

;

'Application filed June 3, 1899.
The method consists in placing each armature in series
with the corresponding field magnets in separate circuits,
and cross-connecting from one of such circuits to the other
at points between the armatures and fields, whereby the
field of each of the separate machines are connected in
shunt with the armaturs of the other machine. (See cut.)

Method of Controlling Electric Motors.
C. Henry, Denver, Colo.
Susie A. Henry,
executrix of John C. Henry, deceased, assignor
to the Stanley Electric Manufacturing Compani^.
Application filed April i, 1901.
The inventor describes a method of regulating a pair of
motors, whose fields are excited by a circuit independent of the armature circuit which consists in weakening

708.961.

John

;

field of one of the motors by shunting resistance
around it to decrease the voltage of tbe motor, breaking
the armature circuit, allowing the current to pass through
the field and resistance in series with the other motor and
then short-circuiting the field and resistance.

the

NO. 708,803.

DYNAMO AND MAGNETO-

NO. 708,960.

Susie A. Henry, Denver,
Electric Vehicle.
708.962.
Colo., executrix of John C. Henry, deceased,
assignor to the Stanley Electric Manufacturing

ELECTRIC CONTROLLER.

ELECTRIC MACHINE.
708,664.

Company,

Commutator

Brush Holder. Walter J.
Milwaukee, Wis. Application filed

Richards,

January

20,

1902.

of a bearing plate, means for pressing the brush endwise against the commutator, an arm extending over the outer end of the plate and adapted to bear
at its free end against the face of the brush opposite the
plate and to hold the same against the plate.

Theholder consists

708,671.

Antiseptic

Mouthpieces.

Attachment
for
Telephone
C. Smith and Mark H.

Henry

Woolsey, San Francisco, Cal. Application
February 24, 1902.
Combined wilh a telephone mouthpiece is a cap

filed

containing an interior filling of porous or absorbent material
saturated with a sterilizing substance, and divergent
spring arms embracing the mouthpiece, one of the arms
forming a hinge member for one edge of the cap and the
other member having a latch to engage the opposite edge
of the cap.

708,694.
tery

Method of Manufacturing Secondary-batPlates.

George

PI.

Christian,

Cleveland,

^, cage suspended and movable
motor and mechanism by which the
operated, independently operated mechanism in-

Parts of the system are

between the

floors, a

cage is
cluding controlling switches, circuit-closing devices for
each floor and connected together In sets and detents for

and electric circuits and
mechanism energized thereby to determine the direction
and distance of movement of the cage.
the

circuit-closing

devices,

Dynamo and Magneto- electric Machine.
Nathan H. Edgerton, Philadelphia, Pa. Application filed August 22, 1901.

708,803.

In the machine are combined an' armature, an annular
frame, and spacing devices secured to the inner periphery
thereof at diametrically opposite points and having bevelled edges which contact with the ends of the curved
magnet strips. The latter are retained in position by
their contact with the spacing devices, the strips being
concentric with and within the plane of rotation of the
armature. (See cut.)

Automatic Photographic
708,813.
Achilles de Khotinsky,
ratus.

Recording AppaChicago,

111.,

as-

Original

Divided
1899.
ber 27, 1901.

and

application

June

filed

this application filed

3,

Decem-

A c jutroiler for a pair of motors is described. It comprises contacts and connections adapted and arranged, in
one position of the controller, to connect the motors In
parallel, in opposite relation to each other, each armature
being in series with its field, and in a succeeding position
cross-connecting them so that each armature is in shunt
with the field of the other motor and in series with its own
field.

708.969.

Electric Railway.

John Van VIeck,

New

Thomas

E.

Murray and

York, N. Y.

November 22,
application
and this application filed March
filed

1901.
14,

Original

Divided
IQ02.

Parts of the system are a track, a car adapted to travel
on the track, an electrically controlled brake mechanism
on the car, fixed circuit terminals placed at intervals
along tbe track and in proximity thereto, and a selective
device carried by the car whereby the circuit may be automatically closed from any predetermined fixed terminal
to the electric mechanism of the brake, and the brake
thereby actuated.
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Progress on the Telephone Tunnels
Chicago.

in

Perhaps no more interesting engineering work is
in Chicago than the construction of
an elaborate system of tunnels under the streets of

now under way
the

downtown

business district for the Illinois Tele-

phone and Telegraph Company, which purposes to
construct an automatic telephone system having an
initial capacity o-f 25,000 subscribers' lines and an
ultimate capacity for 100,000 subscribers. These tunnels are from 6% to 14 feet in diameter, horseshoeshaped, and their tops are 24 feet or more beneath
They are destined for the carile street pavemeut.
bles of the telephone company, although it has been
suggested that compressed-air pipes and possibly other
electrical wires might tind accommodation in these

27,

1902.

No.

we have proceeded with

the work.
Experience has
taught me in the past that up to the present time
telephone companies in different cities have made a
serious mistake by not building their conduit systems
large enough to accommodate their increased business from year to year in its reasonable expansion.
After thoroughly canvassing the situation with Mr.
Wheeler, it was found there was no available space
left near the surface of the streets where a system
could be built which would accommodate an ex-

change of 100,000 subscribers. For instance, a si.\
by 7%-foot lateral tunnel would only allow us to
place enough cable, by crowding, for 25,000 telephones, coming in from one direction to a central
exchange, .'^fter thoroughly canvassing the requirements of an exchange for 100,000 telephones and

i:

Streets; shaft No. 7 at State and Eldridge Court;
shaft No. 8 at Congress and Market Streets.
The
location of these shafts allowed us to proceed with
the building of the conduits

covermg

downtown

the

district.

"The scope

work

of the

is

intended to reach the

on the South Side to Seventy-first Street,
on the West Side to Kedzie Avenue and on the
North to Fullerton Avenue, it having been decided
that the building of the tunnel by conduit methods
would be the speediest and most economical. From
the tunnel system extending on the south, west and
north it is the intention to build side branches covering the entire city. These side branches will
largely be constructed, as far as economical, by the
method of tunneling. From this system it is our
purpose to construct a sufficient number of miles of
tile-conduit system in outlying districts, it being
the purpose of reaching all of the available territory
territory

in

order to accommodate

The purpose

of Mr.

rectors

install

to

is

all

classes of

subscribers.

Wheeler and the board of

di-

a telephone in every residence,

as well as in every business office and every factory

Chicago.
"After having our plans approved by the proper
city authorities and shortly after starting with the
biiilfling of the conduit we found there was not in
in

Under the Corner of Van Buren and Sherman Streets. Looking South.
Under the Corner of Dearborn and Washington Streets, Looking North.

Under the Corner

of Franklin

and Washington Streets (Trunk System).

TELEPHONE TUNNELS IN CHICAGO.
large bores.

The work has been under way, more
three years.
The material encountered

or

less,

in

building the tunnels

for

is

mostly blue

clay,

which

cut out by curved knives and taken to headings
by small cars drawn by mules. Several articles describing the progress of this e-xtensive work have

is

appeared
illustrated
1902.

plished

in

:he

Western

ones of March

Electrician,
17,

1900,

Tlie present description of the

and under way

is

based on

notably the
April s,

and

work accoman

illustrated

Western Society of Engineers, by George W
Jackson, general manager
and engineer for the Illinois Telephone ConstrucMr. Jackson's
tion Company, on September 17th.
address was interesting and brought down to date.
lecture delivered before the
.

Portions of it are given
"I have been directed by Mr. Wheeler, the president, and the board of directors of the Illinois Telephone and Telegraph Company to build a telephone

system composed of conduits and cables which will
accommodate 100,000 subscribers, and it is with the
intention of building an

exchange of

this

size that

on the space required, we found that the
space was not to be obtained near the surface on
account of the present congested condition of the
streets.
Mr. Wheeler and myself then studied the
figuring

practical

situation

relative

to

building

conduits

by

method, and after thoroughly satisfying
ourselves that we were right, Mr. Wheeler asked
the city authorities to grant him a permit under the
plans as submitted in accordance with the ordinance
which allows him to construct his conduit system.
"After obtaining the permit work was started at
the first shaft, or what is known as shaft No. i.
It required considerable time and thought in locating
our shafts, as we had to show property owners
by the location of our shafts that we would in
no way inconvenience their tenants. After locating
shaft No. i, we leased other basements, which are
located as follows
Shaft No. 2 on Dearborn Street,
just north of the Fisher Building; shaft No. 3, at
113 and 115 Franklin Street; shaft No. 4 at State
and Lake Streets; shaft No. 5 at Randolph and
Clark Streets; shaft No. 6 at Harrison and Clark
the

tunnel

:

existence an accurate
cided that no further

map

of the streets.

work could be done

We

de-

until sucli

time as a new survey was made, and I had our engineering department make a new topographical surMaking this survey required considerable time,
vey.
it
being impossible for our engineers to run lines
until after the congestion was off the streets at
night, and compelling us to run our lines after 10
o'clock at night, and before five o'clock in the morning.
As can be appreciated by engineers, doing work
under these conditions was very slow and tedious,
but while it was slow and expensive, it has amply
repaid the
this

part

company.

I

would

of the engineering

like to mention that
was under the man-

agement and direction of Mr. Alfred Slade, an engineer

who

has been connected with

me

for several

years.

"After this new survey was made,
same checked and approved by the
pointed by the Department of Public
were then ready to proceed with the
the

downtown

district,

and

upon

and having
engineer ap-

Works, we
work in the

notifying

Mr. Eric-
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son,

the city engineer, of our intention to proceed

we were informed tliat lie would
not allow us to proceed in the way that the first
permits were granted on account of the number
witli

tile

worlc,

manholes that would be required by

of

us.

Mr.

Ericson took the position that the building of manholes such as we would need would be in the way
of a subway, which, in his judgment, the city would
some day build. He compelled us to adopt a method
whereby the building of manholes would be ob-

Two

duit.

The

doors are used.

cars are

September
allowed

through the outer door. After the lock has
received the proper number of cars, the doors close
the air is then drawn from the completed tunnel,
allowing the air to flow inside of the lock until it
becomes filled, thus equalizing the pressure in the
to enter

lock with that in the finished tunnel. In locking out
again, the inner door is closed, the valves opened at
the outer door allowing the air to escape, and thus

allowing the outer door to open again. The airlock system is operated by a system of valves.
"After excavating^ the concrete is placed in the
bottom and thoroughly tamped.
The lagging is
placed on top of the concrete, iron ribs being placed
on the bottom, the lagging and ribs being placed
three feet apart. After the ribs have been placed
the lagging is then placed behind the ribs and the
concrete thrown in behind the lagging in layers
of six inches. The use of concrete absolutely avoids
any chance of settlement, as the concrete is tamped
into the space between the lagging and excavation.
It makes no difference how irregular the digging
or mining may have been done, every void is filled
in.
Concrete is thus placed until it reaches what
is known as the key.
As it is important to have

27,
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"The cement used for the making of concrete was
American Portland. All tests of cement were made
by the company, and each barrel was
tested and
subjected to a 14-day test before being accepted,
under the most rigid specifications possible
to draw tip.
All concrete was made with the mixture
of five
parts of broken stone and screenings to
one part of
cement.
large part of the concrete

A

of gravel, gravel being used in the
as broken stone, five parts of gravel

was composed
same proportions

to one of cement.
This mixture of concrete was used on
the straight
At the intersections a mixture
of four parts stone or gravel to one
of cement was
adopted and used.
line of the conduit.

"In managing the work, in order
to have everything run smoothly, considerable
care had to be
exercised to see that the excavated
material was
promptly disposed of, as any delay in disposing
of
the excavated material would cause
delay, and consequently considerable care had to be given
to this
branch of the work.
large equipment (some 900
in number) of tram cars was built.
The tram cars

A

were

built to run on a gauge 14 inches wide. Doubletrack systems were laid throughout the entire tunnel system.
For handling concrete and excavated
material small cars were used 20 inches inside bv
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MAP OF CHICAGO {DOWNTOWN DISTRICT) SHOWING
TELEPHONE TRUNK TUNNELS IN HEAVY LINES.
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After
designing numerous cross-sections
and carefully figuring out what space would be required to accommodate our business, the tunnel size
viated.

12 feet nine inches by 14 feet, was submitted.
In
going over the situation with iVIr. Ericson, city engineer, he finally decided that 12 feet nine inches by
14 feet would enable us to lower the reels and
cables from our warehouse down to the level of
our conduit system, transporting the car reel and
cable around to the different lateral systems.
By
this method of lowering the reel and cable down
and transporting it around, it did away with the
building of manholes.
This method was finally
approved by Mr. Ericson, city engineer, with the
understanding that we would drop the roof of our
ii% by 14-foot tunnel so that it would not
come any closer than 24 feet six inches to the
surface.
In our original permits as granted we had
the right to construct our conduit as close as 22

six inches from grade.
"At the present time we have constructed about

feet

miles

12

of

conduits.

After

as to the nature of the soil,

satisfying

we adopted

ourselves

the air sys-

tem of tunnel excavation, and while

it was not altogether necessary for us to use this system, as the
nature of the soil we would have to go through was
such that it would stand without caving or swelling,

48 inches long. From the knowledge I have obtained in the management of this work I believe'
that the smallness of the cars was instrumental
in successfully carrying out the building of the I2
miles of tunnel in the short space of time it has
taken to construct the system. The reason for this
is that if a car jumped the track an ordinary man
could set it back on the track, which kept the moving of excavated material going on continuously
without any interruption also in the transportation
of concrete the smallness of the cars made it possible for the men to handle the concrete more readily
;

TELEPHONE TUNNELS IN CHICAGO. — CROSS- SECTION
STREET SHOWING MANHOLE ORIGINALLY PRO-

OF

POSED (since ABANDONED).
the key

three

properly placed, it is built in sections of
feet, or, in other words, the keyboards are

These keyboards are placed on the
which are three feet apart. The concrete is

three feet long.
ribs,

then thrO'wn

thrown

are

in,

in,

and, after three or four shovelfuls
concrete is then rammed, care

the

being taken that the concrete is rammed so that
every void is filled. By this any possible chance
of the ground settling is obviated. In the trunk
system the ribs are made of five-inch channel irons
and lagging plates made of No. 12 steel. These
steel ribs and lagging were used as an extra precaution on account of the extra weight of the concrete, as well as to allow the men to tamp tjie concrete thoroughly, without having the work left in
irregular shape. The walls of the six by 7%-foot
lateral conduit are constructed with 13-inch bottoms

we put in the system more for the purpose of being
protected from labor troubles than anything else,

PROGRESS ON

THE TELEPHONE TUNNELS
MULE CAMP, SHAFT NO. 8.

IN CHICAGO.

and speedily, obviating any chance of the concrete
being

—

TELEPHONE TUNNELS IN CHICAGO.
INTERSECTION
TRUNK AND LATERAL TUNNEL CONDUITS.
and lo-inch walls of concrete.
are

constructed

walls

—

TELEPHONE TUNNELS IN CHICAGO. CROSS-SECTION
OF LATERAL CONDUIT SHOWING CABLESUPPORTING RACKS.

system if the men should^ unforgo on a strike, we would have no annoyance, as there would be no danger if the work was
left in an uncompleted state.
"In installing our system, air locks were placed
as

with

the air

of

with

21-inch

OF

The trunk systems
bottoms and

18-inch

concrete.

"The work was carried on by three shifts of men
working eight hours each, the first shift of miners
going on at four o'clock in the afternoon and working until 12 p. m., the second shift going on at 12
o'clock midnight and working until eight o'clock in
the morning, the third shift, which was known as
the concreting shift, going on at eight o'clock in
the morning and working until such time as they
were through. The work of the third shift was arranged in such a way that they would get through
their work so the miners could go to work at the

tunately,

regular time.

outside the several shafts. Iron doors with
frames were embedded in the concrete, the locks
being long enough to accommodate in some cases

"The distance excavated by the two shifts of
miners averaged about 21 feet at each heading. The
number of working headings •averaged, taking in all
the different shafts, about 14. It required about 20
men to operate each heading. Thus a total of about
S50 men were engaged on the tunnel construction,

many as 10 cars. These locks are constructed
so that they will hold the air in the completed portion as well as the uncompleted portion of the con-

while about 600 men were employed in the office
forces, engineering department, and in the hauling
of gravel, stone, cement and excavated material.

just

as

set.

"Another method that we adopted for handling the
excavated material was at shaft No. 8. This shaft
is located on the river at the foot of Market Street.
At this shaft we constructed an incline, using an
endless conveying chain with dogs, constructed in
such a manner that they took hold of the axles of
the -cars and conveyed the cars to the ground surFrom the ground surface they were conveyed
face.

Here a system of moving
to the edge of the river.
platforms was erected, so that the platforms could
be raised or lowered for loading scows and not interfere with boats going up and down the river when
not in use. This method of handling excavation
was found to be very economical and did away with
nossible annoyance of delay.

"In carrying out the construction of this 12 miles
work we have not as yet had a single complaint
from a taxpayer or a pedestrian or a complaint from
have been
any department of the city hall.
also very fortunate in not having an accident on the
work. In conclusion, allow me to say that there
is no doubt that the people of Chicago will receive
great benefit from the building of an exchange of
100,000 telephones, and I know it is the desire of
the company to give them every benefit that can be
of

We

derived therefrom.

I

also

know

that

it

is

the desire

Wheeler and the financial men interested
with him to have the good will of the people of
Chicago and to give our people the best telephone

of

Mr.

system in the world."
The following table,

prepared

by

Mr. Jackson,

September

27,

gives in a concise

up

September

to
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way
i,

tlic tnniiel

work accomplished

1902:

Total number of feet tioislied

61,726

Bx Shafts.
Working
Days.

No. Feet.
....18,730
2.464
....17,510
... 1.244
.... 7,183
.

.

63.6
59
20.8
76.4
19.7
40. S

294
247
llS
229
63
176

.14.595
.

Average
Feet
Per Working Day.

.

.

Average working days from all shafts.
Average feet per day from all shafts
Total excavation from all shafts

iSS davs.
32S'ft,

.

,.175,000 cu. yds.

M.\TERiAL Used.
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of questions requiring the serious consideration on
the part of the central-station manager.
The most
careful scrutiny is required to prevent items
of
waste and keep the expenses commensurate with the
volume of business done. The question of current
and its transportation to the consumer may be ever
so carefully guarded, 5'et, if its delivery
is
not
watched with conscientious skill, much loss will result."

Mr. McRevnolds

said that the meter system

is

the

only just basis upon which to operate, and that fuel,
rates
labor and taxes should govern largely the
charged for current. He referred to the competition
manifest in natural-gas towns, and said that electricity w'as gradually winning favor over all competitors.
He commended the programme committee.

90,000 barrels.
30.000 cu. yds.
60,000 cu. yds.

Stone
Gravel

Indiana Electrical Association.
first annual convention of the Indiana ElecAssociation was held at the Hotel Denison,
Indianapolis, under the presidency of T. C. McReynolds, the able manager of the Kokomo Electric
Light and Power plant, extending over two days
ending September iSth. Every condition and circumstance seemed to conspire to make the meeting a
The interest manifested, the hearty particisuccess.
pation of the members and the increasing attendance upon each succeeding session put all doubts to
flight concerning the success and value of this new

Tile

trical

decision."
Hal. C.

service.
The central-station
susceptible of greater development than
man}' appreciate.
In many eastern towns there is
an average of one light to every inhabitant, while in
Indiana there is not one light in actual service to

business

is

PROGRESS ON THE TELEPHONE TUNNELS IN CHICAGO.
LOADING WAGON AT SHAFT NO. 7.

.The

and

the
increase in the volume of business does not necessarily entail a corresponding increase in the expense of operation. But central-station managers
should know definitely the full capacity of their
plants.
If running at full capacity additional consumers should not be added
rather encourage a
class of consumers that can be supplied during the
hours when the plant is being run at its minimum
capacity.
This can be accomplished by increasing
the motor power distribution. This business is calculated to be more remunerative than that of lighting
from the fact that service extends over a greater
field is prolific

;

number of hours.
"It

is

one thing to develop a business and another
and retain it. These involve a multitude

to conduct

of

Muncie presented

a paper

ing the members how they w'ould deal with ludicrous complications, such as are encountered in a
natural-gas town. He said natural gas is an oil product and its use is very destructive to house furnishings and decorations, but because of its cheapness, it
is very hard to displace.
In many instances householders are induced to allow an electric service put
in for special occasions and the superiority and cleanliness is so apparent that such trial service becomes
permanent. "Among the merchants we have overlooked no opportunity to place our lights, and there
have been times when they would not turn them on
for weeks, but there always comes that inevitable
time when gas runs low and our electric service is
in demand.
Thus by easy stages and by patient
waiting we have been enabled to get a foothold, because of superiority of service." Mr. Kimbrough disclaimed any knowledge of artificial gas as a competitor
"but while the problem of resident lighting
do not fear artificial-gas comis still with us we
petition," said he.
Mr. Kimbrough advised against
any attempt to compete with gas on a flat rate, "for
the tendency of the consumer is to waste your product and. energy without appreciating your philanthrophy." He enjoined upon the members the necessity of educating the people to the justice of meter
measurement as one of the fundamental principles
;

and thanked the officers and members for valuable
suggestions and assistance in giving the Indiana association a vigorous start.
The points brought out by the opening address
were vigorously discussed by the members led by
Thus early in the convenS. E. Gard of Richmond.
tion it was shown that the members were responsive
and enthusiastic concerning the purposes of the association and the benefits derived by an exchange of
personal experiences. An interesting paper was read
by A. M. Barron of South Bend, on,' "What
Hope to Accomplish by this Association." In substance he said the subject was so prolific as to be

We

Dock and Dump.
PROGRESS ON THE TELEPHONE TUNNELS IN CHICAGO.-

every five inhabitants.

Kimbrough

on "Best Methods of Dealing With Gas as a ComKimbrough is a young man of adHe often provoked amusement by ask-

petitor."
Mr.
vanced ideas.

•

and more satisfactory

;

;

association.

The opening address was made by President McReynolds, who felicitously congratulated the assosix
the
ciation upon the progress made during
months of its existence, the large attendance and the
interest manifested by the craft throughout the state,
Mr. McReynolds said that Hal. C. Kimbrough, manager of the Muncie Electric Light and Power Company and the present efficient secretary, was the
father of the lusty Indiana Electrical Association.
He said that since the organization meeting in March
the electrical business had responded cheerfully to
the progress of the age and enjoyed a large and
Great
profitable share in the season's prosperity.
progress has been made in modernizing electrical
plants by displacing old apparatus with new and
modern supplies and machinery with a view of taking care of the constantly increasing demand for
The president deplored the
heat, light and power.
fact that in some of the small towns in Indiana, capital had been timid because of the limited return on
investments in electric plants.
"This embarrassment, however," continued the
president, "is being rapidly overcome by reorganization and the installation of modern equipments and
a consequent increased profit because of the better

state board to which we can appeal when imposed
on by local class legislation or by arbitrary peanut
councilmanic politicians also general laws governing the supply of electricity, the furnishing of electricity by meter measurement at prices based on local
conditions, and this to apply to the arc lamp used
in street lighting, as well.
We shall ask that local
legislation may govern only the physical installation
of our property, but not its earning power; expert
examination of all wiring by licensed inspectors appointed after competitive examination by a board
of examiners, one of whom is to be a member of
our association. We desire to adopt rules governing the employment of men in our central-station
business to the end that the standard of service may
be kept on the highest plane.
We shall in every
honorable way discourage municipal ownership of
public utilities and pledge ourselves to the support
of those manufacturers that do business on the line
of the Golden Rule and who do not encourage the
installation of municipal plants in opposition to existing plants solely for the purpose of selling their
apparatus.
We further hope to secure legislation
that will protect our investments made in good faith
from municipal-ownership agitation laws that will
prevent a municipality from competing with us without compensating us on the basis of an arbitration

-

of this organization.
J. H. Harding of Laporte read an interesting and
comprehensive paper on "By-products."
He said
that the question that presents itself to the wideawake central-station man is, how to make use of
The installathe exhaust steam and other waste.
tion of a heating plant in connection with an electric-

Dump Tracks.
REMOVAL OF EXCAVATED MATERIAL AT SHAFT NO.

bounded by a wide horizon of

possibilities.

The

troubles of a central-station man begin with the
fire placed under the boiler and continue more or
less throughout every element necessary for the installation and operation of an electrical system. The
purposes of the association are helpfulness, the gaining of knowledge by an exchange of experiences and
suggestions based on each other's troubles and the
Mr. Barron
best method of overcoming difficulties.
said that there was urgent need of consultation and
cooperation to influence legislation to enact laws
affording better protection against theft of electrical
current and to curtail the present arbitrary power of
city councils to hedge and limit the extent of elec"We hope,"
trical improvements in a town or city,
said he, "to introduce a measure providing for a

8.

and power plant, however, is likely to be all
expense and no profit unless every detail is properly
worked out. The rates for heating in this state vary
from 15 cents to 18 cents per square foot of radiation per year. Mr. Harding explained the method of
estimating the radiation and sounded the alarm of
danger in making serious error in this respect. "To
the customer, the heating of residences and offices
has been a success from the start, so much so that
consulting engineers are kept busy making estimates
on heating and equipping buildings." Mr. Harding
light

it is only a matter of time
the public will demand central-heating plants,
and it is largely "up to" the present electrical plants
to furnish that service.
The paper of J. P. Clark of Terre Haute, on the

concluded by saying that
until
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Kincls of Coal Used and Results Obtained," was
presented, owing to Mr. Clark's inability to atThis was a disappointment, as the members
tend.
were anxious to hear this paper, as the fuel question
The subject, however,
is one of great importance.
coal
was discussed and the Indiana bituminous
seemed to lead all other kinds in tests thus far made.
"The Desirability of Enclosed Arcs of a Tub-transformer Variety, From a Central-station Standpoint,"
formed the subject of a paper presented by A. M.
This paper was replete
Barron of South Bend.
with technical information and provoked many questions and inquiries from the members, which Mr.
Barron readily answered.
S. E. Card of Richmond, in a paper, entitled,
"Meter Prejudice— Its Cure," suggested the advisability of all the power-house owners making an effort to educate consumers of electricity into the
knowledge that electricity, if sold to them by measurement, is much cheaper than if rated at so much
a light, in that they know exactly what they get and
pay for it accordingly. He urged upon the association to make a campaign among the electrical men
with a view to getting the consumers to realize that
this is the most equitable method and then make an
attempt to establish a imiformity of meter charges.
The association appointed a legislative committee
and left the date of the next meeting with the execuThirteen new members were adtive committee.
Present
mitted, making in all 61 active members.
The
officers were continued until the next meeting.
r.ot

Varney Electric Company of Indianapolis tendered
the members a dinner at the University Club. Many
participation
supply men were present, and their
added materially to the importance of the occasion.

The Arcophone
By

G. K.

or Speaking Arc Lamp."

Smith and

R. A. L. Snyder.

'

current. When this current is pulsating the temperature of the arc is raised or lowered correspondingly.
The volume of vapor is increased or diminished in
accordance with its temperature. Hence the volume
of the vapor increasing and diminishing sets up sound
waves in the surrounding air.
Through the four transformations just described
we have been able to reproduce speech, music, whistling, etc., of very excellent strength,
quality
and
timbre.
It would be rather surprising to most people, if in
the very near future all the arc lamp^ in town suddenly began to announce the current events of the
times.
With our present knowledge such a thing is

lamp made

to speak.

its

27,
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work, while for the latter work some prominent
engineers advocate the use of high-tension motors
of the three-phase type directly on the trains, doing
away with the transforming stations entirely. Some
of the disadvantages of the three-phase system, even
with the cascade-motor arrangement, which is the
equivalent of the series-parallel control in directcurrent working, are that when the train is under
full speed only half the motors are in use doing
work. Again, the use of two or more trolley wires
is a great difficulty to contend with
and the heavy
starting currents produce excessive feeder losses and
;

possible.

The speaking arc lamp will probably have a great
commercial value in advertising.

Alternating-current Railway Systems.
By Frank C. Perkins.
I.

Single Phase.

current is now being so extensively used in connection with electric-traction work,
especially with polyphase power transmission and

The

alternating

rotary converters, that it may be of interest to note,
by a retrospective glance, what has been done in
recent years by engineers in Europe and America
in the design and invention of electric-railway systems using single-phase and polyphase alternating
currents, with and without rotary converters, on
the cars or along the line, as well as the various
types of induction systems of electric traction which
have been patented in the United States by prominent American and European electrical engineers.
On account of the advantages which the alternat-

implies, is an arc
arc lamps used in this
demonstration are two Schuster hot-wire iio-volt
direct-current constant-potential standard-style, taking about seven amperes each.
The only 1 10- volt direct current obtainable for
these experiments was furnished by Earl Marvin, of
the National Biscuit Company, from a motor circuit
of the lecture room.
in its factory just back
motor circuit is not exactly the best source of cur-

The

"arcophone," as

September

FIG.

I.

DERI COMBINED ALTERNATING DIRECT RAILWAY
SYSTEM.

require great generator capacity at the central

power

station.

If

the

single-phase alternating-current system, as

proposed by Mordey and Jenkin, can be successfully
developed, and is found practicable, the difficulty of
several trolley wires, required as with the polyphase
system, is avoided. It is proposed to use the Ward
Leonard method of speed regulation, employing an
induction motor driving a direct-current dynamo.

name

The

nxLji n n n

nj^

A

The impulses due
rent supply for this experiment.
to the brushes of the motors running over the commutator bars make the arcs slightly noisy.
The other apparatus used in this experiment was
loaned by the Central District and Printing Telegraph Company, and consists of iron-clad repeatingcommon-battery transmitters, and Western
coils,
Electric rolled condensers.
plainly the wiring of the
of an arc circuit and a transtransmitter is used to make a

The diagram shows very
circuit.

It

consists

The
mitter circuit.
pulsating current in accordance with sound waves
The repeating coil transthat strike its diaphram.
forms the pulsating current from the transmitter circuit to the arc circuit. The condensers serve to make
shorter circuits for the pulsating currents. The condensers also serve to cut down the natural pulsations

Flf^COPHONE

Cmcui T

ELECTRIC-RAILWAY SYSTEM
ing current has for power transmission at high potentials and the growing tendency for its use in
electric traction, much more attention has been paid
to the study and design of converter systems for
and
electric-railway work than is generally known
some of the systems proposed are bound to be of
great value and to be extensively used in the near
;

future.

By converter electric-railway systems is meant not
only those using rotary converters and static transformers along the lines, but those using converters
and rectifiers on the cars, with and without storage
batteries, as well as the polyphase railways, using
purely alternating currents with direct-current motors.
Induction systems are considered to be those
where converters or transformers are employed, the
primary of which is stationary along the line and
the secondary is movable and mounted upon the
train.

Tn/iNSMITTEP

The 500-volt direct-current system is used almost
exclusively at the present time, both in Europe and
America; and while its range is largely extended
by the three-wire, 1,000-volt system, as on the City

DIAGRAM OF SPEAKING-ARC CONNECTIONS.

and South London

of the current in the motor circuit, which otherwise
would make a noisy arc. The resistance lamp cuts
down the current to the proper amount for the
The arc transforms the pulsattransmitter circuit.
ing current into sound waves.
Several theories have been advanced as to what
causes these sound waves to issue from the arc. The
most logical explanation appears to be the one giving
the cause as the sudden expansion and contraction
of the air due to the variations of the temperature of
^

the arc.

When

—

motors directly upon the cars will find
great field in high-speed traction, or whether the
single-phase alternating-current system with trans-

polyphase
a

transmitter the
sound waves striking the diaphram cause the current
This pulsating
to pulsate in the transmitter circuit.
current sets up similar pulsations in the arc circuit
through the repeating coil. The temperature of the
passing
current
arc varies as the square of the
through it. As the arc is composed principally of
carbon vapor in a high state of molecular vibration,
The temperit would have a very low specific heat.
ature of this vapor varies almost instantly with the

a person

speaks

into

the

Read, with demonstration, before the Engineers' Society
I.
Westera Pennsylvania at Pittsburg, April 2, igo2. The authors
are connected with the Central District and Printing Telegraph
Company (Bell telephone) of Pittsburg.

of

—

railway the two lines
of trains, with their SOO-volt motors, being balanced
on either side of the system a much wider range of
current distribution is possible by the use of threephase transmission and rotary converters; and this
system, which has such excellent qualities and is
exploited by manufacturers of great resources, will
be most extensively used during the coming years.
Whether the three-phase alternating systems using
electric

formation on the train to direct current, as proposed
by Messrs. Mordey and Jenkin, will solve the question

of

electric

working

for

steam trunk-line

rail-

a question which the future alone can tell.
The substitution of static transformers for rotaries and the use of three-phase motors on the
trains, as proposed by Ganz & Co. for the Metropolitan railway of London, are now in use on the

ways,

is

Swiss mountain railways with success, and are asserted by Ganz & Co. to be equally as practicable
for city service and long-distance, high-speed railway

DEVISED BY GEORGE WESTINGHOUSE.

whose voltage
rheostat while

may

be varied as desired by the field
operating at a constant speed, and
supplying the direct current to the railway motors
at low voltage, giving a very heavy starting torque
with the use of very little power. The motor-generator set which is proposed on the train is operated
continuously at a constant speed by a single-phase
motor with current from the high-tension line directly to the motor terminals.
All starting resistances are avoided, and the speed of the motors is
regulated entirely by means of the generator field
rheostat.

Mr. Max Deri of Austria-Hungary has invented
combined alternating-direct-current system for
electric traction (Fig. 1I
in which he uses storage
batteries upon the car or train.
He says: "The
advantages of employing alternating currents, more

a

particularly multiphase currents, for transmission of
power, are well understood, but in the construction
of electric-railway systems it has not as yet been

found practicable to employ single-phase alternating
currents successfully. This is mainly because alternating-current motors, although more solid in construction and in many respects more advantageous
than direct-current motors, do not work as well on
electric railways because of the great variations of
speed required and also because of the difficulties in
starting alternating-current motors and .of utilizing
alternating currents in connection with accumulators.
With a view of utilizing alternating currents to
some extent for electric railways, it has been repeatedly proposed to construct such railways with transforming stations to convert the alternating current
into continuous current
but such transforming appliances are expensive, involve considerable loss of
energy, require special care and are in many respects
uneconomical."
Mr. Deri claims to do away with these difficulties
and to permit the use of single-phase or multiphase alternating currents, without employing transformer stations, but by using accumulators on the'
car in connection with a direct-current dynamo or
motor on the car axle and line conductors supplying
alternating currents to an alternating-current motor
also on an axle of the car.
Mr. Deri states that he employs the alternating;

September
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current motors and direct-current motors to the best
advantage, the greater part of the work for producing power being obtained from the alternating
currents direct!}', and but a small part, the work
of the accumulator, being obtained through the transformation.

According

system, the

this

to

from the

nating current

line

single-phase alter-

conductors furnishes

portions

alternating-current

the

the

of

209

apparatus,

and compensating for variations from average load.
Normally, the motor car or locomotive is propelled
by the alternating-current motor end of the rotary
converter, deriving the single-phase current from the
power station over the trolley line. If the load is

down

decreased, as in going

being brought to

is

rest, the

hill or when the train
current from the direct-

Jury Regulations for

St.

Louis World's

Fair.
The following selections from the special rules
and regulations providing for an international jury
at the St. Louis World's Fair will give prospective
exhibitors and others a good idea of the system 'of
making awards.
^'
''"'" lumber of jurors in the lutematlonal
I
^i"^.
Jui-y
of Awards shall be approximately two per centum
of the total uumber of exhibitors, but not in excess of
that number, and each nation having 50 exhibitors or
more shall be eutltled to representation on the jui-y
Ihe number of jurors for each art or industry, and for
each nationality represented, shall, as far as practicable
be proportional to the number of exhibitors and the
importance of the exhibits.
2. Each group jury shall be composed
of jurors and
alternates.

The number of altern.ates shall in no case exceed
one-fourth of the number of jurors, and they shall have
a deliberative voice and vote only when occupying the
places of absent jurors.
3. The United States jurors and alternates
of the
group juries shall be nominated by the chiefs of departments to which the respective groups belong. The
jurors and alternates of the group juries representing
foreign countries and the United States insular possessions shall be nominated by the commissioners of such
countries.

5. The chief of each department shall have general
charge of the organization and direction of the group
juries in his department.
He shall be admitted to all sessions of the.se juries
for the purpose o( directing their attention to matters
relating to the judging of exhibits
«. The
worii ot the group juries shall begin 30
days after the opening of the exposition, and shall be
completed on or before 60 days after the opening

V",'

of the

FIG.

3.

IKiwcr to run the train, and during this time the
direct-current dynamo, being driven on one of the
car axles, charges the storage battery, which acts
as a sort of transforming device, the accumulators
acting also as a "booster battery" to equalize the

motive power.

S.

ENTZ RAILWAY SYSTEM WITH ROTARY TRANSFORMER AND STORAGE BATTERY.
current end of the rotary transformer charges the
battery.
When there is an increase in the load, such
as would overload the alternating-current motor, as

going up

in

out

the

hill,

permitted to help
motor by driving the

the battery

alternating-current

is

running on a down grade the
being charged, and on an up

In

storage battery is
grade, where the alternating-current motor does not
supply sufficient power to move the train at the
desired speed, the battery supplies current to the

dynamo, which is thereby converted into a directcurrent motor to aid the work of the alternatingcurrent motor. The battery can also be used to
supply the necessary current for motive power in
stretches where the line conductors are interrupted.
The starting of the train is also accomplished by
the direct-current motor and current from the batterj', as the single-phase motors cannot be started
under load, but after attaining the proper speed
they work well. The shunt motor is used, as the
battery pressure need not be more than 100 or 200
volts.
The shunt motor and battery form a braking
utilizing

device,
train

in

the

stopping,

kinetic

at

the

15. The superior jury shall determine Anally and
the awards to be made to exhibitors and collaborators in all cases that are formally presented for
its consideration.
If, for any reason, an award is not satisfactory to
an exhibitor, he may file written notice to that
effect with the president of the jury within three days
after the official notification of the award, and this
notice shall bo followed, within seven days after the
date of the official notification, with a written statement
setting forth at length his views as to wherein the
award is inconsistent or unjust.
16. The worii oj the superior jury shall be completed on or before 130 days after the opening of the
exposition, and as soon as practicable thereafter formal
public announcement of the awards shall be published
by the Louisiana Purchase Exposition Company.
18. The deliberations of all juries shall be strictly

fully

The president

of the exposition company, the director
exhibits, and the chiefs of departments, shall have
privilege of attending any sessions of the several
juries.
A majority of any jury, shall, in all cases, render and
confirm a decision.
19 The exhibits of persons occupying the position of
jurors or alternates, and suchi exhibits as may have
been exempted under Section 2, Article XXII.. shall
be classed as nohcompetitiye, and shall not be examined
b.v the jurors.
24. Whenever it is applicable, a decimal scale system
shall be used in judging the merits of exhibits, 100
representing perfection; and as a suggestion to juries,
for instance in commercial exhibits, the following is
offered;
(a) Value of the product, process, machine or device,
as measured by its usefulness, its beneficial infiuence
on maniiind in its physical, mental, morai, and edu-

the

cational aspects
Counting not to exceed

static

invented by C. S. Bradley, utilizing a static transformer upon the train, together with an alternating-

group juries.]

of

powerful torque for starting.
In the United States Datent of George Westinghouse, Jr., for his system of electrical distribution
of alternating currents for electric railways, with

A

shall carefully examine all expertaining to the group to which it has been
assigned.
[Hules 12 to 14, inclusive, provide for department
juries and a superior jury to review the worii of the

secret.

energy of the moving
same time providing a

transformers, rotary converters and rectifiers,
the inventor shows a method of utilizing direct-current motors and storage batteries upon the car and
also a rotary converter or rectifier, as illustrated in
Fig. 2, utilizing the single-phase currents from the
line and transforming to direct current in a similar mamier to that mentioned by Mordey and Jenkin.
converter system for electric railways has been

exposition,

Each group Jury

hibits

25

Skill and ingenuity displayed in the invention, constructions and application.
Counting not to exceed
25
(c) Merits of the Installation as to the ingenuity and
taste displayed, the cost and the value as an exposition attraction.
Counting not to exceed
10
(d) Magnitude of the business represented, as measured
by the gross sales during the calendar year preceding
the opening of the exposition.
Counting not to exceed
10
(e) Quality
or cheapness, with reference to the possession by the exhibit of the highest possible quality,
or the fact that the article is sold at so low a price
with reference to its quality as to make it a valuable
acquisition to the purchaser.
Counting not to exceed
10
(f) For
the completion of installation within required
time, and for excellence of maintenance.
Counting not to exceed
10
(g) Length of time the exhibitor has been in business
as showing whether exhibit is a development of original invention, or Is an Improvement on the work
of some prior Inventor.
Counting not to exceed
5
(h) Number and
character of awards received from
former expositions.
Counting not to exceed
5
25.
A special award, consisting of a gold medal,
in each department, may be recommended by the department jury, for the best, most complete, and most
attractive installation.
26. The following scale of markings shall be used in
determining the final merits of an exhibit, and fixing
ihe award that should be made, 100 being used as Indicating perfection;
Exhibits receiving markings ranging from 60 to 74,
Inclusive bronze medal.
Exhibits receiving markings ranging from 75 to S4,
Inclusive— silver medal.
Exhibits receiving markings ranging from 85 to 94,
inclusive gold medal.
Exhibits receiving markings ranging from 95 to 100,
Inclusive— grand prize.
30. United States jurors, except such as are officers
and employes of the exposition, shall receive necessary
and actual cost of transportation, and compensation at
the rate of .$7 per day for such time as they arc actually engaged in the work assigned them at the exposi(b)

FIG.

4.

^ANOTHER ARRANGEMENT OF ENTZ RAILWAY
SYSTEM.

end

direct-current

motor.

The

plished

by

of

starting

the
of

rotary

the

train

converter
is

also

as

a

accom-

supplying direct current to the directcurrent end of the rotary from the battery,

and when up

to speed the alternating cur-

rent supplies the necessary power.

Another design of electric-railway sysusing a rectifier on the car driven by
an alternating-current motor, as well as
a storage battery and direct-current motor, is that shown in Figs. 5 and 6, and
tern

'»a

.

—

—

PIk.

5.

ALTERNATING-CURRENT ELECTRIC RAILWAY.
current, motor-driven rectifier, supplying direct cur-

rent to the

A
been

C.

cars.

as

in Figs.

3 and 4. a storage battery upon the
rotary transformer, which is di-

well as a

rectly connected

current

to

the axle

of the car.

the direct

from the battery being employed to

start

Reagan,

6.

.SINGLE- PHASE SYSTEM.

was patented

in the

United States recently by Harry

Jr.

\To he contimied.]

system of converter electrical distribution has
designed by J. B. Entz, which utilizes, as

shown
car.

motor driving the

Fig.

— REAGAN

The Blue Ridge (Ga.) Electric Light and Power
Company has been incorporated with a capital stock
of $10,000. The incorporators are John H. Carter,
E.

O. Dobbs and

J.

F.

Holden.

tion.

A

comparative report of the gross earnings of
the Detroit United Railway for the second week
of September, igoi and 1902, and also for the periods between July 1st and the second week of September of the two years shows the following: Second week of September. 1902, $67.282 igoi, $60,344. showing an increase of $6,938; July ist through
second week of September, 1902, $2,397,441
1901,
$2,090,119, giving an increase for 1902 of $307,322.
;

;
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Mr. Perkins'

is

resume of the art leading
the very recent developments which are excit-

useful in giving a brief

up to

CHICAQO.

«

New

York.

—

OOBBESPONDENOE

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

JtA-DVERTISINQ-.— The Western Electrician— the only
eeneral electrical paper published in the West— thoroughly

This is a claim which
CAN BE MADE BT NO OTHER ELECTRICAL JOURNAL IN THE
merchants
and manufacturers
Electrical
United States.
own.

desiring ivestern trade will appreciate the unequaled value
of this journal as an advertising medium in iis special field.
Advertising rates are moderate, and will be furnished on
application.
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telephone

project

of

TUinois

the

Telephone and Telegraph Company in Chicago is of
exceptional interest and novelty. The exchange is
to be an automatic one and very large, starting off
with capacity to serve 25,000 subscribers, and with
allowance for an ultimate capacity of 100,000 lines.
In addition, the underground conduits have been
built on a deep-tunnel system entirely new in telephone work. The work, as will be seen from an
article in this issue, has now reached a stage where
it would appear, even
to the most sceptical, that it
must be carried to completion. The time now set
for giving service from this automatic exchange, with
its fine tunnel system,
is next
spring.
Unless the
plans should miscarry at the last minute, Chicago
will be able to show to the world next year the
very latest thing in telephone-exchange service.
Certainly

completion
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of this

be awaited with eagerness by
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elaborate
all

interested in

development.
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gratifying growth of that useful organization.

Since

new members have

joined

the Cincinnati meeting 94

and at the last account the recruits
were still coming in. There still remains a large
field to draw from, however, and the society ought
to have a thousand or fifteen hundred members in-
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— embark

vigorously,
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fact,

much

on several

lines
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which merely a good beginning has been made. The

213

association should appeal particularly to the smaller
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central stations, for
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213

companies

nowadays most
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all

of the larger
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member-
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Electric
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may meet on
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Association,

conserve their interests,

new members

of

a

Electric-light

215

216

will

continue.

The

recent

accident

to

President

Roosevelt

at

Low but not Available
Central-station Heating to be Resumed in Evanslon
Chicago Street-railway Arbitration

216
216

tion of the speed of electric cars in Massachusetts.

Trolley Strikers Enjoined

216

The

Rates

216

DEPARTMENTS,
Correspondence
New York Notes
New England News
Canadian Intelligence
Southern Developments
From the Buckeye Slate
Information from Indiana
Northwestern Notations

On

217, 218

217

Z17

Personal

Trade News
Business
Illustrated Electrical Patent

Record

prefer the state control, as that would

make

a

report

218

Telegraph
Space Telegraphy
Miscellaneous

men

railroad

218

Z17

^.

commissioners wish to obtain
the authority to regulate speed, which is now vested
in municipal
authorities.
Leading- electric-railway
state

218

217
217, 218

Electric Lighting
Electric Railways
Publications

has brought up the question of the regula-

uniform rate of speed in all parts of the commonwealth.
The commissioners asked the last Legislature for the necessary authority, but that body took
no action on the matter. The commissioners' last

217

the Pacific Slope

Pittsfield

218
219
219
219
219
219
219
219
219, 220

CONVENTIONS AND EXPOSITIONS.
latornatioaal

Association of Municipal

Blectricians, Ricii-

crossings can be avoided at an expense
burdensome, this should be done. Where
such crossings cannot be avoided by reasonable out-

safeguards

suitable

lay,

Thomas

should be

provided."

former state senator and a director of the Berkshire Street Railway Company,
says
"If the commission had had authority over
locations at the time of the laying out of the grade
Post,

a

:

crossing where the accident to President Roosevelt's
carriage occurred, such a crossing of the highway
railroad

the

may

It

commissioners' position

be added
seems to

be a reasonable one; the reform they advocate should

be carried out.

Cheering
that

tidings

come from Boston

the gas companies are to

all

to the effect

merged and

be

eventually will furnish gas for fuel only. Of course,
there is nothing novel or inspiring in the news of

a mere merger of industrial companies, but the an-

nouncement of an intention
fuel consumption exclusively
lary that electricity

to

manufacture gas for

carries with

it

the corol-

upon for illumination.
Indeed, the newspaper announcement says in
specific terms:
"The Brookline company's plant
will produce electricity, which will ultimately supersede gas completely as an illuminant. This means
eventual consolidation of all the gas and electricis

to be relied

light interests of the city.

Ultimately the gas plants,
except that of the Brookline company, will be closed
and sold, or used to produce gas for fuel only.

made

sufficiently

into

cheap to become
Without entering

the merits of the large question of industrial

it may be
said that the general idea
of using gas for fuel only, relying on electricity for

combination,

light and power, is entirelv sound.
Gas
losing ground as an illuminating agent.

riority

of

electricity

is

only argument against

universally

slowly

is

The

supe-

recognized,

the

being that of expense. But
with increased experience in central-station manageit

ment the
rent

is

cost of producing and distributing the curbeing intelligently reduced, and although the

man

of possessing no

labors under the disadvantage

still

means of storing

his product in
economies are constantly being
effected which reduce the cost to the consumer.
In
street lighting gas has for some time been forced
to the rear, in this country at least, and in interior
illumination a similar fate seems surely to await it.

large quantity,

still

Few persons Avould suppose that in law a submarine telegraphic cable could be regarded as merely
a projection of the land and therefore not coming
within the jurisdiction of an admiralty court. Such,
however, is the fact at least in some cases. The
point came up recently in the case of the Western
LTnion Telegraph Company against the schooner
Guide. Judge De Haven of the United States District Court dismissed the libel against the vessel
on the ground stated. The suit was for $8,000 damages for injury done by the anchors of the schooner
to a cable between San Francisco and Oakland.
Judge De Haven, in his decision, quotes Hughes on
Admiralty, as follows
"The line is frequently narrow between the navigable waters and structures
bridged over them. Anything that is attached to the
shore, although the water may be beneath it, is con-

—

sidered as a mere projection of the shore, and torts
happening upon such structures are not within the
jurisdiction of the admiralty courts.
This applies
more especially to wharves and bridges, which are
fixed structures." The judge adds:
"In my opinion the same rule is applicable to a cable with ends
attached to the main shore and its body resting upon
land under navigable waters." Perhaps, however, this

doctrine does not apply to cables lying in the high
seas,

always to be, restricted to a speed consistent with the safety of other travelers upon the
highway. The same car, moving over private land

is

or

ex-

and highway.

railway

of

be

too

"Under existing
law the steam railroad is prohibited from crossing
the highway at grade, and a city or town is prohibited from laying out a street across a railroad at
grade, without the consent of the board. The electric car, in moving along the streets of a city, must
by force of circumstances often be, and ought by
contained

the

following:

regulation

mond. Va., October 7th, 8th and gth.
\m3ricaa Street Railway Asssciation, Light Guard Armory,
Detroit Mich,, October 8tb, gth and lotb.

should

:

216
216

crossings

grade

the

restricting

railway,

such as lamp testing, uniform-accounting
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and
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27,

Where such

not

electric-light

companies are many times repaid
by the existence and work of the association for the
expense of maintaining it, which is comparatively
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Editorial

tended

law,

of

the sole illuminant in general use."
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Part I. Illustrated
Jury Regulations for St. Louis World's Fair

crossings

that

The

The

train.

would never have been permitted."

of this article.

will
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By G.

subject

systems

week. Next week's installment will he devoted to
polyphase systems, while the concluding portion will

tion
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in this issue,

does not take up such late developments as the
Arnold single-phase electro-pneumatic system, but

EVERY SATURDAY.

510 Marquette Building,

on "Alternating-current Rail-

article

way Systems," begun

September

over a

way

under practically

of

its

like

own, approaches a highway
conditions

with

the

railroad

beyond the three-mile

juries

to

cables

Nearly

limit.

all

occur within the legal shore

inline,

which national jurisdiction extends. It would be
know if the ruling of Judge De Haven
would still obtain if the injury to a cable were sustained, in some manner, out' at sea.
The whole sub-

to

interesting to

ject

of the legal

status of cables

in

the high

seas

involved in some obscurity, as was shown by the

cable-cutting episodes during the Spanish-Ainerican

war.

There has been some agitation

to bring about

nn international conference on the subject, but the

matter was allowed to drop.
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American Electrochemical

Society.'

Tuesday's Session.

The second

day's session of

tlie

convention of the

American Electrochemical Society, held on Tuesday
of last week, was in the auditorium of the Natural
Food Company on Buffalo Avenue. Niagara Falls,
N. V. The first paper was that of Marcus Ruthenberg of Philadelphia, Pa., on "Developments in ElectrometalUirgj- of Iron and Steel." In the absence
of the author, the paper was read by Dr. Edward
Hart of Easton, Pa. The author stated that there
are many iron ores too low in tenure to permit
smelting: that concentration is essentially the separation of the valuable from the valueless, and that
in ores in which the iron is carried as magnetite
it becomes a simple and beautiful method of separaAn essential feature is to determine what
tion.
fineness of mesh is required to release each individual particle from its neighbor, for if not ground
fine enough the magnetic portion will drag a nonmagnetic portion into the heads, deteriorating the
quality of the concentrates. To prevent adhesion,
Those
the ground ores may be handled in water.
who took part in the discussion were Dr. Hart. Dr.
Salom
Keith. W. McA. Johnson, C. J. Reed. P. G.
and Professor Richards. Dr. Keith felt the author
was too sanguine, while Mr. Salom didn't see any
danger of the electric furnace superseding the blast
furnace.
Professor R. S. Hutton, Owens College, Manchester, England, read a paper on "The Fusion of
Quartz in the Electric Furnace." It was well received.
Professor Hutton made mention of the fact
that the process was not in commercial use, and
that he had no commercial interest in it, simply
mentioning it in order to suggest a new industry.
The paper was discussed bv C. E. Whitney, Professor ^\'. D. Bancroft, F. A. J. Fitzgerald, Dr.
Doremus and Professor Haber, the last named of
Carlsruhe, Germany.
Eugene A. Bj'rnes, Washington, D. C, read a
paper on "^'oltaic Cells with Fused Electrolytes.'
Carl Bering of PhiladelIt was briefly discussed.
phia presented his paper on "An Apparent Electrochemical Paradox," given in abstract on this page.
The discussion was extended, being participated in

by

Hugh Rodman, W. McA.

Johnson,

Professor

Carhart. C. J. Reed, Professor Hutton. Professor
Burgess. Professor Bancroft. Professor Kahlenberg,

Professor Haber. Professor Richards and W. M.

the reading of the paper Dr. Keith, Professor BanReed, Professor Carhart, Professor Kahlenberg, W. P. Taggart and Professor Richards took

which passed

croft, C. J.

and on the energy which must be
accounted for to conform with theory, would "also
show that the required voltage need be only very

part.

low, the lower, the greater the

Alfred H. Cowles, Cleveland, Ohio, read a paper
on "h Unit of Quantity of Electricity for Use in
Electrochemical Calculations." The paper elicited
discussion, at the close of which Professor Edward
R. Taylor of Penn Yan, N. Y., read a paper on "Some
Further Advances on the Closed and Continuousworking Electric Furnace." "It would take less
nerve on my part," said he, "with my present experience, to construct an electric furnace that would

tion.

than
are

it

16 feet

in

diameter and 41 feet high."

The session of Thursday morning opened with the
reading of D, H. Browne's paper on "Pumps and
Other Accessories in Electrolytic Plants," by Woolsey McA, Johnson. It was discussed by Dr. Keith,
Mr. Johnson and Professor Richards. Henry Noel
Potter read Professor John Langley's paper on
"Electrochemical Polarization." It was discussed by
Alfred Cowles. Carl Hering, Mr. Potter, Professor
Richards and Alois von Isakovics. C. J. Reed, secretary of the society, was forced, owing to illness,
return home on Wednesday night, and in his

to

absence

his paper on "Phenomena of Electrolytic
Conduction" was read by Carl Hering, the discussion being by Messrs. Hering, Johnson, Cowles, Potter and Richards.
A resolution was adopted that the next meeting
of the society be held in New York city.
Resolutions of thanks to the local committee and the ladies'
committee were also adopted. The election of officers (by a mail ballot) will take place before the
next meeting, which will be held some time during

next April probably.

Social Features.

While the Niagara

convention was mainly devoted to the consideration of papers, etc., the social
end was not overlooked, and there was much running about to visit some of the plants and power
houses. On Wednesday evening Manager Greenwood of the International Hotel provided an elab-

mem-

orate special dinner, at a special hour, for the

guests and their ladies, and this was thoroughly enjoyed. The toastmaster of the occasion
was Mr. William B. Rankine, vice-president of the
Niagara Falls Power Company. Toasts were responded to as follows "Tlie City of Niagara Falls,"
bers,

Mayor John M. Hancock; "Our Society," Dr. J. W.
Richards, Bethlehem, Pa.
"Our Sister Society."
Professor Haber of Germany "Our Foreign Members," Professor Hutton, Manchester, England "Our

Keith.

Philadelphia.

The practice of the convention was to have the
various criticisms made after the paper was read,
following which the author would reply thereto.

The local committee that did so much to make
the convention a success was made up of Niagara
Falls electrical men, headed by Charles M. Hall.

Wednesd.ay Moening.
Professor

W.

cussion.

Wednesday Afternoon.
The programme
Island,

Canadian

on Wednesday afternoon,

but,

to the scenic beauty having been temporarily
destroyed by the power developments there in progress, the society was advised not to visit the point,
so held an afternoon session. The opening paper
was by Professor F. Haber. Ph. D., Carlsruhe, Germany, his subject being "Phenomenon of Formation
of Metallic Dust from Cathodes." It was with much
pleasure that the society greeted a member of the
parent electrochemical society of the world, and
Professor Haber's paper was heard with benefit by
all.
Professor Haber gave two illustrations of the
dust formation, and in the discussion that followed

owing

I.
Tq! ra?->-t of the first day's session of Ihe convention at
Niagara Falls, September 15-18, 1902, was Biveo in last week's

Western Electrician

curious

Suburban Electric Road at Salt Lake.
An

important electric-railway enterprise has been
in Salt Lake City by Chicago and Salt

instituted

capitalists.
The Salt Lake and Suburban Railroad Company proposes to build about 45 miles of
road throughout the various highways in Salt Lake
County. Guy Sterling, the engineer in charge of

work

the

of preliminary surveys, has two gangs
work, and is hurrying this portion of the
work to early completion. The motive power will
be electricity, and will be developed by water, to be

of

men

at

A

obtained from Mill Creek, principally.
cold storage is to be established at Salt Lake for storing all
fruits and vegetables carried over the line from
farms lying along the line of the road, and the
company expects to place an expert on the road

who

will instruct farmers as to best methods of
handling and packing their products.
The road will start at the corner of First South
and Second East Streets, in Salt Lake, and the main
line will run to Sandy, 12 miles south of the city.
Branch lines will run east to Big Cottonwood Canyon, and west across the Jordan River to Redwood
Canyon, taking in several towns en route. A fine
hotel is to be built by the company in Big Cottonwood Canyon, where a pleasure resort is to be laid
out equal to any similar resort west of the Missisippi,

as the altitude of the canyon is from 5,000 to 12,000
feet above sea level, the air clear and healthful and

the fishing excellent.
After the surveys are completed estimates and
contracts will be made for up-to-date equipment.
The company is incorporated for $500,000. C. L.
Furey of Chicago is president, L. W. Pitcher of Chicago, vice-president, A. W. Taylor of Salt Lake secretary and general manager, and George M. Cannon,
Lake,
cashier of Zion's Savings Bank of Salt
treasurer.
The company is incorporated under the
laws of Delaware.

Electric Intramural Railway for St. Louis

World's

;

;

Affiliated

York
croft

;

Societies,"

Professor

Crocker

of

New

"Our College Professors," Professor Banof Cornell
"The Ladies," Carl Hering of
;

By Carl

Paradox.'

Hering.

The writer described a curious experiment which
he and Mr. Reed made some years ago in which
water was decomposed in visible quantities at voltages far below the theoretical (about 1.45), even
as low as about 0.3 volt. This seems to contradict
the law of the conservation of energy, as these gases,
recorabining, could generate
more than this
in
amount of energy, and

it would therefore be perpetual motion, which is impossible.
The experiment consisted in electrolyzing acidulated water in a strong N-shaped glass tube, which
was sealed at both ends and provided with a bend
containing mercury, which enabled the mechanical
pressures to be read off. The results were shown
The pressure reached about 23 atmoin a curve.
spheres when the tube exploded. The voltage at
the terminals when a constant current passed diminished rapidly and very decidedly to about 0.3 volt
at about 16 atmospheres, and then remained pracAllowing for the loss due to retically constant.
sistance, the actual voltage of decomposition was
much lower, nearly zero. There was visible gasing
during the whole test, showing that water was really
being decomposed; the increasing pressures also

showed

called for a visit to the Dufferin

side,

;

An Apparent Electrochemical

address is given on another page.
Professor H. T. Barnes, Ph. D., McGill University', Montreal, Canada, presented a thorough paper on "Theory and Practice of Continuous Flow
Calorimetry." With drawings he illustrated how to
obtain the relative and accurate measurement of the
calorimeter.
His paper was discussed by Professor
Kahlenberg. Alfred H. Cowles. Professor Hutton,
H. N. Potter, W. R. Whitney, C. J. Reed, Professor
Reuterdahl,
Pattison. Arvid
Carhart, Frank A.
Providence, R. I., presented a paper on "The Electronic Hypothesis and Its Applications." The paper
attacked the law of gravity. In the discussion Professor Carhart said that he didn't want it to appear
that the society approved of the deductions made
in the paper. Woolsey McA. Johnson. New Brighton,
S. I., N. Y.. read a paper on "The Electrolytic Dissolution
of Soluble Metallic Anodes." Professor
Bancroft, C. J. Reed and Dr. Keith discussed it.
Hugh Rodman of Philadelphia read a paper on
"Storage-battery Invention." Dr. Keith, C. J. Reed,
Norman Dodge and others participated in the dis-

Some

:

E. Goldsbor-

ough of St. Louis talked about "Electrochemistry
An abstract of his
at the World's Fair, St. Louis."

so as to leave no room for the gases.
results may then be expected.

Lake

Thursday Morning.

Bradley.
Dr. Henry S. Carhart, University of Michigan,
followed, with a paper on "The Nickel Concentration Cell," restricting himself to the consideration
of two different classes of cells. The discussion
that followed was interesting, and those who took
part in it were Professor Bancroft, Professor Haber, Carl Hering. Professor Kahlenberg, Professor
Car\-eth, Frank A. Pattison, A. T. Weightman. C. J.
Reed. W. R. Whitney, Professor Richards and Dr.

On Wednesday morning

depolariza-

The paper concluded with a suggestion of an
experiment in which water might be electrolyzed
in a strong, sealed vessel, which is completely filled

dwarf the

largest blast furnace in existence to-day,
took to build the furnaces now in use, which

amount of

this.

No

researches were made to find the correct explanation of this curious result the intention of the
paper was merely to describe the experiment.
possible explanation is, however, suggested, showing how the results need not be inconsistent with
Faraday's law, or the law of the conservation of
energy. It is based on the assumption that some of
the gases probably passed mechanically to the opposite electrode, which they could easily do in suspension, as the electrodes were very close together.
These were consumed as depolarizers, so that only
a fraction of the theoretical amount of gas was really
liberated.
This depolarization lowered the voltage.
A calculation based on this reduced amount of gas
which was actually liberated, on the actual curren t
;

A

I.
Abstract of paper read before the American Electrochemical Sooiety at Niagara Falls, September i6, 1902.

The

Fair.

report in relation to the intramural

Louis World's Fair

railway

mentioned in
the last issue of the Western Electrician, has been
authenticated. As stated then, the road will be electrically operated and will be eight miles in length.
It will be partly elevated and partly on the surface,
and will be built according to plans and specifications
prepared by C. V. Weston of the firm of Weston
Brothers of Chicago, consulting and contracting engineers.
It has not been decided whether the construction of the road will be given to contractors,
so that the completed road may be operated by the
exposition company, or whether a concession will
be granted for its construction, the concessionaire
to pay a percentage to the company for the privilege
of operating it. The road will pass in front of the
main picture of the fair, in order that passengers
may be landed on the grand plaza in the main
avenue, and this will be accomplished in some way
that will serve to keep the road from marring the
picture.
How this will be done has not yet been
determined, but it will probably be effected either
by screening it with trees and shrubs, or by erecting
a "dummy" facade, behind which the passengers will
be discharged. It is the intention to have the road
reach every point of interest on the grounds, and
on the

at the

St.

site,

same time preserve the beauty of the picture

Electric Lights and Telephones for
Divers' Operations.
The Wieland Electric Company of Duluth proposes to make an interesting experiment with electric
and telephones in diving operations on the
sunken steamer Thomas Wilson, which lies in about

lights

72 feet of water. The idea is to use the lamps, possibly fastened to the divers' helmets, to illuminate
the wreck, or portions of it, while the telephones
give communication with the surface. Current
be obtained from the plant of some adjacent
vessel or else from a special storage-battery installawill

will

rigged up for the purpose. The idea is that
one diver who can see what he is doing and can talk
to the surface is worth three groping in darkness
and silence. Details of the electrical attachments
have not been worked out, but the jiractical difficulties are not insurmountable, and the plan is under
serious consideration and will probably be tried.
tion
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DEVELOPMENT OF THE TELEPHONE
Chicago Telephone Company Building
Three New Exchanges.
Chicago Telephone
Company has divided the city of Chicago into 22
office or exchange districts, each of which has or
At the present
is to have its own ofSce or exchange.

For telephonic purposes

the

time there are only 12 of these exchanges, nine of
which are in modern buildings belonging to the

company. Of the other three, two are downtown
exchanges ("Central" and "Harrison"), installed in
large office buildings, while the third is one of the
outlying exchanges ("Canal"), occupying a small
rented building.
The plan of the
buildings of

company

own

its

is

build

to

exchange

in the outlying districts as fast

Three, including one for the "Canal"
are at present in course of construction.
of the 22 exchanges are installed, the ex-

possible.

as

district,

Until

all

isting

12

One

be overworked.
which the exchanges have
overworked is the South Side.

exchanges

will

part of the city in
particularly

been
South of Twelfth and east of State Streets there
are about 12,000 subscribers, which are at present
handled by two exchanges called the "South" and
the "Oakland." The "South" exchange takes care
of the business of a district bounded on the north
by Twelfth Street, on the east by Lake Michigan, on
the south by Thirty-fifth Street and on the west
by Halsted Street. The "Oakland" exchange handles
everything

south

of

Thirty-fifth

and

Street

east

To help out these two exchanges,
two new ones are being built, one called the "Vernon," on which work has just been commenced, and
of State Street.

the

"Hyde Park," now nearly

the

other,

finished

and ready for occupancy.
The "Vernon" exchange is located on the corner
of Thirty-fifth Street and Vernon Avenue and will
take care of a district bounded by Thirtieth Street
on the north, the lake on the east, Forty-first Street
on the South and State Street on the west. The
"Hyde Park" exchange is located on Fifty-seventh
It will handle all
Street, near Madison Avenue.
the business south of Fifty-first Street and east of

Independent Progress

laying of an e-xtensive conduit system, embracing
about 30 miles of trenches and 1,000,000 feet of ducts.
Operations along this system are now being carried

on

West Ferry

Street, Fargo Avenue,
School
and Massachusetts Avenue. A main line is
yet to be laid through East Utica Street.
The temporary offices of the company are to be
located in a brick building on the west side of Ellicott Street, below East Huron Street.
This building is a beehive of industry, and is only rivaled by
in

Street

is being displayed in the handsome
brick building adjoining, where the permanent
offices of the company will be located.
It is asserted
that the switchboard room at "Central" is the largest in the United States.
It will have a capacity of
30,000 subscribers, calling for a large switchboard.

two new exchanges and
the "Canal" exchange were designed by C. G.

also for

architect.

They

will

follow

now

existing branch-exchange
They will be two-story brick structures
buildings.
with basements, and will have ground dimensions as
the general idea of the

follows

"Canal," located on

:

the

corner of Nine-

teenth and Laflin Streets, 5° by to feet: "Vernon,"
50 by 100 feet: "Hyde Park," 40 by 85 feet. In
every instance the switchboard will be installed on
The "Hyde Park" building is
the second floor.
ready for the switchboard, which will be installed

by

Western

the

Poor

Electric

Bell

Company.

Service

in Seattle.

The Sunset Telephone Company
service in Seattle immediately.

Francisco,

vice-president

the company,

was

and

improve

will

its

Louis Glass of San
general

manager of

in Seattle a couple of
:

is

however, are persuaded that the Bell improvements
in Seattle are caused by the fact that the Independent company has recently put in a good plant and
is competing vigorously for business.

is

The Maryland Telephone Company of Baltimore
increasing its facilities so that it may serve 12,000

subscribers.

The New England Telephone and Telegraph Company has bought land in Jamaica Plain, Boston, on
which it will at once erect a brick and stone exchange building.
The

Bell

company has

just

completed additional

long-distance connections between Jacksonville, Fla.,
and New York. Jacksonville is now telephonically
connected with the outside world by five copper cir-

The wire for the long-distance telephone line between Nome, Alaska, and Council (lity has been
received at Nome. The line is now in operation as
far

as
will

is

York Counties,

Pa.

supervision

Col.

The work was done under the
H. C. Young, the well-known
president and general manager of the Columbia
Telephone Company, at Columbia, Pa. The line
crosses from Chickie's Rock to "The Point," an
air-line distance of 3,200 feet.
The wire dips to
within 35 feet of the water surface, or 122 feet
below a straight line between the poles. Owing to
the swift current, rocky bottom and ice gorges, the
laying of a subaqueous cable was impossible, and
the suspended cable was the only means of connectof

two telephone exchanges.

Another long telephone-wire span is across the
Connecticut River near Middletown, Conn. It is
1,300 feet long.
At Muscoda, Wis., there is an

At the time the Frontier company placed

switch-

its

board order, the switchboard that it ordered was the
largest for which a contract had been made in the
United States, but since then progress in other cities
has resulted in orders for larger switchboards.
The young lady operators will have very pleasant
quarters, a large space being allotted to a suite of
rooms. There will be a kitchen, dining room, parlor, retiring rooms, cloak rooms and a small hospital.
At the start the company will employ about 100 girls,
and the rooms will be fitted as a place where they
can seek recreation and rest during the intervals of
rest demanded by their work.
Arrangements have
been made to provide substantial and wholesome
meals for them, and the girls will be charged only

what they

the actual cost of

eat.

Ellicott Square, the largest office building in

Buf-

has 'been wired so that any office in the building may have a Frontier telephone. Up to date the
company has secured about 4,000 subscribers, but it
expects to start business with between 7,000 and 8.000
falo,

subscribers.

NEW COMPANIES.
The

Del.,

ville,

Telephone Company of Shelbyhas been incorporated with a capital of

Shelbyville

$50,000.

The Union

Electric Telephone and Telegraph
pany has certified to a change of location
Chicago to Rock Island, 111.

Comfrom

with a capital stock of $25,000.

The Custer City Telephone Exchange and Extension Company of Custer City Okla., has been incorporated with a capital of $5,000. The incorporators are C. H. Dean, G. A. Noble^ J. C. Storm
and T. H. Lindsey.
The Cropsey (111.) Telephone Company has been
incorporated with a capital of $2,500 to conduct a
general telephone business. The mcorporators are
C. E. Hayward, R. T. Slater, S. R. Williams, H. L.
E.

W. Crum.

The Cornell Telephone Company has been

incor-

porated to operate and maintain a telephone system
Cornell,

in

111.

The

capital

stock of the

Independent Telephony In Southwestern
New York.
On September loth the Home Telephone Company, an Independent concern,
in

Jamestown, N.
operation and

Y., with,

it

commenced

is

said, 1,000

more

operations
telephones
before

to be
supplied.
The company
the different towns
around Jamestowm and shortly will .give service to
Boomertown, Ashville, Blockville, Wattsfiats. Westfield, Panama, Sherman, Mayville, Ripley, Brocton,
Frewsburg and Dunkirk. All the above are in New
York state and in Chautauqua County. Construction work is being pushed on lines to Warren, Pa.,
and to Olean, N. Y. The completion of these lines
in

its

full list of

is

building

still

subscribers

installed

is

connections

with

gives connection with the Independent Union Telegraph and Telephone Company, operating a large,
long-distance telephone system in Western Pennsylvania and making connection possible with points in
West Virginia, Michigan, Ohio and Indiana. Another
line is to be built to Buffalo to connect with the exchange of the Frontier Telephone Company, which
is installing a large Independent system in that city.

Brokers' Estimate of the Old Erie System.
Moors & Cabot, brokers of Boston, have, among
other things, the following to say regarding the re-

The Fort Sill, Texas and Oklahoma Telephone
Company of Marlow, I. T., has been incorporated

Barnes and

1,100-foot span of electric-light wires across the
Wisconsin River. It has been proposed to string
telephone wires across the Mississippi at Fort Madison, Iowa, but in this case there would be two spans,
advantage being taken of a sandbar in the river,
the longer span being 2,000 feet.

company

cently declared dividend of the Western Telephone
and Telegraph Company
"A well-developed telephone business is not unlike that of a well-built
and well-located railroad, in having control of permanent lines of communication which cannot well be
duplicated. Like railroads, telephone companies are
:

public-service corporations, not industrials. They
are here to stay and do a regular business year
after year, and, unlike industrials, are not dependent
on fashions or conditions affecting particular industries.
Although the company was organized this
year, the business of the Western Telephone Company is the development of many years. The old
Erie company, its predecessor, was inadequately
financed.
But those who are now succeeding to the
business are not taking the risk of a new venture,
but have secured an established enterprise at their

own

price."

The incorporators are George Whitham,
$5,000.
John F. Snyder, H. W. Smith, C. E. Lishness and
is

Calvin

Grant.

The council of Ypsilanti, Mich., recently granted
a telephone franchise to an Independent telephone
company. By the conditions of the grant the exchange is not to be built until 400 subscribers have
been secured. Shelly B. Hutchinson is at the head of
the enterprise.

Company of
Va., has been incorporated in that state
for the purpose of building a line between the two
towns indicated, as well as to some other points.
The authorized capital stock is placed at $25,000,
and. W. J. McLoren, James A. Henchey and others
of Welch are interested.
Welch,

W.

The Kiantone Co-operative Telephone Company
has

been

structing

incorporated with the purpose of conand maintaining a co-operative telephone
the towns of Kiantone, Ellicott and Car-

system in
The officers of the company are Presiroll. N. Y.
secretary, E. W. Bucklin, Jr.
dent, A. J. Martin
:

;

treasurer, G.

W.

TELEPHONE MEN.
A. N. Felton of Laporte, Iowa, has gone to Harlan, Iowa, where he will be manager of the Harlan

and Avoca Telephone Company.
H. J. Blanchaine of Laporte. Iowa, will go to
Newton, Iowa, where he is to be manager of the
Jasper County Telephone Company.
Samuel D. Babcock, president of the International
Bell Telephone Company, died on September 14th in
Lenox, Mass. Mr. Babcock was Si years old and
had been a prominent man in New York financial
At the time of his death
circles for many years.
he was an officer in many companies, principally
banking and trust.
Frederick C. Toepleman of Henderson, N. C,
general superintendent of the Henderson Telephone
Company and Carolina and Virginia Telephone
Company, was in Chicago last week. Mr. Toepleman has been in Colorado for rest and recuperation
and returns South reinvigorated. His telephone
systems, it may be remarked, although Mr. Toeple-

man

does
South.

Carter.

Louis and Memphis Long-distance TeleThe
phone Company has been incorporated at Dover,

not

say

so,

are

among

the

best

in

the

St.

cuits.

line

perhaps the longest telephone span in
placed across the Susquehanna River,
connecting the telephone systems of Lancaster and
is

ing the

The Welch-Williamson Telephone

EXTENSIONS AND IMPROVEMENTS.

What

the world

the activity that

weeks ago

"The service of
the lines. He said
very bad, but the business simply grew
At the beginfaster than we could provide for it.
ning of the year we had 5,000 subscribers, and we
put in switchboard accommodations for 10,000, so
as to provide for the growth of the next two years,
but now we have passed the 9,000 mark." Others,
inspecting

Seattle

FIELD.

new

for these

the company's

Hellick,

1902

Long Telephone Spans.

Buffalo.

The Frontier Telephone Company hopes to get its
new system in Buffalo working in three or four
months. At present a large force is employed in
construction. The plans of the company call for the

State.

The buildings

in

27,

.Silver

Bow, and

it

is

expected the

be in operation before October

1st.

whole

and operate telephone lines conMemphis,
Tenn.
Ark.
necting
Jonesborough,
Greenville. Greenwood, and Holly, Miss; Jackson,
Tenn. St. Louis and Kansas Citv. Mo. The capital
Del.,

to construct

:

;

of the

company

is

$1,000,000.

Long-distance telephone connections are soon to
be established between Grand Marais and Whitefish
Point, both in the Upper Peninsula of Michigan, on
Lake Superior. These will be of great service to
life savers in case of disasters, and also will aid the
Weather Bureau in the delivering of storm signals.

September

27,
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Indiana Telephone Items.
The Pocket Telephone Company of Lafayette has
The company's capifiled articles of incorporation.
The purpose of the
tal stock is placed at $iS.ooo.
company is to manufacture, lease and install pocket
telephones for police and fire-alarm purposes,- for
The
interurban lines and other telephone service.
directors are Evan Selby, G. D. Haywood and C. A.
Burneet, all of Lafayette.

The New Telephone Exchange

at

Elwood was

put in operation on the iSth inst. At the same hour
the toll lines connecting Elwood with Alexandria
and Anderson were thrown open to the public and
the Muncie line will be opened as soon as the new
exchange there is completed.
The directors of the New Long Distance Teleregular
phone Company of Indianapolis, at the
monthly meeting on the 17th inst, declared a 3 per
ist,
to
stockholders
parable
October
dividend,
cent,
Hereafter, dividends
of record on September 25th.
quarterly
installments.
S.
P.
in
will
be paid
Sheerin. president of the company, said a I per cent,
dividend will be paid during January next, and at
least a like dividend quarterly thereafter.
Although a message was sent to the telephone
girls operating the Evansville exchange that the exchange was on fire, not one removed her helmet or
deserted her post. The fire occurred at a time when
a great many telephone calls were being received.
Unmindful of the clanging gongs of the fire department, the hoarse shouts beneath them and the smell
of smoke, the young women bravely stuck to business, and patrons were not in the least inconvenienced
because of the fire.
Mayor Covert of Evansville, in his annual mes"Most people
sage to the council last week, said
are agreed that there should be but one telephone
system, and the surest way to insure but one is to
put the city into the business and create a natural
monopoly.
The telephone business is not a problematical venture, but a proved-up proposition, and
money placed in it, particularly under the conditions
that prevail here in Evansville. cannot help but bring
The Independent companies
a satisfactory return.
seeking admission here were willing in the first place
to go into competition with the Cumberland, pay the
city a cash bonus for the right to do business, provide free telephones for the city's use, and all this
at a service charge $1 less per month than is allowed
under the municipal idea. And on top of this, after
all franchises had been rejected, at least two of the
companies made a further proposal to do all they
had previously agreed to do and in addition pay into
the city treasury a percentage of the gross receipts
This, coming from men
at the end of each year.
who have made a life study of the telephone business,
who do nothing except install and operate plants, is
all
the assurance any man with capital to invest
F.
could expect as to its safety."
:

Southern Telephone Developments.
The controlling interest in the Hampton Telephone
Company of Hampton, Va., has been sold to a corporation or to individual interests, it is not known
which. The Bell company denies the report that it is
Eighty-five per cent, of the stock is
the purchaser.
involved in the trade.
Capt. J.
Reeder of Smithstonia, Ala., contemplates extending the telephone line in which he is
interested to Gravelly Springs and Waterloo, giving
connection with Nashville, Tenn.
charter has been granted to the Hampton Telephone Company of Hampton, S. C, which has a capital of $3,000.
E. M. Peeples is secretary and treas-

T

A

urer.
C. \V.

Wing

has the contract to erect poles from
Jacksonville, Fla., to Palatka for the Bell company.
Part of the work including the stringing of wires
has been completed.
The Southern States Telephone Company, previously mentioned, which will begin business at Jacksonville, Fla., proposes to have exchanges in all the
Many exchanges are
principal cities of the state.
expected to be built during the next six months.
At a meeting of the local union in New Orleans
it was
decided to attempt to carry the strike now in
effect into every city in the South, where the Cumberland company operates.
L.

Telephone News from the Northwest.
Work is being pushed for the construction of the
system for the Home Telephone Company, at Ashland. Wis., and it is expected to have it completed
by October loth.
Telephone Exchange
exchange into the new brick
building just completed. The exchange has a total

The Hutchinson
Company has moved

('Minn.)

its

of 207 subscribers, with 30 waiting to be connected.

The Jackson Telephone Company will proceed
with the construction of its local system at Jackson,
Minn., at once. About half of the $20,000 capital
stock has been subscribed.
Brown & Mooreland of Wayne, Iowa, have bought
the Crawfordsville Clowa) telephone exchange.
The Mutual Telephone Company of Des Moines
figures on installing a new switchboard with a capacity for 5,000 connections. It is proposed to devote a portion of it to party lines for rural service.
The Bell Telephone Company has installed a newswitchboard at Burlington, Iowa. The new board
Rhas 1,400 connections.

Bell
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Electrochemistry at the World's Fair,

Instrument Output.

reports the following output of instruments for periods ending August 20th
Gross output
Returned

Net output

From December

1902.

1901.

84,279
43.034

81,144
42,997

1900.

45,555
27,208

41,245

38,147

18,347

733,323
303,355

607,593
267,807

457,164
189,961

21

Gross output
Returned

Net output
Outstanding, August 20

429,968

339,786

267,203

2,955,574

2,292,602

1,847,708

GENERAL TELEPHONE NEWS.
A

recent reform in Paris prevents the operators
exchange from interrupting conversation
with such questions as "Are you talking?" "Are you
through ?" etc. Under the new rule, an operator
makes the connection and then does not disturb the
speakers until she gets the signal to cut off.

at a central

A fire recently broke out in the telephone exchange in Wabash, Ind., and-, as a result, the telephone service of the town was entirely shut down.
The system was the property of the Home Telephone Company of Wabash.
The loss by fire
amounted to $3,000, partially covered by insurance.
The exchange will be rebuilt.
A

diving apparatus recently assembled by Ira
Blalock, chief electrician of the Florida East Coast
Railway Company, for use at St. Augustine, Fla.,
contained some interesting features. It was provided
with a telephone outfit, by which the divers could
converse with those above water, and was also
rigged with electric lights and electric call

The September

bells.

issue of the directory of the Chi-

Telephone Company differs from its predecessors in size and arrangement. It is now a thinn,>r
volume 240 pages but has larger pages 8% by
II inches
with three columns to a page instead of
two. A rough calculation shows that the book
contains about 55,000 telephone subscribers' numbers.
cago

—

—

—

—

During the recent German army maneuvers
the telephone and telegraph played
an important
part.
Field
telegraphs
fan-like
spread
from .the headquarters of
each
commanding
general to the extended fronts, and on nearly every
elevation telephone stations were established.
Generals were advised of the situation in every part of
the field and moved their forces about in a manner
often quite meaningless to observers, to whom the
telephone and telegraph connections were unknown.

MANUFACTURERS AND DEALERS,
Specialty Company of 170
Chicago, is distributing an
ingeniously designed mailing folder which sets forth
the merits of its I. E. S. pole-changer for telephone
work.

The

East

Illinois

Madison

Electric
Street,

The Vought-Berger

Company,

manufacturer

of

telephones and switchboards at LaCrosse, Wis., has
just moved into its new, large manufacturing plant,
occupying three buildings, with a floor space of
20,000 square feet, making its factory one of the
largest of its kind in the country.
D. T. Foley,
formerly superintendent and purchasing agent of
the Western Telephone Construction Company, has
recently accepted a similar position with the Vought-

Berger Company. The company reports many sales
complete equipments and pendant telephones.
The Harris- Jewell Telephone Company of Coon
Rapids, Iowa, uses pendant telephones exclusively.

of

A

company has been organized

Alma, Mich.,
to be known as the Michigan Telephone Construction Company.
Its business will be the construction
of telephone plants, and operations will not be conat

to Michigan, as already a contract has been
secured to build an 8oo-telephone plant in Springfield, Mo.
The capital of the company is $75,000,
fully subscribed.
The directors are W. A. Bahlke
and G. S. Ward of Alma, Frank R. Messinger of
Stanton and Hamlin J. Ward of Big Rapids. W.
A. Bahlke is president, G. S. Ward, secretary and
treasurer.
It is stated that J. B. Ware of Detroit
will assume the management of construction and
that he expects to leave in a short time for Springfield, where he will remain until the plant is completed, about January ist.

fined

The Eureka

Electric Company of Chicago has just
stock from $10,000 to $50,000,
and papers to that effect have been issued by the secretary of state at Springfield.
This speaks well for
the progress of the Eureka company during the time
that it has been in business, as it is one of the
youngest institutions among the larger manufacThe apparatus put
turers in the telephone field.
out by this company embraces everything in exchange appliances, from a small rural toll-board to
large-sized exchange apparatus. The company is
well situated in buildings at 143. 145, 147 and 149
South Clinton Street, and is just issuing a handsome catalogue, with colored illustrations of its
telephone apparatus. This catalogue is, as far as
is known, the first colored catalogue to be issued
in the telephone manufacturing business.

increased

its

capital

Louis.'

St.

The American Telephone and Telegraph Company

By W.

E. Goldsboeough.

At St. Louis there is in process of development
an international exposition in which this society
can but be deeply interested. It will be brought
to completion and presented for the education of the
people of our country and the world at large, just
at the time when the electrochemical industries of
America will be acquiring that strength which will
make them a most important element in our national
life.
By the officers of the exposition I am commissioned not only to extend to you a hearty invitation to participate in their great undertakings but
to go farther, and assure you that in a most helpful
spirit they extend to you assurances of their great
desire to place the resources of the exposition at
your command to the end of picturing in a way that
^

international attention the true worth
this infant industry.
In accordance with the provisions of the official
classification of the exposition, the products of the
electrochemical processes will be shown in several
of
the
exhibit
buildings.
Manufactures, liberal
arts,
machinery, mines and metallurgy, as well
as electricity, come in for a share in these products.
And, indeed, it will be proper to exhibit certain
electrolytic processes in the Palace of Liberal Arts,
and certain others in the Palace of Mines and
Metallurgy; but to electricity, in unrestricted measure, is accorded the privilege of giving expression
to all electrochemical
operations, whether purely
electrolytic in character, whether brought about by
electrothermic means simply, or whether attained
by a combination of electrothermic and electrolytic
will

attract

and vigor of

methods.
In the Department of Electricity one of its five
groups is entirely devoted to electrochemistry.
Class 434 of this group is devoted to primary
batteries and storage batteries.
In this class, in addition to an exhibit of the finished products, efficiency tests of batteries will be inaugurated and a
careful record kept of their performance during the
period of the exposition. In addition to these, processes in the manufacture of various types of storage
batteries will, it is hoped, be arranged for, in order
that this inatter may be pictured in a broad way.
Class 435
embraces electrolytic appliances and
processes. All forms of electroplating, methods of
electrotyping, and, finally, and most important, the
applications of electrolysis in the reduction of ores
and other related work, find place here. That this
class presents the possibility of a most interesting
and instructive series of exhibits will be at once
recognized. Electrolysis plays an ever greater and
more important part in the business of the world
each year. It has attained to a well-recognized
position.
Yet, .with increasing emphasis, the work
we see about us here at Niagara Falls demands
for it an ever broader and more important recognition.

Class 436 deals with electrothermic appliances, and
therefore includes all of the electric-furnace applications which we have found pictured in the great
Nothing is
local factories on such a large scale.
more impressive than an inspection of the actual
are, in fact, alwork of the electric furnace.
most appalled in noting the wonderful results, both
in magnitude and industrial importance, which are
brought about by the dissipation of electric energy

We

by these means, and

its

transformation

into

heat.

when

applied on a large scale, attracts and rivets the attention not only of the inuninitiated
as well. It presents the
itiated, but the
picture of power in a most fascinating way.
Class 437 deals with the application of electricity

The

electric arc,

—^bleaching

powder, disinfecmanufacture of soda, chlorMuch can be done
rine, chlorate of potash, etc.
to make the exhibits in this class of great_ value and
interest, not only to students, but to engineers and
Some of the most interesting electrochemists.

to industrial chemistry
tion of sewerage water,

chemical operations find expression in the field of
industrial chemistry, and a strenuous effort will be
made to show all of its important divisions.
In my judgment a large and fine exhibit in this
group will have a most beneficial eft'cct upon the
development along electrochemical lines. If to-day
the financiers and people of the country generally
had great confidence in the ability of electrochemists
to carry to a successful issue all that is rightly
claimed for electrochemistry and if "electrochemistry" had become as much of a household word
among our people as have the technical terms employed in the older and better known branches of
industry, it is safe to say that the money which
will be investing in and about Niagara Falls within
the next few years would, from the very force of
the confidence of the general public, be augmented
many fold. We at the exposition are not therefore
attempting anything that is illogical or unreasonable
when we plan to show all of the electrochemical
processes
to

show

I

as

commercial

have mentioned in actual operation, and
many of them as may be possible on a

scale.

know,
In the Electricity Building, as y ou doubtless

Falls conAb-lract of a paper presented before the Niagara
I
September 17,
vention ot the American Electrochemical Society,
Elec.

Prof. GoldsborouBh is chief of the
1902.
tricity at the St. Louis Exposition.

Department

of
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space will be free to exhibitors, and provision has
been made to supply exhibitors with free power
within reason. The installation facilities are also
railroad lines
all that can be asked, inasmuch as the
will be extended right into the Electricity Building
during the period of installation, and traveling cranes
and movable hoists will be provided over all of
the principal aisles in the building.
At the present time the success of the exhdiits
be asin the Electricity Department can be said to
sured, inasmuch as a large number of most interesting working exhibits have already been arranged for
maximum load of 2.000
the allied branches.

A Survey

of Electrical Patents Granted
by the United States.
By Story B. Ladd.
Part

horsepower will be available for the development
of the working exhibits, and without doubt the
building will teem with light and activity.
Within the next two years we will have time to'
give the topic which has been the subject of my
talk the careful attention and thought which it needs
its
as well as the strenuous effort and labor which
development deserves. From the interest you have
been good enough to manifest in what I have said I
feel assured of your helpful co-operation and advice
and
in this very important department of my work,
anything that
I hope I have not led you to expect
not be fully realized.
In closing I wish to say that the chief of the
Department of Mines and Metallurgy has extended
to you, through me, the most cordial assurances
It is
of the interest which he takes in this work.
his desire that in all its details the anplications of
fullest
given
the
electricity to metallurgy shall be
expression.
will

At the conclusion of the address made by ProCarl Hering of Philadelphia
fessor Goldsborough
moved, and Professor H. S. Carhart of Ann Arbor,
Michigan, seconded, a resolution which was adopted
unanimously, and of which this is the substance:
"Resolved, That the American Electrochemical
Society hears with great satisfaction the announcesteps are being taken looking to the organization of a fine and comprehensive, exhibit in the
groups of electrochemistry, and offers assurances
of hearty good will and co-operation in the accomplishment of this much-to-be-desired end."
At the meeting of the convention on Thursday
morning, in addition to other business transacted,
the city
it was decided to hold the 1904 convention in
This action was
of St. Louis at the exposition.
taken in view of an invitation extended to the
society through the Business Men's League of the
city of St. Louis, which was presented by Professor

ment that

Goldsborough.

Among

Electric Train Connector.
the patents issued last month was one

(No. 706,226) for an electric train connector invented by Charles E. Felt and D. A. Kimbark of
Chicago. This device is illustrated by the accompanying cut. It is used for making connections between cars for electric-lighting systems, and can be
used where any flexible and detachable electric connection
principle

is

wanted.
of

contact,

It

is

to

made on
insure a

the knife-switch
self-cleaning and

ELECTRIC TRAIN CONNECTOR.

One object of the invention is to
cause the members to automatically separate, should
the connectors be forgotten, when the cars are uncoupled. Another object of the invention is to provide the connector with a "jumper" of the knifeswitch design, to connect two of the poles together.
This connector has been adopted for use on the

perfect contact.

Overland Limited trains on the Chicago and Northwestern railway, and also on the Union Pacific railway and the Southern Pacific. It is supplied by
the Electric Specialty Company of Chicago.

III.

Electricity in Agriculture.
Electricity
of tillage, as

is

beginning to be employed in the art

shown

November

in the patent to Roberts, 509,556,
This is analogous to steam
1893.

28,
in its heavy multishared construction, designed for plowing large tracts of level ground.

plows

A

in

September

chlorites,

chromates,

permanganates,

disinfectants,

coal-tar dyes, and various carbon compounds white lead and other pigments varnish in
bleaching, dyeing, and tanning; in extracting grease
from wool in purifying water, sewage, sugar soluThe present low
beverages.
tions, and alcoholic
price of aluminum, reduced from $12 per pound in
1878 to 35 cents at the present time, is due to its
Among the
production by electrical methods.
earliest
successful processes is that of Cowles
brothers, described in patents to Cowles and Cowles,
319,785, June 9, 1885, and 324,658, August 18, 1885,
in which a mixture of alumina, carbon, and copper
is heated to incandescence by the passage of a current, the reduced aluminum alloying with the copThis has now been superseded by the Hall
per.
alkaloids,

;

;

;

;

patent 400,766, April 2, 1889, in which
alumina dissolved in fused cryolite is electrolytically
decomposed. Practically all the copper now produced, except that from Lake Superior, is refined
electrolytically by substantially the method of Farmer's patent 322,170, July 14, 1885. All metallic
sodium and potassium is now obtained by electrolysis
of fused hydroxides or chlorides, as set forth in
patents 452,030, May 12, 1891, Castner, and 541,465,
June 25, 1895, Vautin. The production of caustic
soda, sodium carbonate, and chlorine by the electrolysis of brine is carried on upon a large scale
and will probably supersede all other methods.
Nolf's process, patent 271,906, February 6, 1883, and
process,

Castner's, 528,322, October 30. 1894.

employ a receiv-

ing body or cathode of mercury, alternately brought
in contact with the brine undergoing decomposition
and with water to oxidize the contained sodium.
Craney, patent 520,257, May 22, 1894, employs an
iron-wire gauze cathode, in contact with water, but
separated from the brine by a sheet of asbestos.
Patent 579,317, March 23, 1897, Constam et al.,
discloses a process of making percarbonates, for
bleaching purposes, and which decompose water at
ordinary temperatures with an evolution of oxygen
and carbonic acid.

Patent 649,565, May 15, 1900, Acker, relates to a
process of manufacturing alkali and a halogen gas
which has gone into extensive public use in the production of caustic soda.
Chlorates are also manufactured by the thousand
tons by the electrolysis of chlorides. Gall & De
Montlaur, patent 492,003, February 21, 1893, separate
the electrodes by a diaphragm, subsequently conveying the contents of the negative compartment into
the positive. Gibbs and Franchot, 493,023, March 7,
1S93, remove the hydrogen cation by copper oxide.
See also Gibbs, 665,426, January 8, 1901.
Carborundum, or silicide of carbon, is largely
superseding emery and diamond dust as an abradant.
It is produced by Acheson, patent 492,767, February
28, 1893, by passing a current of electricity through
Calcium carbide,
a mixture of silica and carbon.
heretofore a rare compound, can now be cheaply
produced by the action of an electric arc on a mixture of lime and carbon, as described by Willson.
patent 541,138, June 18, 1895. It is used in the
manufacture of acetylene gas.
Patent 597,880, January 25, 1898, Horry, shows a
continuously operatim? furnace for making calcium
carbide.

The

of electroplating iron vessels with
copper instead of sheathing them by thin plates is
attracting attention.
Suitable methods and apparatus
are described by Crane, patent 498,707, May 30, 1893.
Metallic tubes, especially of copper, are produced by
Elmore's method, patent 442,428, December 9, 1890,
in which the copper is condensed by a burnisher
while it is undergoing electro-deposition on a rotating mandrel.
Hcrmite, in patent 294,619, March 4, 1884, produces a hypochlorite suitable for bleaching or disinfecting by the
electrolytical
decomposition of
sodium chloride Frolich, in patent 487,390, December 6, 1892, uses an ozone apparatus consisting of a
dielectric plate, independent electrodes on one face,
and a metallic plate on the opposite side of and some
distance from the dielectric; Worms and Bale, in
patent 361,249, April 12, 18S7. describe a process in
which they place green hides and tanning liquor in a
drum and simultaneously rotate and pass electricity
through the drum.
riuestion

:

The Grand Rapids, Grand Haven and Muskegon
(Mich.) Railway Company has decided upon a number of improvements and enlargements of its system.
The survey will be made at once for a four-mile
extension to run from Mona Lake to Lake Harbor,
thereby furnishing an outlet to Lake Michigan.
This branch road is to be ready for operation next
spring.
The company's pavilion at Fruitport will
also be greatly enlarged and fitted up for use in the
winter season.

secondary batteries. Storage batteries or accumulators, as now practically employed, date from
the patents of Faure, 252,002, January 3, 1882, and
Brush 266,090, October 17, 1882, and 276,155, April
24, 1883, a paste of active material, lead oxide, being
applied to the lead electrodes, which are used in a
dilute solution of sulphuric acid.

Among primary batteries, that of Lalande and
Chaperon, patent 274,110, March 20, 1883. which
employs copper oxide as a depolarizer and an alkaline solution, is noteworthy.
There are 978 patents
for primary batteries.
Railroad-train

of electrolysis to effect or
modify chemical changes may be said to have been
Electroentirely developed within the last 25 years.
chemical methods are now employed for the production of a large number of elements, such as the
alkali and alkaline earth- metals, copper, zinc, aluminum, chromium, manganese, the halogens, phosphorus, hydrogen, oxygen, and ozone; various chemicals,
including the mineral acids, hydrates, chlorates, hypo-

use

Batteries.

There are 847 patents granted for various forms

1902

of

Electrochemistry.

The commercial

27,

A

Signaling.

a locomotive
approaches a
stopping point, and follows it up with an application
of the air brakes if the engineer does not answer the
call.
See patents 617,232, De Wallace, January 3,
1899, and 623,503,
De Wallace, April 18, 1899.
Patent 385,066, June 26, 1888, Parsons, exhibits a
means for insuring the passage of wheels with
worn or false flanges. Improved signals and devices for interlocking them with associated switches
are disclosed in patents 2,^0,418, July 27, 18S0, Jackson 322,283, July 14, 1885, Hambay 408,616, August 6, 1889, Hambay; 416,162, December 3, 1889,
Hambay; and 429,193, June 3, 1890, Hambay.
Switch and signal mechanism adapted to be operated through a cycle of movements and having
minor
system of return signaling from each switch
a
or signal to the operating station indicates the set
positions of the same and insures their operation in
proper order Dodgson, 647,482 and 647,483, April
Means for assembling the operating levers
17, igoo.
of a complex plant of switches and signals in a
train-order

sounds an

signal
device for
alarm as the locomotive

;

;

:

single cabin and interlocking them are shown in
patents 226,499. April 13, 1880, Cummings 230,200,
July 20, 1880, Saxby: 240.054, April 12, 1881, Tilden;
273,681, March 6, 1883, Harper; 317.137, May 5, 1885,
Johnson; 342.907, June I, 1886, Hambay; 406,213,
July 2, 1889, Hambay; 472.393, April 5, 1892, Pfeil
;

and 503,530, August

15,

Dutton.

1893,

Clutches and Gears.
In the class of clutches 1,314 patents have been
Although throughout the class of clutches
there have been important improvements, yet the
only radical advance in the art is manifested in the
magnetic and fluid forms. Prior to 1880 there was
no magnetic clutch. In 1881 a British patent, No.
200, was granted to one Imray, which shows the
first attempt in this line.
This was followed by the
United States patent to Veeder, 439,213, October 28,
1890, and that to McLaughlin, 432,209, July 15, 1890,
wherein are disclosed magnetic or electric clutches
acting to produce a positive binding frictional conissued.

tact.

Willans, in his patent, 473,042, April

19, 1872,
a clutch which
performs all the functions of a clutch, but without
the usual frictional contact. Hence, in the latter
form there is absolutely no wear of the clutch parts,

went a step further by producing

since there
ents issued

no contact. There have been ig patfor magnetic clutches.

is

Electric Brakes.
In this sub-class 222 patents have been granted.
Electric brakes for electric street railways in which
the electric motor is by a movement of the controller
instantly transformed into a generator, which may
of itself act as a brake, or the generated current
may be utilized to apply a brake, are shown in patents to Potter, 546,247, September 10, 1895, and to
Case, 548,952, October 29, 1895.
In that type of electric railway brake in which the
motor is made to act as a generator and the current
therefrom actuates a braking device, a storage battery has been supplied which is automatically thrown
into the breaking circuit when the motor has slowed
up so that the generated current is comparatively
small.
See patents 571,409. Sperry, November 17,
Rail
1896, and 574,120, Sperry, December 29, 1896.
brakes applied to trucks which also carry wheel
brakes exert a lifting tendency on the truck, and
lessen the tractive effect of the wheel on the rail,
so that the wheel brakes must be applied more
lightly.

By

shoe, a pull

the

use

See patent 616,956,
issue

of

an electromagnetic

from the truck

to the rail

Newell, January

3,

is

brake

possible.
1S99; re-

11,786.

An

interlocking of motor-reversing and brakecontrolling switches is shown in patent 560,751, Potter, May 26, 1S96, so that improper movements of
the swatches cannot be made.
An electric brake for automobiles, in which the
driven wheels and also the steering wheels are each
provided with brakes, is embraced in patent 645,903,
Sperry, March 20, 1900.

Motor Vehicles.

A

In this sub-class 513 patents have been issued.
line of invention in which much interest has been
taken by the general public of late is the class of
motor vehicles or automobile wagons. This is not
strictly a new art, but rather the revival and carryideas, and the adaptation of
inp- forward of old
modern devices, such as electric motors and gasoline engines, to vehicles for the purpose of selfpropulsion.
The late improvements in electric motor
Morris & Salom. March 30,
vehicles are as follows
1897, 579,890; Maxim. November 30, 1897, 594,805;
:

Woods, June
I,

1898,

29,

613,420;

1897, 585,371

Hunter,

;

Knudsen, November

July

18,

1899,

629,079;

September
Riker,

November

February
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2'j,

1900,

13,

661,553;

and

In electric automobiles several patents have been
granted for the direct combination of the propelling
motors with the wheels, as in Newman and Ledwinka, 638,643, December 5, 1S99, and Whittlesey,
643,854,

February

20,

1900.

On

account of the short range of electric automobiles, it has been proposed to employ upon the
vehicle an explosion engine and a generator nf electricit}' which may be used to charge a storage batThe generator may be reversible and used as
tery.
Monson, 654,478. July
a motor to drive the vehicle.
24, 1900, and 653,199, July 3, IQOO, show this feature.
Separate motors for the driving wheels, for ease
in turning, are found in Morris & Salom, 578,651,
March 0. 1S97. From this the use of the motors
for steering followed quite naturally, and this is
found in Krieger, 607,997, July 26, 1898, reissued
11.7S0, October 31, 1899.

A

color printing.

single inventor,

Mr. Edward Hett,

637,596, November 21, 1899; and
27. igoo.
Other important inventions in this art are found
Spalckhaver,
in the patents of
627.447, June 20, 1899,
and 664,592, December 25, 1900, which shoAv multiple
printing couples for printing on a plurality of webs.
637,568.

Electric Typewriters.

have been made in recent
years in electrical typewriters, examples of which
Davis, 560,572 and 560,573, May 19, 1896 and
are
:

;

and
machines

25, 1896.

604.001,

May

10,

the impression
class of
operated by magnets, the circuit being
closed by the operator touching the key. The Cahill
patents also disclose a permutation system of typeselecting means, which involves fewer keys than the
ordinarj- ke3'boards of typewriters, the combination
of two or more keys being required to operate a single type bar.

mechanism

512,957,

January

16, 1894.

Torpedo Boats.
Electrical devices are extensively used in this type
of boat, some of which involve batteries within the
boat, and some batteries on shore, which, by means
of wires extending therefrom to various electrical
devices in the boat, have the function of raising and
lowerin,g the same, giving it the proper lateral direction, and, at the opportune moment, firing the tor-

A

leading invention is the construction of safes
and vaults to prevent the use of the electric arc in
melting or fusing a hole through the safe wall or
door. The hardness of the metal is, of course, no
hindrance to such an attack. Patents to Shankland,

January
615,503,
illustrate

18,
1898. 597,694, and December 6, 1898,
and Holmes, February 21, 1899, 620,073,
types of such safes. Dogging devices for

controlling the bolt work of safes have also been
patented.
Said devices are held normally inoperative by a thermostatic controlling device which upon
a rise of temperature of the door will release said
dogging devices and permit the same to move into
engagement with the bolts. See patents to Curtis,

December

28, 1S97, 596,294,

and Damon, January

15,

igoi, 666,185.

Electric Locks.

—

is

Horology.

The main trend of invention in this art is the improvement of electric clocks and time-operated
and dampers. The electrically operated
valves
clocks are not only kept wound as long as the batten- lasts, but are once a day automatically set to
proper time by a connection through the telegraph
Patents
lines with the Observatory at Washington.
Gregory,
to Gardner. 287,015, October 23, 18S3
Fischer,
February
and
25. 1896;
550,090,
595,911, December 21, 1897, fairly illustrate this art. The timeoperated mechanisms are intended to turn on and
off gas in cities at the proper time, automatically
operate stock-feeding devices, turn on and off stove
or furnace dampers and electric-light switches, etc.
The patents to Schmidt et al., 611,822, October 4,
i8g8; Gunning. 631,522, August 22, i8gg; and Kellogg, 591.169, October 5, 1897, fairly illustrate the
recent advance in this art.
;

Western Union

Make Extensions

to

in

the South.
It

is

likely

Company

will

Western Union Telegraph

the

that

make

several extensions of

throughout the South.

A

party

made up

its

of

lines

officials

company is making a tour of the southern
and familiarizing itself with existing conditions
and needs. It is made up of Belvidere Brooks,
general superintendent of the eastern and southern divisions.
New York; J. C. Barclay, chief
electrical
engineer.
New York; C. H. Bristol,
of the
states

general superintendent of construction. New York
S. R. Crowder, electrical engineer for the southern
division, Richmond, Va.
G. M. Dugan, superintendent of telegraph of the Illinois Central railroad
system, Chicago; C. D. Sherman, general foreman
;

One form

Man}^ improvements

August

and Guest and Bates,

cut-off valve supplies steam to the main valve, and
the main valve admits steam to and exhaust from
the cylinder. The governor used is the well-known
type of shaft governor with an improvement
pendilous weight which controls the regulation and
closes the cut-off— and works in unison with the
governor proper.
The designer of this engine has at all times had
in view the detail in design,
weight, durability,
workmanship, simplicity, perfect adjustments, wearing surfaces, economy of space and regularity of
speed, and the simplicity, efficiency and economy
of the Haberkorn engine are said to have met fully
the
expectations
desired.
The Haberkorn-Haley
Manufacturing Company builds three types of engines and uses the same type of valve and governor
on all. These types are single-cylinder, belt-connected, single-cylinder with base direct-connected
and twin-cylinder belt-connected, from 40 to 700
horsepower. The engines can be adapted to any
speed to suit conditions and the purchaser.

Safe Protection.

November

Cahill, 566,442,
In this
1898.

automatically lighted buoys find an important
place in the merchant marine and naval services.
Some of these carry an electric battery and incandescent lamps, the contact points of the electric
circuit being held' apart by a soluble non-conductor,
which dissolves when the buoy is cast upon the
water, allowing the circuit to be completed and the
lamps to glow. Instances of such devices are shown
in patents to Hichborn, 388,971, September 4, 1888,

activity in the art of multi-

took out. during the years 1899 and igoo. 76 patents
for machines and methods especially intended for
multi-color work. The salient feature of Hett's invention is an electrolytically deposited printing surface of zinc which can be developed and used like
an ordinary lithographic stone. The coating of zinc
is deposited upon a permanent base, and after having been used can be removed by mechanical or
chemical agencies without disturbing the base. The
following patents to Hett are referred to: 637,560.
637,561.
662.854,

Some

pedo.

Multi-color Printing.

There has been much

Electric Buoys.

Sperry,

13, 1900, 643,258.
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of lock adapted for hotels is shown by
patent to H. G. Carleton, August 21, igoo, 656,341.
series of these locks, preferably electrically connected, is employed, one on each room door. Each
lock is adapted to be independently operated, and
the entire series may also be simultaneously operated
from a central point and at the same time an alarm
or signal is given in each room, thereby notifying
the occupant thereof in case of fire. The same inventor discloses in patent 608,319, August 21, 1898,
a form of electric com.bination lock in which the
bolt thereof has no exterior means for moving it,
and is secured by a keeper which is adapted to be
electrically withdrawn.
Within the lock case proper
is a combination mechanism for completin.g the circuit for operating the keeper, and exterior means
are employed for operating the combination. An
alarm will be given when the combination means
is tampered with.
\The end.]
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New York

of the

M. Stephens, district
and others. It is
within the next year no less than 7,000

superintendent
asserted that

service;

Atlanta,

at

J.

Ga.,

miles of wire will be strung throughout the southern
states.

COMMUNICATIONS.
Electric-light

To

the Editor of the

Apparatus Wanted.
Western Electrician

shortly be in the market for machinery and
general construction supplies for the erection and
maintenance of an electric-light plant at this place.
will use about 1,000 incandescent lights and
about 50 arc lights; that is, we want a machine of
I will

We

capacity.
will also need the necessary boilers and engines, and, in fact, all equipment necessary for the
proper construction of an up-to-date electric-light

this

Haberkorn Double-piston-valve Engine.
Since steam has been used for power there has
been very little change made from the first generic
principles until the Corliss engine was evolved,
which created better steam distribution by using
the full expansive force and reducing the compression to a minimum.
After years of study and experiment the Haberkorn-Haley Manufacturing Company of Fort Wayne, Ind., says it is able to accomplish the same result with its Haberkorn automatic
engine and .give the" same economy in fuel and

We

ROBERT

plant,

Marianna,

September

Fla.,

A
been

BOONE.

J.

1902.

Question of Location.

To the Editor of
To remove any
have

16,

the

Western Electrician

erroneous

created,

will

impression

that

you kindly note

in

may
your

Engraving Machines.
In the fine arts a machine and method have been
produced which reproduce a picture telegraphically

A

any distance.
picture in relief is first made by
the swelled gelatin or other process a tracing point
is then moved in parallel lines across the undulating
surface of the picture, and movements of the tracer
are imparted by suitable electrical apparatus to a
cutter or engraving tool. Amstutz, 448,404, March
17. 1891, has the first patent in this art.
The method of engraving described by Amstutz
in patent 569,.595, October 13, 1896, enables an operator to produce in a few minutes from a swelled
gelatin photograph a plate ready for the printing
at

;

press.

Optics.

An

invention by Fiske determines the position and
distance of distant objects and is described in patent
418,510, December 31, 1889.
The purpose of the
Fiske invention is to provide a method by which the
individual in charge of a gun may direct it upon a
given target when the distance of said target is not
known to him, and even when he is unable to see
the target from the point where he is stationed by
reason of fog. smoke, breastworks, or other causes.
He accomplishes this object by stationing observers
at points distant from the gun itself, which points
are at the extremities of a known base line and command a view of the area within range of the gun.
The observers discover the position and range of
the object by triangulation, and set certain pointers.
By means of electrical connections between these
pointers and pointers at the gun station, based on
the system of the Wheatstone bridge, the latter
pointers, or the guns themselves serving as pointers.
may be placed in a position to indicate the line of
fire.

Fig.

Fig.

I.

2.

Detail of Valves and Cylinder.

HABERKORN DOUBLE-PISTON-VALVE ENGINE.
water consumption and steadiness of speed and also
as close regulation, which is very necessary in running electric generators and machinery that has
varying loads. The engine, which is illustrated in
Fig. I, is built to run the most exacting class of

machinery under varying loads of power and steam
and give the greatest power for the least amount of
fuel under all conditions.
To accomplish this the
builder uses two valves (piston type) placed under
the cylinder, as showm in detail in Fig. 2, and actuated independently and run in opposite directions.
The main-valve eccentric is keyed to the main shaft
cut-off-valve eccentric is attached to the governor
both are connected to the valves by eccenThe
tric rods joined to rocker arras at the top.
valves have the same travel at any stroke. The

the

;

my offices are still where they have been
so many years, namely, at 1450 Monadnock
Block, where I am engaged in the practice of law
L. CRAGG.
and patent law.

paper that
for

•

GEORGE

Chicago, September 20. 1902.

[Supplementing

this

communication,

it

is

fair

to

state that both Mr. Charles A. Brownand Mr. Cragg
still at 1450 Monadnock Building, awaiting the

are

outcome of the receivership proceedings which have
been instituted to determine, among other things, the
ownership of certain stock certificates, which Mr.
Brown asserts belong to him individually and which
Mr. Cragg contends belonged to the firm of Charles
A. Brown & Cragg. recently dissolved. Ed.]

—
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Economical Turn-down Lamp.

A

"turn-down" incandescent lamp
market by the Economical Electric

is

placed on the

Lamp Company

It is devised
of 123 Liberty Street, New York city.
for use wherever a little light is wanted for a part
of the time, the full light being obtained quickly
when desired. One type of this combination lamp is
shown in Fig. i. The lamp is screwed into the
socket like the ordinary lamp, no change of socket
being necessary, as the base is standard. When the
current is on the light can be changed without touching the bulb. The small light is obtained by pulling
the string with tag marked "Dim." For the large
light the string marked "Bright" is pulled.
feature of this lamp is that it can be used in
any style of fixture, in no matter what position the
fixture may be, whether upright, downward or from

A

That

Municipal-ownership

September

Challenge.

Readers of the Western Electrician will remember that the National Electric Light Association, at
the initiative of H. L. Doherty and James B. Cahoon,
ex-presidents of the association, and of other prominent members, officially proposed to the, League of
American Municipalities, some time ago, a joint investigation, by experts, of the merits of municipal
versus private

management of

electric-lighting plants

from the taxpayers' point of view. The association
offered to pay half the expense of such an investigation.
The league has been backward in accepting the challenge. At its convention in Grand Rapthe president, Mr. Ashley
ids. Mich., last month,

New

of

Bedford, in his presidential address, advocated in general the municipal ownership
of public utilities, more particularly water
and electric-light plants, and thus committed
himself in favor of municipal ownership at
the outset. This rendered it somewhat
difficult to bring the proposition of the National Electric Light Association before the
eague,

especially

as

the

president

was

guided to a certain extent by the wishes

Mayor Smythe of Charleston, S. C, the
vice-president, who was elected Mr. Ashof

ley's successor as president of the league.

|«
a^,

^^\

JM

The question of municipal ownership did
not come out very strongly at the meeting,
although several advocated it, especially the
Hon. Ignatius Sullivan, the "labor" mayor
of Hartford, Conn., who was perhaps the
most rabid municipal-ownership man present at the meeting.
James

B.

Cahoon, now the secretary of

J^the

p^

National Electric Light Association,
secured the floor at the end of the morning

on Friday, and, almost following
Mr. Sullivan, renewed the proposition to
session

Fig.

I.

Cord Type.

Fig.

2.

Socket Type.

ECONOMICAL TURN-DOWN LAMP.
the side, either with open or enclosed shade, as the
switch is so arranged that the string can be pulled
from any angle, and the strings can be easily reached.
The lamp must be screwed tightly into the socket
for either light.
This obviates the danger of its
working loose from the socket by the effect of vibration.
Fig. 2 shows a lamp which serves the same purpose, the variation in light being produced by simply
taking hold of the bulb with the fingers and turning
it one way or the other.
When the base is screwed
home into the socket it remains firmly in place, without danger of its being loosened by vibration.
Considerable economy in consumption of current
and long life is effected by the use of the lamp.
There is said to be an actual saving of 80 per cent,
when burning the small filament, while the large
one uses the same as the ordinary lamp, and the
life is about five times that of an ordinary lamp.
The lamps are made with great care, and every
lamp is tested as to wattage, candlepower and voltage.
They can be delivered in eight and one-half
candlepower, eight and one candlepower, 16 and one
candlepower, 16 and two candlepower, in all voltages

from 50

to 250.

Hawiian Cable Shipped from London.
London advices are to the effect that the Hawaiian
section of the American or Commercial Pacific Cable

—

—

Company's line 2,413 miles in length has been
shipped for San Francisco on board the cable steamer
Silvertown. The consignment is expected to reach
December. On reaching
that city the vessel will immediately begin laying
the cable to Honolulu. The total weight of the
Hawaiian cable is about 10,000 tons, and it is from
one to three inches in diameter, the protection vary-

San

Francisco

early

in

and the character of
For shipment the cable was wound

ing with the depth of the sea
the ocean bed.

the league in behalf of the association, that
It would stand one-half of the expense
of
a competent engineer and public accountant to the extent of $5,000 for their serv-

on three gigantic spools, each 30 feet in diameter.
Vice-president Ward of the Commercial Pacific
Cable Company, who sailed from London on September igth for New York, had the following to
say concerning the cable laying: "The shipment of
the cable gives the assurance that the United States
may look forward to being in telegraphic communication with Honolulu by the end of this year. The
manufacture of the remaining three sections to the
Philippines is proceeding at the rate of 50 miles a
day, and I am confident they will be finished by
March and laid during next summer.' Two cable
steamers, the Colonia and the Anglia, will lay the
line beyond Hawaii.
I would like to see the entire
project consummated by next Fourth of July."

ices ; such engineer and accountant or engineers and accountants, to be agreed upon
by the presidents of the two associations they
to examine and report on the costs of any -municipally
operated plants that the president of the league
;

might

select, and compare the costs of the same
with the published costs of a private plant of similar
size and operated as nearly as may be under similar
conditions as regards cost of coal, etc., so that the

comparisons would be made on the basis of cost
per

kilowatt-hour,

delivered

at

the

lamp.

At the conclusion of the address, in which he
went into the subject somewhat more fully, of course,
than narrated above, laying particular stress on the
subject of uniform accounting, which he informed
the league had been adopted by the National Electric
Light Association, and which they were at
apply
to
their plants, Mayor
Smythe of Charleston moved that the matter be
referred to the executive committee. The president
modified it by suggesting that the National Electric
Light Association submit its proposition in writing
to the executive committee through the secretary
of the league, this committee to take the matter up
perfect

liberty

to

btween now and the next convention and decide on
whether it would accept or reject the proposition.

The

president explained that the reason he did this

was because almost all of the members of the league
there present were new to the workings of the league
and to the proposition submitted and were entirely
ignorant of what had gone on before at Syracuse
and Charleston. He stated that this would give
them a chance to study the subject over and act on
it

in

an intelligent manner.

Mayor Smythe stated further that he had always
understood that the league was against committing
itself in favor of or against the question of municipal ownership.
Lieutenant Cahoon explained to
him that the object was not to agitate this question
as to the advisability or non-advisability of municipal
ownership, but rather to look at it from a straight
business point .of view, as to whether municipalities
could operate plants cheaper than those in the National Electric Light Association could.
If it was
found that the cities could do so, then private plants
must necessarily retire from business and seek investment for their capital in other directions. The association was only anxious to arrive at the true costs
of operation of municipal and private plants., when
the proper system of costs and a uniform system
of accounting was applied to both Jjropositions. It

was

stated further that the association believed it
could operate this class of public utilities cheaper
than municipalities possibly could, for the reason

27,

1902

that the latter lacked the incentive to

economy which
was always present in the privately operated plant.
An attack on private plants by Mayor Jones of
Toledo was looked for, but he contented himself
with a general reference to the subject. The mayor
of Waco, Texas, who had a paper on municipal
ownership, was not present, and therefore the subject of municipal ownership, per se, did not come
in such a way that the
could be discussed from the floor.

up for general discussion
negative side

Rates Low But Not Available.
announced from Rome that Mr. Marconi has
arranged a tariff with the Italian minister of posts
and telegraphs for wireless telegrams between that
country and England and America. The charge for
such messages to England is said to be fixed at 12
centimes (about 2% cents) a word, and to America
at 60 centimes (about 12 cents) per word.
It will
thus be seen that the approximate charge for a message between England and America is 9% cents a
word, as against 2^/^ cents between Italy and England.
This agrees with the arrangement Mr. Marconi was
reported in February last to have made with the
It is

Dominion Government of Canada for the transmission of wireless messages between that country and
England at 10 cents a word. "While we think," says
the London Electrical Engineer, naively, in commenting on this statement, "Mr. Marconi at this stage
of his experiments is somewhat premature in fixing
his tariffs for the exchange of commercial messages
between the countries named, there can be no doubt
that they are remarkably low, and if it were possible
for the public to take advantage of them at the present time, the cable companies directly affected would
be very hard

hit."

Central-Station Heating to Be
in

Resumed

Evanston.

The trouble over the acceptance of an amended
ordinance, offered by the City Council of Evanston,
111., to the Evanston Yaryan
Company, has been
finally settled by the council making some concessions and by the company's agreeing to the ordinance.
As soon as the plant can be put in readiness, probably within four or five days, the hot water will be
turned into the mains, and the residents of Evanston,
who are dependent for their heat on the company's
service, will be supplied.
In the new ordinance the
heating rate is changed from one-third of a cent a
cubic foot of contents to 20 cents a square foot of
radiation, but the increase is limited to 50 per cent,
over the former price. In return for this latter provision the company is not obliged to make extensions
to its present plant or build an additional plant
before January I, 1906. The length of the franchise
is 30 years from the time of the
granting of the
original franchise, or 28 years from last May.
The
company is also granted the privilege of increasing
the cost of its lighting service 20 per cent.

Chicago Street-railway Arbitration.
The
is

third

member

of the board of arbiters which

to settle the difficulties

between the employes of

Union Traction Company and the company was chosen last week. The choice of the third
member was left to the arbiters already chosen.
William J. Onahan, president of the Home Savings
Bank, and formerly city controller, was selected.
the Chicago

The completed board now consists of Clarence Darrow, a lawyer representing the employes, Wallace
Heckman, another lawyer, representing the company, and Mr. Onahan, the referee or umpire. The
principal question that will be submitted to the arbiters is a request by the employes for an increase
in wages for electric men from 21 to 28 cents an
hour and for cable men from 23 to 30 cents an hour.

Trolley Strikers Enjoined.
Justice J. W. Houghton

Supreme Court

of Saraon complaint of President Colvin
the
Hudson
Valley
Railother
officers
of
and
way, issued a temporary injunction against the
striking employes, restraining them from threatening
or committing any. acts of violence or intimidation
against any person remaining in the employment
of the company or those wishing to enter its employment, and from picketing the property, loadbed
and premises in Saratoga, Washington, and Warren
Counties. The defendants arc requested to show
cause why the injunction should not be made permanent. Protected by the National Guards, the railway company on September 20th managed at irregular intervals to operate trolley cars on the 100 miles
of its trolley system, but the passenger traffic was
e.xceedingly light, as riotous demonstrations were
feared by the public.
toga, N. Y., has,

The opening

of the Mianus branch of the Green(Conn.) electric railway in a few days will
give a continuous trolley line between Boston and
New York, with the exception of a lo-mile link
between New Haven and Wallingford, Conn. This
gap, it is said, will be closed in the near future.

wich

September

2"^,
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CORRESPONDENCE.
New York

on "The Idiosyncrasies of Salesmen," and
George W. Palmer of Fall River, Mass., spoke on
spoke

"Electric Signals."

Notes.

—

The revised franchise
New York, September
tor the Pennsylvania railroad tunnel was appro\ed
on Wednesday by the conference committee repre20.

senting the municipal tmards. all the members of
the committee voting in the affirmative, with the
exception of President Cantor, who withheld his
vote, saying that he might wish to hand in a minority report to the Board of Aldermen.
At the meeting of the conmiittee there was some discussion on
the labor clauses, and Vice-president Green and other
officials of the railroad company explained their reason for not agreeing to the clauses.
At a meeting of the Rapid Transit Commission
Thursday several residents of the Borough of the
Bronx spoke in favor of the east-side tunnel and
the Jerome Avenue extension of the tunnel.
Chief
Engineer Parsons is now preparing plans for these
extensions, and it seems likely that the projects will
be carried through.
new tunnel company, under the name of the
Hudson and Manhattan Railroad Company, has been
chartered in New Jersey, with a capital stock of
The corporation papers give the company
$100,000.
the right to construct a tunnel from Jersey City
under the Hudson River to the New York state
boundary line, there to connect with "the railroad
of any company now or hereafter organized under
the laws of the state of New York."
It is stated
that the new tunnel will connect the Erie, Pennsylvania and Central railroad of New Jersey. There
is some speculation as to where
will be built.
it
It is believed from what could be learned of the
matter in engineering circles that the proposed tunnell will run underground from the Erie railroad to
the southern limit of old Jersey City at Essex Street,
from which point it will be constructed under water
to the Central railroad.
Circulars have been circulated among the motormen and conductors of the Metropolitan Street Railway Company and the Brooklyn Rapid Transit Companj-, calling upon them to organize a union for the
purpose of obtaining better hours and higher pay.
Many of the motormen and conductors threw away
the circulars and declared they would have nothing
to do with the proposed union.
They said they were
satisfied with their pay of $2.50 a day, but some
dissatisfied men complained that they were working
12 instead of 10 hours a day.
It was stated that it
will be difficult to organize the men.
An old conductor, in speaking of the attempt, said
"President
Vreeland has treated us very decently. Some time
ago he made arrangements to give the men a pension
at the end of 20 years' service in the employ of the
railroad.
This plan will go into effect on January
1st next.
It was entirely voluntary on his part,
and shows that he has the interest of his men at
heart.
About two years ago, when we sent a committee to him to complain that we were doing 12
hours' work, he quickly remedied it by placing us
on a lo-hour schedule. Of course, som'e of the men
are compelled at times to work 12 hours, but it is
only occasionally, and no one has a right to protest."
An unidentified man was killed by a northbound
Madison .\venue car on Wednesday evening. In
attempting to escape the motorman boarded a southbound Third Avenue car, and told the motorman
to go ahead for all he was worth.
The latter complied.
policeman saw the man attempting to
get away. He jumped on a Madison Avenue car
and told the motorman that there was a man on the
Third Avenue car ahead he wanted to catch. The
latter put the power on and the car was soon speeding after the other. The tracks of both lines run
side by side.
The policeman waited until the car
he was on got beside the car on which the motorman was attempting to get away. Without waiting
for the cars to stop, the policeman stepped from one
to the other and arrested the motorman.
Chancellor Maccracken of the New York University, who returned this week from a trip to Europe, found on his desk a letter from the trustees
of the estate of Samuel F. B. Morse, the inventor
of the telegraph, announcing that Professor Morse,
who died 30 years ago, had bequeathed $1,000 to the
university for an annual medal for scholarship.
The contract for the extension of the rapid-transit
subway to Brooklyn was signed at a meeting of the
Rapid Transit Commission last week. By the terms
of the contract ?i,ooo,ooo must be deposited with the
controller at the time of signing to insure the construction of the tunnel, and $1,000,000 more must
be deposited when the tunnel is completed to insure
its operation.
The William Porter's Sons' Company has passed
into the hands of a receiver, Edward G. Benedict.
The firm was a dealer in marine lighting equipments.

A

:

A

O.

New England News.

—

Boston, Mass., September 19. The Simplex Electric Company is building a new power house in

Cambridge, Mass.
The Massachusetts Street Railway Association recently held its annual meeting at Young's Hotel.
The following-named officers were elected
President. E. C. Foster; vice-presidents, E. P. Shaw and
F. H. Dewey
treasurer, F. H. Smith
secretary,
Charles S. Clark. A banquet followed, at which
Karl A. Andrus of the Seattle Electric Company
:

:
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;

On

September

29th the Massachusetts railroad
conunissioners will give hearings on the last Legislature's resolves on the value, expense and added
safety of equipping electric cars with power brakes
on the advisability of equipping electric cars with
jackscrews or other implements to raise them, so
that an injured person can be taken from beneath
them, and on the value of electric-car fenders.
Many cases of eye trouble are still being treated
at the City Hospital which are attributed to particles
of steel from the third rail of the elevated railway.

By November
road Company

the Boston

and Northern Railwill have complied with the law
compelling electric-railway companies to "vestibule"
ist

or enclose the platforms of

all

winter cars.

The Cheney Brothers have completed the electric
power plant which is to run and light their silk mills
at South Manchester, Conn. The installation has involved an expenditure of $200,000. The dynamos
are run by waterpower two miles distant from the
mills.

John W. Cawley, treasurer and manager of the
People's Gas and Electric Company of Stoneham,
Mass., has purchased the Nantucket (Mass.) Gas
Light Company's plant and now owns the entire
lighting system of the island, having purchased the
Nantucket Electric Company's plant some time ago.
Both plants have been unable to meet the demands
upon them
to build an

summer, and Mr. Cawley proposes
about 200 horsepower
at a cost of about $50,000.
Most of the lighting on
the island will be done by electricity, the gas being
used for cooking and heating.
The Grafton and Upton Railroad Company operates its passenger trains by electricity and its freight
trains by steam and President E. P. Usher was before
this

electric plant of

the railroad commissioners last Tuesday, to explain
why the company did not have a flagman at road
crossings during the passage of the electric trains,
as was the case during the passage of steam trains.
Mr. Usher said that the electric trains were stopped
at crossings, but Chairman Jackson of the board
read the statute, which said that companies operating
a steam railroad were subject to the same obligations in operating electric cars that they were in

operating steam cars, and informed President Usher
that

the

company would have

to

petition

for per-

mission to dispense with flagmen for electric trains.

The

State Democratic Convention on Wednesday
selected Colonel William A. Gaston as its gubernatorial candidate.
Colonel Gaston is chairman of the
board of directors of the Boston Elevated Railway

Company.

B.

Canadian Intelligence.

—

Ottawa, Ont, September 20. Engineers are preparing estimates for lighting the farm buildings of
Hon. Thomas Greenway of Crystal City, Man., with
The plant is to have a sufficient capacity
electricity.
to furnish light for the whole village.
Mayor Howland of Toronto, Ont., has become convinced that the new Temiskamingue and Northern
railway, the construction of which is about to be
commenced, should be built as an electric line, and
he has announced his intention of pressing the mat-

He

Southern Developments.
Charlotte, N.
Street Railway

C. September

20.— The

Memphis

Company

of Memphis, Tenn., will
in building extensions to the growof the city at least the company stands

expend $250,000

—

ing suburbs
ready to build any extension wherever the same will

pay for the outlay.
It is said that plans by Pittsburg capitalists for
building electric lines from Nashville, Tenn., to Mt.
Pleasant and to Gallatin, Tenn., have been perfected.
C. W. Ruth is vice-president of the company which
It is said may effect a merger with the
Nashville and

Columbia

electric line.

The Dan River Manufacturing Company

of DanVa., has definitely selected a site for the large
mills to be erected and has let the contract for the
dam and power house. It is estimated that the dam
and power house will cost $300,000, and that it will
require a year to complete the work involved.
The Passenger and Power Company of Richmond,
Ya., is preparing to expend $50,000 in giving a belter
light service to the city. This company was recently
awarded a contract for five years to furnish the city
with light at $35,000 per year.
The Electrical Construction Company of Richmond
has the contract for building the new electric plant
at Warrenton, Va.
The plant will be completed by
ville,

October

The

15th.

of Memphis, Tenn., has passed an
ordinance granting the right to the Equitable Gas
Light Company and the Memphis Light and Power

council

Company to merge their interests.
The Bureau of Yards and Docks

at

Washington,

p. C, has authorized the construction of an electricdown-stream end of the sliore connections on the naval reservation at New Orleans.
The Louisville (Ky.) Street Railway Directory has
raised the dividend on the $3,500,000 common stock
to a 5 per cent, basis, and has thus provided for a
very large distribution of dividends on October ist.
The Richmond Engineering Company of Richmond, Va., has been chartered to do a general engineering business electrical, civil, etc.
Jas. O.
Spear is president. The capital stock is $25,000. L.
light plant at the

—

From the Buckeye

State.

—A

Cleveland, Ohio, September 20.
telegram was
received here to-day by Henry A. Everett from W.
B. Strang in New York, saying that the Grand
Trunk Railway Company had purchased the Detroit
and Toledo Shore Line. No figures were stated, but
as Mr. Strang had instructions not to accept less
than $1,600,000 for the property, it is thought that
this or a better figure was secured.
The Havana and Jainatos (Cuba) Railroad Company, which has been in process of formation for
some time and in which Cleveland and Youngstown
men are heavily interested, was organized in New
York to-day. The capital stock of the company is
$2,500,000, and W. J. Hayes of Cleveland, H. W.
Whipple of New York, L. W. Pryor of Cleveland
and others are directors. H. W. Whipple is president and W. J. Hayes vice-president.
The annual convention of the Ohio Electric Light
Association will be held in Columbus October 14th,
15th and l6th.
A. W. Field of that city is the president of the association, and will arrange to entertain the visitors, of whom there will, probablv be

something

like

300.

ter to attain this end.
states that the people of
the district through which the railway will pass are

Negotiations are in progress for a settlement of
the differences between the Cincinnati Traction Com-

extremely anxious to have it run by electric power.
The General Electric Company of Schenectady,
N. Y., has over 200 hands at work in its new Ottawa
branch, sorting and shipping mica.
Within a year
machinery will be installed at Ottawa for additional
treatment of the mica, which work is now performed
at the American headquarters.
This work can be
done to better advantage and at cheaper rates in
Ottawa, hence the decision to transfer operations.
The extension of the work in Ottawa, when the plans
are fully realized, will call for the employinent of
over 2,000 hands.
All the output of the Canadian
mines controlled by the company will be treated at
the Ottawa works.
The city treasurer of Toronto, Out., for the second
time since the operation of the electric street railways in that city, has just received from the Toronto
Railway Company, as the city's share of the company's earnings for August last, a percentage of 12
per cent. This is due to the fact that the company's
year ends with September, and
the
percentage
jumps from 10 to 12 per cent., as soon as the $1,500,000 mark in the railway's earnings for the year are

pany and the Mandelbaum interests, and it is stated
that an agreement has been reached on all the main
points by which the Cincinnati, Dayton and Toledo

passed. The receipts for August last were $166,355,
being $io,oco larger than the earnings of the same
month last year, and the city's percentage for the

month amounted

to $19,962.

B. F. Pearson, R. E. Harris, C. E. Cahan, H. A.
Lovett and G. F. Pearson have incorporated the
Mexican Light and Power Company. The new company will have a capital stock of $12,000,000. All the
incorporators are lawyers residing in Halifax, Nova
Scotia. The new company proposes to carry on the
business of an electric-light, heat and power company in all its branches, either in Canada or elsewhere. It may construct, purchase and operate electric railways, and has other extensive powers.
.Authority is given to procure the company to be registered and recognized in any foreign country, and to
carry on any or all its operations in Canada or elsewhere.
W.

Company

Traction

will be allowed an entrance into
Cincinnati.
It is also said that the
proposed arrangement includes the purchase of a
large block of stock in the Mandelbaum properties
by the Philadelphia people who own the Cincinnati
traction business, and that the Miami and Erie Canal
Transportation Company is also to benefit in some

the

heart

of

way by it.
The Cleveland and Sharon Traction Company
capitalized at $1,500,000

and

year five per cent, bonds.

is

will issue $1,250,000 20The line to be built is

between Sharon and Middlefield, but through cars
will be run to Cleveland over the Eastern Ohio lines.
Three buffet cars, 50 feet long, will be provided
for the through runs and a porter will be employed
for each one.
The Francis B. Morgan Engineering

Company has secured

the contract for building the

road.

The

Cincinnati.

Company, which

Hamilton and Indiana Traction

Hooven is promoting, has been
granted a 25-year franchise to operate a line from
Hamilton to College Corner, on the state line.
It

is

Marion

stated

J. C.

that

the

Columbus,

Delaware

and

soon be completed to Delaware and
that a regular service will be inaugurated.
Because
of the broad-gauge tracks on the Worthington, Clintonville and
Columbus road, passengers will be
compelled to change at Worthington, but when they
are changed the cars will run into the city over
the Central Market line.
0. M. C.
line will

Information from Indiana.

—

Indianapolis, September 22. The Indianapolis and
Plainfield electric road
"Quaker route" was opened
for business on the 15th.
The construction of this
line is of a character to assure good and rapid service. There is not a curve in the line and the private
right-of-way is 100 feet wide. The rails are unusu-

—

—
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heavy and it is the purpose of the company to extend the line into the Indiana coal fields and freight
The overhead construction is
coal to Indianapolis.
The fare to Plainthe double trolley-wire system.
field, 19 miles, is 25 cents.
The Evansville-Princeton Traction Company^ increased its capital stock to $600,000 on the i6th inst.,
and track-laying is progressing rapidly. The line
will be put in service in a short time.
Representatives from four or five counties held a
conference in Seymour on the 17th inst., and effected an organization to construct an electric road
ally

from Columbus

through

Brownstown,

Seymour,

W. P.
Salem, Paoli, West Baden to French Lick.
survey
Masters of Seymour was elected president.
was ordered, the franchises having been secured.

A

meeting was in session word was received that a train of 23 cars, loaded with steel rails,
had been received at Jeffersonville, and that the
work of constructing a line between Jeffersonville
and New Albany, to form the southern terminus of
the Indianapolis, French Lick and Louisville line
by way of the Indianapolis, Greenwood and Franklin
line, would be pushed rapidly.
A large batch of contracts, aggregating nearly a
million and a quarter dollars, for the construction
and equipment of the Indianapolis, Lebanon, Frankfort and Lafayette electric road was awarded by
Townsend, Reed & Co., which firm is constructing
the line. The contracts were for 10,000 tons of 70pound rails, placed with the Carnegie Steel Company
three Soo-kilowatt generators and 24 motor
equipments, with the General Electric Company; 24
interurban cars, with Jewctt Car Company, Newark,
O.
1,000,000 pounds of copper wire, with John A.
Roebling's Sons Company, Trenton, N. J.
three
cross-compound engines, aggregating 4,500 horsepower, with
Hamilton-Corliss Engine
Company,
Hamilton, 0. boilers (3,000 horsepower) with Stir-

While

this

;

;

;

;

Company, Chicago.

ling

New

has been put into the Indianapolis,
Greenwood and Shelbyville Traction Company. This
company was incorporated a year ago, and prepared
considerable grade between Greenwood and Shelbyville over a private right-of-way.
There is plenty of
money behind the enterprise now and the remaining
ig miles will be constructed rapidly.
The company
will use 12 miles of the Indianapolis, Greenwood
and Franklin line and when completed will be a direct competitor with the Indianapolis, Shelbyville and
Southeastern road recently opened to the public.
Last week over a hundred thousand people were
brought to Indianapolis to attend the state fair. Of
this number two-fifths are said to have been transported by the interurban lines.
perceptible falling
off was noticeable in the steam-road traffic compared
with previous state-fair weeks.
J. Thomas Roberts is asking for a 30-year franchise for the erection and operation of an electriclight, power and heating plant at Alexandria.
His
proposition is liberal, making the price of street lamps
$75 a year and granting the city the privilege of buying the plant after 10 years, at a fair price.
Municipal operation of an electric-light plant on a
low rate is about to swamp the managers of the Mishawaka municipal plant. The rates were fixed at 11
cents per thousand watts, with a 20 per cent, discount.
After several years of close figuring the
board of works appeals to the council to save the
plant from further depreciation by raising the rates,
so as to provide for new equipments to supplant old
and worn-out machinery. The people oppose a direct tax for the purpose and insist that the concern
ought to be made self-sustaining.
F.
capital

A

The Winnipeg Electric Company is canvassing St.
Boniface, Man., for lighting consumers, and proposes
to string wires from Winnipeg.
St. Boniface recently voted to construct a municipal electric sysR.
tem.

On
San

the Pacific Slope.

Francisco,

September

17.

— The

Commercial

Cable Company, which is preparing to lay a submarine cable between San Francisco, Hawaii and
the Philippine Islands, has prepared specifications
for its landing station in this city.
The new stationwill be located on the beach near the Cliff House.
It
will be
of thoroughly fireproof construction.

The

walls are of brick and cement
The building will be 30 by
contain, besides a testing room, a
the operator.
Articles of incorporation of the
tile.

Company have been
company

is

filed

capitalized

Etiwanda Power
Los Angeles, Cal. The

at
at

and the roof of
14 feet and will
living room for

The

$250,000.

incorpo-

George Chaffey. N. W. Stowell, J. W.
Swanwick, R. Plarris and A. M. Chaffey, all of Los

rators

are

Angeles, Cal.
The Cloverdale Light and Power Company has
received bids for the electrical apparatus for the
new power plant to be installed near Cloverdale,
Cal.
It is expected that the contract will be awarded
within the next few days. The contract includes
a 150-kilowatt machine, transformers, switchboard,
etc.

now

Specifications are

out for the electrical

work

on the Oakland (Cal.) postoffice building. The bids
will be opened to-morrow.
The work includes the
wiring, conduit system and about 700 lights. The
contract

The

expected to amount to about $3,500.

is

which were recently issued for
the large new power plant of the Oakland Transit
Company at Oakland, Cal., have been withdrawn
for the present at

least.

It

is

understood that the

Bay Counties Power Company has made a proposition to furnish the immediate power to the Oakland Transit Company.
John B. Miller, president of the Edison Electric
Company of Los Angeles, Cal., in speaking of the

plant

under

in
a

Mill

Creek

head of

its

several

Canyon,

1,935

feet,

new

which

will

be

niants.
The
will operate
finished early

the coming winter. The power house is nearly
completed, and the machinery, pipe line, etc., are
now being installed as fast as they arrive from
in

the East. This plant will add 4,000 horsepower to
the available power supply of the company.
are now getting out plans, and will soon ask for
bids for machinery to be installed in our new steamdriven plant at Los Angeles. This .plant, which
will be equipped with the latest and most apjproved
type of apparatus, will have 3,000-horsepower capacUltimately the plant
ity as the first installation.
will be brought to a capaciy of 6,000 horsepower."
on August 30th appointed
J. V. O'Brien was
manager of the Western Union Telegraph offices in
this city, to succeed the late Thomas H. Reynolds.
Mr. 0'13rien has been in the service of the company
for 18 years.
Previous to the death of Mr. Reynolds
he acted as assistant manager. E. B. Harrington
A.
will act as Mr. O'Brien's assistant.

We

Seattle,

Wash.,

Seattle-Renton

line.

—

On Wednesday
i6.
Company opened for traffic
This new line follows the

September

Seattle-Tacoma Interurban tracks as far as Renton

From

Junction,

coke.

The Seattle Electric Company is building two
new car barns, one 55 by 120 feet and the other

A. Seevers of Oskaloosa, Iowa, offers to fur$100,000 toward an electric-light plant and
water system for Albia, Iowa, if a similar amount
is
raised there.
The proposition contemplates the
construction of an electric car line from Albia to
Hilton.

The Waterloo and Cedar Falls Rapid Transit
Company has completed plans for improvements to
made at Waterloo, Iowa, to cost complete $250,000.
There will be machine shops constructed, new
be

and the building of an extension of the line from Denver, Iowa, to connect
with the Chicago Great Western railway.
A new ordinance to compel the removal of overhead electric wires in St. Paul is before the Common
rolling stock purchased,

Council of that city. The present ordinance is ineffective, because there is no penally attached for
violation.

The new municipal

electric-light

plant

Ulm, Minn., has been completed and put

for

New

in operation.

The plant uses Nernst lamps, in addition to the older
models.
The city officials of Rochester, Minn., tendered a
banquet to W. G. Rowen, the retiring superintendent of the city electric-light plant.
The Peninsula Electric Light and Power Company of Calumet, Mich., has awarded a contract
to Pcndergast & Clarkson of Chicago for the construction of a large addition to its plant, which- will
cost, complete, about $100,000.

The Seattle Board of Public Works has issued orders that all poles which have been standing more
than six months shall be painted at once. All the
companies have signified a willingness to comply
with the order.
After numerous delays and discussions, a permit
has at last been granted to the Seattle Electric Company to extend its system of underground ducts.
In all about four miles of conduit and Edison tubing
will be laid, and it is estimated that the undertaking
will cost somewhere in the neighborhood of $300,000.
The work will be in charge of Mark Lowd, an
expert, who has been sent here by Stone & Webster
of Boston.
The excavations will be from four to
nine feet deep, and the conduits will contain from six
to 60 ducts.
It is estimated it will take 6,000 feet
of tubing and 200,000 feet of conduits to cover the
proposed districts. The ducts
will
be multiple
and square instead of round, as used in many eastern cities. Enough ducts are to be placed to carry
the service wires for the ne.xt 40 years.
L. E. C.

PERSONAL.
Sly has resigned as manager of the electriclight plant for the city of Shakopee, Minn., and will
assume a similar position for the new plant being
put in by the city of Jordan, Minn.
S. L.

George Wolfolk, electrician with the Gas and
Electric Light Company of Mankato, Minn., has
accepted a similar position with the Gas, Electric
and Heating Company of Owatonna, Minn.

Two changes in the faculty of the Armour Inof Technology are announced.
Professor
George H. Olnhausen of the University of Berlin,
Germany, has been appointed to the department of
physics.
Professor George S. Gebhardt has been
promoted to the head of the department of mechanstitute

engineering,
Kerr.
ical

to

succeed

Professor

Charles

P.

:

rushing to completion

the

W.

1902

stranger with one in his hand could visit every point
of interest in Seattle without taking a wrong car
or asking a single question.

serious shortage of electricity which now prevails
Southern California, says
"In order to meet the
growing demand, the Edison Electric Company is
in

Minneapolis, September 20.— The Gas and Electric
Company of Waterloo, Iowa, has installed a new
lo-horsepower motor, to be used to furnish power
for crushing coke for retailing through the city.
The scarcity of hard coal has caused a demand for

nish

27,

specifications

last the Seattle Electric

Northwestern Notations.

September

a

distance

of

10%

miles.

there a

branch line, 2% miles, has been built to the town
of Renton. An hourly service will be given all day.
This completes the Seattle Electric Company's chain
of suburban lines.

120 by 2.10 feet, and a paint shop, 65 by 120 feet, at
For
the corner of Sixth Avenue and Olive Street.
the present the framework will be of wood, but the
foundations will be built of sufficient strength to
hold brick walls, with which the company expects
The roofs
to replace the wooden ones in the spring.
The rush necessitating the subwill be permanent.
shortage
of
change
of
walls
is
due
to
a
sequent
Many of the cars recently received have been
space.
left on side tracks, and it is the desire of the officials of the company to get them under cover before
the winter rains commence. When completed, the
barns will accommodate about 5o cars and will cost
the company about $50,000.
The street-railway system of Whatcom and Fairhaven, Wash., has been sold by the General Electric
Company to Stone & Webster of Boston. The
change will not affect the local management. The
street-railway lines of Whatcom and Fairhavcn were
originally constructed by local men, who invested
their entire fortunes in them, and, in addition, borrowed largely of eastern capitalists. During the
panic of 1895 the lines were placed in the hands
of a receiver and sold 'under foreclosure to the
General Electric Company, the largest creditor.
The Seattle Electric Company has just issued a
limited edition of a little pamphlet entitled "Seattle
Street Railways." This book contains so many illustrations and so much condensed information that a

ELECTRIC LIGHTING.
The North Shore

Electric

Company

of

Chicago

has certified to an increase in capital stock to $500,000.

its

The Charleston (III.) Gas Company has changed
name to the Charleston Gas and Electric Com-

pany.

The Village Council of Trenton, Midi., wishes to
secure estimates upon a village lighting plant capable of furnishing 60 arc lights and 1,000 incandescent lights for commercial purposes.
The Sparta Gas and

Electric

Company

of Sparta,

has been incorporated with a capital of $25,000.
Light, heat and power developments are intended
by the company. The incorporators are L. J. Sexton, L. W. Barker and A. M. Barker.
III,

The Lighting Commission of Detroit, Mich., has
decided to readvertise for bids for new engines and
machinery. Bids were recently advertised for and
opened, and it was found that there was a misunderstanding among the bidders, some giving figures
on low-speed and some on high-speed engines. It is
now decided to call for bids on both types.
Admiral Higginson, in his report to the secretary
the navy upon the combined army and navy
maneuvers, comments interestingly upon some of
He says
the lessons to be learned from them.
"Much valuable knowledge in regard to searchlights
has been obtained during these operations, and the
general opinion seems to be that they are not so
of

In approaching posearchlights would flash very
often upon the ships, lighting up smokestacks and
hull so that large print could easily be read, and
everyone supposed the ships had been discovered,
but the searchlights would turn away, and evidently
the observers had not seen the vessels."
effective as has
sitions at night

been supposed.
the

Within a month the following-named new members have joined the National Electric Light AssociaAlbion (N. Y.) Steam Power Company, Attion:
Steam and Electric Company,
(Mass.)
tleboro
Athens (Ga.) Electric Railway Company, Beverly
Gas and Electric Company, Brookline
(Mass.)
(Mass.) Gas and Electric Company, Lackawanna
Valley Electric Light and Power Supply Company of
Carbondale, Pa., Cohasset (Mass.) Electric Company, Duluth (Minn.) General Electric Company,
Doylestown (Pa.) Electric Company, Elwood (Ind.)
Electric Light Company, Everett (Wash.) Railway
and Electric Company, Lee (Mass.) Electric Company, Lynn (Mass.) Gas and Electric Company,
Oneonta (N. Y. ) Light and Power Company, Citizens' Light and Power Company of Oil City, Pa.,
Biscoe Electric Light Plant of Southern Pines,
N. C, Telluride (Colo.) Electric Light and Power
Company, Walla Walla (Wash.) Gas and Electric
Company, Warren (Ohio) Electric Light and Power
Company, Wcstboro (Mass.) Gas and Electric Company, Whitman (Mass.) Light and Power Company.
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27,
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ELECTRIC RAILWAYS.
reported that a plan for the reorganization
of the Lake Street Elevated Railroad Company of
Chicago will be announced in the early fall. A reorganization has been contemplated for some time,
but. until recently, the necessary data were not forthcoming.
It

is

The overhead and

equipment of the Detroit and Toledo Shore Line, the track and rightof-way of which were recently sold to the Grand
Trunk railroad, has been purchased by the Toledo
and Monroe railway, and will be used to complete
the

latter

electrical

road from

Monroe

to

Detroit,

via

Flat

Rock.

The South Bend and Southern Michigan Electric
Railway Company has absorbed the South Bend and
Northern Electric Railway Company and has been
incorporated with a capital stock of $750,000. The
two companies both proposed to build a line of railway from South Bend, Ind., to St. Joseph, Mich.,
and the consolidation will result in the completion
of but one of the lines.

219

switchboard is included, and, in fact, everything for
the operation of a complete railway line.
The generators are to be direct-connected to two 22 and
44 by 48-inch, cross-compound, horizontal Corliss
engines, btiilt by the Westinghouse Machine Company of Pittsburg, Pa. The engines are to receive
steam at 150 pounds, are to run at 100 revolutions
per minute, and are rated at 1,000 horsepower each,
with a maximum rating of i.Soo horsepower.

PUBLICATIONS.

The New York Times

of

September

19th

con-

the following dispatch from Albany, N. Y.
"The Central Cross-town Railroad Company of Buffalo was to-day granted permission by the State Railroad Commission to issue a first consolidated mortgage for $3,oco,ooo. The proceeds are to be applied
to refunding former bond issues on the property
and for equipping 14 miles of road for underground
electric-trolley services."'

Shigem Kondo,

said to be a representative of the
Japanese government, is in Pittsburg, Pa., inspecting
the electrical street-railway systems.
Before' going
to Pittsburg Mr. Kondo spent two weeks in New
York city, studying tlie different traction systems in
use there. Besides making investigations of the
street-railway systems, he is also in a general way
gettnig information concerning all electrical indusiiics.

The Chicago, Milwaukee Avenue and Inland Lakes
Tranction Company's franchise, mentioned in the last
issue of the Western Electrician, is to go through
interesting proceedings in the
process of being

granted.

Peter

Cook County,

is

Hoffman,
to put the

county commissioner of
referendum idea to a test

in ascertaining the views of the residents of the
townships of Niles, Maine, Wheeling and Northfield,
in regard to the proposed trolley road to be built by
the company on Milwaukee Avenue from the northern limits of the city to the Cook County line. He
asks property owners to write him their opinions as
to what conditions should be exacted by the County
Board in granting the franchise.

A

street-railway and electric-light consolidation

is

being planned by Philadelphia capitalists, to combine
the Philadelphia Rapid Transit, the Philadelphia
Electric and the American Railways Companies and
the Electric Company of America. The first step
in this great combine will be taken when the Rapid
Transit and Philadelphia Electric merge under a
New Jersey charter, which will be granted to a yet
unnamed securities company. The question of merging the Rapid Transit and the Philadelphia Electric,
whose combined capital amounts to $55,000,000, was
taken up immediately after the successful organization of the new traction system.
One company
controls the street-railway business, the other has
equal privileges in electric lighting. The WidenerElkins-Mack syndicate is in control.

The

Syracuse

Railroad Construction Company,
building a 25-mile electric railroad between
.\uburn and Syracuse. N. Y., has recently closed
a contract with the Westinghouse Electric and Manufacturing Company for two 650-kilowatt, enginelype alternators, delivering three-phase current at
.?6o volts and 3,000 alternations
also for five 400kilowatt rotary converters, together with raising and
lowering transformers for operating a 15,000-volt
transmission line to two sub-stations. A complete

which

is

;

of Italy and

stands in

the eastern

part

about 6,000 feet high.

is

The German war maneuvers were ended by a
naval feature. The hostile fleet, under

bril-

The

Paries Manufacturing Company. Decatur, 111.,
of adjustable lamp holders, shades,
electric
and combination fixtures, has
issued a new catalogue, which contains a complete
description of the company's products, with illustrations and prices.
The Faries company has increased
its line greatly, and the present catalogue is twice
as large as any previously issued.
The F'aries company's business extends to every portion of the
United States and many foreign countries, and its
products enjoy a most creditable reputation.

manufacturer

TELEGRAPH.
George Gould, soon after having met Clarence

Mackay

IT.

recently, is reported as having the foUowin.g
in regard to the rumored Western Union-

say
Postal Telegraph consolidation
"The merger is
contemplated. It is true that Clarence Mackay is
an intimate friend of inine, but the consolidation of
telegraph interests in the United States is still far"
to

the
of the emperor, forced an entrance into
the Elbe, the defending squadron being defeated.
During the naval maneuvers space telegraphy was

command

portables,

tile

tains

Mount Gargano, which

liant

An

Elston Avenue trolley car in Chicago jumped
southbound track one night recently, ran across
the northbound track, jumped over a gutter and the
curbing, broke through a wooden fence and bumped
into a house, which it shook from foundation to
rafters.
There were 50 passengers aboard, mostly
women and children. All were thrown into a panic
and several of them received injuries.

wireless messages is proceeding directly across Spain
between the Italian warship Carlo Alberto, which is
Cadiz, Spain, and the wireless-telegraph station
at Poldhu, Cornwall.
It is anticipated that a commercial line between Italy and England will soon
be in operation.
The Italian station will be on

at

:

distant."

The organization of the International Union of
the Commercial Telegraphers was completed in Chicago on September 21st. Forty-one delegates were
present, representing as many cities.
The followingnamed officers were elected
President, I. J. McDonald, Chicago; first vice-president, M. J. Reidy,
Boston; second vice-president, J. M. Perkins, San
Francisco; secretary-treasurer, A. G. Douglas, Milwaukee, Wis. The next convention will be held in
Minneapolis on the third Saturday in September,
The international officers were instructed to
1903.
apply to the American Federation of Labor for a
charter.

used more completely than at any other time since
the beginning of the mimic warfare.
According to
report, it was seen, however, that the wireless system was not absolutely reliable under all conditions.

MISCELLANEOUS.
The

Electrical Commission of Duluth, Minn., met
recently to discuss the proposed placing of electric
wires underground.
Mayor Hugo is chairman of the
commission, and City Engineer Pattan, secretary.
Arrangements were made to look into the legal aspect of the situation, and to obtain all possible in-

formation from other

cities.

Dr. O. Haab of Zurich, Switzerland, is the inventor of an improved electromagnet to be used in
extricating steel and iron splinters from the eye.
Dr. Haab's instrument is worthy of note. It is "a
large one and is operated by a foot switch which
opens or closes the magnetizing circuit. The doctor
says that of 165 cases operated on, in oiily 23 did
the electromagnet fail.
In these 23 cases the splinters were so situated that to remove them would
have meant the destruction of the sight.

:

A

dispatch from Castries,

St.

Lucia,

dated

Sep-

tember 22d, states that there was a severe eruption
of La Soufriere on the Island of St. Vincent, on
Sunday evening. It came without any warning.
The cable-repair steamship Newington, which was
working about five miles from shore was forced to
steam away at full speed. She was followed by a
dense mass of debris, and had a narrow escape. The
repairing operations on the cable have been suspended indefinitely. The broken cable which was
picked up shows signs of submarine volcanic disturbance or severe injuries caused by the debris
from the Walliboo River.

The United States cruiser Des Moines, which was
launched on September 20th, has three-stage compound engines and water-tube boilers.
Steam is
used at a pressure of 275 pounds and the grate surface is 300 square feet.
The vessel has a complete
electrical equipment, including two electric winches
for hoisting purposes, an engine-turning electric motor. 10 motors for ammunition hoists, incandescent
and arc lights and lanterns, ventilating equipment
and fans, signals, and so on, all operated by electricity.

California fruit growers are
electric appliance which makes
of frost by the ringing of a
consists of a battery, a relay

coil, a thermometer
and an alarm bell, and it is so adjusted that when
the mercury in the thermometer falls below a certain point the electric circuit is broken and the bell
rings.
As the instrument can be set for any tem-

perature, it can be used in hot houses for various
crops.
It is set to a few degrees above the point
of danger.

SPACE TELEGRAPHY.

TRADE NEWS.

The French government

has decided to install a
wireless-telegraph system on the islands of Martinique and Guadeloupe, owing to the frequent interruption of the cable service there.
It is said that King Victor Emmanuel of Italy has
ordered that the Italian armored cruiser Carlo Alberto, on board of which wireless experiments have
been under way for some time, be placed at the
further disposal of William Marconi for experiments
between Europe and America.

making use of an

known the approach
bell.
The apparatus

A.

and

Wise, president of the Bunnell Telegraphic

J.

Electrical

New York

1 10-120
Beekman Street,
has just purchased the conti-olling
H. Bunnell & Co. (incorporated), 20

Company,

city,

interest in J.
Park Place,
that
Wise

New York

Mr

York

city.

It

is

rumored

also

negotiating for the purchase of
electrical supply houses in New

is

one of the largest
city.

BUSINESS.

Mr. Marconi has submitted plans to the Italian
government officials for the erection of a wireless-

The

Connor Company of Marshfield, Wis., has

R.

of
poles
of various
dimensions
prepared to dispose of at advantageous

telegraph station in Italy, to cost $140,000, for establishing connection between Italy and the British and

a

The scheme will be submitted
King Victor Emmanuel has bestowed
the Cross of the Order of the Crown on Marconi.

terms, as it desires to move these poles,
the change of location of its cedar yards.

Officers of the United States Signal Corps are said
to be working out a new idea in wireless telegraphy
in the shape of an apparatus which may be carried
on a soldier's back and operated in connection with
an aerial arrangement attached to a small, easily
charged and manipulated balloon. The first advantage of the system is its extreme portability and

N. J., has decided to adopt an alternating-current
system in order to lessen the fire hazard in the
presence of inflammable material. The new apparatus
includes one 7S-kilowatt, belt-driven alternator, furnishing two-phase current at 7,200 alternations and
220 volts also exciter, switchboard equipment, rheo-

American

stations.

to Parliament.

convenience.

Report has

it

that a regular

exchange of Marconi

special

which

lot
is

it

The Eureka

Fire

Hose Company

owing

to

of Jersey City,

;

induction motors, etc. The entire electrical
equipment has been ordered from the Westinghouse
stats,

Electric and

Manufacturing Company.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Isstted (United States Patent OJ^ice^ Se-ptembei- 16, igos.

Process of Manufacturing Electrical Conductors. Louis W. Downes, Providence, R. L
Application filed February 17, 1902.

7C9,cor.

This process of producing insalaled electrical conduciors consists of covering the conductor with a suitable
iosniating material and subjectiDg the insulation to pressare alternately applied and released, thereby compacting
the insulation on the coodnctor.
709,023.
Street-sign
Lieb. Jr.. and

N. Y.

Illuminating Device.

Joseph

Application

filed

H. Tyler,
January 10,

John

New

W.

York,

1902,
There is an src lauip, a non-illuminating steadying resisiaace. an illumiaatin^ steadying
resistance, and a
switching device constrocted to establish circuit through
the non-illuminating resistance, cutting ont this resistance
and then cutting in the illuminating resistance.
See cue
on next page.)

709.039.

tem.

Combined
Fred

C.

Electric
Pickett,

and Gas-lighting SysKansas City, Mo. Ap-

plication filed May 25, 1901.
In combination with an initial circuit-closer there is a
secondary circuit-closer, a battery arranged between the
initial and the secondary circuit-closers, a commutator
adjacent to the secondary circuit-closer and operated by
the vibration of the armature of the secondary circuitcloser, a sparking coil connected with the automatic
lighting and extinguishing device, this sparking coil b«ing
also connected with the commutator of the secondary circuit-closer, and a battery interposed between the commutator and sparking cotl.

The railroad track is electrically divided into blocks,
with insulated track-rail sections.
A signal-controlling
electric generator is connected with two sections located
one in advance of the other to form therewith a local partial circuit.
A pole-changer is provided for this local parlial circuit, which is normally closed so as to supply an
impulse in one direction or the other to the rail sections,
depending upon the position of the pole-changer. Means
are provided for operating the pole-changer. Other features are a train-carried electrically controlled clear signal and track-engaging conductors for simultaneously
engaging the rail sections to conduct the controlling current to the train.
Electric-railway
Signal.
Claude D. Seaman, Topeka. Kan., assignor of one-half to C. C.
Gardiner, Topeka, Kan. Application filed No-

709.052.

Railway Signal.

D. Price. Au111.,
assignor to the Miller Signal Company, Chicago, 111. Application filed March 21,

709.040.
rora,

igor.

Jonathan

vember 7, 1901.
A single normally

closed two-battery track

cir. uii

ba
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Emmett
Electric Motors.
for
Johnstown, Pa., assignor to the Westinghouse Electric and Manufacturing Company.
Pittsburg, Pa. Application filed June 10, 1901.

binaries coanecled with the tracks at the opposite ends
of ihe signal block. A single relay is included in the
track circuit, and an alarm circuit is controlled by the

armature

W.

of the relay.

Trolley Guard. Edouard Gagne, St. Charles,
Canada, assignor of one-half to Paschal Bon-

Willow

Canada.

Northwest

Bunch,

Application

filed

April

16,

Controller

709,182.

7C9.089.

neaii.

September

Stull,

Features of this controller are a rheostatic switch having an open-circuit position, a separate series-parallel
switch, a magnet or magnets for actuating the seriesparallel switch connected in shunt with one of the motor
armatures, and means for preventing efiective action of
the magnet or magnets so long as the motor circuit remains
Means are also prounbroken by the rheostatic switch
vided for utilizing such action to move the series-parallel
switch from its series to its parallel position when the
rheostatic swit h is moved across its open-circuit position, together with suitable means, as a spring. for returning the series-parallel switch in series position when the
rheostatic switch is brought to rest at its open-circuit

Territories,
1902.

position.

Electric Condenser and Method of Making
709,205.
Same. Henry P. Clausen, Chicago, 111., assignor

countant Machine Company, St.
Application filed July 8, 1901,
This machine is, esseniially, electrically
is in

T902

27,
Louis,

Mo.

There
combination with registering and recording mechandriven.

isms a rock shaft for driving them, an arm on the shaft,
an electric motor, connections between the motor and the
arm for rocking the latter, a device in the motor-circuit
accessible to the operator for completing the motorcircuit, means operated by the rock-arm as it approaches
the end of the first half of its stroke for breaking the circuit, and means in which power Is stored during the
second period of operation by the motor, which power
becomes effective for driving the rock-arm the second
half of its stroke independently of the motor.

Electrical Self-playing Musical Instrument.
E. Beach, Newark, N. J., assignor to G.

709,295.

Harry

Howlett Davis, Llewellyn Park, West Orange,
N. J. Application filed September 3, 1901.
In a self -playing attachment for musical instruments
combined with a bank of magnets, armatures and
spring-retracted friction shoes, of adjustable stop devices
for each armature of the bank, are adjustable bar or angle
piece supporting all of the parts, retracting springs for the
armatures wholly supported by the bar, and an actuating
roller or drum with reference to which the bar or angle
piece is adjustable.

Telephone-call Annunciator. Zeremba E.
Jackson, Atchison, Kan. Application filed March

709,327.

1902.

8,

By this
tions are

arrangement telephone calls at subscribers' stamade known by the dropping of a shutter as well
as by the ringing of a bell.

NO. 709,023.

— SIGN-ILLUMINATING

Lead Fuse for Electric Circuits. Fred709,334.
erick H. Krebs, Copenhagen, Denmark. Application filed October 25, 1901.
A lead fuse plug for electrical plants compri-es a hollow body having a conical-shaped opening in its lower
end, a lead-wire adapted to be inserted through the opening, and arranged for connection at its upper end with a
copper contact, and a contact plate connected with the
lower end of the wire and provided with hooks adapted
to he fastened to the body by a bayonet joint.

ARMATURE-WINDING MACHINE.

NO. 709,179.

DEVICE.

7C9.351.

The trolley guard comprises a U-shaped piece adapted to
be removably clamped to the trolley pole and having a
pair of upstanding limbs adapted to embrace the opposite
sides of ihe trolley pole end and a transverse piece joining
them and adapted to rest against the under side of the
trolley pole. A pair of hinged extensions is mounted on
transverse pivots at the upper ends of each of the limbs
and extends normally above the trolley wheel. A pair ot
elastic extensible springs is joined at their ends respectively to one of the extensions and the respective limbs at
the front and rear sides of ihe limbs, to maintain the extensions in axial line with the limbs and to permit them
to be depressed by front or rear pressure below the trolleywheel rim.

Trolley Pole. William Pullman and Charles
709,113.
Application filed DecemC. Field, Sodus, N. Y.
ber 16, 1901.
The pole has a cam adapted for contact with a fixed
base. A pivoted support carries the pole. A locking-bolt
holds it 10 operative position, the lower portion of this bolt
being adapted for contact wiih a fixed point to effect its

movement
709,156.

to a

releasing position.

Electric Railroad Switch.

Cleveland, Ohio.

Application

James A. Joyce,
December 17,

the American Electric Telephone Company,
Chicago, 111. Application filed April 6, 1901.
Superimposed plates of suitable metal and dielectric
to

are arranged in two series, the plates or sheets of each
series being flexibly connected together, and the sheets or
strips when in place presenting flexible connections on all
four sides of the condenser, whereby the superimposed
plates or sheets of metal and dielectric of which the condenser is composed can be drawn apart without disconnecting the plates or sheets of one series from the plates
or sheets of the other series. (See cut.)

Manson C. GoodElectric Hose Coupling.
win, Portland, Maine. Application filed January

709,216.

1902.
This coupling for hose containing electrical conductors
is designed to provide an efficient contact while preventing moisture from reaching the contact points.

2,

Frank A. Merrick, JohnsCircuit-breaker.
town, Pa., assignor to the Westinghouse Electric
and Manufacturing Company, Pittsburg, Pa.

709,232.

Application

filed

March

1900.

21,

son,

Telephone Switch. Columbus B. McPherBirmingham, 111. Application filed March

1902.
On a bracket having a plurality of binding posts secured
thereto, there is a semi-circular spring switch lever having
one of its ends fulcrumed and the other free for oscillatable movement. A lever rest is secured upon the bracket
adjacent to one of the binding posts and having a curved
bearing face and a stop.

12,

Ozonizing Apparatus. Alexander Vosmaer,
Haarlem, Netherlands, assignor to Company Ozon
Maatschappy Systeem A. Vosmaer, Amsterdam.
Netherlands. Application filed October 4, igoi.

709,427.

In an ozonizing apparatus, are combined metal bars
of suitable section, insulating supports fixed on the
bars, metal rods supported by the insulating suppons and
having depending points and a horizontally arranged cas-

each metal bar with its insulating supports and the
metal rod cariied by the supports forming a single structure which is loosely placed in the casing.
ing,

Apparatus for Composite Systems of SimTelegraphy and Telephony.
John
M. Fell, Arlington, N. J., assignor to the Amer-

709^437-

ultaneous

filed

,£i^

1901.
In a switch with a movable shaft having a switch point
nn the upper side, an armature is fastened to the shaft, acting in coujunction with a field coil to move the shaft electramagneiically. The shaft and (he electrical
are supported and covered by a frame.

mechanism

Jar for Storage Batteries. Patrick Kennedy, Brooklyn, N. Y. Application filed January 6, 1902.

7^9,157-

Side guards of a soft cushion-like material serve as
buffets to keep the plates out of contact with the sides of
ihe receptacle

Facsimile Telegraph. Edward E. Kleinschmidt. New York, N. Y.. assignor to Frederick
Kleinschmidt, New York, N. Y. Application

709. 15S.

filed

November

6,

1899.

Perhaps the secIn this patent 73 claims are allowed.
of the invention as can be
embodied in a short description. It reads as follows: In
a facsimile telegraph, a message-paper feed mechanism,
embodying a flat table or platen over which the message
paper is adapted to pass in acontinuous movement, rollers
mounted with relation to the platen, means whereby the
rollers may govern the movement of the paper, a conwith styluses
stantly rotating stylus-carrier provided
bearing with relation to the table or platen, means for
maintaining the styluses normally in contact with the message paper during its passage over the platen, means for
elevating the stylus out of contact with the message paper,
a contact device mounted with relation to the table or
platen normally contacting with the surface of the message
paper, and means for turning the rollers of the messagepaper feed mechanism independently of the operation of the
telegraph machine, whereby when the styluses are raised
out of contact therewith the message paper may be manually adjusted.

ond one gives as good an idea

Trolley.
Frank A. Merrick, Johnstown,
assignor to the Westinghouse Electric and
Manufacturing Company, Pittsburg, Pa. OrigDiinal application filed September 14, 1899.
vided and this application filed December 30,

709,168.
Pa.,

1899-

Combined with

a

trolley

harp and

a

wheel journaled

therein, are an upwardly pressing spring arm secured
to (he harp within the fork thereof
and a contact
shoe at the upper end of the arm fitted to and contacting
with the under side of the laterally extending hub of the
wheel, the shoe having an elongated longitudinal bearing
on the hub, between the dished f;ice of the wheel and the
fork-arm, and guarded by its position from the action of
stray arcs.

Machine for Winding Drum Armatures.
Henry Schulz, New York, N. Y. Application
filed September 17, 1900.
Renewed February 20,

709,179.

1902,
Principal features of this machine are, in combination,
for supporting an armature core, a winding crank
supported at right ant;!es to the shaft of an armature core
supported by these means, means for rotating the winding
crank so that its end moves in a vertical longitudinal
plane, around the armature core, and means for feeding
the coil-forming wire from the crank to the core. (See

means

cut.)

NO. 709,205.

—ELECTRIC

CONDENSER.

NO. 701

In a circuit-breaker there are provided a chamber of
insulating material, a fixed contact extending into the
chamber through a wall thereof, a loosely mounted shaft
extending through the chamber and carrying a co-operating contact, a handle for manually actuating the shaft in
one direction, a spring for actuating the shaft in an opposite direction, and
an electromagneiically controlled
latch device for normally restraining the action of the
spring, the magnet of this device having extended polepieces which embraces the chamber to produce a magnetic field therein.

Electric
Clock. Carl
709,234.
City, N. J., assignor to

J.

Adam

Moberg,

Jersey

E. Schatz,

Mount

Vernon, N. Y. Application filed May 26, 1897.
Renewed January 17, 1901.
The combination is a pendulum-actuating circuit of a
circuit-closing lever, a pawl synchronously actuated by
the pendulum for actuating the lever, a pawl-carrying device whereon the pawl rests and reciprocates the device
preventing engagement of the pawl with the lever while
the impulses euable the pawl to reach the carrier, and
permitting engagement when the pawl fails to reach
thereto and a time train-actuating pawl, this pawl being
an attachment of the pendulum-pawl carrier.

Railway Signal. Jonathan D. Price, Auassignor to the Miller Signal Com111.,
pany, Chicago, 111. Application filed September

709.243.
rora,
21,

1900.

Insulated track rail-sections, a signal-controlling elecsource connected with two sections located one in
advance of the other, an electric source connected with
the advance ends of two sections belonging to different
track rails, a transient signal with conductors engaging the
track, one in advance ot the other, and means for changing the pole connections of the first-named electric source,
are features of this invention.
tric

709.244.
St.

Calculating Machine. Frank C. Rinsche,
Louis, Mo., assignor to ihc Universal Ac-

COMBINED TELEGRAPH AND TELEPHONE SYSTEM.

Telephone and Telegraph Company. New
York, N. Y. Original application filed September 16, 1901. Divided and this apj)lication filed
January 8, 1902.
There are two claims. The first is as follows: In a
ican

system of composite and simultaneous telegraphy and
telephony, the combination of a metallic or double-conductor telephone circuit; two independent earth-return
telegraphic circuits having for their line conductors the
two main conductors respectively of the metallic circuit;
and impedance devices or electromagnetic resistances interposed between the instruments of the telephone circuit,
and the two telegraphic circuits respectively with a call,
signal apparatus connected with the telephonic circuit,
comprising a generating and transmitting device at one
telephone station adapted to develop and transmit alternating call currents of such potential and frequency as to
be obstructed by the impedance devices, and a signal-receiving relay at another telephone station responsive only
to the alternating call currents of appropriate frequency.
(See cut.)
:

Reissue.

System. Francis W. Dunbar,
Chicago, 111., assignor to the Kellogg Switchboard and Supply Company, Chicago, III. Application filed June 17, 1902.
Original No. 6S9,953, dated December 31, 1901.
Combined with a telephone line and a connection

12,031.

Telephone

therefor a
signal-controlling
electromagnet
normally connected with the line, a relay for disconnecting the electromagnL-t from the line, a cord-circuit terminating in a connecting plug and adapted to be placed in
conductive relation with the line, a source of electricity
associated with the cord-circuit and adapted to be pl.'iced
in the metallic circuit of the line, and means for closing
the circuit of the source through the relay, when connection is made with the line, the relay circuit including a

terminal

talking strand of the cord-circuit, a

main terminal

of the

connecting plug, a line contact and a portion of the talking
limb of the telephone line with suitable return.
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For two reasons

and Around De-

way

that Detroit

Fig.

4-

itself

so attractive,

Fig. I.
Standard luttrurban Open Car.
in Mt. Clemens.
Fig.
Fig. 7. Trestle Near Orchard Lake.

occurred the well-remembered strike
company's employes, which were

the

and interurban system. The men asserted that
they were required to work too many hours for in-

its

View

of

No. 14

city

people so
hospitable, that it has acquired renown as a favored
meeting place for all sorts of deliberative bodies.
and, with 100 to 200 of these gatherings annually,
is well termed the "Convention City."
The other
reason is that Detroit is one of the most notable
electric-railway centers of the United States.
The
lines radiate in all directions from the center of the
is

riots

1902.

destined to be a stepping stone to the introduction
of rapid transit and its development into the present

the choice of Detroit as the place

of the annual meeting of the American Street Railway Association was a particularly hanpy one. One
Is

history,

and

4,

sufficient pay,

and

their differences

by arbitration,

tled

through the

were

efforts

finally

of

set-

Mayor

Hazen S. Pingree. However, public feeling had become so aroused against the company that it sold
out to the Detroit Citizens' Street Railway Company, and the announcement was made that the
lines were to be changed over for electrical operation

5.

View on Wyandotte Line.
Fig. 2.
in Front of City Hall. Showing Interurban
Fig. 8. Woodward Avenue in Detroit.

Noon Scene

A. B.

DuPont

management

as general manager.

Under the new

the old horse-car

and old electric systems were speedily transformed to the present efficient system, the whole nlant being almost entirely
reconstructed during 1895 and 1896.
Previous to 1895 there was constructed a third
city system, known as the Fort Wayne and Belle
Isle railway.
This road ran east and west through
the city.
It had 2.3 miles of track, was electrically
operated and fairly well equipped. During i8g6 the
Detroit Street Railway Company was reorganized
and became the Detroit Electric Railway.
Early
in the fall of that year an arrangement was made

Fig.

3.

and City Cars.
Fig.

9.

Standard Closed Ci'y Car.
Fig. 6. View on.Ann^ Arbor Line.
Interurban Freight Train.

-

ELECTRIC RAILWAYS IN AND AROUND DETROIT.
city,
and in addition to the local service, give
connection with over 50 towns and villages in Southeastern Michigan. They include 575 miles of track,
and the service given is of the very best. It is the
purpose of the present article to describe, somewhat
in detail, this splendid system of street and interurban

railways.

Historical.

The

history

of

Detroit's

street

railways

dates

back to 1863, when the first track was constructed
Jefferson Avenue. The road was built of light
ip rails, laid on wooden stringers, and the cars
ure of the one-horse type.
This line was used
mainly in transferring passengers between the depots, and although an extension was built in 1864
on Woodward Avenue, the project was not a very
successful one. During the next 25 years or more
various lines were constructed in the city, most
of the extensions being made by the Detroit City

and the roads otherwise improved. This promise
was virtually carried out, electricity being introduced
on many of the trunk lines, and other improvements made. Meanwhile, Mayor Pingree had begun
his famous three-cent-fare campaign and after vetoing several franchises soufht by the old company
was finally successful in seeing a franchise granted
This franto the Detroit Street Railway Company.

commonly known

chise,

as the "three-cent-fare fran-

was granted on December 4, 1894. In April,
construction work was begun and the company

chise,"

—

1895,

..

succeeded in getting 40 miles of railway
tion that year, completine its lines the

Railway Company, which controlled
during the

all

of the lines

'8o's.

In 1891, a memorable year in Detroit's street-rail-

operafollowing

in

year.

The

contest between the city and the Detroit CitiRailway Company had now become so

izens' Street

warm that in September, 1894. the ownership of the
company's system was transferred from the Detroit
proprietors to R. T. Wilson & Co. and others of
New York city, who assumed control with Tom L.
Johnson (now mayor of Cleveland) as president,
vice-president and treasurer, and
J. C. Hutchins as

whereby the operation of the Detroit Electric Railway was taken over by the Detroit Citizens' Street
Railway Company. Certain economies were effected
by means of this consolidation, it having been found
by the Detroit Electric Railway that it could not
stand competition on the part of the older line on
account of the low fare. The Detroit Electric Railway had been financed and built by Henry A. Everett
and the Pack interests.
Early in 1897 the Fort Wayne and Belle Isle
line was purchased by the same interests that controlled the Detroit Citizens' railway and was reorganized, becoming known as the Detroit, Fort
Wayne and Belle Isle Railway Company. The operation of the three companies was now continued
separately, as before, but there was one combined
management, and the receipts and expenditures were
pooled to the different lines according to their mileThe systems were operated in this manner
until December 31, 1900, when the Detroit United
Railway (the corporate name) was organized and
purchased all the properties, rights, privileges, frailage.

1
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Fig. 10. ^ City Lines.

Fig.

Inteiurban Roads.
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ELECTRIC RAILWAYS IN AND AROUND DETROIT.
chises,

etc.,

those of the

companies, together with

citizens

Suburban Railway Company,
been operated for some years before
to the Detroit Citizens' Railway Com-

railway

of

the

three

Detroit

which had
under lease
pany, and consisted of several small railways that
had been built in the suburbs of Detroit as it existed before the last extension of the city boundary.
These properties, as now included under the one
management, together with the extensions that have
been made within the last two years, comprise the
present street-railway system of Detroit, as shown
by the map on this page (Fig. lo).
Before dismissing this retrospective account, some
reference should be

made

to the ne9;otiations carried

on during iSgS by Governor Pingree and Tom L.
Johnson for the purchase of the street-railway lines
by the city of Detroit. These well-known public
men had the property appraised and the franchise
valuations determined by experts, and finally the
figure of $17,500,000

was arrived

at

as

representing

the total value of the properties, which at that time

included 1S5 miles of track. However, before the
proposition could come before the City Council, which

probably would not have passed it. the proceedings
were stopped by an injunction suit brought by a
taxpayer, the courts deciding that the city could
^either own nor operate street-railway lines that extended outside of the city, as some of the lines did.
Tliis ended the last important contest between the

and municipal authorities and the
companies of Detroit.
Interurban Roads Purchased.

street-

Soon after its organization the Detroit United
Railway began to extend its operations outside of
Detroit and take in some of the interurban roads
that were then in operation or under construction.
The first of these to be purchased was the Wyandotte and Detroit River Railway, which was built
about 1892, from Detroit in a southwesterly direction
to Wyandotte and Trenton, a distance of 10 miles.
This purchase was made in February, 1901.
In iSgs and 1896 Streathern Hendrie and others
built and placed in operation an interurban road
from Detroit north to Birmingham and Pontiac.
The company was known as the Detroit and Pontiac
Railway Company. It was purchased by the Detroit
United Railway in June, 1901. The road consists
of 37 miles of track, Pontiac, the terminus,
26 miles from Detroit (City Hall).

being

During 1897 and 1898 the Detroit and NorthwestRailway was bnilt northwest from Detroit to
Farmington and Northville, with a branch through
the Oakland County lake region to Orchard Lake
and Pontiac. The system includes 58 miles of track
and was purchased by the Detroit United Railway
in May, igoi.
ern

In the years 1897 to 1900 various small interurban
which were afterward purchased by the
Detroit
and
Flint
Railway,
were built from
railways,

Royal Oak, the junction point with the Detroit and
Pontiac line, through Rochester, Orion and Oxford
A branch
to Flint, about 70 miles from Detroit.
was also constructed from Rochester to Romeo, a
This system, including about
distance of 12 miles.
75 miles of track, was purchased by the Detroit
United Railway in August, igoi.
The Rapid Railway Comnany began the construction of its interurban system from Detroit northeastward to Mount Clemens in 1894. From that
time until 1899 various extensions and connecting
roads were constructed, the line being extended from
Detroit along Lake St. Clair and the St. Clair River
to Port Huron, passing through Mount Clemens,
New Baltimore, Algonac, Marine City and St. Clair.
In 1899 the capital stock of the various companies
operating these different lines was purchased by the
Detroit and Port Huron Shore Line Railway Coin-

New Jersey corporation, all the other companies being incorporated under the laws of Michpan}', a

igan.

During 1901 the

Detroit and Port

entire

capital

stock of the

Huron Shore Line Railway Com-

pany was purchased for the Detroit United Railway.
In all the other transactions the properties were
transferred by deed. In this case, however, the Detroit United Railway interests own the capital stock.
The system is operated and managed by its own set
of officers, and is known as the Rapid Railway System. It also includes what is known as the Shore
Line, a railway built along the shore of Lake .St.
Clair from Detroit to Mount Clemens in 1897 and
afterward sold to the Rapid Railway interests.
The total mileage of the Detroit United Railway
system is 379.465 miles. Of this total, 187.S7 miles
comprise the city lines proper and 191,595 miles include the four interurban roads that are directly controlled by the company.
The Rapid Railway System
operates over 122.5 miles of track, but part of this
includes trackage in the city, the total of its own
mileage being 109.57 miles. This latter figvire added
to the 379.465 miles above, gives a grand total of
4S9.035 miles of electric railways that are- under
the one ownership. The only interurban railway
running out of Detroit that is not at present controlled by the Detroit United Railway interests is
the Detroit, Ypsilanti, Ann Arbor and Jackson Railway, extending west from Detroit through the citici
named and terminating at Jackson, with a branch
from Ypsilanti to Saline. This road has 86 miles
of track, and it is natural to expect that it will
eventually be taken over by the Detroit United. It
is believed that negotiations looking toward its purchase are already under way. A map showing the
routes of the different interurban lines mentioned
is given as Fig.
11.

An

interesting

feature

of

the

extension

policy

adopted by the Detroit United Railway is its purchase of electric-railway lines in Windsor, Ontario,
the Canadian city directly across the Detroit River
from Detroit. The companies operating there are
known as the Sandwich. Windsor and Amherstburg
Railway Company and the City Railway of Windsor,
and were purchased in September, igoi. About 13

Fir,.

16.
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miles of track are now operated in the city of Windsor.
An extension of 12 miles to Amherstburg. a
town t8 11.1jl.e5 down the Detroit River, is contcui-

Llctober
plaui.1

4,
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1902

will probably
by next year.

and

operation

be

built

and placed

in

railway and steam-railroad (Michigan Central) passenger service between Detroit and Jackson are given
in

Fr.\nchises and Fares.

the

Several of these franchises overlap or abut one another on the same
streets and are otherwise more or less favorably
complicated by extensions, amendatory ordinances
and by the fact that the present lines, of necessity,
operate under both city franchises and abutting perpetual or long-term franchises granted by townships
whose territory has since been bronght within the
22.44

miles,

is

perpetual.

Distance

gi.52
S3. 04

Round-trip fare
Running time
of trains or cars daily.

2 to 5 hours,
S

..

14

Power Plants.
The

electric power necessary for operating the
and interurban lines of the Detroit United Railway is supplied by six generating .stations and three

city

The city system proper
storage-battery sub-stations.
is operated from two of these stations, called stations
and B, respectively. The suburban power houses
are known as stations D, E, F and G, while the
storage-battery plants, all connected with the city
and J. In what
service, are styled stations C,
follows the equipment and operation of the cily and
xA.

H

interurban lines will be treated separately.
Station

A

is

the

A

25-ton hand-

Switchboard Arrangement.
Electric,
76 miles.
90 cents.
Sr.50
3 hrs. 45 min.

75.6 miles.

.,

Oae-wayfare

Number

has a diameter of 11 feet six inches.
power crane spans the engine room.

following table:
Steam.

Detroit United Railway operates under a
number of franchises, the dates of expiration ranging from igog to 1928, while one franchise, covering

The

^^j

power

liouse that

was

originally

The switchboard

located in this station is 96 feet
long and is built of white marble. It consists of 36
feeder panels, nine machine panels, two booster
panels, four blank machine panels, and two main
instrument panels.
The board is equipped with
General Electric circuit-breakers and Weston instruments. The bus-bar arrangement of the switchboard
is as follows:
There are three positive buses; the
upper one is fed by the four generators mentioned
above in station A, the lower one is connected so
that it may be fed by all nine generators and the
middle bus is generally supplied from generators 5,
The center and
6, 7, 8 and 9. located in Station B.
lower buses are connected through a switch, which,
when opened, permits each bus to be operated independentl3^
For example, the middle bar can be maintained
at a potential of 585 volts by rnnnino- Nos. 5, 6, 7
and 8 engines, while No. 9 unit, which was built to
maintain a voltage of 625 volts, can be run at that
potential on the lower bus to feed outlying lines
that are not equipped with boosters and also to
raise the potential of equalizer wires, so as to assist
the heavily loaded sections.
The main feeder lines
can be connected together so that the night load can
be carried on any bar or on either station.
The
usual arrangement of the buses for everyday service
is 565 volts on the top bus and 575 volts on the two
lower ones, which are connected together. On Sundays and other days of heavy loads, the top bar
carries 565 volts as before, but the others are operated separately, the middle one at 575 volts and
the lower one at 625 volts.
The booster service at
the two stations will be mentioned later in connection with the storage batteries and distribution system.

Station B.

B

building, with engine and
each 227 feet long and 67 feet wide.
The equipment in the engine room (Fig. 14) comprises two 20 and 40 by 48-inch Reynolds-Corliss en585-volt,
gines,
direct-connected to 400-kilowatt.
Walker generators, two 24 and 48 by 4S-incli Reynolds-Corliss engines, connected to 800-kilowatt,

Station

is

a

PowM

St»

brick

boiler rooms,

D. U, Ry.

Detroit city limits. The franchises on all of the
interurban lines have more than 25 years' life, and
more than half the mileage of these lines is on private right-of-way.
Under the "three-cent-fare" franchise, which covers several cross-town lines, such as Fourteenth

Sherman,

Av-

— 57.9

miles in all
the railway company is required to sell eight tickets
for 25 cents, good between the hours of 5:15 a. m.
enue,

Belt Line,

and 8;oo

p.

m.,

and

etc.

six tickets

for 25 cents,

hound for

different

destinations, as

well as several

city cars.

For purpose of comparison data of the

Fig.

good

throughout the 24 hours. The cash fare on these
lines, as well as on all of the other city lines, is five
cents.
Transfers are given on these "three-cent"
cross-town lines on either cash or ticket fares to
connecting lines of this (the cross-town) system,
but only cash fares entitle persons to transfer to
other connecting lines of the company. On the old
Citizens' lines and the Fort Wayne and Belle Isle
line workingmen's tickets, eight for 25 cents, are
Kood between the hours of 5:30 and 7:00 a. m., and
Transfers are given on cash
.;:i5 and 6:15 p. m.
tares to all connecting lines and on ticket fares to
As stated
lines of the same original system only.
above, the cash fare on all the city lines is five cents,
and for this fare universal transfers are given that
are good on all lines.
The fares on the interurban lines vary according
the distance traveled, the rates charged running
irijm less than a cent a mile to about 1V2 cents a
mile.
The highest fare charged for any single ride
from the City Hall in Detroit to an outlying point
Either
is ?i, the fare to Flint, a distance of 68 miles.
Jackson or Port Huron, located 76 and 73 miles, respectively, from Detroit, can be reached for a fare
of 90 cents. Round-trip rates are given only on
the Rapid Railway System and the Detroit, 'Ypsilanti,
Ann Arbor and Jackson line, the round-trip fare
Hourly servto Jackson or Port Huron being $1.50.
ice is given during the daytime to all interurban
points, while most of the towns have cars every
half hour. All interurban cars pass the City Hall
in Detroit.
Fig. 5 is a view taken in front of the
City Hall at noon, showing five interurban cars

electric-

13.

Boiler
Fig- 15.

Room

of Station A.
Station B.

ELECTRIC RAILWAYS IN DETROIT. — MAIN POWER HOUSES.
constructed for the Citizens' Street Railway. Station
B was built by the Detroit Railway Company, which
was afterward acquired by the Citizens' company.
These power houses are situated on Atwater Street,
in the central part of the city, diagonally across the
street from each other.
They are also on the bank
of the Detroit River, their location being indicated
by (i) and (2) on the map (Fig. 10). The exteriors of the

and

15.

two stations are

illustrated in Figs. 12

The two power houses

are

located

so

close together that they are operated almost as one
station.
To this end the switchboard controlling the

two stations

is

located in station A.

Station A.
building which shelters station A is of brick,
with an engine room 243 by 65 feet, and a boiler
room 253 by 58 feet in size. The engine equipment
consists of four Reynolds-Corliss tandem-compound
engines, with cylinders 28 and 52 inches in diameter,
and 48-inch stroke. Each engine is direct-connected
1,000-kilowatt, 565-volt, direct-current Sieto
a
mens & Halske railway generator, of the externalarmature type. In the boiler room, a general view
of which is given in Fig. 13, are located 12 Babcock
& Wilcox 250-horsepower water-tube boilers. They
are set in batteries of two each, and are fitted with

The

Murphy

stokers and Hoppes live-steam purifiers.
Each battery has 126 tubes, 18 feet long and four

Thirteen pumps are used for
inches in diameter.
In addition, the boiler room
auxiliary purposes.
contains a Hunt conveyor, operated by a double
4 by 6-inch engine, for handling the coal and ashes.
Slack coal is used as fuel. The stack is built of
steel

and

is

self-supporting.

It

is

180 feet high and

FIG.

ELECTRIC RAILWAYS IN DETROIT. — LOAD
SHEET OF GENERATORS AND BATTERY.

17.

a 32 and 64 by 60Stowell engine, direct-connected to a
generator.
Westinghouse
1,500-kilowatt,
62S-voIt
All the engines are of the cross-compound horizontal

58s-volt

Walker generators, and

inch Filer

&

The foundations are now being placed for a
duplicate of the 1,500-kilowalt unit.
In the boiler room of this station are installed
eight Stirling 300-horsepower water-tube boilers, each
with 204 three-inch tubes in lengths of 13 feet Q
inches, 13 feet 10 inches and 16 feet 1% inches, and
eight Stirling 250-horsepower boilers of the same
type.

type, except that they

have but 192 tubes to a

The

boiler furnaces are fed by

the

gases

are

Murphy

discharged through a

boiler.

and
Green econostokers,
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mizer into a brick

185 feet

stacli,

Twelve pumps serve

foot flue.

with a 10-

liigli,

as auxiliaries.

A

and

filters

used

this

in

connection

is

somewhat

All the pipes are painted, different colors being used to distinguish different sets of pipes. The
supply pipes are painted a light yellow, the returns
a dark yellow and the by-passes to the sewer a dark
As there is quite a multiplicity of pipes this
red.
coloring scheme makes it practically impossible to
novel.

shut off or turn on the

A

Both stations

•

wrong

valve.

and B were erected

The

in 1895.

only adition since then in generating equipment
has been the Filer & Stowell-Westinghouse unit.
This engine has cross-heads fitted with extensions,
so that slippers may be fastened to them by means
of studs.

With

this

arrangement the slippers

will

be retained in case the adjusting screws break. The
valve gear is connected straight through, no wrist
plate being used, either on admission or exhaust.
cylinder head

The low-pressure

is

fitted

with a man-

hole, so that access may be had to the piston without
removing the cylinder head. The total weight of

the
75

engine alone is 640,000 pounds.
revolutions a minute.

Its

speed

is

Storage Batteries.
In connection with generating stations A and B
there is a storage battery of Chloride accumulators
(Fig.

16)

known

as station

installed in

August, 1900,

80 feet in

size,

from

station A.

r""

there being no booster at the station. It is fed from
the main power house (station B) 11 miles distant,
by current from the main bus-bars, through a double
booster set, consisting of two 200-kilowatt Thom-

son-Houston generators connected to a Westinghouse motor. The shunt coils of the two generators
are connected in series with each other, while the
series coils and armatures are in parallel with each
The
other and in series with the S50-volt bus.
A
booster raises the potential to about goo volts.
numher of different combinations can be obtained
with this booster set, and in case it breaks down one
of the main generators can be thrown in to take
its

a

^,^

-

«e..

entire line

11

::,

ELECTRIC RAILWAYS IN DETROIT.
B.ATTERY SUB-STATION.

— STORAGE-

67 plates to the cell, and has a discharge capacity
It is
of 2,500 amperes* at 575 volts for one hour.
charged by a 250-kilowatt motor-driven Western
This battery
Electric booster, located in station A.
was installed principally for use on the peaks of
the load and has been in use daily since it was first
put in service. It discharges generally a portion of
its charge on the morning peak and about its full
capacity on the evening peak of the load, which lasts
It is stated that this
less than two hours, as a rule.

98-289,

with three-inch angle bars for

laid

making 201 crossings

tions,

in

all.

Rolling Stock and Car Service.

The company has 876

cars

use or

in

in

course

These include 46 suburban double-

of construction.

truck cars, 457 closed single-truck cars, 45 double\

1

'\l

\\-f^
y|
N Wk

X

\l

h

^\^i'
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wP^
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In its three storage batteries the DeUnited Railway has expended betwen $275,000
and $300,000, and apparently it is well satisfied with

(U

mwm^
I4I4

"
t

1

" 1 Ift'^l
^^«»

1
'

i

\

investment.

Overhead Distribution.
Leading out from the main switchboard

A

at

sta-

a 23,000,000-circular-mil distribution, wbii;h
There are two main
of the city lines.
trunk lines of feeders one running north and
and both distributing through the
one
west,
is

supplies

all

various

sections

—

of the

coming from

system.

station

A

is

A

view of these

shown

in

Fig.

19.

lines,

The equalizer boxes
any section may be cut out.
containing the circuit-breakers are marked by signal
lights and the handles of the circuit-breakers are
brought outside of the boxes, the latter being kept
closed by the division superintendent. There are 11
boxes on this equalizer and the largest circuitbreaker, at Woodward and Forest Avenues, has a
The 2,000-ampere storcapacity of 1,500 amperes.
is operated in connection
age battery at station
with the cross-town equalizer. The west trunk line,
running from the main power house consists of

H

15

the Detroit United Railway consists
girder rails of the Johnson company's

on six inches of concrete. The rails are laid
with the tread flush with the pavement. They are
bonded to two-thirds of the carrying capacity of the
rails with Crown S bonds.
There are 189 grade
crossings with steam-railroad lines and 12 separa-

economically.

its

1902

4,

ties

was fed from the main power

consisting of 19 feeders, incross-town equal1,300,000-circular-mil
tersect a
All
izer about three miles from the power house.
feeder lines that cross this equilizer tap on through
automatic circuit-breakers, so that in case of trouble

WT

section

troit

The north trunk

i

18.

The

house and while the voltage at that end ranged
from 400 to 950 volts, at the lower end of the
line at Trenton, some 18 miles distant,' the potential
would drop to as low as 200 volts. Now a 20-minute schedule is maintained with practically constant
voltage.
Thus the problem of taking care of this
long line without the building of another generating
plant along the road was solved satisfactorily and

tion

^

of nine-inch

r

place.

line.

on Atwater Street, across
consists of 276 type-G cells, with

ip HP

of

lines

city

Before the storage battery was installed at Ecorse
half-hour service was given on the Wyandotte

lines

FIG.

consists of 276 F-is Chloride accumulators
is used as a line battery,

located
It

"^

!

in

This battery was
a brick building, 40 by
C.

It

glass jars. This battery

in

gravity oiling system is installed in both power
houses, and the piping to and from the tanl<s, coolers

year.

October

feeders and a portion of

circular-mil

equalizer

in

the

it

taps into a 500,000-

same manner as the

north trunk.
On the overhead construction. No. 00 round trolley wire is used for most of the lines, there being
a portion of No. o still in use. The greater portion of
the span-wire poles are of iron, with 4% to five-inch
tops, and weigh from' 450 to 675 pounds.
For the

r

I

..

FIG. 19.

^^smI

'

ELECTRIC RAILWAYS IN DETROIT.— FEEDER LINES
LEAVING MAIN POWER HOUSES.

truck closed cars in course of construction, 308 open
single-truck and 20 double-truck open cars. All are
motor cars, as the company is prohibited by franchise from using trailers.
The standard type of
closed city car used is illustrated in Fig. 3 on page
221.
This car has a feature peculiar to Detroit in
that the rear platform is extra large and is provided
with a transverse handrail about two feet from the

The platform is thus divided into two porand the passageway in front of the door is
rigorously kept free from smokers or other standing
passengers. The company built 164 of these cars
in its own shops and also nine of the large cars
used on the Wyandotte line. Fig. i shows the standard type of open double-truck car tha't the company
is beginning to
use on the city and some of its
intertirban lines.
These cars are equipped with
Brill trucks and two G. E. 40-horsepower motors.
door.

tions,

Several
the

of

group

the

interurban

illustration

cars

on page

are
221.

illustrated

The

citv

in

cars

are fitted with a variety of trucks and motors, the
latter
including principally the Lorain Steel and

Westinghouse types. Wheel hand brakes are used.
The color scheme adopted for the city cars is a
particularly happy one and is also very serviceable.
The body of the car is painted in chrome yellow, with
a wide band of orange yellow, and is trimmed with
Tuscan red and aluminum stripes. Besides the equip-

as hard usage as any in
the battery takes the peaks
of the load is shown by the diagram (Fig. 17), which
is a reproduction of a typical load sheet of the generating and storage-battery plants, the date being
September 12, 1902. In this instance the battery was

particular battery has

the United States.

had

How

charged from midnight to i a. m., was discharged
from 6 to 7 and charged again from 7 :30 to 9 a. m.
The big evening peak commenced at about 4 p. m.
and at 6:30 the battery was delivering its full capacity of 2,500 amperes, the total load on the system
being 16.000 amperes.
From 8 to 12 p. m. the batOn this particular day thi.tery was charged again.
load sheet showed a total of 311,000 ampere-hours
for the 24 hours. The average amperage was 6,479
and the voltage 575. The total engine-hours were
1X2%. The lines at the bottom of the sheet indicate
the lengths of time the different generating units
and boilers were in service during the 24 hours.
The second storage battery, installed by the railway company, station H, was placed at Third and
Hancock Streets, in the north central portion of the
It consists of 253 G-53
city,
in January, 1901.
Chloride accumulators in G-67 cells, and one 150kilowatt motor-driven Western Electric booster,
with the necessary switchboard equipment. Fig. 18
is an interior view of the booster and switchboard
room of the station. The battery has a discharge capacity of 2,000 amperes at 500 volts for one hour. It
has been installed to -take care of the variations of
the load in that vicinity and on a recent test it was
shown that the battery could take fully 80 per cent,
of the fluctuations of the load.
The third battery was installed at Ecorse on the
Wyandotte-Trenton interurban line in May of this

Fig. 20.

Observation Car Yolande.

tiR. 21.

ELECTRIC RAILWAYS
feeder lines, iron poles weighing about 1,000 pounds
each are used. All poles are spaced no feet apart.
great deal of the line material and supplies that
are used was made in the railway company's own
shops.
The average feeder cables are 350,000 to

A

500,000 circular mils in size, although 1,000,000-circular-mil cables are used. All cables in the city are
of copper and are insulated. They are supported on
The crossthe company's own iron feeder shoes.
arms are of iron and are also of the company's own
special design. They are insulated by two layers of

two-ply rubber belting.

Track Construction.
The standard

track

construction

adopted for the

IN

Interior of Yolande.

DETROIT.

ment mentioned,
for city and five

the

company has.

eight

snowplows

suburban use, five sprinklers,
six regular express cars and two milk cars.
The running time for the cars within the threemile limit from the City Hall is 10 miles an hour
and outside of that limit 15 miles an hour is permitted, but the cars are generally run at 14^, miles
an hour. The interurban cars operate at the same
speeds within the city, but maintain a scheduled
speed of about 19 to 20 miles an hour outside the
city, some of these cars being capable of running
50 miles an hour over certain portions of the roads.
The regular operation of the company's system requires 182 cars in the city and 30 suburban cars.
for

October
This
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4,

iuiml)er,

referring

to

the

cars

city

only,

is

morning and evening

practically doubled during the

peaks of the load. The regular schedule calls for
operating the cars on Woodward Avenue on a threeniinute headwav. a four-minute headway on Jefferson
Avenue, and from three to ejglit minutes on the
other lines. During rush hours a one to two-minute
service is given on the main lines.

A

feature of the Detroit street-railway
the opportunity given visitors of touring
the city and seeing the principal objects of interest
snecial

system

is

motors and power-house equipment,

225

ing and the various other functions usually pertain-

will be a set of 15 parallel tracks for
Tracks will run from the transfer

ing to a shop of a large street-railway company.

various

trucks,

all

paint-

Arrangements have been completed recently for
removing the shops to a site in the southeastern part
of the city, bounded by Monroe, Macomb, St. Alban
and Dcquindre Streets. This block has been occupied
by the old Puliman car shops, which are being altered
to meet the requirements of the street-railway company. The new shops will be 642 feet long and
buildings,
will
consist of two
70 and 80 feet

yard purposes.
into

pit

the

and a special dummy car is being
built to haul or push the cars and trucks onto the
transfer table and into the shops.
This car will
be eight feet four inches long and six feet 6V2 inches
wide and will be covered. It will be mounted on
a single truck and equipped with two motors, and
will be operated by the transfer-table man.
It is
shops

expected that

with a force of 250 to 300

company

have the

will

facilities

men

the

new shops

the

in

of building a car a day.

Employes and Publications.

The

Detroit United Railway employs about 1,500
men. The conductors and motormen receive 23%
cents an hour and nine hours constitute a day's'work.

Beginning

last January, Albert H. Stanley, general
superintendent of the railway, put into effect a general merit and demerit system of discipline.
All

punishment for neglect of duty, violation of rules
and bad conduct is now made by reprimand, demerit
marks, or dismissal from the service. -A complete
record of all the men is kept and all discipline imposed is shown on this record. On the other hand,

A. E. Peters, Assistant Secretary and PurchasiDg Agent.

F.

W. Brooks, Manager Rapid

merit marks are given for excellent conduct, deeds
of heroism, loyalty, etc., and these credits are given
full consideration in connection with the charges
entered against any conductor or motorman.
The publications issued directly and indirectly by
the Detroit United Railway for public distribution
are a valuable feature of the company's work.

Albert H. Stanley, General
Superintendent.

Railway System,

One

of these

and

a

called

is

Detroit United

the

Weekly

four-page sheet, four by six inches
in size.
It contains information about the service
and also some miscellaneous reading. A Ijunch of
the weeklies is carried on each car in a box, so
that passengers can help themselves or have the
conductor distribute them. The idea of issuing these
little sheets originated with President Hutchins, and
it is believed to have had very beneficial results.
The Electric Railway Publishing Company, of
which General Superintendent Albert H. Stanley is
is

little

publishes on the first of each month an
guide to the time tables of the electric rail-

president,
official

ways radiating from Detroit and also the Toledo
railways and the steamship lines. This guide contains

maps
is

of the lines, rates of fares, distances, etc., and
distributed free on all suburban cars, at the hotels

in Detroit

and towns on the

and

electric lines

at all

stations.
A. Everett Chairman
Board of D. rectors.

Henry

J.

E. W.

C. Hutchins, President.

IVlocre, Director.

Besides these periodicals, the Detroit United Rail-

way and Rapid Railway
descriptive

and

issue hunters' guides, book-

of the suburban
regard to the Yolande observation trips, maps and various other literature, as the season and occasion demand.
lets

illustrative

towns and Detroit, circulars

in

Financial and Personal.

The

Detroit United Railway's gross earnings for
the year ended December 31, igci, were $2,919,171.36

and the net earnings from operation
while the surplus income was $170,129.

$i,322,itos.76,

There were

62,822,749 revenue passengers carried during the year
1901, 17,470,227 transfer passengers and 826,135 em-

ploye passengers, making a total of 81,119,111. The
average receipts per passenger were 3.54 cents. The
car mileage was 16,080,041 and the net earnings
per car-mile were 8.22 cents. The passenger earnings for the first eight months of 1902 were $2,196,-

an increase of $280,572.79, or 14.C4 per cent,
over the corresponding months of last year. Dur916.75,

ing the

Thomas Farmer, Superinten-

Irwin FuUerton, Auditor.

dent cf Motive Power,

E.

Walter Ross, Claim Agent.

J. Burdick, Assistant Superintendent of Motive Power.

This car,
by means of a parlor obser\'ation
sKown in Figs. 20 and 21, is called the Yolande, and

makes

five

trips

daily.

It

from

starts

Cadillac

respectively,

wide,

transfer
ally

pit,

driven

over

on

located

which

transfer

will

each
travel

side

an

of

a

electric-

There
52 feet long.
building a paint shop,

table,

Square, opposite the City Hall, and during a twohour ride passes through the wholesale and retail
districts of the citj', and along the most beautiful
resident avenues, admitting of a splendid view of
Detroit RiveV, Belle Isle and Waterworks Parks.

one
will be provided in
287 feet long, a fireproof paint store, an oil room,
a wood mill, icg feet long and three stories in height,
coal storage, an engine and boiler room, a machine
In the second story,
slicp and a blacksmith shop.

with movable, leather-covered chairs
The car
and has seating accommodations for about 50 people.
It is handsomely finished in cherry, is provided with
large plate-glass windows and is mounted on double

over the machine shop,

is fitted

trucks.

The

car

was

built

by the company

in

its

An

attendant is in charge to point out
The
places of interest and give general information.
trips given on this car have become very popular
and the car is also in demand for special excursions

own

shops.

and

parties.

Car Barns and Shops.
.\t
1 1

car barns in the city

and construction shop

At

United Railway occupies
and has one general repair

present the Detroit

this

at its Jefferson

shop are executed

all

the

Avenue

repairs

to

barns.
cars.

to 54.78

months of

last year the expenses
per cent, of the gross earnings,

while for the corresponding period of this year the
percentage was 56.42. The Everett-Moore syndi-

OFFICERS OF DETROIT UNITED RAILWAY.
car.

eight

first

amounted

will be located the electrical
department, connected with the floor below by means
In the blacksmith shop
of a 6,000-pound elevator.
there will be located a brass foundry, the core oven
of which will be two stories high, the upper half

cate

is

stock.

the controlling factor in

still

although

no

one

person

The company

is

owns

a

the

company,

majority

of

the

and
bonds, while $400,000 worth

capitalized at $12,500,000

has issued $16,980,000 in
have been sold to be taken later.
The present officers of the Detroit United Railway
President, J.
are the following-named gentlemen
:

Hutchins; vice-president, Arthur Pack of Orchard
Lake, Mich. treasurer, George H. Russel secretary,
C.

;

;

Edwin Henderson

of

New York

city

;

assistant sec-

retary and purchasing agent, A. E. Peters; general
superintendent, Albert H. Stanley; assistant general
auditor, Irwin Fulsuperintendent, Harry Bullen
;

baking armatures, fields, etc. All
overhead work in the shops will be equipped with
air lifts, operated by an air compressor, while electric motors will supply the power for operating
the machines.
In the building on the opposite side of the trans-

superintendent of motive power, Thomas
Farmer; assistant superintendent of motive power,
E. J. Burdick; superintendent of tracks, John Kerwin claim agent, Walter Ross general express and
passenger agent, George H. Parker; assistant gen-

be located a car-erecting shop, 212 feet
long, a truck shop, 164 feet long, and an office, 68
by 80 feet, with a storeroom above. At one end of

directors

used

being

fer pit

this

for

will

building and

connecting with the city system

lerton;

;

eral

;

passenger agent, John H. Fry.
is

constituted as

follows:

The board of
Henry A. Ev-

Ohio, chairman, J. C. Hutchins
of Cleveland, Ohio, George
H. Russel of Detroit, J. G. Schmidlapp of Cincinerett of Cleveland,

of Detroit, E.

W. Moore
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Ohio, R. B. Van Cortlandt of New York city,
H. R. Newconib of Cleveland, Ohio, Arthur Pack
of Orchard Lake, Mich., and R. A. Harman of Cleveland, Ohio.
nati.

1902

steam for the engines and auxiliaries. This station
feeds 7% miles north to Pontiac and south about

11%

miles.

"

situated at Pontiac a station that
only used for emergencies. It contains a 16 by
15-inch Dick & Church and a 15 by 16-inch Ball
engine, belted to Westinghouse lOO-kilowatt gen-

Interurban Lines of Detroit United
Railway.

also

is

is

Faemington and Orchard Lake Division.

and

erators,

interurban line of the Detroit United Railway

running to Farmington, Orchard Lake and
Pontiac, with a branch to Northville, gets its power
from a generating station located at Farmington

.system

Men

two

Phoenix

trajisferred

are

operate this
force being kept there.
Detroit

125-horsepower

boilers.

from the company's shops

to

when

station

needed,

in

no

Flint Division.

Junction, 19 miles from Detroit. The power house,
shown in Fig. 22. is of brick construction and has
engine and boiler rooms, each 120 by 52 feet in
The engine-room equipment (Fig. 24) consize.

the Flint division, extending from Royal Oak
on the Pontiac line to Rochester, Oxford and Flint,
with a branch to Romeo, is used the only alternating-

of three Reynolds-Corliss 26 by 48-inch simple

current system employed by the Detroit United Rail-

.sists

4,

three 125-horsepower, fire-tubular boilers supply the

There

The

October

On

FIG.

27.

ELECTRIC RAILWAYS AROUND DETROIT.
CAEIN WAITING ROOM AT PALMER PARK.

— LOG-

Atlas, while the latter feeds north 10 miles to Flint.

direct-current feeders are of No. 0000 barecopper wires. The Romeo branch is fed by a directcurrent i2-mile feeder from Rochester. All trolley
wire on this line is of No. 00, Fig.-8 section.
All

Standard Overhead and Track Construction.

The standard overhead construction that has been
adopted for the interurban lines of the Detroit
United Railway calls for a No. 00, Fig.-8 trolley
wire, supported by iron-tubing brackets from 30fool cedar poles.
The feeder lines are supported on
glass insulators, mounted on a two-pin, three-inch
cross-arm. A metallic-circuit telephone line of No.
10 copper wire is carried on the poles, with transpositions every 10 poles,
the poles are painted
black for the first five feet and an olive-green above,
the butts being tarred.
They are set 48 to the mile.
The track consists of five-inch T-rails, set on eiglit-

Fig. 22.

Ext=rIor o£ Stit=on.

Fig. 24.

Fig. 23.

Engine Room.

Fig. 25.

ELECTRIC RAILWAYS AROUND DETROIT.

— FARMINGTON POWER HOUSE ON ORCHARD LAKE DIVISION.

horizontal engines, direct-connected to 400-kilowatt,
650-voIt, direct-current Siemens & Halske generators.

Aultman & Taylor water-tube
250-horsepower capacity each. They
are eight in number, set in batteries of two each, and
are equipped with Murphy stokers. Two lOO-kilowatt, General Electric boosters (Fig. 23) are used
on increased loads to raise the potential on the two
main feeder lines, one of which extends J4V2 miles
toward Detroit, abutting the Grand River Avenue
section of the city system, and the other. 15 miles

The

boilers are of the

and

type

Booster Sets.

Main Switchboard.

of

The power house

way.

is

located at Rochester, 28

from Detroit, and sub-stations are situated
at Oxford and Atlas, 13 and 30.5 miles, respectively,
from the power house. The generating equipment

miles

at

Rochester consists of the following:

& Wood

horizontal

15% and 28 by

Two

Ball

condensing

tandem-compound,

;

;

com250-

used
sys-

con-

nected to a 750-horsepower Ball & Wood engine, is
now being erected to take care of the alternating
load.
The boiler equipment consists of four Aultman & 'J~aylor 250-horsepower boilers, and an additional boiler of the same capacity is now being
erected.

This power station, in connection with the booster
mentioned, supplies a direct-current feeder line extending southward a distance of 14.8 miles. The
alternating-current transmission extends northward
along the line and consists of two three-phase, 25cycle, 15,000-volt circuits of No. 4 aluminum wire.
The wires are carried most of the way 24 inches
apart at the points of an equilateral triangle, with

to

ELECTRIC RAILWAYS AROUND DETROIT.
STATION AT OXFORD ON FLINT DIVISION.

26.

Pontiac.

shown

The switchboard

for

this

— SUB-

station

is

Pontiac Division.

station
troit.

interurban line

is

fed

from a power

located at Birmingham, 18 miles from DeThe equipment here consists of two West-

An

volts.
is

exterior view of the

illustrated in

on four inches of gravel or

Express and Freight Business.
extensive express and freight business is handled on the interurban lines, the goods being i-eceived and distributed at an express depot in the city.
This depot was built by the Electric Depot Company, and the expenses are proportioned between
the Detroit United. Rapid Railway and Ann ArborJackson systems, all lines using the depot. Six express cars and two extra milk cars are regularly
operated by the Detroit United, four express cars
."Kn

by the Rapid, and the same number by the Ann Arbor-Jackson line. A central waiting room and ticket
ofiice for all the interurban lines is located at 70
Woodward Avenue, at the corner of Jefferson Avenue, and

two blocks from the City

Hall.

Detroit and Toledo Connection.

The Detroit and Toledo Shore Line Railroad Company within the last year completed an electric line

Oxford

sub-station

Fig. 26.

also carried north from
with the direct-current
feeder from Oxford at a point dependent upon the
location of the load. The Oxford station also feeds

A

direct-current feeder
and equalizes

two 2So-kilovvatt., directWestinghouse generators. A 250horscpower Babcock & Wilcox water-tube boiler and

north

650-volt

ties,

crushed stone.

rotary converters, with the necessary
switching arrangements and transformers, the directcurrent voltage being 600 and the, alternating 360

Rochester

18 inches in size, belted to

inch oak or cedar

— MAIN POWER HOUSE

NEW BALTIMORE.

250-kilowatt

inghouse vertical compound engines. 16 and 30 by
current,

AT

grounded barb wire on top of the poles, the latter
being 40 feet long and spaced no feet apart. The
equipment of each of the sub-stations consists of two

in Fig. 25.

The Pontiac

RAPID RAILWAY' SYSTEM.

28.

26-inch engines, direct-connected to

Crocker-Wheeler direct-current generators
one Ball & Wood vertical compound, condensing 22V2 and 45 by 20-inch engine, direct-connected to a 400-kilowatt, Crocker-Wheeler generator
a 6o-kilowatt booster, and a 90-kilowatt, 115-volt,
200-kilowatt,

direct-current generator, that furnishes the
mercial lighting in Rochester. At present a
kilowatt inverted Stanley rotary converter is
lo supply the alternating-current transmission
Bullock alternator,
tem, but a 500-kilowatt

FIG.

FIG.

and

equalizes

is

with

the

south

feeder

from

FIG.

30.

RAPID RAILWAY SY'STEM.

ALGONAC.

— SUB-STATION

AT

October

4,
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Toledo to Detroit, with about 60 miles of
and the road was about to be placed in operation when the Everett-Moore financial crisis came.
It was found necessary to dispose of the road, and
has just recently been purchased by the Grand
it
Trunk Railway Company Isteam). The overhead
equipment has been sold to men interested in the
Toledo and Monroe Railway, which will now be
extended from Monroe northward to Trenton, connecting with the Detroit United Railway at that
point.
This will give a through connection from
Flint,
Pontiac and
Port Huron with
Detroit,
Toledo and its connecting lines, and eventually with
Cleveland and Ohio cities when certain proposed

from

track,

lines are constructed.

Rapid Railway System.
The interurban
Detroit,

ilt.

between

electric railway operating

Clemens and Port Huron,

as the Rapid Railw.ny System.

known

is

covers 122.5 miles
the longest line operated being"

outside of Detroit,

It

227

equipped with Roney stokers, a Green fuel economizer and forced draft. A complete
condensing
plant

The
volts,

is

Grand Trunk Railway System, the Detroit and
River St. Clair Railway, a company subsidiary to the
Rapid Railway Company, operates a steam freight

installed.

alternating current
for transmission to

sub-stations are

is

located at

stepped

the

up

to

i6,ooc

service with three locomotives.

sub-stations.

These

The Rapid Railway System has the followingnamed officers
President, J. C. Hutchins
vice-

following distances
from the power house at New Baltimore Roseville,
i8 miles; Mt. Clemens, 11 miles; New Baltimore
(at power house)
Algonac, 14 miles; St. Clair, 29
miles: Port Huron, 41 miles. At Roseville and St.
the

:

;

president and general manager, F. W. Brooks treasurer, George H. Russel
auditor, PI. S. Swift
general superintendent, W. O. Wood of Port Huron;
chief engineer, A. C. Marshall of Roseville.

:

;

;

;

:

Clair the sub-station equipment consists of three 200kilowatt rotary converters, while each of the other
four sub-stations has two 200-kilowatt rotaries. These

Ann Arbor and Jackson Railway.

Detroit, Ypsilanti,

machines have a direct-current voltage of 600 to 700
and 390 volts alternating. A typical sub-station, that
at Algonac, is illustrated in Fi.g. 30, which shows the
two rotary converters, switchboard, transformers,
etc.
.At the New Baltimore sub-station the current
for the rotaries is taken directly through the busbars from the generators.
All of the power-house
and sub-station electrical machinery is of the West-

The

Detroit,

Ann Arbor and Jackson

Ypsilanti,

Railway, popularly known as the "Ypsi-Ann" road
has a main line extending from the Detroit city lim-

Fig. 34.
Tre tV ove- Micliipsn CentraV
Fii. 35.
Donb'e TranFriii-=sin" L'-^p.
DETROIT, YPSIL.ANTI, ANN ARBOR AND JACKSON RAILWAY.
TRACK VIEWS.

—

through Dearborn, Wayne, Ypsilanti, .\nn .i\rbor,
Chflsea and Grass Lake to Jackson, a total distance
ils-

,

A

of ^6 miles from the City Hall in Detroit.
branch
10 miles in length, is operated between Ypsi-

line,

and

lanti

by

Saline,

the total

length

company being about 87

the

of

owned
The road

tracks

miles.

Michigan Central steam railway
length and competes with the
latter, with lower fares and more frequent service.
The main power house of the Detroit-Jackson road
is located ^t Ypsilanti, on the bank of the Huron
closely parallels the

nearly

for

River.

29

FIG.

RAILWAY SYSTEM.

R.\PID

ENGINE ROOM OF NEW BALTIMORE POWER HOUSE.

from the Michigan Central depot in Detroit to Port
Huron, a distance of 73 miles. A city system of 13
miles in Port Huron and the Shore Line between
Grosse Pointe and Mt. Clemens (17% miles) as indicated on the map (Fig. 11, page 222) are included in
the system.

An

hourly schedule

Huron and

Detroit and Port

is

maintained between

a half-hour service be-

tween Detroit and Mt. Clemens on the main
with an hourly service on the Shore Line.

The generating

station

for the system

is

line,

located

New Baltimore, 32 miles from Detroit. An alternating-current transmission system is used with
di?tribntinn
direct-current
from six sub-stations.
at

Fig. 31.

Boiler

Room

of

The main power house

is

illus-

trated in Fig. 28. while Fig. 29 gives a view of the
engine room.
The station has a rated capacity of

equipment consisting of three
.20O-horsepo\vcr Westinghouse World's Fair-type,
compound, condensing engines, direct-connected to
three 500-kilowatt Westinghouse alternating-current
1.500

kilowatts,

the

1

generators,

delivering

mos

a three-phase 390-volt curengine-driven 30-kilowatt exciter dynaare provided.
The l>oiler plant consists of

four

450-horsepower

rent.

Two

Eabcock

&

Wilco.x

boilers,

.36 flat

cars.

The

city

systems in Port Huron

and Mt. Clemens are operated with 15 open and 15
closed cars and two baggage car.s.
The lengths of
the interurban cars are from 44 to 52 feet, and the
seating capacity of the largest is 52 passengers. The
motor equipments vary, some cars having only two
motors and some being supplied with four.

An

average schedule speed of 30 miles an hour
maintained on the interurban lines and 16 miles
an hour in the city. The passenger rates are about
1% cents a mile, and freight is handled on regular
class rates, under standard railroad classifications.
Between Marine City and Chesterfield, a point on the
is

a

rated

capacity

of

2.000

kilowatts

erators,

direct-connected at 250 revolutions

to

ver-

compound, condensing Westinghouse engines
with cylinders 18 and 30 by 16 inches. Five of these

tical,

generators are 3go-volt, three-phase alternators, with
a frequency of 3,500 alternations, or 29 1-6 cycles.

The other
erators,

three machines

the

alternating

are

side

double-current genthe same

deli\'ering

current as the straight alternators, and

Fig. 33.

Fig. 3?.

cars and

has

entire

and supplies an alternating-current transmission to
six sub-stations and also direct current for one section of the road.
Fig. 32 is a view of the car barn,
repair shop and power house at Ypsilanti, the latter
being shown at the right and in the rear.
Fig. 33 is a general view of the engine-room
equipment, which consists of eight 250-kilowatt gen-

Car Barn, Repair Shep and Pover House at Ypsilanti.
DETROIT, YPSILANTI. ANN ARBOR AND JACKSON RAILWAY.

Power Hoase.

This railway, it is said, was the first to adopt the
alternating-current
system
with
steam
as
the

primary power.

inghouse manufacture and w'as installed by Westinghouse. Church, Kerr & Co.
Two No. 00, Fig. 8 trolley wires are used and
the standard feeder cable is 450,000 circular mils
in size.
The transmission wires are of No. 4 bare
The side-pole trolley suspension is used
copper.
and the track is gravel ballasted and of standard
steam-road construction. A telephone system is employed for train despatching, with a station at every
turn-out and dispatcher's office at Mt. Clemens.
The rolling stock of the Rapid Railway includes
passenger
cars,
five
32 double-truck interurban
double-truck express cars, two double-truck postal

It

ils

the

direct-

Engine Room of Power House.

current side delivering a (550-volt current. E.xciting
current is supplied by two 50-kilowatt, direct-current

dynamos, directly driven by Westinghouse compound condensing nine and 15 by nine-inch engines.

The

boiler plant at Ypsilanti consists of eight 225-

horsepower Babcock & Wilcox boilers, set in batteries of two each.
They are equipped with Roney
stokers and mechanical draft. The boilers are arranged as two duplicate plants of four boilers each,
one of which is illustrated in Fig. 31.
The direct-current switchboard in the engine room
is
provided with three generating, one exciter and
two feeder panels, and the alternating board has

WESTERN ELECTRICIAN
eight generator panels and three feeder panels. The
alternating current is stepped np by four (one in

reserve)

transformers to 22,000 volts
and transmitted west by two circuits and east by
one circuit. The west line consists of a No. 4 wire
circuit, transmitting to sub-stations located at Ann
Arbor, eight miles, Lima Center, 19% miles, and
500-kilovvatt

Francisco, 30 miles, and a No. 3 wire circuit,
mitting to Michigan Center, a distance of 40^/^
The east line is made up of No. 4 wire and
mits to Wayne, 12 miles, and to Dearborn, 20

transmiles.

transmiles.

A

view of the double transmission line and track
west of Ypsilanti is shown in Fig. 35, while Fig.
34 shows one of the interurban cars passing over
a high steel bridge, by means of which the Michigan
Central

tracks

are

crossed just east of Ypsilanti.
The Francisco sub-station is equipped with a 250kilowatt rotary converter and three lOO-kilowatt
oil-insulated transformers.
The equipment in each
of the other five sub-stations consists of two 250kilowatt rotaries, three 200-kiIowatt transformers and
a six-panel switchboard.
These rotaries receive 390
volts
rent.

and deliver 650 volts direct curThe interior of the Ann Arbor sub-station is

alternating

illustrated in Fig.

36.

The

exterior of the building,

which also includes a waiting room, is illustrated
in Fig. 37, and may be taken as typical of the substation buildings on the "Ypsi-Ann" line.
All of
the electrical equipment in the power house and substations is of Westinghouse make.

INTERURBAN ELECTRIC RAILWAYS
happens,

an interesting coincidence, that the
three states
Ohio, Indiana and Michigan which
have witnessed and are witnessing the greatest development of interurban electric railways are the
states that are in closest proximity to the city of
Detroit, the place of holding the annual convention
of the American Street Railway Association next
week. It is particularly appropriate, therefore, to
review at this time this remarkable growth of electric railroading,
which, to some extent
invading
the domain before reserved exclusively for the steam
railroads
but in greater part opening up virgin
fields of transportation, is destined to have a most
marked effect on the future growth and prosperity
It

of 300,000 circular mils capacity is
feeder line from the Michigan Center

four

west to Jackson. All the
other feeder and transmission lines are of copper.
A double No. 00 Fig.-8 trolley is used and the road
is equipped with a telephone train-dispatching syssub-station,

miles

tem.

The company has

27 double-truck passenger cars

liy

—

the suburban

—

and rural

districts of the United
extent the electric motor will supplant the steam locomotive on trunk-railroad lines
now Existing and hereafter to be constructed is, of

of

To what

States.

course,

But it
urban

like
is

everything

known

else

what

that

is

in

futurity,

now

unknown.

called the inter-

railway has amply demonstrated its
great value and usefulness all over the country, but
more particularly in the three states selected as
examples. The extension of electric railways is continuing at a surprising rate, so that the accompanying articles and maps should prove both \'aluable

and

electric

interesting.

Ohio.

Aluminum wire
used for a

October

IN

4,

1902

THREE STATES

Delaware and Marion, Columbus, New Albany
and Johnstown, Columbus, Buckeye Lake and Newark, Columbus, Grove City and Southwestern,
Columbus Railway Company, Scioto Valley Traction
Company, and the Urliana, Mechanicsburg and Cobus,

.

lumbus.

Dayton has

six

lines,

radiating in

all

directions.

Ihey are the Dayton, Springfield and Urbana, the
Dayton and Xenia Traction Companv (three lines),
the Cincinnati, Dayton and Toledo, the Dayton and
Western, the Dayton and Northern, and the Dayton
Covington and Piqua.
In all, Cincinnati may be considered to
have eight
although one of them properly belongs to
Dayton.
Ihey are the Millcreek Valley Traction
Company, the Hamilton, Glendale and Cincinnati lines (which really form one line),
the Rapid
lines,

i^ailway Company, the Suburban Railway Companv,
the Cincinnati and Eastern, the Cincinnati
Nonl'iwestern, the Cincinnati, Dayton and Toledo
Traction
Company, and the Cincinnati, Georgetown and Ports

mouth.

Springfield, Findlay, Norwalk, Akron and
some
other towns of the stale may also be
considered
as important centers, but they really
have become

through their location as connecting points
lines.
The section about Cleveland and
thoroughly covered with roads and in
central and southwestern portions of
the state
building has been going on at such a rate that it
so

various
ledo IS

for

Tothe
the
will

be but a short time until the service will be
comIn the southern and eastern portions there
are but few lines.
The country is hillv and rough:
therefore costly to develop; but it will be only
a
question of time until promoters will reach it.
It may be well to consider,
somewhat in detail,
first the properties of the
Mandelbaum, or Mandelbaum-Pomeroy syndicate.
The most important of these is the Cincinnati.
plete.

In a consideration of the development of the electric-railway business of Ohio it is a rather difficult
matter to distinguish between the propositions that
will
eventually terminate successfully and
those
which will get no further than the paper upon which
they have been outlined. Many lines have been
projected in the best of faith, but for one reason or
another their promoters have allowed them to die,
while others have been planned only to be sold at a

Dayton and Toledo Traction Company (No.
59 on
map), which has its headquarters at Hamilton
consolidation of the Southern Ohio Traction
Company and the Cincinnati Northwestern Railroad
Company, through the purchase of which it gained

the

It IS a

an entrance to Cincinnati within four miles of 1^'ountam Square. The Southern Ohio Traction Company
was originally formed by the purchase of the Dayton Traction Comi>any, the Cincinnati and Hamilton
Electric Street Railway Company and the Cincinnati and Miami Valley Traction Company.
A few
months ago the Hamilton and Lindenwald Street

Railway Company and the Miami and Germantown
'traction Company were combined with it.
A short
time since the company was defeated in its effofts
to keep the Hamilton, Glendale and Cincinnati Traction Company (61) from building its lines into Hamilton,

Sub-station at

Fig. 36.

Ann

Arbor.

Fig. 37.

Sub-slation and Waiting Room,

Ann

Arbor.

DETROIT, YPSILANTI, ANN AREOR AND JACKSON RAILWAY,

equipped with four 50 and 75-horsepower Westinghouse motors, four express cars equipped with
38B motors, and 10 single-truck cars for the
city lines in Ann Arbor.
The largest interurban
cars are 52 feet long, weigh 32 tons and seat 56
people.
Their average schedule speed is 25 miles
an hour and they are operated on a 30-minute headway between Detroit and Ann Arbor and a 60-minute headway between Detroit and Jackson.
The
company has car barns at Ypsilanti, Dearborn and
Jackson, and does all its repairing in its shops at
'

some competing company. Still others will
be taken up and built within the next few years,
probably by an entirely different set of men from
those who first made the plans. The franchises and

profit

to

quired to join the local authorities in widening all
roads used by them. In some parts of Massachusetts
the entire cost of widening roads has been thrown
on the trolley company. This may not be entirely
just.
The question, however, should receive the
study of this convention, both now and hereafter; for
such a distribution of the cost as shall not impede
trolley building to the loss of the country .inhabitants
and real estate values, and at the same time be just
to the property owners, cannot be made without con-

right-of-way privileges are usually limited to one
or two years, and a large number of them will expire
without any work being done. In the accompanying map only those lines which are in operation,
under construction or with seemingly good prospects
of construction are shown.
There are a multitude
of others which may or may not get any further
along than the incorporation and organization of a
company with a nominal capital stock.
A year or two ago it was little trouble to finance
a really good proposition, and it looked as if the
state would be covered with a network of lines in
a very short time, but of late this has become a
more difficult task, and money can be secured only
on gilt-edged propositions. The financial difficulties
of the Everett-Moore syndicate has probably had
something to do with this, but the manner in which
that syndicate has handled its business since the
failure and the figures which the stock in some of
its corporations have reached show that the business
itself was not at fault, but rather that the syndicate
overreached itself for the time being.
Five points in the state may be considered electric-railway centers, with several other intermediate
points of more or less importance.
The first of the
five, for completed, operating and paying roads, is
Cleveland. The group of roads that center about
Cleveland is made up of the Lake Shore, the Northern Ohio Traction Company, the Cleveland, Paiucsville and
Eastern, the Cleveland. Painesville and
Ashtabula, the Pennsylvania and Ohio, the Conncaut
and Eastern, the Cleveland, Elyria and Western, the
Cleveland and Southern, the Eastern Ohio Traction,
and the Cleveland, Richfield and Akron.
In the Toledo group there are eight roads
The
Toledo and Monroe and the Shore Line, the Toledo
and Western, the Toledo and Bryan Air Line, the
Toledo and Indiana, the Toledo and Maumee Valley, the Toledo, Bowling Green and Southern, and
the Toledo. Fostoria and Findlay.
The Lake Shore
also reaches this city, and might be considered with
the group in connection with Cleveland.
The Columbus group is also made up of eight

sidei'ation."

lines:

Ypsilanti.

The officers of the Detroit, Ypsilanti, Ann Arbor
and Jackson Railway are
President, J. D. Hawks
vice-president and treasurer, S." F. Angus; secretary,
manager, F. E. Merrill superinF. A. Hinchman
tendent, S. J. Dill
master mechanic, J. M. Miller.
The company is capitalized at $2,0oo,ooo and is
I)onded for the same amount.
:

;

;

;

Relation Between

Macadam Roads and

Electric Railways.
In a paper read before the recent Good Roads
Convention in Albany, N. Y.. Edward P. North said:
"The feeling of antagonism to trolley roads, which
destroy a newly made macadam and permanently impair the usefulness of the road for wagons, automobiles and wheels, should not make us forget their
great value in distributing population. At the same
lime the companies exploiting them should be re-

:

Columbus, London

and Springfield, Colum-

and, in turn,

it

is

now

reported that an ar-

rangement has been made with the Cincinnati Traction Company by which its cars will go to Fountain
Square, Cincinnati. With this arrangement goes an
agreement, it is said, by which the Widener-ElkinsDolan syndicate will become heavily interested in
the Mandelbaum properties. In that event, it is
probable that they will be extended and connected
lip to form a continuous line across the state.
The
hne at present extends from Cincinnati through Hamilton to Dayton, and includes the Hamilton and Dayton systems, with a branch from Miamisburg to

Germantown. The officers of the company are as
follows:
President, M. J. Mandelbaum; first-vicepresident. Will Christy; second vice-president, O. V.
Parrish; secretary, H. C. Lang; treasurer, F. T.
Pomeroy.
Probably the next most valuable property owned by
the syndicate is the Western Ohio Railway Company's
lines (49), which are now in ooeration from Lima
to Celina, through Wapakoneta and St. Marys on
the Grand Reservoir, with a branch extending from
St. Marys to Minster.
The company also has a line
under construction from Wapakoneta to Sidney, and
another from Lima to Findlay. There has been
some talk that trafiic connections would be made
with the Toledo, Bowling Green and Southern (5)
to reach Toledo, but this syndicate is interested in
the Toledo, Fostoria and Findlay Railway Company
(7), which now has a short line in operation between Findlay and Fostoria, with a proposed line
reaching Toledo. With this built and the line between Lima and Findlay completed, that would give
them a good line from Sidney to Toledo.- The
Clegg-Winters syndicate operates the Dayton and
Troy (52), which reaches Piqua, and the Dayton,
Covington and Piqua Traction Company (53) also
reaches the same point. With a short line from
Piqua, connecting this point and Sidney, the southern terminus of the Western Ohio, the line would
be complete from Toledo to Cincinnati.
The first interurlian road built from Cleveland is
the Cleveland, Elyria and Western (12), wdiich was
planned by F. T. Pomeroy and others, who, with
M. J. Mandelbaum &'Co., financed it. It- may, therefore, be considered in connection with the other
properties in which these gentlemen are interested.
Originally intended to reach from Cleveland to Elyria, it is now in operation from Cleveland to Norwalk, with branches to Medina, Wellington and
Grafton.
It parallels the Lake Shore Electric from
Berlin Heights to Norwalk.
The Cleveland and
Southern (13) is a southern extension of this line

from Berea to Wooster.

It

is

completed

to

Medina

October

4,
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and large portions of the stock of others

It would
tlie remainder is under construction.
not be a difficult matter to connect these lines with
the Western Ohio at Tiffin, and thus give a line
into Cleveland from tiic western portion of the state
and also connect Cleveland and Toledo. Another
line which may be considered a southern extension
of the Cleveland, Elyria and Western is the CleveIt will be about
land, Ashland and Mansfield (41).
3S miles in length, but so far no construction work
has been done on it. It is said that it is the intention of the promoters to extend this to Marion,
where it will connect with a Columbus line, thus

nati

others are local men.
Besides these properties the
syndicate is interested in others in Illinois and other

controls the Lake Shore Electric Railway Company (8), which is at present in
the hands of Receiver Lang.
This is made up of
the Lorain and Cleveland Railway Company, the
Sandusky and Interurhan Railway Company and the
Toledo, Fremont and Norwalk. This line traverses
the lake shore from Cleveland to Ceylon, wdiere it
leaves it and passes through Norwalk,
Bellevue,
Clyde, Woodville to Toledo. The branch from Sandusky to Norwalk is in operation and the shore

forming a through route.
The Spring-field and Xenia Traction Company (73)
was formerly the Little Miami Traction Company, organized by John P. Martin of Xenia. who intended to
extend the line through to Cincinnati. This road
passed into the hands of the Mandelbaum-Ponieroy

states.

line

and

the route followed by the
syndicate owns
of the stock in the company.

over

ilandclbaum-Pomeroy
part

canal.

the

greater

The

The Tuscarawas Traction Company (34) was
formed by a combination of the Tuscarawas RaiU
road Company and the Tuscarawas Electric Company, through the efforts of the Messrs. Pomeroy.
I"he company operates a line from Canal Dover
through New Philadelphia to UhrichsviUe. Several
of the officers are members of the syndicate and

and E. W. Moore
are the greatest electric-railway promoters the country has known.
The combination known as the
Everett-Moore syndicate has almost accomplished

Henry A. Everett

Probably

the task of settling

its

financial difficulties.

Oo„^
Adrian

italists,

The

prin-

^^

to

investors.

syndicate

still

from Ceylon

to

Sandusky

is

completed,

with

the exception of bridges across sonie of the streams.
regular service has been established from Cleve-

A

land to Toledo.

The Northern Ohio Traction Company (22) has
from Cleveland to Akron and Barberton. and
Kent and Ravenna, from Cuyahoga
system was made up by the purchase
of the Akron Traction and Electric Company, the
Akron, Bedford and Cleveland Railway Company
and the Akron and Cuyahoga Falls Rapid Transit
Company.
The Cleveland, Painesville and Eastern Railroad
Company (14), another of the Everett-Moore proplines

a branch to
Falls.
This

has two lines in operation from Cleveland to
line from the latter point

erties,

Willoughby, with a single
to

Painesville

and Fairport.

One

of the

two

lines

Willoughby traverses the lake shore and the other
runs out through the country, both passing through
densely populated sections. The Cleveland, Painesville and Ashtabula Railroad Company (17) has a
line under construction from Painesville to Ashtabula, while the Pennsylvania and Ohio Railway Company (18) has lines in operation between Ashtabula
and Jefferson and As-htabula and Conneaut. The
Conneaut and Eastern Railroad Coinpany (19) is
to

building a line from Conneaut to Erie, Pa.

The Toledo and Monroe (i) and the Toledo Shore
Line-were also owned by the Everett-Moore syndicate, but the Shore Line has iust been sold to a
steam-railroad company. The Toledo and Maumee
Valley railway (s) became a part of the great system. It has two lines running to Perrysburg, where
they form a loop, with an extension on up the river
to WaterviUe.
An interest in the Cleveland and Eastern was also
purchased by the syndicate, and it was later combined with the Cleveland, Chaerin Falls and Eastern
and Cleveland and Chagrin Falls under the name
of the Eastern Ohio Traction Company (15).
This
company has lines in operation
Chardon and from Cleveland to

fi'om

Cleveland to

Middlefield, Hiram
and Garretsville, with a line under construction frorn
Garretsville to Leavittsburg, where it will connect
with the Pennsylvania and Mahoning Valley railway (20), forming a through line to Newcastle, Pa';
There is also a connecting line in operation from a
point hear Chardon to Middlefield. The Cleveland
and Sharon Traction Cotiinany (16) has been or.eanized to build an extension to the Eastern Ohio
Traction lines from Middlefield to Sharon. Pa., with_
a line south to Warren.
No work has yet been done."

Huntington

Akron-Alliance Connecting Railway.

Buckeye Traction.
("amden Interstate Railway.
t'anton-Akron Railway.
Cincinnati. Da.vtnn and Toledo Traction.
Cincinnati and Eastern Railway.
Cineinnati. Georgetown and I'oi-tsmontli Railroad.
Cincinnati, Hamilton and Indiana Traction.
Cincinnati. Lawrenceburg and Aurora Electric Street
.s:i.

n.
41.
ifp.

li
17.

14.
!•.?.

itj.

i».
fi.

3S.
44.
J!>.
.".:!.
.".r,.

Ii< >.

.".4.
.-.I.

Railroad.
Cincinnati and

Xortbeastern Traction.
Citizens' Electric Railway, Light and Power.
Cleveland. Ashland and Mansfield Railway.
Conneaut and Eastern Railroad.
Cleveland. Elyria and Western Railway.
Cleveland. Painesville and Ashtabula Railroad.
Cleveland. I'ainesville and Eastern Itailroad.
Cleveland. Richfield and Aki-on Transit.
Cleveland and Sharon Traction.
Cleveland and Southern Railway.
Clyde. Tiffin and Southern Railwa.v.
Columlnis. Buckeye Lake and Newark Traction.
Columbus. Delaware and Marion Electric Railwa.v.
Columbus, Orove Cit.v and Southwestern Sireet Ra.il-

way.
Columbus. New Albany and -Tohnstow-n Traction.
Columbus. London and Springfield Railway.
Columbus Railway.
Conneaut and Southern Railway.

Covin^on and I'iqua Traetion.
I»ayion and Kenton Railway.
Dayton. Lebanon and Cincinnati Railroad.
JJa.vfon and Northern Traction.
r»ayton. Springfield and I'rbana Electric Railway.
Ita.vton and Troy Electric Railway.
Da.vton and AVestern Traction.
iJayton and Xenia Traction.
Defiance. Ottawa, Kenton and Columbus Interurhan

1.-..

S4.
4S.
74.
S.

40.
85.
Gl.
•.37.
i7>.

22.
42..

70.
CS.
72.
20.
18.
62.
27.
77.

47.
81:
78.
'l~i.

81.
30.
68.
G.

8.
.oO.

1.
7.

4.
~t.

2.

11.
'.'A.
7."».
4.'>.

East Liverpool and Wellsville Railroad.
Eastern Ohio Traction.
Elndlay. Kenton. Bellefontaine and I'rbana Hallway.
Klndlav and Marion Electric Railway.
Fort Wayne. A'an Wert and Lima Traction.
Lake Shore Electric Railway.

Lorain Street Railway.
Miinsfield, Cardington and Delaware Electric Rail
way.
Miami and Eric Canal Transportation.
Millcreek Valley Traction.
Mt. Vernon and New^ark Traction.
Newark. Zanesville and Coshocton.
Northern Ohio Traction.
Ohio Central Traction.
Ohio River Electric Railv/ay and Power.
Ohio River Interurhan.
Parkersburg, Marietta and Interurhan Railway.
Pennsylvania and Mahoning Valley Railway.
Pennsvlvania and Ohio Railway.
Ra|)id Railway.
Snb'ni and l']ast Liverpool Traction.
S'-indusUy. IJellevue, Monuoeville and Norwalk Electric Railwa.v.
Scioto Valley Traction.
Springfield and Washington Traction.
Springfield and Xenia Traction.
Stark Electric Railway.
Steubenviile, Mingo and Ohio Valley Traction.
Steubenviile Traction and Light.

Suburban Railway.
Toledo. Bowling Green and Southern Traction.
Toledo and Bryan Air Line Railway.
Toledo, Columbus, Springfield and Cincinnati Rail-

way.

iJayton.

Railwaj*.
.!2.

7.S.

71.

40.
88.
58.
21,
28.

Toledo and Detroit Shore Line Railway.
Toledo. Eostoria and Findlay Railway.
Toledo and Indiana Railway.
Toledo and ilaumee Valley Railroad.
'Toledo and Western Railway.
Tiffin and Port Clinton Railway.
'Tusearawas Traction.
I'rbana. Bellefontaine and Northern Railway.
I'rbana. Jlechanicsburg and Columbus Railway.
Wellston and .Tackscn Belt Line.

Western Ohio Railway.
Wh.eeling Traction.

Xenia and Wilmington Traction.
Youngstown and Sharon Street Railway.
Youngstown and Southern.

INTERURHAN ELECTRIC RAILWAYS

IN OHIO.

railway properties owned by the syndicate at
time financial einbarrassment overtook it were
Cleveland Electric Railvvav Company, the De-

people. It is completed and in operation from Springfield to Xenia, 22 miles.
proposition which is attracting considerable attention at this time is the Miami and Erie Trans-

troit

portation Company (^85), which was organized to
operate canallxiats by means of electric motors. This
canal follows the course of the Miami River from
Cincinnati to Piqua, and is not shown on the man,
hut from that point on to Toledo it is shown. It is
said that the Cincinnati. Dayton and Toledo Traction Company may construct a line through Cincin-

pany. Since then the
Cleveland electric railway
has been sold to the Andrews syndicate, the Akron
and Canton line to Chicago and New York cap-

A

cipal

the
ihc

United Railway Company, the Toledo Railways
and Light Company, the Northern Ohio Traction
Company, the Cleveland, Painesville and Eastern
Railway Company, the Toledo Shore Line Railway
Company and the Lake Shore Electric Railway Com-

The Pennsylvania and Mahoning Valley Railway
Company (20) was formed a few months ago bv the
combination of the Mahoning Valley Railway ComDany. the Newcastle Traction Company, the TrumElectric Company, the Newcastle and Lowell
Railway Company, the Mineral Ridge Railway ComCompany and the Newcastle
Electric Company, with a capital of $8,000,000 and
00 miles of track. The lines in operation extend
from Leavittsburg through Warren, Niles and
bull

pany, the Lawrence Gas

Youngstown
burg

is

to

Newcastle.

M. A. Vei'ner of

Pitts-

the president.

The Youngstown and Sharon
pany (21) has a

Railway Comfrom Youngstown

Street

line in operation

Sharon, Pa., and one from Hubliard, Ohio, to
Newcastle, Pa. The Youngstown and Southern C28)
is
under construction from Youngstown to East
Liverpool.
The Appleyard syndicate, of which A. E. Appleyard is the active manager, has a valuable group
of roads between Dayton and Columbus, with a
branch to Newark. 'The Dayton. Springfield and
LTrbana Electric Railway Company (51) has in opto

a line from Dayton to Urbana, through a
and thickly populated territory. The Columbus,
London and Springfield (.^8) taps a rich farming
country and passes through a number of thriving
towns and villages. It is now in operation and a
branch from Summerford to Mechanicsburg is 'under
construction.
Another important line in this group
is the Columbus,
Buckeye Lake and Newark Traction Company (36), which has just been put in
operation.
The Newark system and the NewarkGranville line have been purchased and now form
of
the
system. The Columbus. Grove City and
nart
Southwestern Street Railway Company (46), the old
Grant line, has 15 miles of track in operation between Columbus and Morgan Station, and it is the
intention to build on south to Washington Court
House. To complete its southern extension, the syndicate has purchased the Dayton. Lebanon and Cincinnati railway (60), a steam line extendin.g from
Lebanon to Dayton, and it will be equipped with
electric power.
Plans have also been formed to enThe Newark. Zanesville and Coshocter Cincinnati.
lon Railway Company C35) has been incornorated
lo build north, as has also the Columbus. Newark
and Zanesville Electric Railway Comnany, in which
H. A. Fisher, J. R. Harrigan and others are interNewark
It is the intention to build from
ested.

eration
rich
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The Urbana, Bellefontaine and Nortli(75) is under construction from Urbana to
Bellefontaine, and will be extended to Kenton.
H. A. Fisher is engaged in building the Columbus,
Delaware and Marion (39), in which J. S. Harshman, J. G. Webb and others are interested. These
gentlemen have acquired the Worthington, Clintonvillc
and Columbus line, and the construction between
Columbus and Delaware is almost completed. As
soon as that portion is in operation, the line from
Delaware to Marion will be constructed.
to Zanesville.

eni

The Columbus, New Albany and Johnstown
(79),

line

completed and
about 23 miles in

promoted by L. P. Stephens,

is

most of it in operation. It is
length. Another road out of Columbus is the Urbana, Mechanicsburg and Columbus Railway Com-

pany (45). which was promoted by General H. A.
Axline of Columbus, who is now president and
general manager. The road is under construction
from Columbus to Urbana.

The Scioto Valley Traction lines (47) are now
well-nigh completed from Columbus to Lancaster
and from Columbus to Circleville. It is probable
that the two main lines of the road will be extended
The Columbus Railway
to Portsmouth and Athens.
Company operates a line (44) to Westerville and a
park, which has been built about eight miles out.
The fight that has been made by various people
of Cincinnati against the entrance of traction lines
has prevented the latter from making the development in that section that might otherwise have resulted.
However, it seems that the way has now
been opened, and the future will not be so full of
difficulties.
Lines have been iuilt into the suburbs
on all sides and are ready to build to the heart of
the city as soon as the petitions to do so are granted.
There are but three roads operating any distance
out of the city at present. The most important is
the Cincinnati, Dayton and Toledo (59), which has
already been mentioned. The second is what are
now known as the Cincinnati Suburban Traction
Company lines (6i), which are composed of the
Millcreek Valley Traction Company line and the
Hamilton, Glendale and Cincinnati Traction Company, a continuation of the first from a point near
Cincinnati to Hamilton. Cars have been in operation over these lines for some time, but only lately
have they won their suit in the courts to build into
the city of Hamilton. The owners of the Cincinnati
Traction Company form the new company, \vhich
will operate these lines under lease.
The cars will
go to Fountain Square, Cincinnati, from the terminus
of the Millcreek Valley, over tracks owned by the
Cincinnati Traction Company.
The Cincinnati, Lawrenceburg and Aurora Electric Street Railroad Company {_67^ is owned by J.
C. Hooven of Hamilton, Stanley Shaffer and others.
Its line has within the last year been placed in operation to Lawrenceburg and Aurora, Ind.
The Cinand Northeastern (83), in which B. M. Hopkins and others are interested, proposes to build a
line from Cincinnati to Dayton, via Middletown.
and some construction work has already been done.
The Cincinnati, Georgetown and Portsmouth Railway Company (65) is a steam line, which A. W.
Comstock of Detroit and others purchased some
time ago, and are now transforming into an electric
line.
It is the intention to build the line through
to Ripley and Portsmouth.
There are now 42 miles
of track built.
George R. Scrugham is the promoter of three
roads about Cincinnati which will form important
They
links to the country towns when completed.
are the Suburban Railway Company (63), with a
line under construction from Cincinnati to Bethel,
about 26 miles; the Rapid Railway Company (62),
building a line from Cincinnati to Lebanon, with a
proposed line to Dayton, and the Cincinnati and
Eastern Railway Company (64), which has a line
under construction from Cincinnati to New Richmond, on the Ohio River, a distance of about 31

has lines in operation from Toledo to Fayette, Ohio,
with an extension under construction to Pioneer, and
from Toledo to Adrian, Mich. The Toledo, Fayette
and Western Railway Company has recently been
incorporated by the same people to extend the road
to the Indiana line from Fayette.
The Toledo and
Bryan Air Line (3) and the Toledo and Indiana
The Toledo, Bowling
(4) are under construction.
Green and Southern Traction Company (6), under
the control of the George B. Kerper, and others of
Cincinnati, has absorbed the Toledo, Bowling Green
and Fremont and the Findlay city lines, which have
been connected to form a Toledo-Findlay route.
The Sandusky, Bellevue, Monroeville and Norwalk Electric Railway Company (jy) has been under
construction for two years, and a portion of it is
completed, but it has not been put in operation.
Other lines and proposed lines may be briefly mentioned as follows
Clyde, Tiffin and Southern Railway Company (9).
Line proposed from Sandusky to Upper Sandusky.
No construction work done.

Lake Erie, Bowling Green and Napoleon (to).
Luther Black and others interested. Short line between Bowling Green and Pemberville in operation.
Planned to build from Port Clinton to Defiance.
Tiffin and Port Clinton Railway Company (11).
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from Bridgeport to Bellaire, Bridgeport to
Martins Ferry and Bridgeport to St. Clairsvillc.
Mount Vernon and Newark Traction Company
Line proposed between the two towns. No
(37).

lines

construction work done.
Mansfield, Cardington and Delaware Electric Rail-

way Company

Proposed line between Mans(40).
and Delaware. No work done.
Ohio Central Traction Company (42). Lines in
operation from Gallon to Bucyrus and from Gallon
to Crestline, with a line under construction from
field

Crestline to Mansfield.
Citizens' Electric Light and Power Company (43).
Line in operation from Mansfield to Shelby.
Findlay and Marion Electric Railway Company
Proposed line through Carey and Upper San(48)
.

dusky, connecting Findlay and Marion.
Toledo, Columbus, Springfield and Cincinnati Railway Company (50). Was organized to build a line
from the lake to the Ohio River. It is shown on
the map from Toledo to Columbus, but from there
it
is
difficult to determine the proposed route.
A
small strip of grading has been done between Lima

and Westminster.
The Xenia and Wilmington Traction Company
Proposes to build a line between the towns
(58).
named, but no work has yet been done.

cinnati

28.
18.
35.

2(i.

31.
L>1.

13.

Adrian and Coldwater Railway.
•
Battle Creek and Coldwater.
Caro to Lake Huron.
Central Michigan Traction {from Vermuntville to
Charlotte and Eaton Itapids).
Corunna and Durand.
Detroit, Ann Arbor and Adrian.
Detroit. Howell and Lansing Railway.
Detroit. Plymouth and Northville Railway.
Detroit and Toledo ^^hore Line Railroad.
Detroit, Ypsilauti, Ann Arbor and .Tackson Railway.
Flint Division
Detroit United Railway)
Grand Rapids, Belding and Ionia Railway.
Grand Rapids, Grand Haven and Muskegon Railway.
Grand Rapids, Kalamazoo and South Haven Trac(

30.
12.

miles.

Cincinnati, Hamilton and Indiana Traction
(82) has lately been organized for the
purpose of building a line from Hamilton through
Oxford to- College Corner on the Indiana state line.
It is expected to connect at the state line with important lines in the adjoining state.

The

Grand Rapids. Holland and Lake Michigan Railway.
Indiana Raihvay.

Railway).

.Tackson and Ijansing.

INTERUREAN ELECTRIC RAILW.WS

Under

The Dayton and Xenia Traction Company (57) was
organized in April, 1901, and is made up of a combination of the lines of the Rapid Transit Company

control of Kerline
part is under construction.
Cleveland, Richfield and

and the Dayton and Xenia Transit Company. Two
lines are in operation from Dayton to Xenia and
one from Dayton to Spring Valley. The CleggWinters syndicate controls the Dayton and Western
Traction Company (55), which is in operation from
Dayton to Eaton, and the Dayton and Troy Electric Railway Company (52). with a line in operation
from Dayton to Piqua, and an extension under construction from the latter point to Sidney.
The
Dayton, Covington and Piqua Traction Company
has
line
extending
a
to
Piqua
through
Cov(53)
ington.
The Dayton and Northern Traction Company (54) has a line in operation from Dayton
northwest to Greenville. The Dayton and Kenton
Railway Company (56), of which E. M. Hopkins is
president, proposes to build a line from Daylon
to Kenton, through St. Paris. DeGraff and other
towns. The line on the man is run through straight.
as it was impossible to follow it from the descrip-

done on construction.
Stark Electric Railway Company (25). Line under construction from Canton to Alliance and Salem.
Operating from Alliance to Sebring. Con-

In speaking of the
roads about Toledo, the Lake Shore (8) will be
omitted on account of the full consideration of it
given elsewhere.
The Toledo and Western (2)

14.
Rapid Railway System.
Saginaw Suburban Railway.
Saginaw Valley Traction.
St. Joseph and Benton Harbor Electric Railway.
Toledo, Adrian and .Tackson Railway.
Toledo and Monroe Railway.
W.vandotte and Trenton Division (Detroit United

11.

tion.

Company

tion in the incorporation papers.

.Tackson to Coldwater.
Kalamazoo Traction.
Ijansing, St. .Johns and St. T-ouis Railway.
Lansing and Grand liapids Railway.
Manistee. Filer City and l-^asr Lake Railway.
Michigan and Internrl)an Railway.
Michigan Traction.
JXichigan, West Shore Traction.
Orchard Lake Division (Detroit T'nited Railway).
Owosso and Corunna Electric Railway.
Pontiac Division (Detroit L'nited Railway).

and the greater

Alliance street railways.

Akron-Alliance Connecting Railway Company (26).
Line proposed connecting Akron and Alliance by
direct route.

Salem, Lisbon and East Liverpool Traction Company (27). Proposed line will form a continuation
of the Stark Electric Railway from Salem to East
Liverpool on the Ohio River.

Conneaut and Southern (29). Proposed line disouth from Conneaut to Youngstown.
Steubenville Traction and Light Company (30).
Line in operation from Steubenville to Toronto.
Steubenville, Mingo and Ohio Valley Traction
Company (31). Line in operation from Steubenrectly

ville

to

Brilliant,

East Liverpool
(32).

Shoi't

line

down

the

river.

and Wellsville Railway Company
in
operation between the two

towns.

Wheeling

Traction

Company

(33).

Operating

IN

MICHIGAN.

and Interurban Railway Company
Short road between Portsmouth and Scioto-

Ohio River
(68).

Akron Transit Company

No work

(2i).

trols

Bros.,

operation.
Interstate Railway Company (6g).
Operates a line of road from Huntington, W. Va., to
fronton, Ohio. Road will probably be extended up
the Ohio Valley and probably down to Portsmouth.
Ohio Ri\^er Electric Railway and Power Company
Operates a line from Middleport through
(70).
Pomeroy to Racine on the Ohio River.
Wellston and Jackson Belt Line (71). Operates
ville,

in

Camden

from Wellston through Coalton to Jackson.
by the Hocking Valley Railroad Company
(steam).
Parkersburg, Marietta and Interurban Railway
Company (72). Line in operation from a point
opposite Parkersburg, up the river to Marietta.
Fort Wayne. Van Wert and Lima Traction Company (74). Organized to build a line connecting
the towns named.
No construction work done.
Defiance, Ottawa, Kenton and Columbus Interurban Railway Company {y6). Incorporated to build
an electric road from Defiance to Delaware, touching
Ottawa. Kenton and Marion.
Lorain Street Railway Company (78). Operating
a line from that city to Elyria
also another line, by
road

Owned

;

October
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way of North Amherst, between the same points.
Bnckeye Traction Company tSo). Formed for the
purpose of building a line from Bucyrus to Norwalk, through Annapolis, Chicago and New Wash-

No construction work done.
Springfield and Washington Court House
Company C8i). Was organized by O. F.
Dillman and others to build a line between the two
points.
No construction work has been done.
Findlav, Kenton. Bellefontaine and Urbana Railway Company (84). ^Vas organized for the purpose
of building a road to connect the towns named. It
has been granted a franchise in Bellefontaine. and is
securing right-of-way.
The Canton- .-\kron Railway Company (24). Has
an excellent line in operation from Akron to Canton
and ilassillon and south to Navarre. From the
latter place to Canal Dover a line is under construction, and only a few days ago a company was
incorporated with a capital stock of $600,000 to
build a line between these two points.
The Central Market Street Railway Company of
Columbus was organized to build lines in the city
and to construct a road from Columbus to Portsmoutli by way of Lancaster. Its lines in the city
are about completed, and it operates the interurban
loop which was built by the Columbus, London and
Springfield road.
ington.

The

Traction
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way, giving connection between Kalamazoo and Detroit, a distance of 150 miles.
Other roads projected
from Battle Creek, will run to Coldwater 18) making connection with
the Adrian
and Coldwater
railway (28), and to Lansing, through Charlotte.
A line is also proposed from Jackson south (33)
through Concord and Jonesville to Coldwater. The
Toledo. Adrian and Jackson Railway Com|)any (4)
plans to connect the cities named, while a branch
may be extended by the Ann Arbor road from Saline
(

Adrian (31).

to

The Jackson and

Suburban Traction

Company,

W. A. Boland, has 20 miles of
and suburban lines, including a road to Grass
Lake, paralleling a portion of the Ann Arbor road.
The Jackson and Lansing railwaj^ (32) is now^
under construction, and will probably be completed
by next spring.
In the vicinity of Saginaw there is now operating
the Saginaw Valley Traction Company (g) between
Bay City and Saginaw. The Saginaw Suburban
Railway Company (22) will connect Flint and Bay

also controlled by
city

The Owosso and Corunna ElecRailway Company (l). now operating between
those cities, contemplates building east from Corunna about '20 miles tl^rough to Flint (26). The
City via Sagina^v.

tric

Saginaw Southern may build from Saginaw south
some 40 miles, through Chesaning to Owosso, thence
to Lansing.
East of Saginaw there has been proposed a line (27) from Pontiac nonn through Oxford and Lapeer to Vassar and Caro, while a line
(35) would connect Caro with Lake Huron.
Grand Rapids is also being made quite a center for
interurban roads. The Grand Rapids, Grand Haven
and Muskegon railway (12) was placed in operation early this year, and bears the reputation of
being one of the best interurban lines in the country.
It is operated tiy means of the third-rail system. The Grand Rapids, ilolland and Lake Michigan railway (7) has been in operation for nearly
a year, connecting Grand Rapids with Granville. Zeeland, Holland and Saugatuck, and making connection at Holland with Chicago steamers.
South from
Grand Rapids, the Grand Rapids, Kalamazoo and
South Haven Traction Company (ig) is now building an interurban line.

The Flawks-Angus

syndicate, which controls the
and Jackson line and the Grand Rapids,
Grand Haven and Muskegon Railway, is building the
Jackson-Lansing (32) extension referred to above,
and plans to build from Lansing to Grand Rapids.
This will give a through line across the state. Part

Detroit

.Tosepll. Mioll.

Michigan.
The

electric-railway

situation

in

Michigan, as

in

other states, is constantly shifting, the status of
projected lines and roads under construction being
largely dependent on local and financial conditions
not always under the control of the promoters.
Practically all of the interurban lines, and the city
systems for that matter, also, are located in the
southern portion of the Low^er Peninsula, where the
larger cities of the state are situated.
Naturally, the
chief center for this development is at Detroit, with
lines radiating to the principal tow-ns in Southeastern
Michigan. The situation of these Detroit lines has
been set forth at some length on preceding pages
in this issue, but a brief review of these interurban
roads may be conveniently given here.
The Detroit LTnited Railway, an Everett-Moore
property, operates all of the city railway lines in
Detroit, covering some 188 miles, and four interurban lines, with 191 miles of track. These interurban lines comprise a line (2) to Flint. 68 miles
long, and passing through Royal Oak. Rochester.
Lake Orion, Oxford and Atlas, with a branch from
Rochester to Romeo: a line (27) to Pontiac. 26
miles, through Royal Oak and Birmingham; another
line (21) to Pontiac. 34 miles, through Farmington
Junction and Orchard Lake, with a branch to Farmington and Northville. and a line south (6) to Wyandotte and Trenton. The Detroit United Railway
also controls the Rapid Railway System (3, II, and
14').
operating northeast
from Detroit through
Jit. Clemens. New Baltimore, Anchorville. Algonac.
Marine City and St. Clair, with a shore line (11)
to Mt. Clemens from Detroit through Grosse Pointe.
The only other electric railway now operating out
of Detroit is the Detroit. Ypsilanti. Ann Arbor and

Jackson Railway do), which runs west from Detroit through the towns named and also Dearborn,
Wayne. Chelsea and Grass Lake, with a branch from
Ypsilanti to Saline.
The Detroit and Toledo Shore Line Railroad
Company (6) had constructed a line connecting the
city systems of those cities, but on account of the
Everett-Moore financial difficulties, the road was
sold to a steam railroad company. The overhead
and electrical equipment will be used by the Toledo
and Monroe Railway Company, now operating from

Toledo to Monroe (5), to extend its line to Trenwhere it will connect with the Detroit United

ton,

Railway.

The Detroit. Utica and Romeo Railway Comnany
proposes to build from Detroit through Utica. Disco.
Washington to Romeo, 33 miles, with a six-mile
branch east to Macomb and Davis.
.\ road that was proposed some time ago was a
line C21) from Detroit, northwest to Farmington,
Howell. Fowlerville and Williamstown, and about
II other towns to Lansing, making a road 8s miles
Through the financial difficulties of the Delone.
troit Construction Company, of which John Winter
of Detroit was president, this road is still on paper.
,\n important through line, if it is finally built.
will be that of the Detroit and Chicago Traction
Company, which was organized to con.struct a line
between Detroit and Chicago. This company has
franchises and rights-of-way over portions of the
distance and has acquired the Jackson and Suburban Traction Company and the Detroit, Plymouth
and Northville Railway (i^) and is said to lie
interested in the Michigan Traction Company (S).
The Detroit. Plymouth and Northville is to be extended east from Nankin to Detroit and north to
Walled Lake. W. A. Boland of New York city is
heavily interested in this scheme.
The Michigan Traction Company just mentioned
now operates 43 miles of track, connecting Kalamazoo and Battle Creek with a branch from
-Augusta to Gull Lake. East of Battle Creek, the
Michigan
and Interurban Railway Company is
building a line to Jackson, through Marshall and
.Mbion, and about half of the road is now completed.
Connection will be made at Jackson with
the Detroit, Ypsilanti,

Ann Arbor and Jackson

rail-

I.

12,

l'i-in\(]
liapid Transit.
Uijjijln
rhicaco. [Soiitli Shore Eloetric Railway.
Cincinnati, Lawrenceburg and Aurora Electric

Indianapolis and Western Railway.
Lafayette Electric Railway.
Itail-

Ijogansport,

wa.v.

10.
.s.

Kvansviile and Princeton Eiecti'ic Railway.
Fort Wayne and Soutliwestern Traction.
Indiana Electric Kailway.
Indianapolis and Eastern Electric Kailway.
Indianapolis, Greenwood and Franiilin Rapid Transit.
Indianapolis,
Lebanon. I'^rankfort and Lal^ayette
Railway,
Indianapolis and Martinsville Rapid Transit.
Indianapolis and Nortliern Railway.
Indianapolis. Sholbyville and Southeastern Traction.

Rochester and Northern Electric Rail-

way.

21.
4.
III.

Muncie and Harti'ord City Electric Railway.
Muncie and Portland Eiectpic Railway.
Richmond Interurban Railway.
Richmond and Northwestern Traction.
Terre Haute Electric Railway.
Union City and Portland Railway.
Union Traction.

Wabash River
Whiting,

Transit.

Hammond and

INTERURBAN ELECTRIC RAILWAYS IN INDIANA.

Chicago Railway.
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of (he road between Grand Rapids and Lansing will
be built by the Grand Rapids, Belding and Ionia
Railway Company (30), the line rimning east from

Grand Rapids through Ada, Lowell and Saranac to
Ionia.
A branch of this line will run from Lowell
to Belding and Greenville.
Chief interest in the interurban roads of Michigan
from an electrical standpoint centers in the Lansing.
St. Johns and St. Louis Railway (20), now being
operated by steam between Lansing and St. Johns.
It is on this railway that B. J. Arnold's single-phase
system of electric traction will be installed, and it is
the railway, with its electric equipment,
nearly ready for operation.
In the southwestern part of Michigan the only
interurban line now operating is the short one between St. Joseph and Benton Harbor (15). The
Michigan West Shore Traction Company (33) plans
stated that
is

connect St. Joseph and South Haven, and another
connect St. Joseph with Kalamazoo through
Hartford and Lawrence. The Kalamazoo Traction
Company proposes to build from Kalamazoo to Paw
Paw, Decatur, Cassopolis and Dowagiac. Along the
lake shore the Indiana Railway Company (16) will
build a line from South Bend. Ind., to St. Joseph,
Mich.
At Manistee, in the northern part of the Lower
Peninsula, the Manistee, Filer City and East Lake
Railway Company (37) operate 14 miles of road
connecting those towns. A road is also proposed
which will connect Grand Rapids with Newaygo
and Big Rapids, and also one from Traverse City
to Old Mission (not shown on the map).
to

line will

Indiana.
The development

railroads
Indiana is noteworthy. There are a
score of roads in actual and profitable operation, half
as many more under construction and a number of

Fig.

:.

—

these are some of the features of the
Union Traction Company's operation. The company
is now operating 136 miles of track, on which it pays
the state a privilege tax on a valuation of $13,000 a
mile and $2,000 a mile on its rolling stock. The im-

low fares

provements and right-of-way are assessed

—

at

$93.-

addition to local taxation by towns
This line runs through
20
or
and counties.
more towns and cities, including four county seats,
with an aggregated population of nearly 400.000.
This is, of course, exclusive of the rural residents
along the line. The company is building extensions
or branch lines from Alexandria to Tipton and from
Muncie to Portland. It has also acquired by lease
the Indianapolis and Northern Electric railroad and
of rapid railis giving the country an exhibition
road building.
When these extensions are completed the company will have nearly doubled the
mileage of its present system, adding 17 towns
and cities, including six county seats, with an
service.
aggregate population of 300,000, to its

000

all

this

in

The Union Traction Syndicate has organized another
company with a capital of $1,000,000 for the purof constructing a line from Ft. Wayne to
Lafayette, by way of Logansport. Surveys are being

pose

lines including at least four interstate
It is no extravagant assumption to say
be built within a few years. Four years ago
there was but one interurban electric line in operaline.

all will

tion within the state. The accompanying map shows
that nearly 350 miles of line are actually in operation and half as many more under rapid construction.
The state is peculiarly adapted to electric railroads,
being for the most part level and dotted with numer-

The remarkable
ous thriving towns and cities.
progress made by agriculture in the last few ye.'irs
any
development
that
prepared the farmer's mind for
may be suggested to further advance his interests.
Capitalists were encouraged to come forward with
projects to connect the farms of Indiana with tiie
The
city markets by means of electric railroads.
plan received the hearty support of the rural communities, and all the reports frfiin the working lines
appear to justify the conclusion that the problem of
cheap and rapid transportation for the products of
the farm and garden has at last been solved.
Manifestly the service would have to be cheaper
and more convenient than that afforded by the steam
roads, and, as a matter of fact, it costs less than a
third as much to ride on the Indiana electric cars
than the regular fare for the same distance on the
steam railroads. Packages may be sent cheaply and
all sorts of light freight for 20 per cent, less than

charged by steam lines.
The Indiana gas belt is literally threaded with
electric railroads, and the manufacturers, as well
as the farmers, consider themselves beneficiaries.
The Wabash Valley corn belt and the Southwest
Indiana coal fields are being tapped, and, notwithstanding the immense commercial and social advantages already attained through the existence of
the interurban roads, evidences of greater facilities
and increased accommodations, with lower rates and
more extensive service, are everywhere apparent.
The pioneer, as well as the largest system, is that
of the Union Traction Company fif Indiana.
This
system sustains the reputation of being the most
extensive electric railway network in the country.
Its large and up-to-date power house situated at
Anderson, its storage battery and sub-station plants

4,

1902

where connection may be made with two
running to Cincinnati and other Ohio cities.
The road has been in operation over two years. The
road was reorganized in January,
Frank
Maus
Favre becoining president. Spring Lake, a popular
resort, is on this line, and the traffic is exceedingly
good during the summer months. The road is asthe state,
lines

sessed at $11,000 a mile.

The Indianapolis and Martinsville Rapid Transit
Company's road connects Indianapolis with Martinsville, a famous health resort.
The system is being
operated as far as Brooklyn and only six miles of the
'

33 miles in the system remain to be completed. The
power house is built in the side of a hill at Moores-

and is complete in all its appointments. The
road was built by C. F. Smith and promises to be

ville

highly successful.
The Indianapolis, Shelbyville and Southeastern
electric railroad connects Indianapolis and Shelbyville and intermediate towns and is 29 miles long.
The road was built by Townsend, Reed & Co. in 10
months' time and is giving excellent service. The
power house, barns and offices are at Shelbyville.
The cars are constructed for high speed and in
proof thereof have been driven a mile a minute in
five-mile tests.
The cars are heated by a hot-water
The road will be extended to Greensburg
system.
and thence to Batesville, grading to be done this fall.
Ed. K. Adains is president and C. O. Osgood, general

manager.

made and right-of-way Durehased and condemned
much of it over the old Wabash and Erie canal bed.

The Terre Haute electric railway extends from
Terre Haute to Knightsville, by way of Brazil. There

When this line is completed and connected with the
the Union
Indianapolis Northern at Logansport,
Traction syndicate will have, by far, the most exworld.
in
the
tensive interurban system

are 36 miles in operation, and the line is being extended to Harmony. The road taps the coal-mining
districts, and is a great convenience to those engaged
in that industry.
This line is to form an important
link in the projected interstate line from Indianapolis
Plainfield,
to Springfield, III, by way of
Terre

Electric Railway Coinpany owns auJ
profitable line of 44 miles connecting

The Indiana
operates

a

Oerlikon Motor-generator.

projected

trunk

along the line, the former enabling the company to
continue to operate its cars in case of an accident
to the power-house machinery, its commodious and
even elegant passenger coaches, its ample freight
cars and freight service, its high rate of speed and

of interurban electric

in the state of

October

Fig.

ALTERNATING-CURRENT RAILWAY SYSTEMS.
Goshen. Elkhart and South Bend, as well as numerous intermediate towns with a combined population of 100.000 or more.
This company is building
an extension to Niles, Mich., to connect with a line
projected from Niles to St. Joseph. It is also likely
to form an important link of a great trunk system
reaching across the northern part of the state. The
property is assessed at $12,500 a mile.
The Ft. Wayne and Southwestern Traction Company owns and operates 47 miles of road, connecting Fort Wayne, Huntington and Wabash.
The
power plant is situated at Huntington. A portion
of this line is constructed on the old canal tow-path,
and pierces the Wabash Valley corn belt.
The
company is preparing to do a good freight business.
Three county seats and a score of prosperous towns
to.gether with a populous rural community welcome
the faciliti^es afforded by this line.
The road is
financed principally by Illinois capitalists.
W. B.
McKinley of Cliampaign is president. The property
is assessed at $7,000 a mile.
The company proposes
to build an extention from Wabash to Marion by way
of Warren and Van
Buren.
This will provide
through connectinp' trolley lines from Ft. Wayne
to

Indianapolis.
Indianapolis.

The
tric

railroad,

three cities

Greenwood and Franklin Elec-

running

named

in

south
its

title

;uid

connecting

and a number of

the
in-

termediate towns, has been in operation three years.
Three hundred thousand people are in easy access of
this line.
The companv has done a good freight
business for two years and has recently improved
its freight facilities.
W. G. Irwin is president. The
company is assessed $9,000 a mile on its 21 miles in
operation.
A 20-mile extension is being built to
Columbus, where the line will connect with and
form a part of a trunk line projected from Indianapolis to Louisville l)y way of Seymour and
West Baden.
The Indianapolis and Eastern Electnie railway
extends due east from Indianapolis to Greenfield
and thence to Knighlstown. a distance of 31 miles.
An extension is bein.g built to Dul.)]in. where it will
connect with the Richmond Interurban line, thereby
affording through service to the eastern boundary of

2.

JuDgfrau Polyphase Locomolive.

Haute, Paris and Decatur. The road is assessed at
$g.ooo a mile.
The Lawrenceburg, Cincinnati and Aurora Electric Railway Company owns and operates 10 miles
of_road in the southeastern part of the state, connecting Aurora and Lawrenceburg with Cincinnati.
The Indiana portion of this line is assessed at $7,000
a mile.
It is not unlikely that this line will be extended to Madison and thence to Louisville.
The Whiting, Hammond and East Chicago Railway Company owns and operates 17 miles of electric
road in the northwest comer of the- state. Its territory is adjacent to Chicago, and it is doing a good
business.
The assessed value is $10,000 a mile.

The Richmond Interurban Railway Company is
operating 24 miles of road between Richmond and
Cambridge City. The line is being extended to Dublin to make connection with the Indianapolis and
Eastern line. The line is assessed at $8,000 a mile.
The Indianapolis and Western Electric railroad
extends from Indianapolis to Plainfield. a distance of
23 miles. It will be extended to Danville the first of
next year. The line will be put in operation in a
few days. Albert Lieber is president and principal
stockholder.
The Indianapolis. Lebanon, Frankfort, Lafayette
and Cravvfordsville Electric line is being constructed
by Townsend, Reed & Co., and when completed will
be the second lar.gest system in the state. This system will connect Indianapolis with the county seats
named in its title all populous and enterprising
cities.
The line is also dotted with numerous intermediate villages and a frugal rural population. It
is being built for high speed.
The power house is
at Lebanon.
That portion of the line between Indianapolis and Lebanon will be completed in £0 days.

—

is now
well along.
The Evansville and Princeton Traction Coinpany
putting the finishing touches on a line connecting

Tracklaying
is

Evansville and Princeton, a distance of 31 niiies.
The road will afford service to a populous ami rich
territory.
This line parallels the Evansville and
Terre Haute railroad and the latter's managers
threaten to equip that portion of its line with elec-'

October
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and operate cars in opposition to the traccompany.
The Wabash River Traction Company owns and
operates a line between Wabash and Peru a distance
The company is extending its line to
of 20 miles.
from
Lo.eansport. thus affording electric service
Logansport to Ft. Wayne, and as lines are projected
from Ft. Wayne to Toledo, and from Logansport to
Lafayette, Covington and Danville, III, it is no
stretch of imagination to say that in a few years
electric cars will rnn from Toledo, Ohio, to Covington, along the line that was plied by canal boats from
The Chicago and South Shore Elec1S44 to iSfiS.
tric Railway Company is constructing a line from
Laporte to Michigan City.
The Logansport, Rochester and Northern Railroad
Company is constructing a line from Logansport to
Warsaw, by way of Rochester, The Winona people
are constructing a line from Warsaw to \\'inona
Park, which will be operated by the LogansportRochester Company.
A mmiher of additional lines have been projected
and companies incorporated to build them. Among
the more important of these is a trunk line from Intricity

tion

—

Fig. 3,

Vandepoele's Plan

for
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right to regulate the carriage of freight and express matter in reaching
terminals.
the freight
Plans for all these improvements have been drawn
and approved and the promoters say
that
the

terminal system, when completed, will be most comand adequate.

plete

Alternating-current
Bv
II.

Fit.\NK

Systems.

Railway
C.

Peri^ins.

Polyphase Working.

Polyphase alternating currents are found to-day
in most practical use in railway work in connection
with
the
direct-current,
500-volt
being
system,
as

utilized

a

means of transmitting

power

the

to

long distances, with rotary converters or motorgenerators for transforming from two-phase or threephase alternating into direct current at various substations along the lines.
In 1893 Charles Zipernowsky of Budapest, Hungary, patented in the United States a system of
supplying currents to electric railways, it being in-

Combined Direct and Alternating Current.

same

year, uses the static transformer on the car
for raising the potential for use in the alternatingcurrent car motors, a low potential being provided

the working circuit by step-down static transformers on the transmission line, to avoid the danger of shocks to animals and persons in the vicinity.
Fig. 4 shows a system for railways, patented in
America in 1893, by A. Du Bois-Reymond of Charlottenburg, Prussia, Germany,
In connection with
the use of step-down transformers along the line
for reducing the potential of the polyphase currents
to the car motors, the inventor provides automatic
arrangements, causing the currents to flow only on
such portions of the working conductors as are at
the time in connection with the vehicle, the object
being to avoid the leakage of current and danger

to

from accidental contact, which is present in electric
where the working conductors are con-

railways

stantly charged

with energizing current.

Systems for alternating-current railways have also
been patented by George Westinghouse, Jr. (Fig. 5),
and C. F. Scott, reducing the leakage under normal

5.

George Westinghouse's Arrangement.

ALTERNATING-CURRENT RAILWAY SYSTEMS.
dianapolis to Cincinnati by way of Rushville, Liberty
and Hamilton, Ohio. The interests that control the
local street-car companies at Indianapolis and Cincinnati are said to be behind the scheme.
Indianapolis thinks that it is destined to

become

the electric-railway center of the Middle West, The
interurban terminal problem in that city has been
solved in a manner equally satisfactory to the citizens
and the numerous companies seeking entrance.
franchise has been granted to the Indianapolis Traction and Terminal Company, for the erection of passenger and freight terminal stations, calling for an

A

tended to supply in an economical manner a very
extended area with suitable currents of electricity.
He says in' reference to this system: "To conduct
electrical energy to great distances advantageously, it
is necessary, as is well known, to use high tensions,
and this requirement is for practical reasons only
to be

met by the use of the alternating

the production of continuous currents

current.

it

is

In

difficult

or even impossible to produce such high tensions, as,
for instance, 10,000 volts and over, as are required,
wdiile, on the other hand, such tensions, as is well

circumstances, with autoinatic devices for supplying
full current to the working conductors when the
train is passing along a given section of the line.
Another automatic alternating-current railway system to provide means for closing the primary circuits of the transformers as the trains pass, has
been patented by Carl Coerper of Cologne, Germany.
S. Z. De Ferranti, the well-known Anglo-Italian inventor, has taken out patents in the United States
of the same character for obviating the loss due to
the primary circuits of the transformers being nor-

practically applicable with alternating
Alternating currents of high tension and
conducted to great -distances are conveniently transformed afterward at the places of consumption into
currents of any desired tension."
According .to Mr. Zioernowsky's invention, such
alternating currents are converted into direct currents of any required tension for the working of

known, are
currents.

motors upon the electric railways. The working
consumption circuits are supplied with direct currents by means of alternating-current motors and
direct-current dynamos.
A patent of George Westinghouse, Jr., of 1889, provided for a system of electrical distribution, using
transformers,

static

and also a storage

rotary

converters

or

rectifiers

battery, the battery being charged

with electrical connections from the
storage battery to an electric locomotive.
In Fig. I is shown a modern three-phase alternating-direct-current motor-generator constructed by the
Oerlikon Company of Switzerland. Fig. 2 represents

by the

the Jungfrau polyphase locomotive built by the

company.
A system of

same

electrical distribution of currents for

by the late C. J. VandeFig. 3.
One arrangement is to

electric railways, invented
FIG.

4.

A'lW'AV—
ALTERNATING CURRENT RAILWAY SYSTEMS.

poele,

DU

BOIS REYJIOND POLYPHASE CONNECTIONS.

expenditure of $1,200,000.
Provision is made for
the payment to the city by the terminal company of
4 cents on each car entering the city for the first
II
years, 6 cents for
the next 10 years, and 10
cents for the concluding 10 years of the franchise.
The interurban companies receiving franchises will
also pay the city i cent for each car entering the
city for 31 years. Under these provisions the revenue
to the city during the franchises is estimated at
nearly $400,000. Two downtown double-track loops
will be constructed for the accommodation of the
interurban cars. The city has fixed the freight rate
to be charged by the companies and reserves the

is

shown

in

use high-tension direct currents for transmission,
converting at sub-stations along the line to alternating currents for use on the working conductors.
Another arrangement is the use of direct currents

from the source of supply with a motor-generator
upon the train producing a number of independent
successive current impulses to multiple current

mo-

tors.

The
C. J.

ALTERNATING-CURRENT RAILWAY SYSTEMS.
RANTIS PLAN FOR TRANSFORMERS.

FIG, 6,

rectifier

alternating-current electric-railway system of
Vandcpoele, patented in i8go, uses static trans-

formers upon the car for reducing the potential and
supplyine the various alternating-current motors on
the train. The system of R. V. R. Sill, patented the

— FER-

mally closed along the entire length of the railway
line.

A

drawing showing

given

in

Fig.

Ferranti's

invention

is

6.

Germany's Electrical Trade with Russia.
In a report of exports to Russia, just given to the
public by the German government, it is stated that
the value of electrical machinery e.xported to Russia
for the year igoi was $1,384,500.
In 1900 the value
of corresponding exports amounted to $1,060,000,
thus showing that the Russian market for electrical

machinery

is

improving.

J.

F.

Monaghan,

United

States -consul at Chemnitz, Germany, says that Russia offers a rich field for electrical machinery of all
kinds.

The Hudson Valley Railway Company has been
to resume its full schedule of
some of them are still protected by

able

cars,

although

military escort.
striking employes have resolved to continue
the strike for an indefinite period, while the managers of the company are equally determined not
to yield tq the demands of the strikers,

The
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adapted

to

and

girls to the cities,

utilize the single-phase motor, and stated that he
had constructed 20 miles of road for his new system, together with the necessary trucks and motor

and

girls

which sociologists so greatly
which sociologists so greatly

Electrical Engineers.)

well

indeed they are receiving, the careful attention of the

—

Messenger Girls and Boys in Chicago
Depth of Submarine Cables
Electrical Trade with Cuba
Central Service Plant for Dwelling Houses

engineer.

electrical

Berlin

will

which
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it

Ger-

This seems to be a good idea, but

Marconi company

said that the

is

posal

refusal

permit other

to

opposed to
the pro-

an indirect attack upon

in the nature of

is

is

believe that

to

Germany having taken exceotion

to

systems to

wireless

it.

the company's
utilize

Marconi stations. However, it is unofficially
announced that Germany's suggestion has met with
the general support of the powers, and the congress
undoubtedly be held, as it certainly should be.
The- conference, if conducted with the sole desire
will

num-

of securing the greatest good to the greatest

should be fruitful of important results. It should
have the hearty support of every civilized nation.

Some important measurements

Rood in a late
journals.
The main

are reported by Mr. 0. N.
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limeter thick and one square centimeter in area

was

for guttapercha, 55

megohms

and 133 megohms for mica.

Turning

megohms

one square

face conduction, the resistance of

developed in the

cities to the neglect of

meter between terminals
found to be 1.6 megohms

one centimeter long was
in plate glass, 22

megohms

for cobalt glass, 432

megohms

for guttapercha, 521

megohms

241
241

onite,

241

that glass has a high surface resistance in compari-

for quartz,

and only

about 2,000

megohms
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for mica.

It

for eb-

was found

241

densers

internal

its
it

is,

advisable

in

con-

glass

the

increase

to

by increasing the surface rather than by

capacity
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reducing the thickness.
should

and

resistance,

therefore,
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be

More

especially, cobalt glass

Mr. Rood has the distinction of

used.

242

preparing a standard resistance said to possess the

242

value of 14,000,000 megohms, which

is

extraordinary.
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242

Interurban electric railways now play such an
important part in the modern life of suburban and
rural communities that no anology is needed for
the amount of space devoted to their consideration
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Power Transmission
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Societies and Schools
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Publications
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Michigan
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typical
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CONVENTIONS AND EXPOSITIONS.
Associatioa of Municipal Blectricians, Rich-

and gth.
American Street Railway Ags jcialion, Light Guard Armory,
Detroit Mich.. October 8th, gth and loih.
Ind'ana Mutual Telephone Association, Indianapolis, Ind.,
October 14th.

each

of

the

Western

Ohio,

Electrician.

Indiana are the states selected as
of this development, and a comprehensive
with a map revised to date, is devoted to

article,

Business

issue

this

243, 244

Illustrated Electrical Patent Record

the country.

Both were of great benefit in either opening up new
avenues of transportation and communication or affording relief from pre-existing monopoly. And,
finally, both the interurban railway and the home-

owned telephone

conspicuous

are particularly

lines

and Indiana. One
might almost see in the coincident advance and reciprocal relations of these two agencies the working
of a Divine Providence in relieving the tendency to
congestion in great cities, so evident in this and
the states of Ohio, Michigan

in

other

countries.

Distinguishing characteristics of the conventions
the American Street Railway Association are
very large attendance and comprehensive exhibits
of the latest machinery and apparatus manufactured
of

for the use of

ough-going

The

street-railway companies.

preparation

has

that

resulted

thor-

in

conspicuous successes of previous conventions

the

— each

one of which has seemed to surpass its predecessors
been repeated for the Detroit meeting to be
held next week, and there is no reason to doubt

—has

and
number

that the gathering of 1902 will be a profitable

enjoyable

one.

It

that

certain

is

large

a

street-railway and supply men will be present
and that every available foot of space, not only in
the convention hall but in roofed-over portions of
of

the adjacent

be

will

streets,

The programme
some excellent

exhibits.

contains

on

committee

There

valuable.

with up-to-date

filled

not

is

overloaded,

subjects

Western

but

discussion.

for

the report of

should

standards

be

especially

every indication, therefore, of a

is

The

convention.

successful

during

Electrician

headquarters

the

of

meeting

the

will

be

Space No. 27, Convention Hall, near the main entrance, and representatives of this journal will be
present to extend a cordial welcome to all visitors.
Following the usual custom, the Street Railway
Accountants' Association will hold
ing

with

conjointly

the

its

annual meet-

American Street Raihvay

Association.

,state.

and

-

The

result

is

showing the

instructive,

great extent of the electric-railway network already
existing and the still more ambitious plans for the
future.
in

its

man

It

is

infancy,

can

evident that

while

electric-railway

predict

the

electricity

building

magnitude

of

is,

the

not

is

and no
maturity

cially

the broadening of country

and

socially,

life,

both commer-

brought by the "trolley,"

it

is

are

of Detroit's

features

several

electric-

railway system which will be of interest to the delegates

and
of

tion

visitors

the

who

attend next week's conven-

American Street Railway Association.

One

thing to be noted

the

city

there

are

is

188

the size of the system.
miles

of

track,

In

affording

and cheap transportation to every business,
and manufacturing section. Radiating from the city are electric interurban railways,
seven in number, that give frequent and efficient
service to all important cities and towns within a
radius of 75 miles. These interurban lines cover
rapid

residence, park

387 miles of track, making, with the city system, a
The
total of 575 miles in and tributary to Detroit.

combined system, excepting one interurban line of
86 miles, is operated or controlled by the Detroit
United Railway. This company, utilizing the advantages of centralization, has effected economies and
made improvements and extensions until now its
system is one of the best in the country. No expensive or exceptional engineering constructions are
to be found on the company's lines, except some
trestles
will

be

and bridges, but the practical railway man
interested in the extensive employment of

storage
cars

batteries,

used,

the

the

style

long-rear-platform

of

splendid service

siven,

and on the

interurban lines the use of alternating-direct-current
systems, the handling of freight, express and mail
matter,

and the successful competition with steam
These and other features pertaining to

railroads.

the

thereof.

Of

There

sur-

centi-

megohms

242, 243

Space Telegraphy
Trade News

—

for ebto

242

,

—

found to be goo.ooo ohms in the case of quartz,

2^0
241

issue of

one of the scientific
difficulty
experienced lay in obtaining a suitable contact between the electrodes and the insulators. Guttapercha
was cemented to tinfoil electrodes by a guttapercha
solution, and in other cases a soft amalgam of tin
was used. The internal resistance of a plate one mil-

18.5

240

of the internal re-

and surface resistance of certain insulators

sistance

onite

242

Personal

Va., October 7th, 8th

telegraphy,

thereby sensiblv reducing the risks

the shore,

Electric Lighting
Electric Railways

mond

space

many proposed the conference, and it is believed
that the German emperor has some idea that arrangements may be made whereby ships of all nationalities may communicate with, each other and

son with

iQternatioaal

on

conference

expected to be held in a few weeks.

is

There semes to be, indeed, a curious correlation between the latter-day development of the
electric railway and the telephone.
Both the interurban lines and the great rural telephone movement received their initial impetus about the same
time.
In both cases the systems had before been

The paper on "Steam Turbines" and

DEPARTMENTS.
Correspondence
New York Notes
Canadian Intelligence
From the Buckeye State
Information from Indiana
Northwestern Notations
Southern Developments
Old Mexico

probably be the place of meeting of

international

the

in the cities,

dread

its

deplore.

the

235

Westinghouse Industries at TrafEord City, Pa
Consolidation of Lighting Interests in Northern California..
Municipal Ownership in Newton
Book Table. "Electrical Catechism"
Natural Gas

now

should

consequently,

road,

on toward completion. In addition, it is
announced that the Westinghouse company is to
build a single-phase railway between Washington
and Baltimore, about 40 miles long, with a 15-mile
branch to Annapolis. This road has been described
in a paper presented to the Institute on September
26th by Mr. B. G. Lamme and published in this
issue.
These are most important developments in
the evolution of the electric railway, and deserve, as
be

238, 239, 240

New

This

particularly

235

236, 237

Big Independent Company Formed
General Telephone News
The Railroad Telephone
No Collect Messages in Buffalo
Manufacturers and Dealers
Washington, Baltimore and Annapolis Single-phase Railway,
By B. G. Lamme. Illustrated. (American Institute of

system,

the villages of

234

235

relieving

is

on the farm and

235

Electric- rail way

the

wife, the telephone, the electric railway

ber by the important invention of space telegraphy,

C. Perkins.

speak at length. With that
farmer and the farmer's

to

to

life

J.

the

Illus-

boon

other great

his

B'.

the conference, professing

Illustrated.

not necessary here

1902

4,

Arnold announced

of navigation.

Page.

Amer-

rington last June Mr.

.with

CONTENTS OF THIS NUMBER.

com-

to be

the convention of the

ican Institute of Electrical Engineers in Great Bar-

equipments.

Times Building, New York.

Office, 193

At

electro-pneumatic

CHICAGO.

-

Single-phase railway operation seems
ing to the front.

October

at

Detroit

electric-railway

system

some length on other pages of

Western

Electrician.

are

set

forth

this issue of the

October
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Next Week's Street-railway Convention.
The twenty-tirst annual meeting of tlie American
Street Railway Association will be held in the Light

Guard Armory

(Brush and Larned Streets), Deon October Sth, 9th and loth. This

Alich.,

troit.

association has a reputation

conspicuous

be another

The attendance

at

Detroit promises to

demonstration of the

rule.

surely be very large, hotel ac-

will

commodations being difficult to procure unless reserved.
Both the meetings of the association and
the exhibition will be held in the armory, every foot

of which that

is

available for exhibits having been

long ago engaged. Diagrams of exhibit spaces and
a full list of exhibitors were given in the Western
Electrician of August 23d.
The armory will be open for the reception of ex-

Monday, October

hibits

—

Friday Evening. The bancjuet wall be held at the
Hotel Cadillac at eight o'clock. Installation of oflicers-olect at the banquet.
Badges of the association

passage on

for holding great con-

and the gathering

ventions,

Heavy

6th,

exhibits

235

are

as

be

honored

for

lines.

American

Officers of the

tion

will

and interurban

city

all

follows

:

Street Railway AssociaPresident, Herbert H. Vree-

New York first
Wason, Cleveland, Ohio

Charles W.
second vice-president. Elwin C. Foster, Boston, Mass. third vice-president,
H. M. Sloan, Chicago, IH. secretary and treasurer.
T. C. Penington, Chicago, 111.
executive committee,
president, vice-presidents and Walton H. Holmes
of Kansas Cit}', John A. Rigg of Reading, Pa., Dan-

land,

vice-president,

;

;

;

;

;

B.

iel

Dyer of

.\ugusta, Ga., T.

J.

Hon.

Maybury,

"The
by

Steam

Edward H.
"Benefit

Turbine

—

Sniffin,

Associations,"

Its

New

D.

Meenely,

Commercial

x\spect,"

C.

York.

by Oren

Root.

Jr.,

New

York.

Employes by the Merit System," by
W. A. Satterlee, Kansas City.
"Electric
Express and Package Delivery," by
George W. Parker, Detroit.
"Signals for Urban and Interurban Railways," by
"Discipline of

W.

Palmer,

Boston.
"The Adjustment of Damage Claims," by Mason
B. Starring, Chicago.
Appointment of committees on nomination of officers and selection of next place of meeting.
G.

Jr.,

Thursd.w.

—Exhibitors'

Day.

entire day is given to the examination of the
exhibits.
No convention sessions are held.

The

Friday.

Continued discussion of

pajSers

presented to the

in detroit (light guard
armory).

convention headquarters
ester,

N. Y., and George

W. Dickinson

of Seattle,

Wash.
The association

of this

future

address

instructive

issue

of

Western

the

may

work

its

An

ab-

be given in
G.

B.

Electrician.

of

This paper is
given elsewhere in this issue.
As chairman of the library committee, W. D.
Weaver reported to the Council of the Institute that
a large gift of books had been received from Mr.
C. O. Mailloux.
These books consist of the transactions of scientific bodies in France, Austria and
other European countries, as well as bound volumes

and German

of French

and many

scientific journals,

of them are rare and costly.

This

gift

in

is

addi-

Comptcs Rendus from
183s to 1897 (130 volumes), donated by Mr. Mailloux to the Institute about a year and a half ago.
To supplement his generosity further, Mr. Mailloux
has announced his intention to subscribe for the
Institute library, for the foreign publications embraced in his latest donation of bound volumes tliat
are still current, and to bind the volumes, from
tion to a complete set of the

is a very prosperous one and emthe leading street-railway coinpanies of the
Lhiited States.
Mr. Vreeland, the president, is perhaps the most prominent street-railway man in the

braces

all

The other officers are all men of more.
Penington, the secthan local reputation. Mr.
retary and treasurer, has labored with conspicuous
success to make the association the newer it now is.
He has performed the .duties of his joint office since
189s, and both by the thoroughness of his work
and his likable personality he has endeared himself
to the members of the association and to all others
country.

who have business w^ith it.
The street-railway men of

time to time, in style uniform with those already
donated. It is needless to say that Mr. Mailloux's
gifts were accepted with a lively sense of the unselfish liberality of the donor.

Electric-railway Roadmasters.
Detroit have taken hold

of the preparations for the convention with a right
good will. The general committee is led by Jere

Hutchins, president of the Detroit United Rail-

C.

association.

New

in

and Annapolis single-phase railway.

Papers
by

held

Scott of Pitts-

Pittsburg presented an important paper
describing the plans for the Washington, Baltimore

Calling of the roll.
Invitation extended to join the association.
Address of the president.
Report of the executive committee.
Report of the secretary and treasurer.

Transfers,"

summer intermission was
The new president, Charles F.

Lamme

mayor.

"Registration of
Brooklyn, N. Y.

meet-

first

Institute of Electrical Engineers

the

stract

a

\\'illiam C.

American

enumerated eight specific ways in which
may be advanced during the coming year.

H. H.

called to order by

Meeting of the Season.

Friday evening, -September 26th, the

burg, presided, and delivered an address on "Proposed Developments of the Institute." Mr. Scott
reviewed the accomplishments of the Institute and

Wednesd.vy, October 8th.
\"reeland, president.
.\ddress of welcome by

On

York.

This arrangement was necessary, as the meetis under the main exhibit floor, and foundations for heavy machinery could not be placed.
The programme of the convention, as arranged
by Secretary Penington, is as follows;

— Meetin,g

will

First Institute

since

will

ing hall

m.

be

will

latter

ing of the

over.

a.

The

NichoU of Roch-

be located in the street, which will be partly roofed

Eleven

run from New York and Chicago.
proceed over the Wabash road and
will leave the Polk Street station in Chicago at i
p. m., on Tuesday, October 7th, arriving in Detroit
at 7 p. m.
A special parlor car will be reserved
for the ladies.
From St. Louis and the Southwest
a special Pullman sleeping car will be attached to
the 8 130 p. m. train leaving St. Louis Tuesday,
October 7th, via the Wabash railroad, arriving in
Detroit the following morning at 9:30 a. m.
N. C.
Keeran, Wabash city ticket agent in Chicago, will
be in charge of the Chicago "special."
trains

A

new arrangement

the

for

management

of

its

system has been originated by the Toronto
Railway Company. Two roadmasters have been appointed on each important line, and they will relieve
each other, so that one will always be on duty.
There are 39 roadmasters in all, and they will act as
motormen and conductors, six being required to reThe instruclieve the others one day in the week.
tions notify them that they will have authority over

trolley

the following matters
for positions of mo1. Training of all applicants
tormen and conductors.
2. The traffic of the lines to which they are assigned, including running time and interruptions to
traffic which may occur.
conduct and personal appearance of the
3. The
men engaged in the operation of the cars.
available and necessary, charge of the
4. When

may become disabled.
new departui-e, one

cars which

In regard to this

"We

has said
preserving
:

of the officials

have tried to get men, who, while
firmly,

discipline

would discharge

their

instructing the honestly ignorant and
reporting for dismissal only careless, reckless, or disduties

fairly,

honest employes."
H. H. Vreeland, President.

John H. Fry, Chairman Exhibits
Committee.

T. C. Penington. Secretary and

Treasurer.

Sheep Shearing by

AMERICAS STREET RAILWAY ASSOCIATION.
Report of committee on standard rules
government of employes.

for

the

Report of committee on standards.
Election of officers for ensuing year.

EXTERTAI N SIENTS.

—An

informal reception will be tendered to the ladies in attendance from 10 a. m. to
Cadillac.
m.
at
the
Hotel
4 p.
Wednesday Evening. A general reception will be
held at the Hotel Cadillac at 8 p. m.
Thursday Evening. There will be a theater party
at the Detroit Opera House at eight o'clock: attrac-

Wednesday.

—

tion.

"When Johnny Comes Marching Home."

Friday.

A

trolley ride will be given to the ladies

on Friday morning, leaving the Hotel Cadillac at
10 o'clock for Mount Clemens, via the Rapid Railway and Gratiot .A.venue, returning via the Shore
Line to the Country Club, Grosse Pointe. where
luncheon will be served at one o'clock, returning to
the city at 4 p. m.

way and
is

Mr. Hutchins
sub-committees;
publicity, Albert E. Peters

the Rapid Railway System.

assisted

by

these

chairmen

of

Exhibits, .John H. Fry
reception, George
entertainment, Irwin Fullerton
H. Russel ladies, Albert H. Stanley; press, Walter
Ross. Mr. Fry's duties as chairman of the exhibit
committee have been especially onerous, and he is
entitled to a special word of praise for the courtesy
;

;

;

and urbanity he shows

One

in

filling a

trying position.

thing that visitors to Detroit should not for-

get is the variation between local and .standard time.
Detroit time is 28 minutes faster than standard CenThus, to be at the theater at eight o'clock
tral time.
the Chicago man must remember to reach his destination

The

when

hotel

his

watch marks 7

132.

headquarters of the association will be

An

Electricity.

used in the shearing
of sheep, has come into the market and promises to
make great progress if one can judge from the newselectrical invention to be

paper reports of

A

recent

Ariz.,

trial

its

operation during the last year.

of the apparatus

and was very

successful.

was

at

Flagstaff,

It is stated that

one

of the installations on a southwestern ranch, requir-

ing 16

men

sheep in

to operate

three

it,

was able

to

The ranchmen

weeks.

shear 75,000
say

that

a

48 men would have required twice that
time to accomplish the same work. The mechanism
resembles a barber's hair clippers or the common
horse clippers. The clippers are carried over the
sheep by hand, but are operated by electric power.
force

It is

of

said that, so rapid

is

the working of the clippers,

workman can shear a sheep in three minutes. To
do the same work by hand, the best workman woulcl

at the Cadillac.

a

The passenger associations have granted rates of
one fare and one-third for the round trip. Special

require at least

eight minutes,
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DEVELOPMENT OF THE TELEPHONE
Company's Automatic Telephone

Bell

Patents.
extremely interesting to observe tliat two of
patent issued by the United States Patent
Office last weeli relate to automatic telephone systems and are assigned to the American Bell Telephone Company, the parent Bell company. It would,
of course, be jumping at conclusions to assume that
this means the eventual adoption of an automatic
system by the Bell company, but at any rate the
fact shows that the Bell company is paying attention
to the development of this type of telephone apparatus.
The two patents in question are numbered
It is

tlie letters

The first patent is issued to
7C9.739 and 709,740.
Albert M. B'ullard of Somerville, Mass., the application being filed on November 16, 1900. In describing the invention in the patent specification, which
contains four sheets of drawings and 10 pages of description, the inventor says
"The invention has especial reference to automatic telephone exchanges whose source of electromotive force for connections, disconnections, signals
and conversation is located at the central station.
includes, however, mechanisms and details of
It
mechanisms located at each subscriber's station and
mechanisms and
the

of mechanisms located at
whose use is not limited to an

details

central station,

in which the force of electromotive force
for all the purposes enumerated is located at the
central station.
"A leading object of the invention is provision
for the expansion or enlargement of the exchange.
So, too, great rapidity in fonning connections between subscribers has been attained.

exchange

"The invention is an improvement upon an automatic telephone-exchange system jointly invented by
Malcolm C. Rorty and myself which forms the subject-matter of an application for a patent filed August 9, igoo, serial No. 26,441. Accordingly, many
of the features of the joint application, more especially those relating to the circuits, necessarily appear in the present description, some of them without modification.
The principal features which distinguish the present invention from the said joint invention and from others of the general character
of the present invention are, first, the use of alternating-current waves to actuate selecting and connecting mechanism at the central station in synchronism with mechanism under the control of the
operator at a sub-station
second, the use of alternating current for both synchronizing and actuating,
selecting, and connecting mechanisin at the central
station, and mechanism at the sub-station
third, the
use of a device at the sub-station which moves in
synchronism with a similar device at a distance, the
former adapted to break the circuit through both
when it has moved its arm or pointer a predetermined distance, thereby stopping the arm or pointer
of the distant device at a corresponding point of
travel
fourth, an alternating-current generator, located at the central station and adapted to send out
its current to the subscribers' stations for the purposes of selection and connection fifth, to facilitate
the process of selection, the division of each subscriber's number into two parts
the first part representing the hundreds and the second part representing both the tens and units and the employ;

;

;

:

—

—

ment of an independent mechanism

to

select

each

part; sixth, in actuating the selector, the use of several (rather than one) waves or cycles of alternating
current per each subscriber's contact point in the
multiple, and a self-centering selector arm, in order
to compensate for slight deviations from perfect

synchronism.
"The apparatus employed at each sub-station includes transmitting and receiving telephones, a bell,
a condenser, a telephone lever, or similar switching
device, a circuit-breaker and hand switches.
With
the exception of the last two, these devices are of
familiar construction.
Each subscriber has what is
commonly called a 'metallic' circuit, or two line
wires leading to the central station. For talking
purposes they are strictly in metallic circuit; but, as
in many other telephone exchanges, use is made of
both line wires in grounded circuits for other purposes.
novel feature consists in the momentary
connection of both sides of the subscriber's line to
ground for a purpose not attained by grounding
simply one side or by simply bridging the line.
""J"he apparatus at the central station includes an
alternating-current generator common to all the subscribers for inaking connections and for signaling,
and a battery common to all the subscribers for
conversation and to assist in making connections.
Each subscriber is also represented at the central
station by a selecting and connecting mechanism,
the selecting device of which is in two parts (corresponding to the division of the subscriber's number), herein termed the 'hundreds-selector' and the
'lens and units selector,' and also by relays and other
ilectromcchanisms for operating his said selecting and
coniiecting mechanism and for forming testing, signaling and talking circuits.
Each subscriber, as in
other exchanges of the same general character, is
further represented at the central station by a number of multiple contacts, with a separate one, of

A

which any other subscriber may make electric connection by his respective selecting and connecting
niechanism. These multiple contacts are normally
in connection with the talking circuits of the subscribers represented by them
but the selector arms
belonging to each subscriber's selecting and connecting mechanism are not normally in connection with
;

talking circuit of said subscriber."
other patent mentioned, No. 709,740, is issued
to Albert M. Bullard of Somerville and Malcolm C.
Rorty of Dedham, Mass., the application being filed
on August 29, 1901. This invention has special reference to automatic telephone exchanges designed to
supply facilities for intercommunication in small communities, where all of the possible subscribers may
be accommodated by a small number of sub-station
circuits, some or all of which may be party or polystation circuits.
The specification contains six sheets
of dravyings and 20 pages of descriptive material.
In the introduction the inventors recite the electrical
mechanisms and circuit arrangements necessary -for
an effective automatic telephone exchange apparatus
and also for such a system with party lines. Reference is made to the application previously filed by
the inventors (inentioned above in the first patent)
and the respects in which this invention may be regarded as an improvement on that system are mentioned.
Then the following general description of
the new apparatus is given
"Our invention realizes a simple but exceedingly
the

The

and reliable automatic telephone-exchange
for a limited number of main or substation circuits, which is particularly well adapted
for poly-station lines and which perfectly meets the
several requirements hereinbefore recited. Its substation circuits when arranged for talking are metallic
or consist of paired conductors throughout
that is, through the switching mechanism, as well as
hi the line portions— and the selecting and connecting devices of each circuit comprise two movable
or active terminals of said circuit representing, respectively, the two main conductors thereof and
adapted to move into juxtaposition to fixed or passive
effective

apparatus

contact members successively of all other
of the exchange arranged in pairs and to
make contact with the pair of points constituting
the fixed terminal members of the circuit with
which communication is desired when that pair is
reached. The selective motion of the movable terminals is due to successive interruptions or intermissions of the main-line current acting through appropriate electromagnetic-motor mechanism, the said
interruptions being produced by the operation of any
suitable periodic circuit-breaker at the sub-station,
making the selection, and the connecting motion
thereof is dependent upon the operation of other
electromagnetic mechanism irresponsive to the seleeting-current interruptions, but responsive to the
establishment in the circuit of a steady current, which
occurs when the circuit-breaker having ceased to
operate the circuit is closed through the sub-station
telephone apparatus.

terminal
circuits

"We

employ ordinary magneto-generators and pofor sending and receiving call signals,

larized bells

and

at each station provide in association with said
generator two keys, which are to be alternately
manipulated according as the bell to be rung is that
of another station on the same circuit or is that
of a station on another circuit, connected through

the

central

station.

The

call

bells

of

all

stations

have their magnets connected in earth branches from
one side or conductor of their respective main circuits, a condenser being included in each such earth
branch in the usual manner, and the balance of the
circuit is maintained by associating with each bell
branch a corresponding earth branch from the other
side of the circuit containing similarly a condenser
and an artificial impedance of like value to that of
"the bell magnet.
"Our invention also comprises the provision for
each circuit of means for balancing on one side of
the circuit the resistance on the other of the cenrelays controlling the selecting and connecting magnets and for regulating, when two substations of unequal resistance are united to form a
through circuit, the amount of current supplied to
each.
"It comprehends also means whereby when communication has been established through the central
station between two sub-station circuits the call generator at the sub-station, which has originated the
connection when operated, is enabled to ring the
bells at the sub-stations of the other circuit without
at the same time ringing the bells or operating callsignal devices at the remaining stations of its own
tral-station

circuit.

"Another important feature of our invention is
an improved means of nrotecting both circuits concerned in forming a compound circuit for through
communication from intrusion or from being interrupted or interfered with by a third circuit during
the pendency of such communication, the call-originating circuit receiving such protection from the
outset of its selecting operation and the call-receiving
circuit as .soon as connection with its fixed termiThis means involves the normal
established.
detachment of the movable terminals of each substation circuit from the main conductors of such
circuit and their control by a differential testing or
nals

is

4,

igoi

FIELD.

discriminating relay, which, if
disengaged, is excited by the

the

desired
of

be
current
its coils, and, becoming operative, acts as an electromagnetic switch to attach
the said terminals to their corresponding main conductors, but which should the line wanted be already occupied, remains quiescent and inoperative,
maintaining the normal detachment of the said movable terminals.
Both coils of the relay under such
conditions are traversed by currents each acting
in opposition to and neutralizing the magnetizing
effect of the other on the common core.
These noninterference devices are accompanied by means for
producing distinctive signaling currents, which traverse the line and produce in the receiving telephone at the calling station a sound signal indicative
of the busy condition of the wanted circuit.
Moreover, when under the conditions of our present
invention, any two sub-station circuits are united
for through communication there is constituted an
improved talking circuit conductively continuous
throughout.
"For each sub-station circuit there are at the
central station two inductance or choking coils, a
balancing resistance, a testing and discriminating relay, a connecting relay, and a selecting and connecting mechanism governed by said controlling relay
and comprising a selecting magnet, a retaining-pawl
line

passage

through but one of

magnet,

a connecting magnet, a selector arm and
certain associated switches or circuit-changers, the
said selector arm and switches being under the joint
control of said magnets.
"Assuming that all of the main circuits of the
exchange are poly-station circuits, or may at any
time become so by the installation of additional stations, it may be said that the apparatus at all of the
sub-stations of all the subscribers' circuits is alike.
At each station there are the usual call-sending and
call-receiving appliances.
For the call generator, a
magneto generator developing an alternating current is preferably employed.
polarized call-bell
has a condenser in series with it.
The bell is
grounded on one side and at the other is connected
by a branch through the condenser to a particular
one of the main-circuit conductors, while the generator, which also has one of its terminals grounded,
is
normally an open circuit, but is brought into
connection when operated with one or the other of
the main-circuit conductors as the call is to be sent

A

,

same or of another circuit. The
usual transmitting and receiving-telephone apparatus
and gravity switch are also employed."
to a station of the

Fort

Worth Telephone Enterprise.

of the Independent telephone moveFor the
at a rapid rate.
most part, the local exchanges in the principal cities

The growth

ment

in

Texas continues

and towns of the state, as well as the new toll lines
which are operated as Independent concerns, are
backed by Ohio capital, C. N. Haskell of Ottawa,
Ohio, being a large stockholder in nearly all these
companies. A new set of telephone people is about
to enter the Texas field, however, and it is said
that it has no connection with Mr. Haskell and his
companies. The new invaders have just organized
and taken out a charter under the laws of this
state for the Fort Worth Telephone Companv.
This
corporation has a capital stock of $304,000 and its
principal office is located at Fort Worth, Texas.
The charter states that it is the purpose of the
company to build and operate a telephone and telegraph line, but it is not stated where this line is
to
run.
The incorporators are Joseph L. Dunn,
John M. Crane, William Drury, H. A. Fuller. F. C.
Johnson, John B. Yeager, F. M. Kirby and J. Frank
Nuss, all of Wilkesbarre, Pa. Martin Casey, Sidney
L. Samuels and F. B. McElroy of Fort Worth.
;

Indiana Telephone Convention.
The Indiana Mutual Telephone

Association will
annual meeting in Indianapolis, beginning at
10 a. ra. on October 14th.
There will be forenoon
and afternoon sessions on that day. In the evening
the association will be entertained by the New and
New Long-distance Telephone Companies of Indianapolis.
Important business is to come before the
convention, and there will be interesting addresses
by prominent telephone men. The railroads entering
Indianapolis make a rate of one fare for round trip
for that day.
A large and enthusiastic meeting is
The e.xact place of meeting and the
anticipated.
programme in detail will be announced later. L. A.
Frazee of Connersville and H. B. Gates of In-

hold

its

dianapolis are president and secretary, respectively,
of the Indiana Mutual Telephone Association.

The Home Telephone Company of Jackson, Temi.,
won out in injunction proceedings brought by
the Cumberland comnany to restrain the Home comhas

pany from placing its wires on the same side of
The Home
the street with the Cumberland company.
company, however, has been required to give a bond
of $3,000 to protect the interests of the Cumberland
Gpinpany.

October
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The

Indiana Telephone Items.
The Monrocvillo Home

I'elephone Compan^^ has
been incorporated; capital stock, $10,000. 'ihe comtelephone
lines
and telephone expany will erect
changes in .-Mien Connty, and reserves the right to
extend its service into other eoimties. The directors
are S. E. Metzcr, G. E. Speke. S. B. Walters and
others.
'1
he Home Telephone Company of Wabash, whose
exchange was destroyed by tire two weeks ago, has
resumed business.
The Chicago Telephone Supply Company, with a
capital stock of $500,000. of which $50,000 is repre-

sented in Indiana, tiled articles of incorporation with
Henry
the secretary of state on September 25th.
L. Brig.gs of Elkhart is named as the company's
state agent.
The Brownstown Telephone Company has been
sold to Henry Rust, Vvill Robinson and Elmer
Brown. The purchasers will make extensive improvements and extend the system.
The entite system of the Home Telephone Company at Peru was rendered useless on the morning
of September 26th by a (ire that started from a
candle burning the main switchboard. It will require
10 days to restore the system to its usual service.
Two suits were filed against the New Telephone
Company at Indianapolis to recover damages for
personal injuries in each case. They are somewhat
similar and involve the liability of the company
One
for negligence upon the part of its workmen.
plaintiff asks for $250 for injuries sustained to his
tliree-year-old daughter, who. while watching the
linemen in an alley in the rear of his home, was
struck on the head by an insulator thrown up to
The other suit
the lineman, who failed to catch it.
is based on
a charge of negligently throwing a
defective glass insulator to tlie earth, where it
F.
struck plaintiff, to his injury.

Telephone News from the Northwest.
The Ord Independent Telephone Company

has
with $10,000 capnai.

of incorporation,
will be installed at once.
Already
over 200 subscribers have been secured.
The Iowa Telephone Company has installed a new
switchboard at its office in Burlington, Iowa. It is
a central-energy board, with all the latest improvements.
The Central Minnesota Telephone Company has
begun work rebuilding its local exchange at Park
Rapids, Minn.
The new poles are being placed in
the alleys, instead of the streets, and a modern
switchboard is to be put in place.
The Wisconsin '! e.ephone Company has plans out
for contractor^ to figure the cost c^ erection for a
OsnKOsn,
Wis.
local exchange building at
The
building will he modern in every respect and will
filed

articles

A new

exchange

cost $16,000.

The council of St. Paul is considering an ordinance requiring the removal of all overhead wires
in the underground district within si-x weeks, under
penalty of $50 fine or 60 days in the workhouse.
An automatic telephone exchange will be put in
for Ashton, Iowa. A Clark switchboard has been secured.

The

(Iowa) Telephone Company has
of incorporation with a capital stock of

Eddj-ville

filed articles

Si 5.000.

The Burt Telephone Company
filed articles

$15,000.

of Burt, Iowa, has
of incorporation, the capital stock being
R.

Big Independent

Company Formed.

The

International Telephone Company, which proposes, it is said, to fight the Bell company, has filed
a trust deed at Wilmington, Del., for $100,000,000.
The company was recently incorporated in Delaware
with $1,000,000 nominal capital, and application may
be made in a few days for an increase of capital to
$2co,oco.oco.
The deed of trust is signed to cover
a bond issue.
According to newspaper report, the
company, which is now operating in Louisiana,
claims to have plants and patents which will enable
it to operate
systems at one-fifth the present cost,
and proposes to do business on a basis of two cents
for each call.

GENERAL TELEPHONE NEWS.
The

Bell

Telephone Company of Philadelphia has

decided to issue 40.000 shares of new stock at par,
present holders having the right to subscribe at the
rate of one share for every five now held.

The capital stock of the New York and New
Jersey Telephone Company has been increased from
$9,375,000 to $12,500,000, and the new stock is offered
to shareholders at par in proportion to their existing holdings.

A

recent Philadelphia dispatch is to the effect that
(Independent)
the Keystone Telephone Company
will make an effort to enter New York, Boston and
Chicago within a few months. The promoters of
the plan refuse to discuss detail.?, but one of the conipany's financial agents said:
"New York and Chi-

cago

will

have an

Independent system under way

within 12 month.s." It is also stated that the Keystone State Company is about to open its long-distance service, which will give it connection with
Pittsburg, Buffalo, Baltimore and other cities.
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Railroad Telephone.

has been pointed out from time to lime that
the telephone is fully adapted to train dispatching
on steam railroads.
Moreover, this statement is
borne out by the fact that telephone systems are now
in practical use by some of the large railroad systems, such as the Illinois Central and Delaware,
Lackawanna and Western.
In an interesting article on this subject in the Railroad Gazette, C. A.
It

Hannnond remarks
VV hy use a

as

follows:

complex and

method of com-

artificial

munication when a simpler and more direct can be
employed
What is simpler or more natural than
to call an employe into your presence, dictate to
him an order, which he writes out and reads over
10 you, and receives your "O. K." sanction?
This,
a good telephonic apparatus virtually does.
You
calf your operator;
he may be a mile away, or a
i"

hundred; it's all the same to you when his voice
sounds in your ear. and he is practically in your
immediate presence while the conversation lasts.
You are both intelligent enough to appreciate the
value of a systematic method, and to submit to good
discipline and rules.
You invariably read to him,
per telephone, your printed or written order, numbered and dated
he invariably writes down the
order from your dictation, or fills in the proper
blanks in his forms (a duplicate of yours) as you
direct;
he numbers and dates the order, and attaches your signature to it, as so instructed
he
then reads it over carefully to you, word for word,
per telephone, awaits your "O. K." or "Complete,"
writes it on the order, with the exact time added,
and certifies to your said approval over his own
;

;

signature.
He then delivers the order to the person addressed, with manifold copies to other employes eaually concerned, and takes their signed
receipt that they have received, read and understood
the order so delivered.
This receipt he forwards to
you (keeping his own copy) and the transmitted
order also is returned to you by the employes receiving it, and, you compare the same with your own
copy of tile original order, which you have read,
per telephone, to the operator in the first place.
Such a method Mr. Hammond says he used for
many years with success and satisfaction, and
though differing slightly from the procedure under
the Standard Code, it worked well
and of the
thousands of orders so issued, there vyas scarcely a
single error, and never any mistake in the essential
particulars, although occasionally
an
"operator"
v/ould be encountered who had had, perhaps, little
experience either in railroad work or with the telephone; but he was trained to do precisely as he
was told, and to obey the rules. The discipline was
rigid and severe, not less so with the sender than
the receiver.
The rules for transmission of telephone orders were fully and minutely set forth,
and numbered, in the book of rules if, in the handling of the telephone, or in the process of taking
down an order, numbering, dating or signing it,
repeating it back, getting "0. K." etc., the "operator"
betrayed any carelessness or ignorance of the rules
applicable to the ease in hand, he was brought to
book instanter, referred to the rule he was careless of, reprimanded' or admonished, and made to
proceed, step by step, in the path marked out for
him, all the while the conductor, perhaps, might be
waiting at his elbow for the necessary order allowing
him to proceed. But these cases were exceptional
as a rule, the employes took a commendable interest
in their work, and the system followed was equal to
any emergency.
There never was the least trouble with the transmission of the words of the order, including number,
worked
address and time, even though the line
poorly, and at first more or less induction was present, though afterward with improved metallic circuits, the latter annoyance was almost wholly elimiStill, "O. K." has been unhesitatingly given,
nated.
even to the faintest wliispered repetition, when it
even
was clearly perceived that it was perfect,
;

.

;

though the closest attention of the whole mind was

ease with which a situation can be quickly reported, preliminary to issuing an order, and in explanation of the case requiring it, and other items
of information that can be brought out by a quickly
spoken conversation, with five times the speed of
a telegraphic colloquy, while bringing the parties
personally into touch with each other, almost as if
they were in the same room together.
This, of
course, applies more especially to cases where trains
are reported by their conductor, direct, who, then,
in taking a train order, acts as the receiving agent,
also getting; his receipt from his engineer, to whom
his order is addressed.
This would require that
trainmen, as well as station agents, should be thoroughly conversant with the rules for transmission
of train orders by telephone, which, however, involve no more difficulty than those pertaining to
their other

duties.

Mr Hammond

Though

used a "single-order" system, he says there is no reason whatever why the
telephone should not be equally available for the
double-order method, with no less advantage, and
perhaps with less disadvantage than by telegraph.
By having a series of printed forms, lilie those set
forth in the Standard (iode of Rules, for the different kinds of train-orders, the despatcher sijnply calls
to the operator to use form No.
and then reads
his order, stopping long enough at each blank for
the receiver to properly fill it in, and then the whole
Older is repeated from the beginning, with all the
printed and written words in regular course.
This
v/ould save much time and insure greater accuracy.
On the whole, says Mr. Hammond, we must conclude that the telegraph retains its liold on account
of cheapness, wider distribution of its wires, dis,

inclination of officials to get out of the ruts, and a
preference for methods to which they have become
accustomed; but that the telephone, properly installed and properly used, is intrinsically the better
instrument, more useful in a variety of ways, more
flexible, and, if a good method is followed, a timesaver as well
and time is not merely money it is
life.
But there are incidental advantages in a telephone system, which may often prove of the highest
importance. It takes a bright young person scarcely
less than a year to learn the Morse sounder, while
he, or anyone, learns the telephone in five minutes.
1 bus, an intelligent conductor can report his own
train wherever he can find the connecting instruments, and, if necessary, take a train order to himself and engineman
why not? Or, as has doubtless
occurred to anyone thinking of the subject, with
the extra set of instruments, forming a part of his
train equipment, he can, in case of unusual delay,
wreck or break-down between stations, go to the
nearest marked telegraph pole (say every tenth one)
where wires are brought to a locked box within
reach, and establish communication with headquar-

—

;

—

and receive orders.
It is said that revolutions never go backward.
1 he electrical revolution began with the telegraph,
50 or 60 years ago, and in the last half of that period
has surprised us with the telephone, the
electric
light, the electric railroad, and the electrical transmission of power.
Before some of us are 50 years
older, we shall be talking with the ends of the earth
as we now talk tc one another across the breakfast
ters

table.

No
The

Collect

Bell

Messages

in Buffalo.

Telephone Company of Buffalo has

is-

sued this notice to its subscribers: "It has been
claimed by subscribers that the practice of reversing
city messages has become an annoyance rather than
a convenience.
In order that this company might
learn the wishes of the large senders and receivers
of collect messages, a careful canvass has been made
of those interested, and it has been found that a
large majority are in favor of the discontinuance
of collect messages.
We have, therefore, decided
to adopt the expressed wish of the majority, beginning on October ist, and from that date collect
messages will be discontinued. Our records would

necessary to be sure, of it.
Of course, if the line
indicate that you are interested in this decision, and
failed before "O. K." could be sent, those two
we trust that, if it should prove a temporary inmomentous letters could not be written on the order
convenience to you, you will bear in mind that in
by the operator or agent, and it was marked "void."
the operation of a large telephone system questions
and so forwarded to the despatching office in the
of this nature must necessarily be decided in acnext morning's returns. The operator was required
cordance with the expressed wish of the majority."
to reply "Good day" to the sender's "Good day,"
before hanging up the telephone.
Given, therefore, a perfect medium for the transmission of spoken words to any reasonable distance,
The Central Telephone and Electric Coinpany of
the main thing necessary to good service is to inSt.
Louis, Mo., announces that it has established
sure accuracy and care in the process of transmitan office in Chicago at sg West Jackson Boulevard.
ting and recording the message, and to fix beyond
The office is in charge of "C. E. White, who will
question the responsibility of all parties concerned
carry a full line of samples and lie able to take
these are three the sender, the receiver, the execucare of any intending customer for either instruThe despatcher's responsibility is two-fold
tor.
To prepare a safe and proper order, adequate to ments or supplies.
the case in hand, and to be sure he gets a perfect
The property of the Western Telephone Construcrepetition back to him before he authorizes "O. K."
tion Company was sold on September 24th in the
or "Complete."
The receiving agent's responsibility
office
of Frank Wean, referee in bankruptcy, Chiis. first, to repeat the telephoned message by reading
cago.
The assets of the corporation were bid in by
second,
the exact words as he has written them
Louis P. Scoville, an attorney, representing A. E.
not to affix the "O. K." or "Complete" until he has
Ziehnie, for $27,500.
There was only one other
clearly heard it from the despatcher. then certifying
active bidder
It is stated that the conversion of
the fact over his own signature, and. third, to make
Western
Telephone Construction
the assets of the
correct and seasonable delivery to the executor, and
Company into cash will enable the trustee to pay
obtain from him his signature acknowledging the
almost 50 per cent, in dividends to the creditors.
receipt of the order and that he has read and fully
The plant of the company is at Winthrop Harbor,
understands it.
An important advantage of the telephone is the near Waukegan, 111.

MANUFACTURERS AND DEALERS.
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Washington, Baltimore and Annapolis
Single-phase Railway.'
By B. G. Lamme.
The Washington, Baltimore and Annapolis Railway is a new high-speed electric line extending from
the suburbs of Washington to Baltimore, a distance of about 31 miles, with a branch from Annapolis Junction to Annapolis, a distance of about 15
miles. The overhead trolley will be used, and schedule speeds of over 40 miles an hour are to be atThis road is to be the scene of the first
tained.
commercial operation of an entirely new system of
electric traction.
The special feature of

this system is the use of
single-phase alternating current in generators, transIt
mission lines, trolley-car equipment and motors.
constitutes a wide departure from present types of
charretaining
the
best
while
railway apparatus, and
acteristics of the present standard direct-current
motor system, the use of alternating current makes
it possible to avoid many of the bad features.
The standard direct-current railway equipment
possesses several characteristics which fit it especially for railway service. These characteristics have
been of sufficient importance to overbalance many
defects in the system. In fact, a far greater amount
of effort and engineering skill has been required for
overcoming or neutraiizing the defects, than for developing the good features possessed by the system.
By far the most important characteristic possessed
by the direct-current system is found in the type of
motor used on the car. The direct-current railway
motor is in all cases a series-wound machine. The
series motor is normally a variable-field machine
and it is this feature which has adapted the motor
Shunt-wound motors
especially to railway service.
have been tried and abandoned. All manner of combinations of shunt, series and separate excitation
have been devised and found wanting, and in many
cases the real cause of failure was not recognized
by those responsible for the various combinations.
They all missed to a greater or less extent the variIt
able-field feature of the straight series motor.
is true that a variable field can be obtained with
shunt or separate excitation, but not without coiitrolling or regulating devices, and the variation is
motor.
not inherently automatic, as in the series
Polyphase and single-phase induction motors do not
are
all,
they
feature
at
as
possess the variable-field
essentially constant-field machines. They are equivalent to direct-current shunt or separately excited
motors, with constant-field strength, which have been
unable to compete successfully with the series motor.
The variable field of the series motor makes it automatically adjustable for load and speed conditions.
It also enables the series motor to develop
large torques without proportionately increased currents.
The automatically varying field is accompanied by corresponding variations in the counter
electromotive force of the armature, until the speed
can adjust itself to the new field conditions. This feature is of great assistance in reducing current fluctuations, with a small number of steps in the regulating
rheostat. Any increase in current, as resistance is cut
out, is accompanied by a momentary increase in the
counter electromotive force, thus limiting the current
increase to a less value than in the case of a constantfield motor.
Next to the type of motor, the greatest advantage
possessed by the direct-current system lies in the
use of a single current or circuit, thus permitting the
use of one trolley wire. The advantages of the single
trolley are so well known that it is unnecessary to
For third-rail construction, the use
discuss them.
of single current is of even greater importance than
overhead trolley. It is seen, therecase
of
the
in the
fore, that it is not to the direct current that credit
should be given for the great success of the present
railway system, but to the series-type of motor and
the fact that up to the present time no suitable singlephase alternating-current motor has been presented.
Some of the undesirable features of the directcurrent railway system should also be considered.
nominally conThe speed control is inefficient.
stant voltage is supplied to the car, and speed conapplyin.g
variable
voltage at the
by
obtained
trol is
motor terminals. This variation is produced by the
use of resistance in series with the motors, with
a loss proportional to the volt.age taken up by the
resistance.
By means of the series-parallel arrangement, the equivalent of two voltages is obtainable at
the motor terminals without the use of resistance.
Therefore, with series-parallel control, there are two
with any given torque, and with
efficient speeds
multiple control there is but one efficient speed with
obtained
are
All other
speeds
a given torque.
through rheostatic loss, and the greater the reduction
from either of the two speeds, series or parallel, the
At
lower will be the efficiency of the equipment.
start, the rheostatic losses are always relatively large,
as practically all the voltage of the line is taken up
For heavy railroad service, where
in the rheostat.
operation for long periods at other than full and
half speeds may be necessary, the rheostatic loss will
be a very serious matter.
The controlling devices themselves are also a
An extraordinary amount of
source of trouble.
time and skill has been expended perfecting this apparatus.
The difficulties increase with the power to
The controller is a part of the equipl>e handled.
ment which is subjected to much more than ordinary
..
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mechanical wear and tear, and it can go wrong at
any one of many points. The larger the equipment
to be controlled, the more places are to be found in
the controller which can give trouble. The best that

this type of voltage control.
This method of regulation is suitable for small equipments with moderate currents to be handled.
The controller will be
subject to some sparking, as in the case of direct-

can be said of the railway controller
necessary evil.

current apparatus, and therefore becomes less satisfactory as the car eqtiipment is increased in capacity.
Another method of control available with alternating current is entirely non-sparking, there being
no make-andJbreak contacts. This controller is the
so-called "induction regulator," which
is a transformer with the primary and secondary windings on
separate 'cores. The voltage in the secondary winding is varied by shifting its angular position in relation to the primary. With this type of voltage controller, very large currents can be handled, and it
is especially suitable for heavy equipments, such as
locomotives. It is thus seen that there is one method
of control available with alternating current, which
avoids the inherent troubles of the direct-current
controller.
The induction regulator is primarily a
transformer, and all wear and tear is confined to
the supports which carry the rotor.
Therefore the
objectionable controller of the standard direct-current system can be eliminated, provided a suitable
alternating-current motor can be obtained. This ideal
type of controller is not applicable to the polyphaserailway motor, in which speed control can be obtained only through rheostatic loss. The polyphasecontrol system is even more complicated than the
direct current, as there must be a rheostat for each
motor, and two or three circuits in each rheostat.
It is thus apparent that by the use of single-phase
alternating current with an alternating-current motor
having the characteristics of the direct-current series
motor, the best features of the direct-current system
can be obtained, and at the same time many of its
disadvantages can be avoided.
This portion of the problem therefore resolves
itself into the construction of a single-phase motor
having the characteristics of the direct-current series
motor.
There are several types of single-phase alternating-current motors which have the series characteristics.
One type is similar in general construction to a direct-current motor, but with its magnetic circuit laminated throughout, and with such
proportions that it can successfully comiriutate alternating current.
Such a motor is a plain series
motor, and can be operated on either alternating or
direct current and will have the same torque characteristics in either case.
Another type of motor
is similar in general construction to the above, but
the circuits are arranged in a different manner. The
field is connected directly across the supply circuit,
with proper control appliances in series with it. The
armature is short-circuited on itself across
the
brushes, and the brushes are set at an angle of approximately 45 degrees from the ordinary neutral
point.
The first of these two types of motors is the
one best adapted for operation in large units.
This is the type of motor which is to be used on
the Washington, Baltimore and Annapolis railway.
Several motors have been built and tested with very
satisfactory results, both on the testing stand and
under a car.
The results were so favorable that
the S3'Stem was proposed to the Cleveland Engineering Company, representing the Washington, Baltimore and Annapolis railway, and, after investigation by its engineers, it was adopted.
description of the apparatus to be used on this road will
illustrate the system to good advantage.
Single-phase alternating current will be supplied
to the car at a frequency of 16 2-3 cycles per second,
or 2,000 alternations per minttte.
The current from
the overhead trolley wire is normally fed in by one
trolley at approximately 1,000 volts.
Within the
limits of the District of Columbia two trolleys are
employed, as by Act of Congress the use of rails
as conductors is prohibited in this district, presumably on account of electrolysis. In this case the trouble, of course, will not exist, but the contracting
company has been unable to obtain permission for
the grounded circuit.
The alternating current to the car is carried
through a main switch or circuit-breaker on the car,
10 an auto-transformer connected between the trolley
and the return circuit. At appro.ximately 300 volts
from the ground terminal a lead is brought out froiu
the auto-transformer and passes through the reguFor starting
lator to one terminal of the inotors.
and controlling the speed, an induction regulator is
used with its secondary winding in series with the
motors. This secondary circuit of the regulator can
be made either to add to. or stibstract from the
transformer voltage, thus raising or lowering the
The regulator,
voltage supplied to the motors.
therefore, does double duty.
The controller for
direct-current motors merely lowers the voltage supplied to the motors, but cannot raise it, but an alternating-current regulator can be connected for
an intermediate voltage, and can either raise or
lower the motor voltage. In this way the regulator
can be made relativelv small, as it handles only the
variable element of the volta.ge and the inaximum
voltage in the secondary winding is but half of the
total variation required.
In the equipments in question, the range of voltage at the motor is to be varied from approximately
The
200 volts up to 400 volts or slightly higher.
transformer on the car will supply 315 volts, and
the secondary circuit of the regulator will be wound
to generate slightly more than 100 volls when turned
This voltto the position of its ma.ximum voltage.
age of the regulator is about one-fourth of that of
The regulator can conIhe motors at full voltage.

is

that

it

is

a

Another limitation of the direct-current system is
the trolley voltage.
Five hundred volts is common
at the car and 650 volts is very unusual.
By far the
larger number of the railway equipments in service
to-day are unsuited for operation at 600 volts, and
700 volts in normal operation would be unsafe for
The maximum permissible trolley
practically all.
voltage is dependent upon inherent limitations in the
design of motors and controllers. The disadvantages
of low voltage appear in the extra cost of copper
and in the difficulty of collecting current. In heavy
railroad work the current to be handled becomes
2,400-horsepower
enormous at usual voltages.
electric locomotive, for example, will require between 3,000 and 4.000 amperes at normal rated power
and probably 6,000 to 8,000 amperes at times. With
the overhead trolley these currents are too heavy
to be collected in the ordinary manner, and it is a
serious problem with any form of trolley or thirdrail system which can be used.
It is evidejit that
for heavy service, comparable with that of large
steam railways, a mitch higher voltage ihan used in
our present direct-current .system is essentia], and
(he use of higher voltage is destined to come, provided it is not attended by complications which more
than overbalance the benefits obtained.
further disadvantage of the direct-current system is tlie destructive action known as electrolysis.
This may not be of great importance in interurban
lines, chiefly because there is nothing to be injured
by it. In city work its dangers arc well known, and
\cry expensive constructions are now used to eliminate or minimize its effects.
From the above statements it is evident that an
alternating-current railway system, to
equal
the
direct-current, should possess the
two principal
features of the direct-current system, viz.
single
supply circuit and the variable-field motor, and to
be an improvement upon the direct-current system,
the alternating-current should avoid some of the
more important disadvantages incident to the present direct-current railwaj' apparatus.
The system must, therefore, be single-phase. The
importance of using single-phase for railway work is
well known.
The difficulties and complications of
the trolley construction are such that several alternating-current systems have been planned on the
basis of single-phase supplied to the car, with converting apparatus on the car to transform to direct
current, in order that the standard type of railway
motors may be used. Such plans are attempts to
obtain the two most valuable features of the present
The polyphase railway sysdirect-current system.
tem, used on a few European roads, employs three
currents, and therefore does not meet the above re-

A

A

:

A

quirement.

The motor for the alternating-current railway
service should have the variable speed characteristics
The polyphase
of the series direct-current motor.
motor is not suitable, as it is essentially a constantfield machine, .and does not possess any true variable
speed characteristics. Therefore it lacks both of the
good features of the direct-current railway system.
new type of motor must, therefore, be furnished,
as none of the alternating-current motors in commercial use is adapted for the speed and torque requirements of first-class railway service. Assuming
that such a motor is obtainable for operation on a
is
single-phase circuit, the next step to consider
whether the use of alternating instead of direct current on the car. will allow some of the disadvantageous features of the direct-current system to be

A

avoided.
The direct-current limits of voltage are at once
removed, as transformers can be used for changing
from any desired trolley voltage to any convenient
motor voltage. Electrolytic troubles practically disappear.
As transformers can be used, variations in
supply voltage are easily obtainable. As the motor is
assumed to have the characteristics of the directcurrent series motor, speed control without rheostatic
loss is practicable when voltage control is obtained.
This combination, therefore, allows the motor to
operate at relatively good efficiency at any speed
within the range of voltage obtained. If the voltage
be varied over a sufficiently wide range, the speed
range may be carried from the maximum desired
down to zero, and therefore, down to starting conditions. With such an arrangement no rheostat need
be used under any conditions, and the lower the
speed at which the motor is operated, 'the less the
power required from the line. The least power is
required at start, as the motor is doing no worl<; and
The losses at start are
there is no rheostatic loss.
only those in the motor and transforming apparatus,
the total being less than when running at full speed
with an equal torque. Such a system, therefore, perpower consumed by
mits ma.ximum economy in
motor and control. This economy in control is not
possible with the polyphase railway motor, as this
motor is the equivalent of the direct-current shunt
motor, with which the rheostatic loss is even greater
than with the scries motor.
The use of alternating current on the car allows
In
voltage control to be obtained in several ways.
one method a transformer is arranged with a large
number of leads carried to a dial or controller drum.
The Stillwcll regulator is a well-known example of

A
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be made relativel}' small, in comparison
motor capacity of the equipment. It has
been found unnecessary to use much lower than
.200 A'olts in this installation, as this allows a comparatively low running speed, and approximately

magnetic strength in the poles, the magnetic pull is
equalized even with the armature out of center.
The armature is similar in general construction to
that of a direct-current motor.
The fundamental

joo volts will be necessary to start with the reThe greater part of this voltage is
quired torque.
necessary to overcome the electromotive force of
self-induction in the motor windings, which is dependent upon the current through the motor and is
independent of tite speed of the armature.
There will be four motors of too horsepower on
each car. The full rated voltage of each motor is approximately 220 volts. The motors are arranged in
two pairs, each consisting of two armatures in series,
and two fields in series, and the two pairs are conThe motors are connected pernected in parallel.
manently in this manner. Since voltage control is
used, there is no necessity for series-parallel operaTo ensure equal
tion, as with direct-current motors.
voltage to the armatures in series, a balancing or
equalizing action is obtained by the use of a small
auto-transformer connected permanently across the
two armatures in series with its middle point conThe fields are arranged in
nected between them.
two pairs, with two fields in series and two pairs
This parallels the fields independently
in multiple.
of the armatures, which was formerly the practice
It was a defective arwith direct-current motors.
rangement with such motors, as equal currents in the
field
did not ensure equal field strengths in the

motor
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"With alternating currents in the fields, the
different.
The voltage across the fields is
field strengths, and the current
supplied to the fields naturally divides itself for
equal magnetic strengths.
The chief advantage in
paralleling the fields and armatures independently~is,
that one reversing switch may serve for the four
motors and one balancing transformer may be used
across the tw-o pairs of armatures.
The ordinary
direct-current arrangement of armatures in series
with their own fields can be used, with a greater
number of sw^itches and connections.
The general arrangement of the auto-transformer,
regulator, inotors, etc., is shown in Fig. i. Here (a)
is
reguthe auto-transformer, (b) the induction
lator, fc) reversing sw-itch, (d) field of motors, (e)
armature of motors and (f) equalizing transformer.
The induction regulator or controller resembles
an induction motor in general appearance and construction.
The primary winding is placed on the
rotor, and the secondary or low voltage windmg on
the stator.
The rotor also has a second winding,
which is permanently short-circuited on itself. The
function of this short-circuited w'inding is to neutralize the self-induction of the secondary winding
as it passes from the magnetic
influence of
the
primary. The regulator is wound for two poles, and,
therefore, is operated through 180 degrees in producing the full range of voltage for the motors. One
end of the primarj' winding of the regulator is connected to the trolley, and the other to a point between the regulator and the motors.
It thus receives a variable voltage as the controller is rotated.
There are several advantages in this arrangement of
the primary in this particular case.
First, the regulator is worked at a higher induction at start, and
ar lower induction when running, the running position being used in these
equipments for
much
longer periods than required for starting.
Second,
when the motors are operating at full voltage the
current in the primary of the
regulator
passes
through the motors, but not through the auto-transformer or the secondary of the regulator. This allows considerable reduction in the size of autoresult.

is

dependent upon the

transformer and regulator.
The motors on the car are all of the straight series
ype.
The armature and fields being connected in
-cries, the entire current of the field passes through
the armature as in ordinary series direct-current
inotors.
The motor has eight poles, and the speed
is approximate!}' 700 revolutions at 220 volts.
The
general construction is similar to that of a directcurrent motor, but the field core
is
laminated
throughout, this being necessary on account of the
alternating magnetic field. There are eight field coils

wound with copper

strap, and all connected perin parallel.
The parallel arrangement of
coils assists in equalizing the field strength in
the different poles, due to the balancing action of
alternating circuits in parallel.
This arrangement

manently
field

not really necessary, but it possesses
tages and. therefore, has been used.
is
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AN NAPOLIS SINGLE-PHASE RAILWAY.

and the armatures connected in parallel,
therefore, would be operating in fields of unequal
strength, with unequal armature currents as a direct
case

V
/ \!

/

motors,

,

This current was, of course, at
approximately 90 degrees from the current of the
supply circuit. A two-phase circuit was thus obtained
on the car. Currents from the two phases were put
through ordinary incandiescent lamps, placed close
together. The resulting illumination a few feet distant from the lamps showed about the same winking
as is noticed with 3,000 alternations.
With two filaments in one lamp the winking disappears entirely.
A three-phase arrangement would work in the
same way.

~

1

30

circuit of the motor.

/
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methods of overcoming the winking were tried,
both of which were successful. One method was by
the use of split phase. A two-phase induction motor
was run on a single-phase 2,000-alternating circuit,
and current was taken from the unconnected primary

\

1

some advanWith equal

Tests have shown that at 2,000 alternations it is three
to four times as great as with an equal direct-current.
This would b'e a serious matter in cases where the direct-current rail loss is high.
But the higher alternating-current trolley voltage reduces the current so
much, that the alternating-current rail loss is practically the same as with the direct-current at usual
voltages.
In many city railways the direct-current
rail loss is made very low, not to lessen waste of
power, but in order to reduce electrolysis. In such
cases the alternating-current rail loss could be higher
than direct-current, thus decreasing the cost of retiu'ii conductors.
More numerous transformer substations, with copper feeders connected to the rails at
short intervals will enable the rail loss to be reduced
to any extent desired. As a frequency of 2,000 alternations per minute is used, the lighting of the cars
and the sub-stations was at first considered to be a
serious difficulty, due to the very disagreeable winking of ordinary incandescent lamps at this frequency.

Two

\

KOf)5£
1.

commutator type of

on single-phase alternating current lies in the
sparking at the brushes.
The working current
passing through the motor should be practically no
more difficult to commutate than an equal direct current, and it is not this current wdiich gives trouble.
The real source of trouble is found in a local or
secondary current set up in any coil, the two ends
short-circuited
of which are momentarily
by a
brush.
This coil encloses the alternating magiietic
field, and thus becomes a secondary circuit of which
In the motors of
the field coil forms the primary.

41)
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Washington, Baltimore and Annapolis railway,
commutation difficulty has been overcome by so
constructing the motor that the secondary or shortcircuit current in the armature coil is small, and the
commutating conditions so nearly perfect that the
combined working and secondary currents can be
commutated without sparking. This condition being
obtained, the motor operates like a direct-current
machine and will give no more trouble at the commutator than ordinary direct-current railway motors.
Experience covering a considerable period in the
operation of motors of lOO-horsepower capacity indicates that no trouble need be feared at the comthe

this

mutator.

An extended series of tests was made with these
inotors at the Westinghouse shops at East Pittsburg,
Fig. 2
both in the testing room and under a car.
shows curves of the speed, torque, efficiency and
power factor plotted from data from brake tests.
It should be noted that the efficiency is good, being very nearly equal to that of high-class directThe power factor, as shown in
current motors.
these curves, is highest at light loads and decreases
This is due to the fact that the
with the load.
power developed increases approximately in proportion to the current, while the wattless component
of the input increases practically as the square of
the current.
The curve indicates that the average
power factor will be very good. The calculations
for the Washington, Baltimore and Annapolis railway show that the average power- factor of the motors will be approximately 86 per cent.
The average efficiency of these equipments will
accelerating
be much higher during starting and
direct-current
equipthan that of corresponding
ments, as rheostatic losses are avoided. When running at normal full speed, however, the efficiency will
be slightly less than with direct current. This is due
to the fact that the alternating-current motor efficiency is slightly lower than the direct current,
and in addition there are small losses in the transformer and the regulator. The alternating-cirrrent
equipments are somewhat heavier than the directcurrent, thus requiring some extra power, both in
accelerating and at full speed. Therefore, for infrequent stops the direct-current car equipment is more
efficient than the alternating-current, but for frequent
stops the alternating-current shows the better efficiency.
Tests on the East Pittsburg track verified
this conclusion.
But the better efficiency of the direct-current equipment with infrequent stops is offset with the alternating-current by decreased loss in
the trolley wire, by reason of the higher voltage used,
and by the elimination of the rotary-converter losses.
The resultant efficiency for the system will therefore
be equal to or better than that of the direct-current.
In the Washington, Baltimore and Annapolis
railway contract the guarantee given by the Westinghouse Electric and Manufacturing Company states
that the efficiency of the system shall be equal to
that of the direct-current system with rotary-converter sub-stations.
There is one loss in the alternating-current system which is relatively much higher than in the direct-current.
This is the loss in the rail return.

much

simpler method was tried which worked

equally well.
This consisted in the use of very lowvultage lamps.
Low voltage at the lamp terminals
allows the use of a thick filament with considerable
heat inertia. Tests were made on lamps of this type
at a frequency of 2,000 alternations, and the light appeared to be as steady as that from the ordinary highfrequency incandescent lamp. The low voltage is not
objectionable in this case, as a number of lamps can
be run in a series, as in ordinary street-railway practice, and any voltage desired can readily be obtained,
as alternating current is used on the car.
There will be an air compressor, driven by a series alternating-current motor, on each car, for supplying air to the brakes and for operating the driving mechanism of the controller. The details of this
mechanism are not sufficiently near to completion to
permit a description of it. The method used will be
one which readily allows operation on the multipleunit systeiB.
The generating station contains some interesting
electrical features, but there is no great departure
from, usual alternating-current practice.
There will
be
three
i,soo-kilowatt
single-phase
alternators.
These are 24-pole machines operating at 83 revolutions and wound for 1.5,000 volts at the terminals.
They are of the rotating-field type, with laminated
magnetic circuits and field coils of strap on edge. The
field coils are held on the pole tips by copper supports, which serve also as dampers to assist in the
parallel running.
The armatures are of the usual
slotted type.
The armature coils are placed in partially closed slots.
There are four coils per pole.
The proportions of these machines are such that good
inherent regulation is obtained without saturation
of the magnetic circuit.
The rise in potential with
.

non-inductive load thrown off will be approximately
four per cent. An alternative estimate was furnished
for the generators proposing 20,000 volts instead of
The simplicity of the type of winding used,
15.000.
and the low frequency, are both favorable for the use
of very high voltage on the generator.
As 15,000
volts was considered amply high for the service, the
engineers for the railway considered it inadvisable to
adopt a higher voltage.
There are to be two exciters, each of loo-kilowatt
capacity at 250 revolutions. The exciters are wound
for 125 volts normal. The armature of each exciter
has, in addition to the commutator, two collector
rings, so that single-phase alternating current can be
delivered.
It is the intention to use the exciters as
alternators for supplying current to the system for
lighting when the large generators are shut down at
night.

The main station switchboard comprises three generator panels, one load panel, and three feeder panels.
High-tension oil-break switches are to be provided,
operated by means of controlling apparatus on the
panels.
The switches, bus-bars and all high-tension
apparatus will be in brick compartments separate
from the board. In each generator circuit there are
two non-automatic oil-break switches in series and
on each feeder circuit there are two overload timelimit oil-break switches in series.
The two oil-break
switches in series on the same circuit can be closed
separately and then opened to test the switches without closing the circuit.
With the switches in the
closed position they are both operated at the same
time by the controlling apparatus, to ensure opening
of the circuit, and to put less strain on the switches,
although either one is capable of opening the load.
There will be nine transformer sub-stations distributed along the railway line. Each station will contain two 250-kiIowatt,
oil-cooled lowering transformers, supplying approximately 1,000 volts to the
trolley system.
Two transformers are used in each
;

'
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station so that in case of accident to one transformer
the station will not be entirely crippled.
It is the intention of the railway company to operate a direct-current road already ecjuipped with
the direct-current system. The present direct-current
car ecitiipments are to be retained, but the current
will be supplied from a rotary-converter sub-station
fed from the main system of the Washington, Baltimore and Annapolis railway. As this system is single-phase, it is necessary that single-phase rotaries
be used in the sub-stations. There are to be two 200-

These are 4kilowatt S50-voit rotary converters.
pole, 500-revolution machines. The general construction of these machines is very similar to that of the
Westinghonse polyphase rotary converters. The armature resembles that of a polyphase rotary except in
the number of collector rings, and in certain details
of the proportions made necessary by reason of the
The commutating proportions
use of single phase.
art so good that any reactions due to the use of
The
single phase will result in no injurious eflfect.
field construction is similar to that of a polyphase
The laminated field poles are provided with
rotary.
dampers of the "grid" or "cage" type, a form used
at present in the Westinghouse polyphase rotary converters.
The dampers serve to prevent hunting, as
in the polyphase machines, and also to damp out pulsations due to single-phase currents in the armature.
The damper acts to a certain extent as a second
phase. Each rotary converter is started and brought
to synchronous speed by a small series alternatingcurrent motor on the end of the shaft. The voltage
at the motor terminals can be adjusted either by
loops from the lowering transformer or by resistance
in series with the motor, so that true synchronous
speed can be given to the rotary converter, before
throwing it on the alternating-current line.
From the preceding description of this system and
the apparatus used on it, some conclusions may be
drawn as to the various fields where it can be applied
It is evident that a good field for it
to advantage.
will be on interurban long-distance lines such as the
Washington, Baltimore and Annapolis railway. On
such railways, high-trolley voltage and the absence of
converter sub-stations are very important factors.
For heavy railroading also, this system possesses
many ideal features. It allows efficient operation of
large equipments at practically any speed and any
torque, and also avoids the controller troubles which
are ever present with large direct-current equipments. It also permits the use of high trolley voltIn
age, thus reducing the current to be collected.
this class of service the advantages of this alternating-current system are so great that it is possible
that heavy railroading will prove to be a special field
for

find a
in the

present system are not so great that there will be any
urgent necessity for making a change. It is probable
that at first it will be applied to new railways, or in
changing over steam roads rather than in replacing
One difficulty with which
existing city equipments.
the new system will have to contend, is due to the
fact that the alternating-current equipments cannot
conveniently operate on existing direct-current city
lines, as is the present practice where interurban
It will be preferable for
lines run into the cities.
it to have its own lines throughout, unless very considerable complication is permitted. When the alternating-current system applied to interurban and
steam railways finally becomes of predominant importance, it is probable that the existing direct-current railways will gradually be changed to alternating-current as a matter of convenience in tying the
various lines together.
yVs was stated above,- alternating-current equipments cannot conveniently be operated on direct-current lines. It does not follow, however, that the motor will not operate on direct current.
On the contrary, the motor is a first-class direct-current machine, and if supplied with suitable control apparatus
and proper voltage it will operate very well on the
direct-current lines. This would require that the motors be connected normally in series, as the voltage
complete set of direct-current
per inotor is low.
control apparatus would be needed when the alternating-current equipment is to be run on direct current,
and considerable switching apparatus would be necessary for disconnecting all the alternating-current
control system and connecting in the direct-current.
The complication of such a system may be sufiicient
to prevent its use," at least for some time to come.
In some cities, very strict laws are in force in regard to the voltage variations in various parts of the
track system. The permissible variations are so small
in some cases that an enormous amount of copper
is used for return conductors; and in some cases special boosters are used in the return circuits to avoid
large differences of potential between the various
parts of the track .system. The object in limiting the
conditions in this manner is to avoid troubles from
electrolysis.
The alternating-current system will, of

A

course,

out to a control drum, rather than by means of the
induction regulator, as the latter device is much
in small units.
This is chiefly a question of cost, and if the advantages of the induction
regulator are found to overweigh the objection of
high first cost, then it will be used even on small

equipments.
In the Washington, Baltimore and Annapolis railway, the generators are wound for single phase. In
the case of large power stations with many feeders,
the generators may be wound for three phase, with
single-phase circuits carried out to the transformer
sub-station
or three-phase transmission may be
used, with the transformers connected in
such a
manner as will give a fairly well-balanced threephase load.
There are many arrangements and combinations of
apparatus made possible by the use of alternating
current in the car ec|uipments, which have not been
mentioned, as it is impracticable to give a full
description of all that can be done.
But enough has
been presented to outline the apparatus and to indicate the possibilities of this new system which is soon
tc^
see the test of commercial service.
;

New Westinghouse

Industries at Trafford City, Pa.

The remarkable growth of the affiliated Westinghouse industries was recently signalized by the creation of a new city and the building of another
Westinghouse manufacturing plant. The new industrial center is .located about 17 miles east of
Pittsburg, on the Pennsylvania railroad, and is to
be known as Trafford City.
Extensive factory sites
have been laid out here to provide for the overflow
of the several Westinghouse industries, a number
of which have already used up all the available
building room at their present locations and are still
pressed for space. The first of the Westinghouse
companies to erect buildings in the new city is the
Westinghouse Foundry Company, which is at present putting up an extensive and model foundry
plant and pattern shop.

In laying out the city provision has been made,
not only for the factories that are to be erected
there, but also for homes and all modern improveinents and comforts for the men who are to work
in the factories.
The latter will be located on a
farily level area between the Pennsylvania railroad
and the residence portion of the city, which will be
reached from the railway station by a steel viaduct
1,100 feet long.
The residence district has been laid
out upon hillsides and a generally level plateau, high
enough above the factory sites to render it free from

remedy

this.

For city work, it is probable that voltages of 500
or Coo would be employed instead of 1,000 or higb.er.
The transformers and controllers can be designed to
be readily changed from full to half voltage, so that
low voltage can be used on one part of the line and
high voltage on another. As the car equipments of
such railways arc usually of small capacity, it is
probable that speed control will be obtained by means
of a transformer with a large number of leads carried

dirt.

The new town

is

connected

with

Pittsburg

by

the Pennsylvania railroad, and, in addition, a streetrailway line has been built, connecting with the

Pittsburg Railways Company's line at Wilmerding,
2V2 miles distant.
The factory site,

located in a bend of Turtle
Creek, provides room for nine factory buildings,
each about 2co feet by 8co feet.
system of railway yards and tracks serving this area has been
laid out in a very thorough manner, providing a
track alongside of each building and transversely
through each end. The storage tracks, in connection with this, occupy an area of about 300 feet by
2CO feet. This system of tracks is connected w'ith
the main line of the Pennsylvania railroad by the
Turtle Creek Valley branch of the latter. It is also
to be connected with the towns of Wilmerding and
East Pittsburg, where the works of the Westinghouse Air Brake Comnany, the Westinghouse Elec-

A

and Manufacturing Company and the Westinghouse Machine Company are located, by an interworks railway, which will be operated by the Westinghouse interests.
The pattern shop and storage building, which has
already progressed well toward completion, is a
steel and brick structure, 605 feet long and 80 feet
wide, with a height to the eaves of the roof of 47
feet.
The pattern shop occupies 160 feet at one end
tric

rgoa
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Consolidation of Lighting Interests

in

Northern California.

more expensive

smoke and

it.

For general city work, this system may not
field for some time to come, as the limitations

October

The Bay Counties Power Company now has transmission lines extending over a dozen counties in
the northern part of California.
The service rendered by the company has been generous and satisfactory from the start and the company has found
a good demand for its service, both as regards light
and power. It furnishes power to almost the entire

street-railway system of

Alameda County. The net
good, and is steadily increasing, as the
reports show.
In July dividends of 20
cents per share were inaugurated, to be paid monthly.
As there are now 36,000 shares of stock out, these
dividends call for the disbursement of $7,200 every
revenue

is

monthly

month.

Ihe same parties that have engineered this enterprise also control the California Central Gas and
Electric Company, which buys its electric current
for light and power from the Bay Counties Power

Company and makes its gas from a process of its
own and entirely from California fuel oil. This
company supplies gas and electricity to a great many

towns throughout Butte, Yuba, Napa, Yolo, Nevada
and Sonoma Counties, and has reduced the rates for
both illuminants.

The same parties, which include John Martin and
Eugene de Sabla, Jr., of San Francisco and R. R,
Colgate of New York city, are also at the head
of anoLher and still larger corporation.
This was
incorporated some time ago with a capital of $30,cco,cco and is known as the California Gas and
Electric Corporation.
This organization has already
secured options on the plants of the Oakland Gas,

Light and Heat Company of Oakland, having a capital of $3,000,000 and $1,000,000 in outstanding
bonds,
and the Sacramento Electric Gas and Railway Company of Sacramento, with a capital of $2,500,000
and $2,100,000 in outstanding bonds.
It is now generally believed that the California
Gas and Electric Corporation will eventually absorb
or at least become the controlling factor in the properties and franchises of the Bay Counties Power
Company and the California Central Gas and Electric
Company, and thus practically place the whole business of lighting the principal cities and towns in
the northern part of the state under a single corpora-

tion.

Municipal Ownership
[From

ilie

in

Newton.

Newton (kwa) Daily Herald.

If there is any one thing on earth more exasperating than another it is to endure darkness when you
have paid for light. There has been 40 or 50 days

this summer when it was practically impossible to
see anything a large part of the day, due to thick
clouds and darkness. Yesterday afternoon this office
had to use tallow candles for several hours and the
work was delayed unreasonably.
What has always seemed queer to us is that under
municipal ownership we cannot have what we want
and what we pay for. When the old Thomson-

Houston plant was

in

Newton

the light service

was

Some attention was paid to consumers.
could get wiring done when you wanted it,
and you could find a light without striking a match
to locate it.
As soon as the Thomson-Houston plant
was out of the way the light service began to grow
inferior.
It has never improved.
As a matter of
excellent.

You

fact,

it

gets worse and worse all the time.
It is and
so wretched that nothing but local patriprevented the people from rising up in
indignation and wrecking the seemingly
plant in toto.

has been
otism has
righteous
worthless
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Plain

:

of this building.
The foundry building is 611 feet eight inches long
$2.
and 184 feet three inches wide outside of the brick
walls, which are 36 feet high at the eaves and 80
This book has been compiled from the issues of
feet at the peak.
As in the case of the pattern Power, with the aim of reaching the needs of the
shop, the foundations are built of concrete and the
average central-station or isolated-plant engineer.
superstructure of steel and brick. Ttie foundry is
For this reason, as stated in the preface, the author
divided transversely into three bays, the center bay
has not attempted "to cover the entire electrical
being 80 feet three inches wide between centers of
field, but rather to make the treatment of principles
columns, runways being provided
for
traveling
and practice in what might be termed the 'heavier'
cranes of 80-foot span and 150 tons lifting capacity.
branches of electrical engineering more exhaustive
The cranes will be electrically driven. At the mid- than is usual in a work of this kind." The subject
dle of one of the side bays, where the cupolas are
matter is put to the reader in "clear every-day
located, is a charging floor about 50 feet square,
phraseology." This does not mean that it is merely
constructed entirely of steel. The melting equipelementary, for it goes quite deeply into theory and
ment of the foundry will consist of two air furpractice.
Chapters six, seven, eight and nine treat
naces, each having a capacity of 30 tons, and three
on the theory of alternating currents and alternatingcupolas capable of melting 18 tons per hour each.
current generators. The transformer, motor (synThis will enable a casting weighing as much as 100
chronous and induction), rotary converter and electons to be easily poured, and the casting can aftertric light are taken up, in the order named, in the
ward be lifted out of the sand by one of the 150next four chapters. The last chapter (15) deals
ton traveling cranes.
with the Nernst lamp. Although the catechetical
The plans for the buildings were prepared under method of presentation is not the most time-saving,
the supervision of the Westinghouse Machine Comstill
there are many persons whose attention is
pany, for which the Westinghouse Foundry Comarrested and held by it. The writer has put his
pany will supply casting.?. The Security Investment
subjects in a good, logical sequence, which, to a
Company of Pittsburg, Pa., is the financial agent beginner, means much. The information given in
and general contractor for the entire works, and
the book is correct, up-to-date, and of much value.
Messrs. James Stewart & Co. of St. Louis, Mo.,
The index is well arranged and seems quite comand Pittsburg, Pa., are the managers of construction. plete.
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of natural gas has continued to
increase, although the pressure, except in the new
fields of West Virginia, has continued to decline,
necessitating the expense of compression in order to
market an increased production from the declining
fields, which expense must continue to increase as
the pressure declines and the distance to the source
of supply increases.
The value of natural gas consumed in the United
States in igoi was $27,067,500, which, at 15 cents per
I. ceo cubic feet, is equivalent to 180,450,000,000 cubic
feet.
If it were possible to store this gas
a cube,
the density throughout being equal, its sides would
be 5,530 feet in length, or 250 feet greater than the
sides of a cubic mile.
If 20,000 cubic feet of natural
gas be taken as equal to one ton of coal. 8,458,600
tons of coal, valued at $3.20 per ton, would be required to yield the sum of money for which the
natural gas sold.
The value of the production for 1901 was greater
than that of 1900 by $3,368,826, or over 14 per cent.
It also exceeded th.at of iSgg by $6,992,627.
It may
also be interesting to note that the value of the 69,,589.194 barrels of petroleum produced in the United
Slates during 1901 was $66,417,335, and that the value
of the natural gas amounted to 40.7 per cent, of the
value of the petroleum for the same year, and that,
further, when the fuel value of the coal and wood
displaced by natural gas in 1900 which amounts to
$32,445,156— is considered, this estimated displacing
value of natural gas is nearly 49 per cent, of the entire value of the crude petroleum produced in the
same year.
There were 10,297 wells producing natural gas at
the close of 1901, of which number 74 were not
turned into the gas mains, and 2,088 producing wells
were drilled in the same jear there were 453 dry

m

—

;

or non-producers, and 1,084 were abandoned.
In 1900 there were 10,293 producing wells, of which
number 24 were shut in; 1,759 wells were drilled in
the same year; 359 were dry holes and 991 were
abandoned. There were very nearly Soo miles of
pipe laid during 1901, the mains varying from two
inches up to 20 inches. This brought the total up
to 21,848 miles of natural-gas mains of from two
inches to 36 inches diameter in use at the close of
lioles,

igor.

During the year 1901 there was an unusual amount
of consolidation of the older companies, and there
were organized also a number of new companies with
large capital, with a view chiefly of utilizing the
great areas of high-pressure gas territory in Lewis,
Harrison, Iilarion and Wetzel Counties of West
\ irginia, by the construction of larger and longer
pipe lines, so as to market this increased production
in Western Pennsylvania and Ohio.
This involves
the outlay of many millions of capital.
As a source of power natural gas stands at the
head of the list for economy among the fuels, both
as to expense of installation and expense of operation.

has been supplying the power for a very large
factories and operations in the gas belt,
it has been extensively applied in creating
the power by which the natural gas itself is compressed from a low to a high pressure when the
original pressure has failed and the pipes are insufficient to deliver the necessary quantity of gas at
the well pressure. A number of these compressors
work up very close to 1,000 horsepower, with an
economy that enables eight to 10 cubic feet of natural
gas to develop a horsepower for an hour, a saving
of from 40 to 50 per cent, over high-duty steam
It

number of
and

lately

engines.
It is estimated that fully 1,000,000 domestic fires
are supplied by natural gas, and that 4,000,000 people
are furnished with this ideal fuel and light.
Companies or individuals to the number of 1,545
report the use of natural gas in manufacturing establishments of various kinds, numbering in all
5.742, including 102 iron and steel works and 219
glass works.

Messenger

Girls

and Boys

In

Chicago.

The Illinois District Telegraph Company is once
more employing boys to deliver messages, in spite
f its protestations that it would never do so.
These
'

however, are mostly above the age of 16 and
nearly all new to the employment of the company. The girls still hold their places, and, according to one of the officials of the company, will conoys,

.-.re

tinue to do so, the boys being employed for night
work and the deliverj- of messages to places where

go with propriety. From now on,
boys employed in the day work of the company
must accept pay on a commission basis. The girls
will continue to be paid by the day.
One of the organizers for the Federation of Labor
now proposes to organize the girls into a union, the
reason given being that the girls are dissatisfied
with their pay. It is said that the girls have been
approached regarding the formation of a union,
and have looked upon the proposal with favor. If
they are organized into a union, they will affiliate
with the union of the messenger boys.
a girl could not
all

rem

a bulletio furoipbed by the UDited States Geological
Survey (Charles D. Walcotl, director).
1

.

1-
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Some

interesting information in relation to the
nature of the ocean beds as pertaining to submarinecable laying has recently been published.
Some portions of the Atlantic cables are over three miles
below the surface, and this is not necessarily the
extreme depth, for the cable may, and probably
does, pass from the top of one submarine hill to
another, without drooping materially into the deep
valleys between. The greatest known depth of the
sea is 40,236 feet, or 7 3-5 miles, found in the South
Atlantic, about midway between the island of Tristan
d'Acunha and the mouth of the Rio de la Plata.
Soundings have been made to the depth of 27,480
feet in the North Atlantic, south of Newfoundland,
and about 34,000 feet, or nearly 6V2 miles, is reported south of the Bermudas. Even such enormous
depths as these need not hinder cable laying, so
far as the theory is concerned, but in practice, for
reasons of economy in maintenance and otherwise,
it is found best to take advantage of favoring conditions in the ocean's bed.
To illustrate, says Lippincott's Magazine, all of the cables between the
LInited States and Europe run up along the coast
until they reach the neighborhood of Newfoundland
before starting across to their destinations in Ireland
and France. The reason for this is found in the
range of submarine tablelands, forming an ideal
cable bed, which lies between the three latter countries.
In past years immense portions of this submerged territory have been plotted and mapped by
various governmental and private expeditions, and
It bethis knowledge is constantly being added to.
comes particularly valuable in economic cable laying.

Electrical Trade with Cuba.
The State Department has issued its last summary of the commerce of the Island of Cuba. The
balance of trade between Cuba and the United
States during the American occupation was decidedly in favor of the former, although not to so great
an extent as in previous years. During this period
Cuba, while importing $45,000,000 worth more than
she sold, yet exported more than $37,000,000 to the
United States in excess of her purchases from
the latter. It is to be noted, however, that the ratio
of import from the United States is materially
gi'eater than it was during the Spanish regime.
The total import value of telephone, telegraph and
other electrical instruments during the entire period
of occupancy only amounted to $101,250, the major
portion, $87,691, coming from the United States.
Of the remainder, $7,395 was from France, $3,792
from Germany, $1,426 from the United Kingdom,
$506 from Spain, $299 from Belgium, $137 from
Mexico and $4 from Switzerland.
The total importation of incandescent electric
Of this amount $16,335 was
lamps was $2i,2ig.
imported from the United States, $2,194 from
France and $1,812 from Germany, while AustriaHungary supplied $390; United Kingdom, $210;
Belgium, $167; Switzerland, $70, and Spain, $50.
The total importation of electrical machinery was
$240,647, of which the United States again led with
$221,064; France, $13,441; United Kingdom, $4,057;
Germany, $877; Belgium, $610; Spain, $277; Aus-

tria-Hungary, $171, and iVIexico, $150.

Central Service Plant for Dwelling

An

project

for

the

houses with central service plant
S.

of pipe galleries in the subway of the Ranid
Transit railroad in Broadway, between Ann and
Morris Streets.
letter was read from the Merchants' Association recommending the plan. All
the
members of the board were said to be in favor of
the plan, and as soon as the correct method of raising the money is decided upon the appropriation will
be made.
Mayor Low has announced that he will work
earnestly to have granted to the Pennsylvania
Railroad Company the right to run its proposed tunnel
under the Borough of Manhattan to the new termmal property purchased by the company at Thirtyfourth and Thirty-fifth Streets. The
Board of Aldermen will meet on October 7th, and he is in
hopes
of having a public hearing on the
question and
having the Rapid Transit Commission
act on the 01dinance before that time. At a
recent meeting of
the Central Federated Union
President Cantor was
given a vote of thanks for his
efforts to <.et The
labor clauses inserted in the
tunnel contract
At a meeting of the Rapid Transit
Commission
on Thursday the board briefly
considered four suggestions made by President Swanstrom
of the Borough of Brooklyn. These propositions
are as follows: To build ttmnel No. 2 from
the Battery to
and along Hamilton Avenue; to
connect the terminus of East River Bridge No.
3 with the Atlantic
Avenue tunnel by a spur from Flatbush
Avenue;
hat this tunnel
be extended to connect with
the Brighton Beach railroad at
Prospect Park- that
an extension of this tunnel be carried
by way of
tion

A

Fourth Avenue to Fort Hamilton, and
under the
Warrows, making a junction with the
Hamilton
tunnel.
On motion of Mayor Low the subject was referred to Chief Engineer
Parsons for a
report on the practicability of the schemes
and their
cost, as a whole and by sections.

Avenue

It

building

on foot

is

Montgomery Smith

the third

rail.

The annual
Company for

report of the Brooklyn Rapid Transit
the fiscal year just ended shows the
gross earnings to be $11,525,202, a decrease of $222,371, and the net earnings $3,808,073, a decrease of
$808,420, over the preceding year
The deficit for
the year was $129,156, an increase of $426,376. The
report that Jacob L, Greatsinger intended to resign
the presidency of the company was denied by the
ol^cials.

Electric Vehicle Company of Newhas been placed in the hands of a receiver
by Vice-chancellor Emery. The company was incorporated in New Jersey on December 13, 1899, with

The gross earnings of the Twin City Rapid Transit
Company of St. Paul and Minneapolis, Minn., for
the second week of September, 1902, are $69,101, as
against $66,416 for the same period last year. This
shows an increase in business amounting to $2,685.
For the periods of the two years extending from
January 1st through the second week in September
1902, $2,495,the gross earnings were as follows
277; 1901, $1,183,708, showing an increa.se for this
:

J.,

a capital of $6,000,000.
The application for the receivership was made by John R. Hardin, counsel
for George F. King of East Orange, one of the
stockholders. George P. Lister of Hoboken is the
president and treasurer of the concern.
Hardin's plea says that the assets of the company are

Mr

more than $57,000 and the

liabilities specified are
$42,000, and notes aggregating $37,500.
The bill
also avers that the company is being sued for $2,000
damages by John W. Newbury. Charles J. Roe of
Jersey City, suggested as temporary receiver by Mr.

Hardin, was appointed.
The Subway Construction Company has recently
placed a contract with the Otis Elevator Company
for an escalator, or moving stairway, to be installed
at the Manhattan Street station of the new rapidtransit road.
At this point the subway crosses the
Manhattan Valley on a viaduct, the tracks being
about 40 feet above the level of the street. The
escalator will carry passengers both up and down,
the two tracks being arranged in the same vertical
plane.
The guaranteed carrying capacity of the device is 20,000 people per hour, 10,000 in each direction.
motor of 35 horsepower will be sufficient
to operate the mechanism when working at its maxi-

A

mum
The

capacity.

eastern branch of the Electrical Supply DealAssociation, which meets at 39 Cortlandt Street,
has, according to report, ceased to make any effort
to control the prices of electrical supplies. Victor C.
Gilpin, the secretary of the Electrical Supply Dealer.?'
New York
Association, was interviewed by the
Times and said that the men who compose the orat
ganization had organized for social purposes
Afterward it had been ascertained that it
first.
would be advantageous to many dealers in the electrical supply business if something were done to
make the prices of the various patented articles uniers'

year amounting to $311,569.

has been definitely decided to establish a station

on the Rapid Transit railway at Central Park West
and One-hundred-and-fourth Street. This station
will be the only one between Broadway
and Onehundred-and-third Street and Lenox Avenue and
One-hundred-and-tenth Street. The roadbed at Central Park West and One-hundred-and-fourth
Street
IS about 50 feet below the street
level, and access
to the new station will be had by means of elevators.
The announcement has been made that the trains
on the Sixth and Ninth Avenue lines of the Manhattan elevated-railway system will be run by electricity on and after October 15th.
More than 500
men are now engaged in the work of connecting

ark, N.

of 96
in Birof that city,
who is the projector of the enterprise, says that sucHe writes to the iNIanufacc'ess is now assured.
"All but a small portion
turers' Record as follows:
and application for
the
capital
is
now
pledged,
of
charter for the Modern Dwellings Company is now
being prepared. Mr. W. C. Weston, the architect
of the several large office buildings now in course
of construction here, has designed the plans, which
comprise 12 eight-room houses, i5 seven-room
houses and 68 six-room houses, each having spacious
halls and porches, modern bathrooms, oak floors
and finish. All are to 'be supplied from the service
plant with hot and cold filtered water, steam heat
atid electric light. Gas ranges will be in the kitchens
and there will be but one fireplace, and that with
gas log. No coal is to be used about the premises.
Sixty-four of these houses front on four small parks.
All service pipes are carried through the alleys.
The service building provides laundries, storage
rooms, a heated playroom for children and a
swimming bath. The rates of rental are $35, $40
and $45 per month, including heat, light and water.
T. C. Thompson & Bros, are to superintend the conThe total cost of the improvement will
struction.
be $354,000, of which $180,000 is in stock and $174,loan."
mortgage
000 in
interesting

Notes.

York, September 27.— One of the propositions considered by the Board of Estimate on Friday was an application of Borough President Cantor
for an appropriation of .$250,000 for the construc-

The American

Houses.

mingham, Ala.

New York
New
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form.

An

understanding was arrived

at,

and

it

was

Recently, lie said,
operative for some time past.
.some dissatisfaction had arisen by jobbers, princiTherefore the organization depally in the West.
cided not to attempt to control the prices of the
"The subject of
patented manufactured articles.
ceasing to control prices had been under consideralion for a considerable time," Mr. Gilpin said, "and
we only did at the meeting what we had previously
still exist as
decided individually we would do.
a social organization."
The following-named concerns have been incorporated at Albany during the week: The RooneyWestbury Electric Lamp Company, New York city
capital, $50,000; directors, J. J. Rooney, Scarsdale

We

;

Harry Westbury, Harrison,

N.

J.

;

F.

J.

Rooney,

president, Owen Tyler second vice-president. Bethel
Veech secretary, W. N. Cox. This is an important
enterprise and the first extensive one undertaken
in K;entucky for .some time.
O. M. C.

Brooklyn

A. Calahan, J. H.
capital,
$50,000;
Wickert and E. H. Hartley, Brooklyn.
Electric Arts Company, New York city (electrical
capital, $10,000; directors, H. G. Carlecontracting)
ton and C. E. Danforth, Jr., New York city, and
H. H. Pratt, Westfield, N. J.
directors,

E.

;

ital,

Electric Construction, New York city; cap$10,000; directors, C. F. Camp and F. E. South-

ard,

New York

Camp

city,

and Alexander Gregory, Brook-

lyn.

Suburban Railway Company, New York city cap$ioo,oco; directors, J. C. Simon, William Ballin
O.
and Max Cohen. New York city.
;

ilal,

,

Canadian Intelligence.

—

Toronto, Septemher 27. Nova Scotia is to have
more electric railways. C. A. Flaherty, the chief engineer of the Egerton Tramway Company of Boston,
states that his company proposes to build and operate an electric railway, between the towns of New
Glasgow, We'stville, Stellarton and Trenton, with
a hranch to Abercombie Point, opposite Picton, and
to control the electric-lighting systems of the county
from Picton.
The Montreal Street Railway Company has offered
to accept a contract for the removal of snow during
the night from the streets of that city.
It will be
a costly job, but has to be done.
Street Railway Company is arranging with the City Council for the conveyance
of freight over its lines between the hours of i a. m.
and 4 a. m. The service as proposed will be a slow
and noiseless one.
The Lake Temiskaming and Northern Railway, the
government road for which the Province of Ontario has just let the contracts for building 110
miles, from North Bay to Lake Temiskaming, will
in all probability
be an electric road.
The settlers
along the proposed line are anxious that the motive
power should be electric instead of steam, as they
dread the danger of fire through the densely wooded
districts en route.
There are plenty of waterpowers
along the line, which can be utilized, thus making the road a cheap one to operate.
H.

The Montreal

From the Buckeye
Cleveland,

September
Columbus have

Ohio,

State.

27.

— The

legislative

at
recommended that
the franchise question be allowed to remain on the
statute books as it is; that is, the old law will be reenacted in the new code bill that is now up. It
now remains to be seen what will be done with it
when the code comes up for vote.
Regular service has been established on the Co-

committees

lumbus, Delaware and Marion road between Columbus and Delaware. It is intimated that the general
offices of this road will be located at Delaware.
One of the new 66-foot cars has been received and
is now in operation.
It is perhaps the largest car
operating on any road in the state.
The messenger boys of the Western Union Telegraph Company went out on a strike Monday because
the manager refused to increase their pay.
The Cincinnati, Milford and Loveland Traction
Company has been incorporated with a capital stock
of $700,000 to connect the two towns named with
Cincinnati.
J. M. Wilson, Claude Ashbrook, Harry

Gordon and others are interested in the new line,
which will be a competitor of both the Roudebush
and the Compton lines.
'1
he council of Reading, near Cincinnati,
has
granted the Cincinnati and Northeastern Traction
L.

Company
its

a 25-year
Jude^e

streets.

franchise to

Dennis

operate lines over

Dwy,er

of

Dayton and

other prominent men are interested in the new road.
The Toledo, Angola and Western Construction
Company of Toledo has been incorporated with a
capital stock of $10,000 by Thomas H. Tracey and
others.
It is supposed to be for the purpose of
constructing an electric railroad of the same name.
The River Road Company has been incorporated
in Kentucky with a capital stock of $350,000 for the
purpose of connecting Louisville and Cincinnati with
a trolley line.
It is stated that the company will
lake over the Louisville and Nashville steam road,
which runs from Louisville to Prospect, and will
convert it into an electric road. From there the
line will follow the course of the Kentucky River
If)
Carrollton.
Colonel A. S. Berry of Newport is
promoting a line from Covington to Carrollton, and
ii
may be extended to Louisville over the proposed
new line. The officers of the River Road Company
President, Lafon Allen; first viceare as, follows:

gas pipes by electrolysis, caused by vagrant curfrom ihe rails of the Rapid Transit company.
The municipal electric-light plant at New Ulm,
Minn., has been completed and put in operation. The
old company has agreed to accept payment in full
from the city to October 1st for street lighting and
waive the month of October, which its contract covers.
The old company's lamps were at once removed
from the streets in order that the new ones might
be put in place.
R.
rents

last spike in

the

Evansville-Princeton electric line was driven at the
corner of Read and Pennsylvania Streets last Friday.
The spike was driven by A. G. McKasson and afterward withdrawn by William Sonntag, officers of
the company, who will have it plated with silver
and preserved. This company has contracted with
the

Southern Developments.

Westinghouse company for $72,000 worth of
equipment to be shipped immediately.
C. Henderson of Ohio, in addressing the Cen-

Charlotte, N. C, September 27.— The United States
Radways and Electric Company contemplates issuing
$600,000 car-trust certificates to pay for new eauipment. The company has also agreed to sell the
stock of the United Electric Light and Power Company to the Continental Trust Company of Baltimore. It is considered certain that the car trust
will exercise its option.
It is probable that the Bay Shore Terminal Company of Norfolk, Va., will suspend operations for
the winter, with the purpose of resuming next spring.
The committees at Richmond, Va., have in sight
about $i6,oco, to be used in entertaining the visitors
to the International Association of Municipal Electricians, to assemble in that city on October 7th.
The Columbia (S. C.) Water Power Company

electrical

L.

Company,

Electro-therapy

—The
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States

Water
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Information Trom Indiana.
Indianapolis, September 29.

4,

example of the city water board and will sue the
Twin City Rapid Transit Company for damages to

;

;

Brooklyn.

American

October

convention

on the 26th, on the dangers of electrolysis, took the ground that cities should provide
in franchises that electric-railway companies should
in Indianapolis,

operate with a single-trolley system, such as
used in most cities. He asserted that such systems not only destroyed water and gas pjpes, but
that they were a menace to tall buildings, whose
frames are of steel.
The local and the long-distance telephone companies at Richmond have brought suit against the
Richmond Street and Interurban Railway Company
to enjoin the construction of high-tension feed wires
west to Centerville and Dublin. The wires, three
in number, are to connect the Richmond power house
with apparatus at Dublin. The complaint alleges
that 1,300 volts of electricity passes through the
wires in such close proximity to the telephone wires
that damage has already resulted, and that great
future damage will be caused by the burning out
of instruments and apparatus.
Judge Fox granted a
temporary restraining order and thus put a stop to
the work of completion until October 7th, when the
not
is

about

January ist a 1,300-horsepower
addition to those now in operation.
announced that the merger of the three companies at Macon, Ga., representing $1,000,000, has
been consummated. The properties are electric railways.
It is said that the merger of the Augusta (Ga.)
Railway and Electric Company and the AugustaAiken electric line has been consummated.
The Shafifer Boiler and Engine Manufacturing
Company of Westminster, Md., has been chartered
with $2co.coo capital stock. The company will alsn
manufacture automobiles. Head offices will be in
Baltimore.
L.
will

install

generator,

in

It is

be tried.
corps of civil" engineers, under R. W. Hunt &
Co. of Chicago, has completed a survey for an electric line from Jasper to Mitchell by way of French
case will

A

Lick and West Baden.

A

number of capitalists are organizing a company
Frankfort with a view to building a circle of interurban lines, Frankfort to be the center. Those

Old Mexico.

at

Austin.

interested in the company are R. F. Divan and
VV. r. Ball of Chicago, William George, Charles
Karoley and Vine A. VVatkins of Aurora, 111., C. C.
Callen and G. A. Janeson of Lafayette and D. A.
Coulter of Frankfort. The company will be incorporated this week with a capital of $2,000,000. The
plan is to connect Lafayette, Logansport and Kokomo with Frankfort, with an ultimate outlet to

Ground has been broken

at Indianapolis for what
of the Indianapolis Street Railway Company says will be the largest street-car
barn in the country. It is calculated to house 300

McGowan

The Chicago and South Shore Electric Railway
Company has opened its line from Laporte to the
Baptist Assembly Chautauqua grounds on the north
shore of Pine Lake.
petition for a franchise for an electric-light
plant is held up at Bluffton because a majority of
the council are wedded to the municipal-ownership
idea.
The city is in debt beyond the lawful limit,
but the conncilmen hope to evolve some plan to evade
The citizens generally oppose the
this limitation.
municipal-ownership idea and are insisting on the

Northwestern Notations.
September 27. — A co-operative

pany.
elec-

A

lighting.

The Western Union Telegraph Company has

ordered the establishment of a $25,000 storage battery
Work
in
the
West.
at Sioux City, Iowa, the first one
on the new battery is to be started at once.

The survey has been completed between Winona,
Minn., and Rushford for the proposed electric railAnother survey will be made for a line to
way.
Houston, and the company will determine which line
A line from Witoka to
will be the more profitable.
Houston is also to be surveyed.
The Electric Light and Power Company of Wapello, Iowa, has sold its plant to O. Vaught of
Mr.
Centerville, Iowa, who has taken possession.
^

Vaught is a
The plant

practical electrician.
of the Belt Electric Light and Power
Company at Pluma, S. D., is being replaced gradunew building is being
ally by new material.
erected over the old, which will be torn down as
The plant is
completed.
one
is
the
new
soon as
being kept in operation all the time.

A

electric railway is projected from Burlington
Keosauqua via Bonaparte and West Point, Iowa.
Another line is projected from Burlington to Birmingham via Lowell and Salem.
The Western Union Telegraph Company has

An

to

found the use of girls in St. Paul a great success,
number of girls have been added
as messengers.
to the force and they are found to be quite satisfac-

A

tory.
St.

Paul Gas Light

Company

will

Dillon,

Fred Wilson has resigned his position as manager of the Brantford (Out.) Street Railway Com-

tric-lighting plant is urged by the Merchants' Proteccommittive Association of Mankato, Minn.
tee of the association has reported that Mankato
has heen paying too much for street and commercial

The

&

PERSONAL.

F.

Minneapolis,

— Mackin

rated on September 14th. Governor Moro and other
distinguished state officials participated in the ceremonies.
Arrangements have been made for the early construction of an electric-railway line between the
cities of Linares, Mexico, and Teran, in the state
of Nuevo Leon.
W. D. H.

A

being granted.

25.

Pueblito, is in progress.
The promoters of the enterprise contemplate equipping the line with electric
power later on. The distance between the two places
is five miles.
The new electric-light plant in the city of Taxco,
state of Guerrero, Mexico, was formally inaugu-

cars.

franchise

September

an American contracting firm of Monterey, Mexico,
have taken the necessary preliminary steps towai d
building an extensive system of electric street railway in that city. It is reported that the deal involves the purchase and consolidation of the two
horse-car systems already in operation there. Mo 1terey has a population of about 8o,oco people and
is a great manufacturing and business center.
The work of constructing a street railway between
the city of Queretaro, Mexico, and the town of El

Chicago.
President

Texas,

follow ihc

W. W. Southgate of Nashville. Tenn., has been
appointed engineer of the Tennessee Interurban railway, which will build extensively in Tennessee. Surveys are now in progress.
Charles E. Lee, well known to Chicago electrical
men. is again connected with the Electric Gas Lighting Company of Boston. Mr. Lee is now the western traveling representative of the company and is
stopping at present at the Great Northern Hotel
in

Chicago.

Henry A. Pierce, treasurer and general manPawtucket Electric Company, died on
September 25th, at Pawtucket. of appendicits. He
was a prominent figure in the political and military
life of Rhode Island, and from 1884 to 1894 a" assistant secretary of the United States Senate.
He
was sixty-six years of age.
Col.

ager of the

Lieutenant-colonel H. A. Yorke of the Roj'al Engineer Army Corps of England has recently come to
this country for the purpose of inspecting electricailway systems. It is stated that he is desirous
of finding a w'ay to prevent the leakage of power
from electric wires and rails which has proved
very troublesome in England.
1

The latest story about the redoubtable Charles T.
Yerkes, street-railway magnate, formerly of Chicago
but now of London, is that he may write a book
based on his London experiences in dealing with the
extreme conservatism of British business methods.
"Precedents from
Mr. Yerkes is thus reported:
abroad are not tolerated at all; those made at home
are ^-iewed with suspicion and adopted with reluctance. Such American ideas as we have brought over

L>ctober
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are bound to be unpopular until we have given an
ocular demonstration of their worth. Great Britain
has awakened, but the process has not proceeded
beyond the eye-rubbing stage."

member of a lighta
Killingworth Hedges,
ning-research committee in England, recently arrived in New York. He has come to this country
to see if a more suitable means than a lightning
rod for preventing lightning striking buildings can
The

be found.

and

this

he says, is practically useless,
research has been greatly

rod,

branch of

scientific

neglected.

ELECTRIC LIGHTING.
company

Avera and associates propose organizing a
to establish electric-light plant, waterworks

and

factory

W.

T.
ice'

in

The Consumers'

Pocahontas, Ark.

Heat and Water Company

Light,

at Belzona, Miss., has been incorporated with $15,000
capital stock by F. Castleman, J. H. Levy and S.

Byman.
The citv of Winnsboro,

C, has $ro,ooo available
of
an electric-light plant.
for the construction
Whaley & Co. of Columbia, S. C, are the engmeers

in

S.

charge.

Fred Maver. Henry C. iVIayer and John M. Gray
have incorporated the Del Rio (Texas) Electric
Light and Power Company, to establish an electric

The

plant.

capital

stock

is

$8,000.

General Irving Hale of Denver is said to be seeking a franchise from Douglas, Wyo., for the erecThe
tion of an electric-light plant in that city.
proposition is now being considered.

The

ilarseilles

(111.)

Water and Light Company

has been incorporated with $10,000 capital stock to
furnish water, light, heat and power to the residents
the incorporators are W. Hammond
of Marseilles,
and M. A. Earl.

The Zanesville Railway Light and Power Company
of Zanesville. Ohio, has been incorporated with
$1,000,000 capital stock, by George H. Warrington.'
John Ross. George M. Finch. E. F. Gunther and
Thomas D. Braxton. Jr. The incorporators are
Cmcinnati

capitalists.

week's meeting of the Chicago City Coun35 orders for electric-li.ght signs in the First Ward
were passed. There has been some objection to the
large number of electric signs in the downtown
streets of Chicago, but Alderman Jackson states the
"The signs are usiially beauother side of the case
tiful and give the downtown streets an air of liveliness.
They help to light up the street and illuminate the dark corners."
.\t last

September

adapted for use

the

showing

iSth, and a forfeit of $1,000 goes into
This will be the third certified
treasury.
check of $1,000 forfeited to the city within a year.
The Opelika and Auburn Electric and Street Railcity

way Company proposes

City Electrician Ellicott of Chicago has devised
plan to prevent traffic in electric-light-company
franchises and to put a stop to the use of the city
He proposes that when a franin such transactions.
chise is given by the council it shall be required
that at least 51 per cent, of the stock of the corporation be deposited with the city in escrow. While
in such a state the stock can be negotiated and
voted, but will remain in the hands of the municipalMr. Elliity as a means of enforcing good faith.
cott finds that more than 50 electric-light companies
have sprung up like mushrooms, only to be bought
a

out by larger ones. Many of them never existed,
^ave on paper. In some cases no plants were ever
installed.

The legal department of Kansas City. Mo., is preparing to enforce that clause of the Metropolitan
street-railway ordinance which requires that companv to place and maintain an arc light of 2,000
candlepower at every street intersection where the
tracks of the street railway cross each other, and at
every corner where the tracks curve from one street
into another and at every place where the street-radway tracks cross a steam railroad. The city has
agreed to pass ordinances requiring the steam-railroad companies to pay their proportionate share of
the cost of the lights at their
enforcement of this clause of
nance will give Kansas City
street lights without cost to

crossings. The strict
the Metropolitan ordi170 additional electric
the city.

ELECTRIC RAILWAYS.

to build electric railways in

Opelika, Ala., and to connect that place with Auburn,
seven miles awaj'. It is also designed to build an
extension south of Auburn. H. D. Capers is secretary of the company.

The Texarkana (Ark.) Traction Company has
ihe
been incorporated to build an electric railway,
incorporators are Colonel E. J. Spencer of St. Louis,
president; Thomas W. Crouch of St. Louis, vicepresident; W. H. Arnold of Texarkana, secretary;
E. K. Smith of Texarkana, treasurer.

The Union Traction Company of Medina, N. Y.,
has been incorporated with a capital of $600,000 to
build and operate a 50-mile railroad along the shore
of Lake Ontario, from Batavia, Genesee County, to
The directors of the comOlcott, Niagara County.
pany arc Isadore H. GebiUe and Frederick L. Downs
of Medina and Joseph W. Holmes of Batavia.
Colonel Samuel F. Scott of Kansas City, Mo., and
associates propose to build the elevated railroad in
St. Louis for which a franchise was granted the
Rapid Transit Railway Company in 1889. Though
it
has generally been supposed that the franchise
was forfeited, Colonel Scott, who is president of
the company, says that work was delayed by court
proceedings, which in the opinion of his attorneys,
made the franchise still valid. The company was
originally incorporated with a capital stock of $3.000,000.
One of the three lines provided for in the
1889 franchise runs to the World's Fair ground.s.

According to last year's census, Paris had 96,698
horses which could be utilized in case of war, this
having been the average figure for many years but
This
this year the number has fallen to 90,796.
considerable diminution is said to be due to electric
traction and automobiles.
The Paris Omnibus Company had last year 16,579 horses in its service; now
it
employs nearly 2, coo less. In all the companies
which compete with the tramways and the Metropolitan railway, the diminution of horses has been
;

The remaining 3,17=; horses, which since last
year's census, nave passed out of service, have, there2,727.

fore,

it

is

said,

cil

:
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been replaced by automobiles.

AUTOMOBILES.
Philadelphia coiu-ention of the American
Carriage Builders' Association, held from September 13th to 18th, and at the convention of the National Carriage Builders' Association, held in Detroit
this week, the Westinghouse Electric and Manufacturing Company made a full exhibit of its standard
The exhibits inline of automobile equipments.
cluded the skeleton frame of a standard surrey, with
a single motor, a double-motor equipment on an
express-wagon frame, an Adams E.xpress ^vagon
with double equipment, a half-dozen Westinghouse
electric-vehicle motors of various sizes and capacities, several controllers, also battery indicating mereceptacles,
charging
connectors,
battery
ters,

At

the

switches,

etc.

POWER TRANSMISSION.
geological survey is investigating the waterpower resources of the country, particular attention being given to the central and western states. Great interest is manifested in the power
development of the streams in these states.
Another Potomac River power-transmission scheme
Dispatches state that an English synis reported.
dicate, represented by J. F. McLaughlin of Toronto,
Can., contemplates investing about $5,000,000 to develop the power of Potomac Falls, near Washington.
I).
C, and transmit it by electricity. It is said
that J. Carlin Kelly of Bradfordshirc. England,
and Russell Thayer of Fairmount Park, Philadelphia.
Pa., are interested.

The government

SOCIETIES

AND SCHOOLS.

A

meeting of the board of directors of the Michigan Engineering Society was held recently in Lansing, Mich., to canvass the votes cast by mail for
The following were declared elected
ofiicers.
President, M. E. Cooley, Ann Arbor; secretaryvice-president,
treasurer, Francis Hodgman, Climax
A. J. Holmes. Grand Rapids directors. Dorr Skeels,
Grand Rapids; A. C. Lane, Lansing; Professor
The next annual meeting
J. B. Davis, Ann Arbor.
will be held January 20th.
Lewis Institute, corner Madison and Robey Streets,
;

reported that the .-\ugusta and ."Mken electric
railway may be extended to Edgefield, S. C, a distance of about 22 miles. James U. Jackson of .A-ugusta. Ga.. is president of the company operating
It

is

road.
Fifteen hundred employes of the New Orleans
City Railroad Company struck on September 28th on
account of the refusal of the company to grant them
complete tie-up
higher wages and shorter hours.
•Tf traffic is reported.
Dr. F. W. Smith and others are interested in a
rlan to build an electric railway from Eluefield.
W. Va.. to Princeton, and thence to Camp Creek. The
distance from Bluefield to Princeton is eight miles,
while Camp Creek is about nine miles farther on.

this

A

.Application has been made to have a receiver
appointed for the West Michigan Traction Company.

This company was incorporated two years ago in
Tackson with the purpose of building roads in difSixtv carloads
ferent places in and near Jackson.
of steel rails were shipped to Benton Harbor for
franthe road, but not one rail was ever laid. The
on
chise obtained from the city of Jackson expired

;

Chicago, will give, in addition to the night courses
already announced, one in street-railway practice on
Tuesdays and Fridays, commencing October 7th.
The work will cover track construction, electrical
overhead construction, general equipment of motors,
power-house machinery,
brakes, etc., electrolysis,
other systems of electric traction, etc. The instructor of the course is H. M. Wheeler of the
engineering department of the Chicago Union Traction

Company.

PUBLICATIONS.
The

Street

Railway Review announces

that,

he-

ginning with its number for next January, its title
will be changed to Electric Railway Review.
The Link Belt Machinery Company of Chicago
issues an interesting bulletin descriptive of the Renold silent chain gear, which is particularly well

with electric motors.

diversified

Illustrations

methods of drive are given.

SPACE TELEGRAPHY.
reported that Germany's proposition to call
an international wireless-telegraph conference has
met with the general support of the powers, and
that the meeting will be called at an early date.
The Imperial Postofifice Department is now working
out a programme for discussion, which will be submitted for the approval of the cabinets before the
conference meets. The United States, in accepting
an invitation, reserved taking further action until
the programme is submitted.
It

is

TRADE NEWS.
The Charleston (S.
Company has increased

C.)
its

Electrical Construction
capital stock from $7,500

to $25,000.

Among

recent

South

Dakota incorporations was

that of the National Electrical Generating Windmill
Company, with authorized capital of $200,000. Joseph P. F. Flaigs is mentioned as an incorporator.

Boiler Company of St. Louis
with the secretary of state of Missouri showing that it has made an increase in its

The Heine Safety

has

filed articles

from $100,000 to $430,000.
Electrical Supply Company of St.
Louis has recently taken the agency for the new
Nernst lamp. The company states that it is carrying a complete line of these lamps, and is prepared
to ship promptly any size or voltage from St. Louis

capital

stock

The Western

stock.

In an issue of last week the Pittsburg Dispatch
"J. W. Leech, an electrical engineer for the
Keystone Electrical Company of Erie, is at tlie Griswold. His mission here is to establish a branch
sales office.
The firm is about to double the capacity

says

of

:

its

A

plant."

occurred in the Chase-Shawmut Company's
factory for electrical supplies at 392 to 398 Atlantic
Avenue, Boston, on September 22d. The company
estimates its loss at $30,000; insurance. $50,000.
During the fire a fireman fell from the roof of the
building and was killed.
fire

Users of conduits, and especially those in the
West, will tie interested to learn that the H. B.
Camp Coinpany of Akron, Ohio, wliose general
sales offices have been moved to New York city,
has opened a western office, with headquarters at
Chicago, in charge of E. V. Johnson, who is
well known in fireproofing circles, as western manager.
The Camp Company's products are favorably known all over the country, its conduit being
extensively
used by telephone and electric-light
companies. The Chicago office will contain, for the
inspection of prospective users, a full sample line of
the company's conduits.
The Camp Company has
recently issued a very attractive catalogue, handsomely illustrated, which contains the names of
over 150 users of its products.
The Berry Electric and Manufacturing Company
of St. Joseph, Mo., has been recently organized
with a capital stock of $10,000, which will be increased as the business of the company may warrant.
The company plans to do a general jobbing business
and construct private light and telephone lines and
also push the dynamo and motor trade.
It maintains

The mana retail department for the city trade.
agement of the business is intrusted to G. D. Berry,
who was for 15 years purchasing agent for the St.
Joseph and Grand Island railway, and whose ability
and integrity will do much to set the company's
business on a good footing. D. D. Berry is the
chief electrician.
He was a student in the works
of the Westinghouse Electric and Manufacturing
Company for three years, and worked about a year
for the George A. Fuller Construction Company on
F. W. Mackey, forthe Frick B'uilding, Pittsburg.
merly local manager for the Bell Telephone Company in St. Joseph, has charge of the company's
telephone

department.

The company

will

make

a

special effort to put in a lot of inter-communicating
and rural lines, a line of business wdiich has never
been pushed in that locality.

The Crocker-Wheeler Company

held at its works
Ampere, N. J., on September 25th and 26th, its
managers' convention. On the evening of
the 25th the annual banquet was held at the EngiThose present were the
neers' Club in New York.
officers of the company. Schuyler S. Wheeler, Gano
Brownell, Putnam A. Bates. C. N.
S. Dunn, W.
Wheeler and F. 'V. Henshaw. and the branch manRussell,
Samuel
Jr.. Julian Roe. J. Hallv Craig,
agers,
Louis P. Hall, W. H. Wissing. Francis B. DeGress,
Henry J. Sage. William A. Doble and Harold Lomas
At this dinner there were many interesting speeches
made by the branch-office managers, who came from
the various districts throughout the entire United
During the evening Francis B. DeGress of
States.
the company's New York office, who has been in
the service of the company longer than any of the
other branch-office managers, presented to^ their
general sales manager, Putnam A. Bates, in the
name of the managers, a token of their esteem and
an acknowledgment of his efforts in their behalf,
which Mr. Bates responded to in his usual happy
manner. The purpose of the convention was to bring
all
of the rnen closer together and give them an
at

annual

L
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opportunity of comparing notes and planning methods for handling the largely increased business of
the

company.

BUSINESS.
Electric Appliance Company of Chicago is
selling large numbers of Packard Mogul lamps.
This lamp is said to have many advantages over the
i6-candlepower incandescent lamps or the so-called

incandescent

has just issued a new bulletin
This bulletin contains much information
to users of electric signs and will be
mailed to anyone on request. The Goltz company
is
doing a large business in metal letters and is
placing them all over the country. These letters
are said to be giving the best of satisfaction and to
reduce the cost of electric signs to the minimum.
ters for electric signs,

(No. 3).

of

The

arc lamp.

Goltz Engineering Company, 1502 Monadnock
Building, Chicago, manufacturer of metal block let-

The

October

interest

The Illinois Electrical Manufacturing Company
of Peoria has been most successful in building up
A. C.
a street-railway and electrical-repair business.
manager of

company, in conjunction with
A. H. Crawley, about seven months ago organized
.Ault.

this

4,

1902

the institution with F. S. Kline as superintendent
of construction.
Mr. Ault was already well known
in the electrical field through his excellent work
for the Jenney company and also the Kester company of Terre Haute, Ind. Mr. Ault has felt from
the first that the best guarantee of good and quick
work was the employment of a thoroughly competent staff.
In addition to the repair branch of the
business, the Illinois company has lately added a
department for the purchase and sale of second-hand

dynamos, motors and other electrical machinery.
The company's motto in its repair business is "the
very best and most accurate work and the quickest
return shipments."

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
709,465.

Means

Secondary
N. J. Application filed January lO, igoo.
A system for supplying electric energy from a central

station is described in which are combined with a main
line or feeder circuit, a stcrage battery for supplying energy to a local or consumptioo circuit, the circuits being
always isolated from each other, an enerpy ronveyor, and
means for connecting the conveyor w th and disconnecting
it from the main and consumpti in circuits in a ternation,
whereby the conveyer wbile disconnerted from the feedercircu t charges the storage bnttery and wbile disconnected
from (he consumption circuit receives energy from the
feeder circuit. (See cut.)

Magnetic Wheel. John O. Heinze, Jr., Re709.484.
Application filed February 24, 1902.
vere, Mass.
For this and succeeding patent see a future issue.
Induction Coil. John O.
709.485.
Application filed
vere, Mass.
709,533.

Adjustable

man

G.

Heinze,
July 11,

Electric-lamp
Breitwieser, Brooklyn,

Jr.,

Septembe?- 2j, igo2.

Office^

the toggle-lever to allow the locking link to be withdrawn
from locking engagement and an electric battery and an
electric circuit for energizing the electromagnet to effect
the movement of the armature.

Charging of
for Controlling the
Batteries.
John Burry, Fort Lee,

Secondary
Dayton, Ohio.

Battery.

709,611.

William

Application

filed

L.

Silvey,

February

8.

In the battery are combined a battery plate having supporting ears with a lug on one of tbe ears, a bolt passia^
through the lug and provided with a screw-thread, a nut
for clamping the bolt to the lua, an equalizine bar, the
bolt exiending into the equalizing bar, and nuts for clamping the equalizing bar and the bolt together independent
of the lug.

Electrically
Operated
Dclroil, Mich.

Railway

Switch.
Application filed

James Loney,
June 21, 1902.

Re-

Combined with

filed November 20, 1901.
The hanger has two Idzy-tong aims, each pivoted and
supported at one eod on pivot blocks attached pivotally

cation

to a vertical rod.

scribed consiscs in dissolving the crushed oresin a nitrate
of the suitable metal, adding to the mixture thus formed
sulphuric acid, and subjecting the solution to the action of
an electric current, whereby the metal is plated out of the
solution.

the

movable contact on the car adapted

Clock. Newton Harrison, New
assignor of one-half to William
Laird, New York, N. Y. Application

Electric

709.818.

to be connected wiih the source of plectricity on the car
and fixed com acts in the road-bed are a swit^-b- point
structure comprising a vertically movable switcbpomt in
line w th the inner rail of the side track at the junction
therewith with the corresronding main rail and formed
with an in-line or inclines upon ihe lower face, a bos in
the road bed into which the lower portion of ihe switchpoint projects. verti'"al guide beari'g for thp switch-point
and operating mechanism inclosed in the box and comprising two elect omaenets in line with the switch-point
and adapted to be connected in circuit with the source of
ele tri -ity on the car A bar or carriage is slidingty supported
Ime therewith and
in the b^x beneath the switch-point
forms with its opposiie ends cores for the eleriromagnels.
Means carried by the bar or carriage intermediate the
cores are adapted to co-operate with tbe incline or
inclines on the switch-point to raise or lower the same.

1902.

Hanger. HerN. Y.- Appli-

Electrolytically Treating Ores.
Clinton E.
Dolbear, Boston, Mass., assignor to the American Mining and Metal
Extraction Company,
Boston, Mass. Application filed June 3, 1901.
The method of redu'ing metals from their ores de-

709.817.

1902.

'JZ(^,^']^.

liquid column constituting a piston at its upper end, valved
conduits connecting the top of the static-column conduit
with the condenser and cooling chamber, and an electrically operated pumping apparatus containii g a piston or
diaphragm arranged to press directly upon the liquid column at the lower portion thereof.

York,

N.

Y.,

May

ir,

Henry
filed

1901.

Renewed January

18,

1902.

In the clock are combined the clock train
nets, one of which is a p-rmanent magnet

and two magand the other
an e'ectromagnet the permanent magnet being adap-ed to
act first upon the train through a limited movement, and
the electromagnet adapted to act at the end of such movement to restor-- the permanent magnet to the beginning of
its working positiou.

m

709,714.

ered

W.

of Controlling the Energy DelivTranslating Devices. Harry
Leonard, East Orange. N. J. Application

filed

Method
to

Electrical

January

A method

31,

1S96.

of current through
a translaiing device is described. It consists in connecting the terminals of the 'rans'ating device with two condurtors of constant bui different potent'al. developing an
-electromotive force betwefn ihe translating device and
one of the conductors and varying the electromotive force
so that the potential at one terminal of the translating
device can be maHe hgher or lower than the po'en'ial at
of reversing the direction

the other terminal, whereby ihe
translating device will be reversed.

current through
(See cut.)

the

Automatic Telephone Exchange. Albert
M. BuUard, Somerville. Mass., assignor to the
American Bell Telephone Company. Applica-

709.739.

tion filed November 16, 1900.
For this and succeeding patent see paee

236.

Automatic Telephone-exchange System and
Apparatus. Albert M. Bullard, Somerville, and

709.740.

Malcolm C. Rorty. Dedham, Mass., assignors
to the American Bell Telephone Company, BosApplication filed August 29, 1901.
ton, Mass.

Means for Handling Telegraphic Receiving
Tapes for Translation. Patrick B'. Delany. South
Orange, N. J. Original application filed December 15, 1896. Divided and this application filed
August 20, 1901.
A telegraphic receiving tape-translating mechanism is

709,752.

NO. 709,465,

—CONTROLLER FOR CHARGING STORAGE
BATTERIES.

Electric-wire Pole. Bert McFarren, Na7C9.554.
varre, Ohio. Application filed June 9, 1902.
The pole is formed of metal and is provided with integral flanges and open upon one of its sides. Rungs or bars
are secured to the flangts of the pole and a cover plate is
removably attached to the pole and located over all or
part of the rungs or bars. Means are provided for securely
holding the cover plate in fixed relative position with the
pole.

709,598.

Electric

"Howard A.
filed

for

Igpiter

Gray,

October

i,

Explosive Engines.
Application
111.

Plainficld.

1901.

The device consists of a pair of intermittently contacting
igniting electrodfs one of which is rota.table, means for
rotating the electrode, a charge-controlling valve, means
tor actuating the valve, a governor for interrupting the
action of the valve, and an adjunct of the valve-octuating
means engaging the electrode-rotating means to bold the
rotatable electrode against movement.
709,602.

Brander.

Electric

Oscar F. F.

Rohhnann,

L. Jenkins and
Indianapolis, Ind., as-

The brander comprises a heating box containing a number of electrically conoected heating coils, a subbox or
depression from the bottom of the hei.ting box having outside branding characters, the subbox having communication with the outside air, and a cover for the heating box
having a dead-airspace.
Electrical

Releaser

for

Fire

Henry J. Podlesak, Lincoln, Neb.
filed March 16, 1897.

Doors, etc.
Application

Parts of the device are a toegle-lever pivoted to a frame
or base, a locUing-lfver pivoted to the base and liaving
one arm jointed to the toi/gle-lever, the ether arm adapted
to engage and hold a hook when the toggle-lever is in the
rieid position, (he hook being attached to the door or
other device to be releaspd. an electromaenet mounted
upon the frame and provided with a movable, pivoted
armature having a rod or a bar connected therewith and
adapted upon movement of the armature to shift or bend

u

t

^

NO. 709,714.— ELECTRIC CONTROLLER.

Power Hammer. James H. Jackson, Den709,820.
ver, Colo., assignor of one- fourth to Frederic
Schoff, Philadelphia, Pa. Application filed February 9, 1901.
The hammer consists of a casing, a tool carried by the
casing, means in the casing for striking the tool, a shaft
for operating the means, an electric motor, a flexible shaft
connecting the mot r with the operating shafi means on
tbe tool for making and breaking an electric circuit, and
wires extending from the means on the tool to the electric

motor.

709,837.

Electrically Controlled Optical Appliance.
ApplicaB. Wheeler, Fullerton, Neb.

Webster

tion filed May 9, 1902.
The appliance is provided with a barrel having a shutter
carrying a core and a solenoid, the core being attracted by
the solenoid when the latter is energized thereby to operate the shutter.

Willard L. Hall, PhilIllusion Apparatus.
709,764.
Application filed March 24, 1902.
adelphia, Pa.
In the apparaius are combined a scenic tunnel and an
illuminated car arranged to be moved through the tunnel,
the car carrying a series of exterior electric lighis having
independent circuits, the lights serving to illuminate only
that portion of the tunnel directly adjacent to the car, and
means

fcr coDtrolIing the light circuits.

Edward
Signaling
Apparatus.
Railway
Rowe. Indiana, Pa. Application filed June r,

709,798.

1901.

Harry

signors of one-third to Max Davids, IndianapApplication filed May 31, 1902.
olis, Ind.

709,607,

described. It comprises the combination of a reel upon
whi'"h the receivir g tape is wound, a drawing device
adapted to be intermittently actuated at the will of the
operator to draw from the reel a definite length of tape,
means by wh'ch the operator may manually control the
operation of the drawing device, and a board or support
between the reel and drawing device upon which the
lengths of tape successively lie in view of the operator.

0:

*

Combined wirh a railway track are registers in a sta'ion
or tower, contacts arranged adja'-ent the track and in
circuit with the registers, a locomotive having a contact
adapted to engage with the iirst-named contact, and an
alarm in the locomotive to operate tbe operation being
controlled by the operator in the stali-n.
Indicator.
Horatio S. Tittle,
Electrical
Los Angeles, Cal., assignor of five-sixths to
Gunzendorfer
and WillAdolph
Frank F. Wear,
iam Barker, Los Angeles. Cal. Application filed

709,806.

November

29, 1901.
The indicator has a driven shaft, an indicator shaft, a
dial thereon, seements having connections, circnit-closers
having connections, an arm on the indicator shaft in contact with the segments and having connections and means
for forcing the indicator shaft normally into contact with
the driven sh^ft.

Refrigerating Apparatus. Clyde -J. Coleman, Chicago, 111., assignor to Clarence W. Coleman. Application filed October 14, 1899.

709,814.

In the apparatus combined with a condenser and a coolchamber, are a static-column conduit containing a

ing

NO 709

\

N

\M0

.'iND

DRIVING GEAR.

Means for Driving Generators by Power
Taken from Car Axles. John L. Creveling, New

709.847.

York,

N.

Y.

Application

filed

September

11,

1901.

A movable vehicle is combined with a generator atid a
driving gear, embodying a pulley intermediate the generator and the support for the driving gear, means for securing the generator a"d driving gear to the bed plate in
operative positions fixed with respect to each other, and
an endless belt whereby either the generator or tbe driving gear may be removed from the stru'-lure and replaced
by a duplicate without the necessity

of readjustment of

the parts.

Combined
709.848.
L. Creveling,

Dynamo and Driving

New

York,

N.

Y.

Gear, John
Application

November 18, 1901.
One cUim reads: The combination of a generator, a
source of power whose motion is liable to reversals, a
driving gear intervening between the source of power and
the generator and embodying in its structure clutch mechanism and co-operating pulleys placed on opposiie sides of the
armature adapted to communicate motion in oue direction
only to the generator, irrespective of the reversals of the
direction of movement of the source of power, (See cut.)
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The Sydney

Like his immediate predecessor, H. H. \'reeland
of New York, J. C. Hutchins, who was yesterday
elected president of the American otreet Railway
.\ssociation. is a former steam-railroad man who
has transferred his activities, and with entire sucMr. Hutchins'
field.
cess, to the electric-railway
experience has heen gained entirely
in Detroit, where he is president and general manager of the Detroit United Railway and of the
Rapid RailwaN- System.
Tere C. Hutchins was born in Carrol Parish, Lou-

12

His early manhood was
devoted to civil engineering and construction work
in the building of steam railroads in the South and
13,

No. 15

City

Electric

Tramway System

of

Sydney, Australia, has made quite extensive improvements to its power house, located at Ultimo.
The additions to the power house are said to make
it the largest and most efficient station south of the
equator.
The boiler-room extension is 85 by 160
feet in ground dimensions and has a height in the
clear of 77 feet.
Two new brick chimneys have been
erected, one on each side of the boiler room, each
227 feet high and having an internal diameter of

street-railway

October

1902.

Largest Railway Power House South of
the Equator.

Jere C. Hutchins, President American
Street Railway Association.

isiana,

ii,

feet at the top.

The

boiler

room provides space

working on
and supplied with Babcock
& Wilcox automatic chain-grate stokers. With the
for the

1853.

installation

of 60 boilers, each

a pressure of 160 pounds,

tion,

The

170 feet long, making the room 98 by 270
height from the tie-rods to the floor is
55

of

75

alternator,

of a

triple-movement traveling crane.
has been built for
the output of the completed station, and

The switchboard
some
work

this

to

receive

an

high-tension

distributed to the five

is

sub-sta-

lead-sheathed

laid in

The

plant

cables.

duplicate to each

sub-station, as a precaution

in

case of ac-

designed to operate
the street-railway system of the city, which
includes

IC4

is

miles of track and

cars.

3,38

Electrical Exports in August.
Ihe electrical exports of the United
States during the month of August, 1902,
amounted

in value to $821,057. as compared
with $908,395 in the corresponding month
3f 19CI. showing a decrease of $87,338.

that fit him for executive
During the turbulent street-rail-

qualities

Under

agitation in Detroit President Hutchins

including

ments,"

the head of "electrical appliances,

and

telegraph
the

figures

$451,120; August,
crease of $188,889

telephone

1902,
is

instru-

August,

are:

shown.

1901,

A

$262,231.

Under

de-

"elec-

machinery," these figures are given:
August, 1901, $457,275 August, 1902, $558,Here an increase of $101,551 is seen.
S26.
Classified according to destination, the
exports of electrical machinery in August
to some of the most important buyers were
United Kingdom, $235,904;
follows:
as
British North America.
Japan,
$72,471
tiical

;

;

JERE

Mr. Hutchins is a widower and has no children. His administration of the American Street
Railway Association promises nothing but success.
neers.

Marconi and His Affairs.
Major Flood Page, the managing director of the
Marconi Maritime Communication Company, arrived
in Xew York city on October 4th. on the
Cunarder
Campania. He announced that Mr. Marconi would
for Cape Breton in a few days on the Italiaiii
rship Carlo Alberto, which the kino- of Italy has
I

Major Page denied that a wireless message
had l>cen sent from Cornwall to Cape Breton, as had
been announced in the daily press, stating further that
no attempt had been made to send transatlantic mesI'laned.

sages recently.
.\ recent dispatch from Rome. Italy, states that Mr.
.\tarconi has perfected an electric motor car having
a speed of 38 miles an hour, the accumulators, weighing 250 pounds, being sufficient for a journey of 560
miles.
'The account says that there are four batteries
arranged in a circle, divided into four sections, and

C.

HUTCHINS, PRESIDENT .AMERICAN STREET R.MLWAV ASSOCIATION
total

number

of boilers installed the capacity of the

plant will be in round

numbers 24,000 horsepower.

These 60 boilers will supply steam for 10 direct-connected units, six of which will generate alternating
current and the other four direct current. At presboilers are installed only for seven of the

ent

and three alternatingcurrent, the remainder to be set up as needed.
Besides the boilers, there are the following Worthington pumps in the room
Three compound, duplexplunger feed pumps, three vertical compound-beam
air pumps for the main engines, three compound horizontal circulating pumps and two combined air
and circulating pumps for the exciter and stoker

above

America,

260;

Berniitda,

821; Hongkong, $10,550;

First

Commercial Nernst Lamp'

first commercial installation of Nernst lamps
Chicago was put in operation on the night of
October 4th. The lamps are installed in- the Armi-

The

tage Clothing Company's store, 1618-1622 Milwaukee

Avenue. The store is 75 by 105 feet in size and
fronts on Milwaukee and Armitage Avenues. The
is

stokers,
is

also

which feed into the furnaces. The
employed for removing ashes from

the toilers.

The engine-room extension

consists

of an

addi-

Install-

in

power for the

elevator

$13.-

$8,094;

ation in Chicago.

Coal bunkers are placed above the boilers. The
coal is dumped from the railway tracks into these
bunkers through a crusher, which reduces it to a
three-inch gauge, and passes it on to a bucket-elevator, 576 feet long, with 288 buckets.
This elevator

grate

Germany

$17,-

British Australasia, $7.7i7; Chinese Empire, $4,144;
Argentina, $3,456. All the above show an increase
for August, 1902, with the exceptions of British
North America and Argentina.

engines.

rai.ses the coal at the rate of 40 tons per hour, its
capacity being capable of a 50 per cent, increase.
The coal is carried by chutes to the automatic chain-

$26,198;

Mexico,

units, four direct-current

:

Africa,

Brazil,

$41,207;
South
$24,073;
West Indies and

$68,925;

"Vondataga. Country and Fellowcraft Clubs
and is affiliated with the most prominent business
and social interests of the city.
Besides holding
the presidency, he is a director and large stockholder in the Detroit United Railway. He is also
a member of the American Society of Civil Engi-

in Paris.

attendant

paper-insulated,

cident.

Mr. Hutchins' advancement has been rapid. This is due to the
fact that the new president of the American Street Railway Association possesses

made soon

an

These cables are

will be seen,

that tests will be

for

core,

January. 1902, he

has invariably risen to the duty of the hour
and never once lost his self-reliant and
reassuring smile, which is calculated to
impre.ss the most skeptical with the belief
that in the end all would be right and everybody made happy. He comes in daily contact with many perplexing subjects, but his
quiet and affable manner of dealing with
men and measures takes the bitter edge
from all questions in dispute and has won
for him high regard and the reputation for
honest dealing. Mr. Hutchins is popular
in Detroit, both inside his company and
out of it. He is a member of the Detroit,

possible

back of the board and

the

tions— City, Newtown, North Sydney, Waverley and Randwick— by means of three-

organization.

way

at

by

current

Mr. Hutchins is also president of the Rapid
Railway System, which is a branch of the
Detroit United Railway, with a separate

many

cells

operated

accidental high-tension shock.
From the power house the

was advanced to the position of president
and general manager which lie now holds.

positions.

of handAll of the extension switches
oil-type) are situated in brick-

means of wooden rods and
levers from in front.
The switchboard instruments are supplied by means of current
and potential transformers, making it im-

When the Detroit United Railway
was organized in 1900 he became vice-president and treasurer of the new company, and

As

controlling
is

design.

(enclosed

pany.

in

a minute.
Each engine drives a
General Electric three-phase, 2S-cycle
capable of supplying 131 amperes per

phase, at 6,600 volts continuously, and designed to
stand an overload of 25 per cent, for two hours. All
parts of the engine room can be reached by means

in

annual meeting

revolutions

500-kiIowatt

brief sketch was made treasurer of that
Soon afterward Mr. Hutchins
company.
was also made vice-president of the com-

at the

are Allis-Reynolds, vertical, cross-

compound, condensing engines, with 32 and 64-inch
cylinders and 60-inch stroke, and running at a speed

to Detroit to

Railway Company, and the subject of

They

operation.

i?9a that Mr. Hutchirs cam
engage in street-railway work.
cf manage.-\t -.hat tin-.e there was a change
n-cnt in the old Detroit Citizens' Street

was

feet.

This extension provides for six main generating sets,
of 500 kilowatts each, three of which are now in

Southwest. For a considerable period he
was in charge of the construction department of the lines now forming the southern end of the Illinois Central system.
It

feet.

lights

furnished by the

— 220-volt

alternating current

Commonwealth

The installation consists
Twenty-two three-glower lamps,
pany.

of

Electric

the

Com-

following:

lighting the main
body of the store; one six-glower lamp in each of
two entrances; 19 single-glower lamps in the show
windows. The three-glower lamps are equipped with
Charles
sand-blasted globes and opal reflectors.
Whitney Carman & Co. of Chicago were the installing engineers. It is reported that the Nernst Lamp
Company has discovered a glower that works efiiciently on a direct-current circuit, and that it will

soon be placed on the market.
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AMERICAN STREET RAILWAY ASSOCIATION.
American
Railway Association was held in the Light
Guard Armory, Detroit, on Wednesday, Thursday
and Friday of this week (October 8th, gth and loth).

The

twenty-first annual meeting of the

Street

It

was an

entirely successful convention, with large

L. E.
Chicago
E. R. Mason, Porter &. Berg, Chicago
Myers, Chicago
Edgar S. Nethercut and wife, Paige
Michael O'Brien, Chicago City
Iron Works, Chicago
Railw^ay Company, Chicago H. K. Parsons, Pennsylvania
Steel Company, Chicago
Alfred M. Patten, Topeka Railway Company, Topeka, Kan. C. D. Portertield, Atlas
Frank L. Perry,
Railway Supply Company, Chicago
Western Electrician, Chicago Fred A. Poor, Webe- Railway Joint Manufacturing Company, Chicago W. S. Patterson, Consolidated Railway and Power Company, Salt
Lake City J. W. Porter and wife. Porter & Berg. ChiW. P. Read, Consolidated Railway and Power
cago
Company, Salt Lake City George F. Rooke, Peoria, 111.
Donald Rawstrom, Allen & Morrison Brake Shoe and
Manufacturing Company, Chicago J. C. Shainwald. Standard Paint Company, Chicago Grant W. Spear and wife.
Dearborn Drug and Chemical Works, Chicago
W. B.
Tarklngton and wife, Omaha and Council Bluffs Railway
Company. Council Bluffs, Iowa C. K. Thomas, American
Electrician, Chicago
William Walmsley and wife, South
:

;

:

:

:

;

;

:

:

papers
and good exhibits. The room available for the exhibition, even utilizing liberal portions of the adjoining streets, temporarily roofed over, was too
small for the great aggregation of street-railway
apparatus pressing for attention, and in consequence
the exhibition as a whole did not make such an
imposing display as at the New York, Kansas City
and Chicago conventions. Nevertheless, it was a
fine show and suffered only in comparison with
attendance,

discussions

earnest

practical

of

;

:

:

;

;

;

:

:

:

;

make

the operation of a street railroad substansuccessful and complete."
Speaking of the benefits of invention. Mayor Maybury made the curious statement that Tesla had
"discovered the power of looking thi-ough space."
He made a passing reference to the coal strike and
to the mayors' and governors' conference in reference to it called by himself, Laughter was excited by the following humorous conclusion of the
mayor's speech
"You will notice on the street
corners here and there gentlemen who in other
cities would be denominated policemen.
They are
not known as such here. They are guardians for
the stranger. Do not pay any attention to the belts
around the waists of these gentlemen. They never
to

tially

:

conventions where larger space was at the disposal
The Detroit street-railway men were
most hospitable they were indefatigable in caring
for the comfort and entertainment of the visitors.
of exhibitors.

;

hall of the association was in a large
the exhibit hall. The attendance was

The meeting
room under

good, especially

opening session.

at the

The Chicago

Special Train.

The

largest party of western visitors to the convention was carried on the Wabash special train,
leaving Chicago at 1:17 p. m. on Tuesday, October
7th, and arriving in Detroit at 8 :20 p. m. on the
same day. The train was made up of five oarlor and

'

sleeping cars, besides a diner and baggage car. It
carried 81 passengers under the personal direction
of N. C. Keeran, city passenger agent of the Wabash
Railroad in Chicago. The short journey was a pleasFollowing are the names
ant one in every way.
of the members of the party, arranged in alphabetical

order
R. Of. Arnold, Arnold Electric Power Station Company,
Chicago G. II. Atkin, Electric Storage Batter.v Company,
Chicago: .T. M. Atkinson, Chicago „ H. B. Abbott, Street
Railway .Journal, Chicago Dennis Aper, Coal Belt Electric
Railway Company, Marlon, 111. Theodore P. Bailey and
wife, General Electric Comp,any, Chicago James A. Britt.
Electric Installation Company, Chicago Frank L. Brown
and wife, Omaha and Council Bluffs Railway Company,
Council Bluffs, Iowa Max A. Berg. Porter & Berg, Chicago
F. N. Baylies, Rockford and Interurban Railway
Company, Rockford, 111. A. W. Ballard. General Electric
Company, Los Angeles, Cal. R. N. Baylies, Rockford and
Interurban Railway Company. Rockford; B. C. Beckman.
George Cutter and
Standard Paint Company, Chicago
B. ConGeorge W. Conover, Chicago
wife, Chicago
over, Jr., .John A. Roeblings' Sons Company, Chicago
Charles L. Case, A. Booth & Co., Chicago Robert F. Carr.
Dearborn Drug and Chemical Works, Chicago E. L. DrafC. N.
fen, Gould Storage Battery Company. Chicago
Duffy, Chicago City Railway Company, Chicago: A. H.
Charles Dalley, Underfeed Stoker Company, Chicago
John E. Eldred, Jr., Christensen Engineering Company,
Milwaukee H. T. Edgar, El Paso Electric Railway ComE. J. Evans, Lorain Steel Company, El Paso, Texas
J. E. Gavltt, Federal Supply Company,
pany, Chicago
Chicago Thomas G. Grier, American Circular Loom Company, Chicago Edward S. Grace, Wheeler Condenser and
C. G. Goodrich, Twin
Engineering Company, Chicago
City Rapid Transit Company. Minneapolis R. M. Heskett,
Knox Engineering Company. Chicago Edgar H. HamCharles L.
mond, American Electrical Works, Chicago
E. J.
Hull. Chicago General Railway Company, Chicago
Hunt. Aurora. Elginand Chicago Railway Conpany,
James, Christensen Engineering
AVheaton, 111.
J.
C.
;

;

;

;

;

;

STREET-RAILWAY EXHIBITION

;
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LIGHT GUARD ARMORY, DETROIT.

;

;

;

;

;

Chicago City Railway Company, Chicago Herbert Warren. Duluth-Superlor Traction Company, Dnluth
A. C.
Willis, Street Railway Review, Chicago
R. A. Whelan,
A. Booth & Co., Chicago
F. M. Zimmerman and wife,
Aurora, III.

;

;

:

:

;

:

:

:

;

:

Company. Milwaukee

:

Anthony

Ivalas,

T.

Q.

&

C.

Com-

pany, Chicago Charles D. Knight, Christensen Engineer
Ing Company, Milwaukee E. L. Kirk, Sioux City Traction
Company, Sioux City. Iowa George W. Knox and wife,
:

:

:

Chicago William E. Kelly, Western Electrician, Chicago
R. B. Kent. Atlas Railway Supply Company. Cliicag'.*
F. S. KenN. C. Keeran, Wabash Railroad, Chicago
James W. Lyons.
field, Street Railway Review, Chicago
Littlefield,
Allis-Chalmers Company,
Chicago
A.
S.
North American Railway Construction Company, Chicago
C. E. Lund, Chicago City Railway Company, Chicago
J. G. McMichael and wlf€. Atlas Railway Supply ComRichard McCulloch, Chicago City Railpany, Chicago
way Company, Chicago W. R. Mason, Coe, Smith & Co.,
:

:

:

;

;

:

;

to the

Wednesday, Opening Day.

;

;

H.

to

:

;

;

;

;

draw the little clubs which they have in these belts.
The clubs are used to frighten the children. If
confusion as to your whereabouts should overtake
you at any time, step up to one of these gentlemen
and tell him that you are attending the streetrailway men's convention, and you will be wafted

:

Vreeland of New York called
order at 11:25 a- m. on Tuesday morning, October 8th. He introduced Mayor
William C. Maybury of Detroit, who delivered a
speech of welcome with an ease and fluency that
showed that he was no stranger to this style of
oratory. The mayor extended a warm welcome to
the street-railway men.
He reminded them that
Detroit is so laid out as to be peculiarly adapted
President

IT.

the association

to street-railway service.
The center of the city is
a reproduction of the plan of the city of Washington, the City Hall and the Capitol being the centers
in

each

case.

The avenues

are

wide;

the

people,

ride in the cars and demand the best service, and
there are no hills to contend with.
"I desire to say,"
said the speaker, "in spite of the modesty of our
railroad management in Detroit for you know any-

—

managed by Jere Hutchins would be managed
modestly tha,t we point with pride to the splendid
thing

—

We

operation of our street railway.
are proud of
the cleanliness of our cars, the gentlemanly conduct of those in charge,, and everything that goes

haven you desire."
Vreeland thanked the mayor for his
welcome and then delivered his annual address,
which is as follows:
President

President Vreeland's Address.
It

is

exceedingly appropriate that the twenty-first

annual meeting of the American Street Railway Association should be held in the beautiful city of Detroit, for while the city street railways of the country
have not been idle during the last year, the greatest
development in electric-railway work since our last
convention, and, in fact, for several years has been
in the direction of interurban electric railways, and
in this class of road Detroit railway enterprise has
always been prominently identified. Radiating from
this city can be found some of the largest and most
modern of interurban railways, and Detroit ranks
with Cleveland, Indianapolis, Cincinnati and Dayton
as the most important centers in this country of the
interurban railway industry. It is connected by highspeed electric railways with Port Huron on the north
and Toledo and Cleveland on the south and east,
while the lines to the west extend with only a slight
break as far as the eastern shore of Lake Michigan,
and will probably before long find entrance into Chicago.

interurban railways have long since passed
when they could be considered simply as
suburban extensions of city lines. They are doing
a thorough business, which is constantly growing,
and the later and more ambitious examples of roads
of this class are built with a track construction inferior in no respect to the best practice of the steamThey operate usually for the
railroad companies.
greatest part of their distance over private rights-ofway, and attain speeds whch enable them to compete successfully with their steam-railroad rivals for
nearly every class of traffic except long-distance passenger and freight business. This extension of the
electric railway has introduced new problerns of discussion, such as fares, transportation of freight, etc.,
into the operating department, as well as the exercise
of the most advanced electrical engineering methods,
not only in the transmission of the power at high
voltage necessary to operate the cars, but in the car
equipment as well. Up to the present, direct current
has been used on the trolley wire or third rail, but
if the experiments with single-phase motors, which
it is announced are soon to be tried, prove successful,
Ihe possibility of the direct application of alternating
current to railway work will remove some of the inconveniences which now e.xist in the present system.
I will not take the time of the convention to give
the statistics showing the advances made in street

The

the stage
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railroading during the last year.
Some of ttiem will
be brought out in the papers to be read, and statispublished in the technical
on the subject are
press from time to time. It is interesting in passing
to note, however, that 11 years ago there were
about ijSoo miles of electric railways in the country,
while to-day there are between 24,000 miles and
J5,ooo miles, and that against an investment 11
years ago in street railways of about $75,000,000, tlie
total capital invested to-day is in the neighborhood
These figures show that the
of two billicui dollars.
time has come when we should no longer apologize
for our. existence, but should take a stand individually and as an association for the protection of our
rights as a corporation.
It is a venerable saying that corporations have no
souls, and, perhaps, the credit that has attached
to this aphorism accounts for the evident belief of the
public that they have no feelings.
are here as
members and managers of a class of corporations
winch is more intimately related than any other to
the comfort, convenience and success of the people
tics

We

hand of the despoiler for one moment seems to
menace them, everybody begins to talk about the
sacred rights of property. That is just as it should
be.
But money lent to the government at a comfortable rate of interest is no more directly emploj'ed
upon the public business than that which is represented bv the stock of a street railroad, and it is no
.answer to the claim that it ought to have fair treatment, that it ought not to be the object of special
prejudice and attack to say that it is particularly
valuable. Its value is strictly measured by the public
service it renders.
The contract, of which our charters and certificates of incorporation are the witnesses
authorizes us, as the universal law of business authorizes everyone, so to employ our abilities and resources as to obtain from them the greatest possible
result to ourselves, and if, in recent years, street-railroad shares have been especially good income earners,
it is because the street-railroad companies are meeting
the public ends for which they were organized, because they have studied ,and facilitated the public in-

GENERAL ELECTRIC COMPANY

who live in cities and towns. Upon the orderly operation of a street railroad depends
substantially
everything else that .goes on in a thickly settled community. It is true that what we are operating is a
valuable privilege granted bv the public, but its value
depends chiefly upon the efficiency with which the
public is served, and the public was moved to grant
it solely from considerations of its own comfort and
The contract between the public and the
railroads, therefore, is a contract of partnerinterest of the partners is identical.
What the public wants is the best possible service,
and only by giving the best possible service can we
obtain the largest possible returns for our money.
And j-et, despite this close association of interest,
interest.

street

ship

and the

.

it

is

the experience of

all

of us that there

is

scarcely

any limit to the impositions which the pubHc will
permit, and rather cheerfully permit, to be laid upon
street-railway corporations. Legislatures and boards
of aldermen seem to regard street railroads as fair
game to be hit at as often and as viciously as anybody chooses, and the public newspapers, so far from
taking into account the service we are rendering and
protecting us against the schemes of demagogues,
are rather inclined to regard injuries so inflicted with
amused indiflterence, if not with positive favor.
In every other form in which property manifests
itself, except in shares of corporate stock, it has wellOne thousand
defined rights and valuable privileges.
dollars invested in banknotes or government bonds,
or even in real-estate mortgages, are surrounded with
legal safeguards to maintain their value, and if the

S
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public on which an election is to be held and a policy
defined for future legislation, may be one which
vitally concerns the ititerests, even the life of a corporation, but if it were to undertake to express its
views from a public platform or to influence the votes
even of those persons who derive their means of
livelihood from its operations, the very foundations
of social order would seem to be attacked. It must
stand by on such occasions in submissive silence. It
must affect an attitude of indifference, and if it does
not actually proclaim to its employes their title to
vote as they please it becomes at once the object of
suspicion and prejudice.

Wars have been fought and governments formed

to

vindicate the principle that there shall be no taxation
without representation, but if a corporation should
ask to be represented in a public body that had the
power of taxation and was proposing to exercise it
upon corporations, its action would be observed with
indignation and amazement. Even in the courts its
standing is prejudiced, and before a jury sworn to

EXHIBIT AT THE DETROIT STREET RAILWAY CON\-ENTION.

terests and needs, because they have put themselves
in advance of the development of the cities and towns

they run through, because at vast expense they have
introduced new methods, new machinery, swifter,
more frequent and improved accommodations, and
it has never been
laid down by the courts that a
contract could be broken and new conditions imposed
because either of the parties to it had done better
than was anticipated, and certainly not because both
had. And yet the contracts between the public and
the street-railroad companies are being continually
infringed upon by the imposition of new taxes and
new requirements, and it has come to be considered
almost an impertinence for a corporation so injured
to offer ever so mild a protest.
In the theory of the law a corporation is an individual, but apparently only for the purpose of
enabling it to be got at. It has all the obligations
of individuals, but of their rights few. The politicians of all parties talk themselves hoarse with eloquent protestations of their love of individual liberty
and individual rights, and so well have their laws
justified these pretensions that no man in this country is so idle, so worthless, so bereft by his own acts
of character, property or position but that if he contrives to keep out of prison he has a vote and the
opportunity of making his equal influence felt in
But a corpothe determination of public questions.
ration, even such a corporation as is organized to
serve the public convenience, may neither vote nor
in any other way participate in making the laws by
which is must be bound. The proposition before the

render an impartial verdict upon the facts, its first
and constant care is to remove from the minds of the
jurymen a frankly admitted antagonism.
It is not remarkable that in this situation the law
should discriminate against corporations. The failure to assert rights when they are threatened is always taken as a confession that they do not exist,
and encroachment follows encroachment, with ruth-

Timid counsels have so far prevailed
the street-railroad companies in the adjusttheir affairs with the public that in many
states there is a gross discrimination in the taxing
laws against such corporations. When, bv Federal
legislation, it was proposed to tax the incomes of
individuals, although a limit was placed which protected the poorer classes, public protest made itself
felt so powerfully that the Supreme Court of the
United States, after holding that an income tax was
lawful, proceeded to reverse itself and to find
constitutional objections that absolutely killed the
income-tax law.
And yet an income tax upon
the earnings of corporations is found upon the statute
books of many of our American commonwealths, and
corporations with which a state has made definite
contracts fixing and limiting the obligations on either
side are required, notwithstanding these contracts, to
pay other and additional taxes upon their gross earnless certainty.

among

ment of

ings.

When money

is

invested in a public franchise upon

terms and conditions expressed in a charter or a
certificate of incorporation under a general act. the
shareholders have a moral, and it ought to be a legal,

[Continued on fage
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The Steam Turbine— Its Commercial

It

is

tingent

works, at Wilmerding, Pa., where the first unit was
started in August, 1899, two more shortly after, and
the fourth unit in April, igoi. Thus, the plant has been
in service, for the most part, more than three years,
and the fourth unit about 18 months. The plant
operates regularly 11 hours per day, the service
being electric power and lighting. With tne iron
foundry running at night, one turbine is run 22 to
In general, the units have run
23 hours per day.
perhaps within 20
their rated capacitj'
quite
to
per cent. of. it, as a minimum. An interesting comparison has been made elsewhere of the efficiency
of this turbine plant with the installation it sup-

Aspect.'
By Edward H. Sniffin.
of little moment wliat the direct or conadvantages of the steam turbine may be, if

Offered, as it is. in
its reliability remain in doubt.
large units, and being apparently more related to
the classes of service which impose the most exacting requirements, the demand is imperative that
in this one vital respect there be little left to chance.
Before recurring to actual experience, it may be
instructive to consider for a moment the general
character of the turbine as a type of motor, conFig. i shows the
trasted with the piston engine.
longitudinal section of the Westinghouse turbine.
The steam entering the governor valve arrives at the
chamber (A), then turns to the right, passing first
a set of stationary blades, then impingmg on the
moving blades, driving them around, and so on,
until it arrives at exhaust chamber (B). And here is an
interesting lesson in physics
a demonstration of the

—

planted, the latter comprising simple and compound engines, scattered
about the works.
The Hartford Electric

Light Company, at Hartford, Conn., has a 1,500kilowatt, two-phase,

—

6

2,4C0-volt,

-

c

y

c

from
some knowledge of

namics, obtain

1902

11,

evidence of actual results
and determine if
the standards of present practice may not be improved.
It is well that the makers of the turbo-generator
have been compelled to adopt the practice of basing
the steam consumption on the unit of output, so
that their guarantees are given on the electrical
the

its

efficiency

horsepower or kilowatts delivered on the switchboard, and not on the indicated horsepower developed. This at once eliminates the factors of engine
friction and generator loss, and thus more definitely
establishes a measure of performance.
One is impressed with two distinguishing features
of the turbine's steam efficiency, namelyj that it
seems to vary but little over wide ranges of load,
and. further, that the size of the unit has comparatively little bearing.
It follows, then, that if good
results are possible at all, they are neither restricted to the larger plants nor to the requirement
of steady load.
Fig. 3 illustrates this.
Herein are given the results of tests on a 400-kilowatt turbine, made at the
builders' works before shipment, the machine having
since been in daily operation some eight .months.
These tests were conducted under brake load, so
tliat the figures are based on the brake horsepower

e

1

October

developed. The rated load would be about 600 brake
horsepower. The steam-consumption curve is seen
to be very flat, graduating from 14.47 pounds at full
load, to 16 pounds at half rating, and to less than
ig pounds at one-quarter capacity.
The relation of
the consumption of steam in pounds per hour to
brake
the
horsepower developed is also shown, this
line being almost straight.
In the tabulation may
be observed the interesting comparative effect of

vacuum and

superheat.
thus shown that with a unit as small as
4C0 kilowatts, we may obtain a result of 14.47 pounds
of steam per brake horsenower per hour, corresponding to less than i^vYi pounds per indicated horseIf

THE STEAM TURBINE— ITS COMMERCIAL ASPECT. -WESTINGHOUSE TURBINE.
conversion of heat into energy

outfit,
which
was
started
in
April,
igoi.
This,
present,
at
largest
is
the
turbine yet installed in this country.
Put in, as it
was, to relay the company's waterpower. it has not
been in constant service, but has usually been required but one or two days a week. At such times,
however, it has carried the full station load of some
1.800 or 1,900 kilowatts.
Reference will hereafter
be made to its striking economy.
great deal of interest has centered in this early
installation of a good-sized outfit in a prominent
location, and its excellent performance is now generally well known.
Some difficulties were at first
experienced nor were they entirely unexpected, for
there had been no facilities, as there now are, for
testing the outfit before shipment, and it was merely
run at the shop without load. Having in due time
overcome these local defects, which partook in no
sense of functional fault, the turbine was then in
serviceable condition, and its operation has since
been most satisfactory. And the Hartford company,
notably alert to adopt the newer thing if there seemed

turbo-generator

for while the temperature of the inlet end is that of the entering live steam,
the exhaust end, but three or four feet distant, is not
so hot (about 126 degrees F.) but that one may
bear the hand. The cut will show that the only
real moving part is the spindle, revolving in its
bearings, the governor mechanism and oiling ar;

rangement being comparatively insignificant. The
blades do not wear, as the steam velocity some

—

—

limit of the material in the blades.
They are subjected in regular practice to a strain of about onefortieth of this amount.
The actual pressure ex-

A

TEST OrWESTINGHOUSE-PARSDNS STEAM TURBINE
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power, it is evident that moderate-sized plants may
with the turbine be sufficiently subdivided to give
the maximum flexibility of service, with insurance
of relay, and yet possess an efficiency heretofore
Further than
identified only with very large units.
this,
a fluctuating load is not incompatible with
high
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erted on each blade is about one ounce.
complete
description of the mechanism is not needed here.
It is sufficient to note its general character and to
contrast its obvious simplicity and freedom from
complication, with the recognized complexitv of the
piston engine.
The inference is clear that in con-

I4B

is

A

5C0 or 600 feet per second is not sufficient to affect
them. The blades are made of a special material,
and are calked in such manner that the force required to pull them out would exceed the elastic

27.*

it

economical performance.
the

units

become larger the turbine

is

then

brought into comparison with the best steam-engine
where it still preserves its uniform efficiency, and where its practical advantages are no
In a recent instance, a result of II.
less evident.
pounds of steam per electrical horsepower per hour
was guaranteed on a turbine of 750 kilowatts capacity, corresponding to about 10.17 pounds per indicated horsepower, which, though the size is modperhaps within the ability of but few
erate,
is
engines, of any size or type, that have ever been

practice,,

built.

may be pertinent to cite a few results obtained
regular service. The turbine at Hartford, under

It

in
test

BRAKE MORSE POWER

THE

3.

STEAM TURBINE - ITS

COMMERCIAL ASPECT.

structive opportunity, at least, the turbine should be
the more reliable.
The steam turbine, before it had obtained any
considerable recognition here, was not entirely with-

Parsons and others had done
For instance, in t8q7
the Newcastle and District Electric Lighting Comout

success abroad.

much

to

prove

its

pany, operating ii
each,
their

reliability.

turbines of 75 to 150 kilowatts
repairs and renewals on
including turbines, generators,

showed

their cost of

entire

plant,

condensers, pumps, fittings, cables, etc., to
he twenty-six one-hundredth of a cent per kilowatt
per annum.
In this country the steam turbine is now operating
in
several plants.
The first prominent installation
was at the Westinghouse Air Brake Company's

boilers,

I.

Abstract of paoer read before the Ameiican .street Rail-

way Association

at Detroit. Micli.,

on October

10, 1502.

-

TEST OF

40'J

KILOWATT TURBINE.

has found when its water supply
ran short that it paid to run the turbine and allow
its Corliss engines to
remain idle. This turbine is
seen in Fig. 2.
Is the steam turbine efficient?
And what, if it
may be so termed, is the character of its efficiency?
Is it, like the various types of piston engines, peculiarly fitted to certain conditions which permit of
little change if economical performance be retained,
or is there evidence that the turbine has a greater
inherent efficiency that is less affected by attending
circumstances?
The interest of engineers in the turbine has, perhaps, been drawn chiefly to the evident possibilities
of its steam economy, and to the data already acquired, with the discussion it has provoked, much
more of value will be added.
may, in a general
way, however, without referring to its thermody-

advantage

in

it,

We

conducted by Professor Robb,

at

an

average

load of 1,800 kilowatts, with 155 pounds steam pressure, 27 inches vacuum and 45 degrees superheat,
gave a result of 19. i pounds of steam per kilowatthour, or an equivalent of about u.46 pounds per
indicated horsepower-hour. An interesting comparison has been made at this plant of the relative
under regular operating conditions, of
efficiency,
They have
the turbine and their Corliss engines.
one 18 and 34 by 48, and one 24 and 44 by 60 crosscompound horizontal Corliss engine. These engines
drive direct by belt one 400-kilowatt and one 600kilowatt generator. The turbine is, of course, directconnected to its generator. They have made comparisons of operations based in each case on rather
extended runs. It has been found that the turbine
requires in delivering i,goo kilowatts on the board
about the same amount of coal that is used with
the Corliss engines to deliver 925 kilowatts, the
steam pressure and vacuum being identical in both
cases; and this with the engines running at about
their point of best efficiency, and known to be in
Comparisons of this kind, while
excellent condition.
not scientifically exact, are perhaps of greater interest

measure of commercial performance.
But is its cHiciency maintained? A question often
asked, and a verv important one, too. Looking at
the turbine casually, it seems as though there would
he little opportunity for any change in its mechanical
There is no complicated valve gear to
functions.
as a

October
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watt unit, including the direct-connected generator,
the engine cylinders being 28 inches and 56 inches
by 48 inches stroke, which, at 95 revolutio4is, with
25 pounds mean effective pressure, referred to lowpressure cylinder, gives about 1,400 indicated horsepower. It will be seen that the floor area of the
turbine is about two-thirds that of the vertical engine and about two-fifths of the horizontal. Such
comparison, of course, is limited in its application.
With each set of conditions requiring special treatment, no standardization of space reguirements can
be established. Still, with the limitation of isolated
experiences, it is possible without attempting to

get out of adjustment; no pistons to leak; no rublittle
bing surfaces to set up excessive friction
chance of misalignment; and, altogether, there seems
to be no good reason why its original condition
should ever be very much disturbed. The blades
appear to be the vulnerable point, for they do the
work, and there are a good many of them. Their
;

number, though, is in their favor, and being loaded
as they are to only about 2% per cent, of the pressure they are built for, they possess an abnormally
large factor of safet}'. The experience has been
that the turbine is less liable to depart from its
original standard of performance than any oilier

designed

plant, employing the steam
turbine
far
in these particulars than
ever represented by the difference
in cost between

more money may be saved
IS

machinery of high grade and that of inferior
quality

A

case or two may be to the point
plant was
recently
aid out to contain three
1,000-kiIowatt
iimts, with vertical cross-compound
Corliss engines
*"'" '"°''<= i.°oo-l<ilowatt units were
co'ntf'^';"!?"^'
comracted
for,
steam turbines being ordered
It
was found that the turbine saved
900 square feet of
engine-room floor space, and about
38,0^. cubic feet!
:

A

°Hginally designed for
' """'
H
''f'"
the
saving of
space would have been
double these amounts, and the
cost of land, buildinand foundations been reduced
about
One other case of perhaps greater $50000
interest recently came to notice, that
of a plant of 8 lookilowatt capacity, laid out on
modern lines, emploviu"
vertical cross-compound
condensing engines
There
|s no
space for additional engine%ower,

Srhlne
tui bines

increase would

and

require

ai ^

building exfension and

en-

=h°wn

that

'^"''-

whhon'r"'
""^r'
^""Y^^"
b.eyond
the present
°°'"S

I'

^^^=

building walls, and
n
witlou
disturbing the existing machinery,
the plant
might be doubled in capacity by installing
turbines
in the space available
below the present engine-room
evel and adding another
deck of boilers. And it
has been figured that this arrangement
would effect
a reduction of over
$3 per kilowatt per annum in
the present interest charge.
With some measure thus obtained of the
comparative indirect expenses of
installation, we may turn
to consider the cost of the
turbo-generator outfit itseit.
Is It high in price, or is its
cost, if not an
attractive^ feature, still within our
common idea of
value.'
I he answer is that its
price is reasonable;
that, indeed, where the comparison
is fair, the turbine
will require the lesser first investment.
It is
un-

happily, quite as difficult to compare
the costs of the
turbine and piston engine as to compare
the costs of
engines themselves.
thing is, of course, high or
low^ in price by comparison, but where the
steam
engine is concerned, to measure values were
a hopeless task so long as there are held divergent
views
of design and construction and of engineering adaptation, with the builders themselves wide
apart in their
practice.

A
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FIG. 2.

KILOWATT TURBO-GENERATOR AT HARTFORD, CONN.

-1,500

ASPECT.

establish any universal laws, to make some reasonably close comparisons of the space required for
the turbine as against the conventional types of
engines. It has been thought desirable, then, to
take a number of different-sized plants, each composed of several appropriate-sized units, the selections
being as follows
1,000 hcrsepower in 2
400-kiIowatc uniis.
750-kilowatt units.
3.000 horsepower in 5
5,000 horsepower in 4 — r.ooo-ktlowati units.
^io.ooo horsepower in 3 2,500-kilowatt uoits.
15.000 horsepower in 4— 2. soo-kilowatt units.
30.000 horsepower in 4 5.000-kilowdit units.
50,000 horsepower in 7 5,ooo-ki]owatt uniis.
sepower in 10 -5,000-kiIowatt units.
75,000 h
*In this size the horizontal engine is tiguied en 5 1,500-kilo-

type of prime mover, and there seems little reason
to suppose that it is capable of much deterioration.
It remains to be said in this general connection
that there will be found in steam-turbine practice
a more satisfactorj' treatment of the economy question than has heretofore prevailed.
There will exist
not only a truer basis of measurement than the indicated horsepower, but there will be opportunity for
more thorough demonstration. It is now generally
recognized that efficiency guarantees on large engines have little significance. The builder is physic-

—
—
—
—
—

unable to assemble completely and test such
engines before shipment, and the user is seldom able
or disposed to incur the distraction and expense
which a field test involves. It is in the exceptional
case, therefore, that actual tests are made, and there
is still much to be known concerning the economy
performance of large engines. It might be said, too,
that while builders and engineers generally recognize
the elements of design that conduce to efficiency,
there is no unanimity of opinion as to what those
elements will actually produce.
It is, therefore, gratifying
to know
that
one
ally

1

—

watt units.

These combinations were
bines, and for the vertical

out

for the turand horizontal crosscompound Corliss engines, all with their directconnected generators.
clear space of seven feet
in all directions was allowed, and is probably a fair
average. The computations were confined to the
the disunits themselves, with the clearance stated
position of the balance of the plant being assumed
to be unaffected by the type of motive power.
The
Fig. s shows the comparison of floor space.
laid

A

;

builder, the Westinghouse company, is now erecting
a new testing room in which a complete plant of
son.
30M •]••

Mil

There are engines of good workmanship and of
poor, of heavy proportions and light, and generous
and scant proportioning of cylinder size and ratio,
and of piston speed, to the work to be done. Perhaps, too, the voice of experience may protest that
the buyer's insistence on his bargain is not always
in keeping with the quality he would have, or should
have, and it is not surprising that commercial necessity

should sometimes affect engineering

ideals.

While

the reliable builder will adhere to his high standards,
there still will be found those whose more flexible
practice will suffer impairment of quality to fit the
price.

Proceeding with the comparison, however, it may
be assumed that the larger field for the turbine
begins about where the high-speed engine leaves off.
Its steam economy at once identifies it with the most
efficient engine practice, and it therefore apniies more
appropriately to the classes of service where medium
and large-size units are used. The comparison, then,
lies generally between the turbine and the slow-speed
engine.
It remains merely to take an engine and
generator of good construction, bring the engine efficiency as nearly as possible into parity with that
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THE STEAM TURBINE
boilers,

condensing and superheating apparatus will

afford facilities for testing turbines up to 3,000 horsepower, at all loads up to full capacity, and larger
units up to this point, with practically any steam
pressure and wide ranges of vacuum and superheat.
Thus, the conditions to be met in practice may be
approximated in the shop, and the information acquired will be of the highest value.
Turning now to one notable feature of the turbine
its compactness
Fig. 4 is a graphic illustration
of the floor space it occupies, compared with the
vertical and horizontal cross-compound Corliss engines, the basis of comparison being a i,oookilo-

—

—

— ITS

6.

curves show the turbine to require about 80 per
of the space needed for the vertical, and not
over 40 per cent, of that wanted for the horizontal.
In this diagram the vertical, engine compares less
unfavorably with the turbine than might generally
be supposed, while the horizontal-engine curve is
The latabout where one would expect to find it.
ter is not carried beyond io,tx)o horsepower, this
type of engine being practically limited in size to
that required for the i,soo-kilowatt generator.
Fig. 6 shows how the factors of cost, foundations,
building and land compare. The data will have
served their purpose if they show that in a properly
cent,

Total Engine-room Cost per Horsepower.

COMMERCIAL ASPECT.
of the turbine, also having it possess the same overload capacity, to find that the turbine is reasonable
in price.
And when we add the possible saving in
foundations, buildings, etc., the first cost of installation is usually much in its favor.
There remain still one or two important features
of electric power-plant operation wherein the use
of the reciprocating engine is attended with difficulty,
and with respect to which the steam turbine offers

unquestioned improvement.

—

One of these the running of direct-connected alternating-current generators in parallel has come
to be a frequent requirement; but frequent as it is.

—
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essential as it is, its accomplishment has been
anything but an exact science. There has, in fact,
.been so little synchronism of method as to justify
some wonder at the results that have really been
There is no need here to particularize
obtained.
the complications of the problem. It obviously is
not the work of the tyro to introduce into two or
more units the identical conditions that will convert
reciprocating motion into synchronous rotating motion, correlating, as he must, the features of governing functions, inertia of reciprocating parts, flywheel
weight and radius, and the like. And it becomes
evident that where successful parallel running is
achieved, it is the triumph of skill not only in design, but in the handling of the machinery itself.
These difficulties cease with the turbine. In it
there is no fluctuation of angular velocity. There
is but one direction of motion, with no element to
detract from even turning moment, and due to its

and

October

Alternating-current Railway Systems.
By Frank C. Perkins.
III.

Induction Methods.

Having taken up some of the systems employing
single-phase and polyphase converters for operating
electric railways, as installed
stations,

as well as

may now be

it

along the lines in sub-

when mounted upon

the train,

of interest to consider a few of the

designs of induction railway systems, in which there
no electrical connection by trolley, collector or

is

brushes of any kind between the source of power at
the generating station and the moving car or train.
The accompanying drawing (Fig. i) shows one

methods for

alternating currents
be well to note first a few
of the high-tension, high-frequency systems as well
of

these

in this

way, and

utilizing

may

it

1902

ii,

patented in the United States a transformer system
for electric railways, a drawing of which is noted
in Fig. 2, using a line wire or conductor, over which
passes an alternating current, while a coil is arranged on the car, with the plane of its spirals parallel with the line wire and connected in circuit with
an electric motor which propels the car. In support

"The driving of
railway vehicles by electric power should offer the

of this system the inventors say

:

greatest advantages as to facility and economy, if
only the energy supplied from a stationary plant
could be transmitted directly to the vehicle from
an electric conductor along the line. It is, however,
very difficult to establish a constant communication
between the vehicle and the electric conductor under
proper conditions. In the case of high-speed railways, the difficulty arises principally from the great
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ALTERNATING-CURRENT RAILWAY SYSTEMS. -INDUCTION METHODS.
speed there is stored up more flywheel efifect than
is present in the piston engine.
It is, therefore, found that not only do steam
turbines easily run together in parallel, as hydraulic
turbines have always done, but it may be expected
that they will operate with piston engines and the
performance of the latter in this respect be much
improved. In electric-railroad work especially is this
feature of the steam turbine of much interest, for
it is well known how irregular loads accentuate the
Furthermore, the qiiestion
difficulties of regulation.
of operating high-frequency apparatus in combination
with electric-railroad and lighting service may be
more satisfactorily approacned.
The feature next in importance, perhaps, is that
of superheated steam. It is now quite generally recognized that superheating is of advantage, though
there is still much about it to be learned. The
turbine may be used unreservedly with superheat of
any feasible temperature. It has no internal rubbing
surfaces, and there are no glands to become injured.
Also, as no cylinder oil is required, there is no opportunity for lubricating trouble. Furthermore, there
seems to be with the turbine rather more proportionate benefit from superheat than with the piston
engine, because of diminished skin friction.
Having said that the turbine requires no cylinder
lubrication, the inference follows that the steam is
therefore uncontaminated with oil, and that the exLuhaust, when condensed, is pure distilled water.
brication in the turbine is an item of very little exrequiring
points
pense. The bearings are the only
under presoil, the lubricant being circulated around
The reservoir being once charged, very little
sure.
is needed to maintain the supply.
the
Finally, in this commercial consideration of
not be
turbine, one other question should perhaps

those using condensers on the cars and along
track, before taking up those designs which
employ stationary primary coils along the track
and secondary coils on the train.
In reference to Nikola Tesla's high-tension, highfrequency electric railway, he states that his invention is "an improved system or plan of supplying

as

the

current to the motors of cars or vehicles
from a central source of supply without the use
of sliding or rolling contacts between the line conductor and the car motors." He uses alternating or
pulsating currents of very high potential, and high
frequency for higher economy. The conductor which
electric

conveys these currents is run from the stationary
source of supply along the line of travel, through a
conduit constructed between or alongside of the
rails.
To prevent the dissipation of the electric energy he insulates the line conductor and surrounds
it with a conducting coating that serves as a screen,
the outer conductor being divided into insulated
sections.
On the car is attached a conducting plate
or bar that is electrically connected with the motor
coils and which by the movement of the car is carried in proximity to the line conductor, so as to

one, in fact, which sometimes seems to
How long
outweight almost every other— namely
in
does it take to get it? While the demand has.
for protruth, for some time exceeded the capacity
East
duction (there being now under construction at
:

months
will
If

work, though in small sizes it has been extensively
used for driving blowers, pumps and other devices.
Its

ALTERNATING-CURRENT RAILWAY SYSTEMS.
HUTIN-LEBLANC TRANSFORMER ARRANGEMENT.

FIG. 2.

be reduced to weeks.

turbine in all
it is, then, seen that the steam
appears
the essential aspects of its commercial utility
yet atto stand on solid ground, there cannot be
application.
tributed to it the virtue of universal
power
and
It has its field chiefly in electric-lighting

speed, of course, prohibits belt drive.

The

concerning the North Jersey tracto the effect that $15,000,000 has been

last report

tion deal is

determined upon as the price for the controlling

in-

of the North Jersey, Jersey City, Hoboken
and Paterson, Orange and Passaic Valley and Elizabeth, Plainfield and Central Jersey traction companies.
Edwin Gould and Gen. Samuel Thomas are said to be
terest

the purchasers.

;

advantages in public streets, and the use of a subterranean wire carried in a conduit or tunnel beneath the pavement having a slot for passage of the
movable contact is unduly expensive and, finally,
the use of the rails as conductors causes much leak;

if the circuit is divided into a great number
of sections in order to diminish this loss, excessive

age, or,

complication is involved. It has been proposed to
overcome these difficulties by employing alternating
currents for transmitting energy over the line, in
connection with coils carried by the moving vehicles,
the motors of which are energized by the alternating secondary currents generated in these coils but
heretofore this plan has not been practically available, because of the extreme loss resulting from
the wide separation of the primary conductors and
the coils, in connection with the necessity of transmitting the lines of force through the air, the
magnetic conductivity of which is about 2,500 times
;

inferior to that of iron,

which

is

ordinarily employed

transformers for converting the energy from a
primary to a secondary circuit."
The principles involved in this induction railway
system are stated as follows
"First, by reason of
the inductive effect of the primary alternating current, there will be generated in the coil included
in the secondary circuit an electromotive force proportional to the volume of the alternating current
and to its frequency. Consequently, however low
may be the mutual coefficient of the line and the
secondary coil, and however small may be the volume
of the alternating current upon the line, any desired
electromotive force may be developed in the secondary coil by sufficiently increasing the frequency
primary current.
of alternation of the
Second,
while the electromotive force developed in the secondary coil increases with the frequency, the apparent resistance of the coil will increase at the
same time and will become sensibly proportional
thereto.
Hence, it results that under these conditions the amount of energy transmitted to the
secondary does not sensibly increase with the increase in the frequency of the alternating current
thrown over the line. This result would no longer
follow if the coefficient of apparent self-induction
of the secondary coil were suppressed by introducing
into its circuit a condenser of suitable capacity, or
by other suitable means for suppressing or greatly
reducing the apparent self-induction of the coil. For
determining the capacity of the condenser, we emin

:

omitted,

that
Pittsburg some 44,000 kilowatts on order), so
time to
the turbine has required about as much
now
facilities
build as everything else, the extended
Cernearing completion will better this considerably.
outfits, made
tainly, under normal conditions, these
enormous
of comparatively small parts, with no
built, and
pieces to be handled, ought to be quickly
in
what is quite evident, they can, when delivered
the
assembled condition, be so readily installed that
sometimes required to erect large engines

which the moving contact has to traverse the conductor
while in the case of tramways
the use of an overhead wire presents serious disvelocity with

energy to
off, by condenser action, sufficient
run the car motor.
The electric-railway svstem of Mark W. Dewey
(Fig. i), which dispenses with contact and brushes,
trolley wheels or sliding contacts in connection with
conductors along the route of the vehicle, is said
The
to be accomplished by electrostatic induction.
inventor utilizes any number of condensers connected to the conductor from a source of supply
of alternating current, and having the condenser
The propelling elecplates parallel with the railway.
tric motor is connected with condensing plates upon
the car parallel to and adapted to be moved in inductive proximity to the former plates.
Messrs. Hutin and Leblanc of Paris, France, have
take

ploy the following formula:

C

=

,

in

which

T

47r-h

represents the period of the current employed and
h the coefficient of self-induction of the circuit, the

which is to be neutralized."
system of Hutin and Leblanc, the
vehicle is provided with a secondary coil, the convolutions of which have their planes parallel with
effect

of

With

the

October
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the electric conductor, and with a condenser, or its
equivalent, and with a motor, which is fed from
the alternating currents generated in the coil, and

necessary. As, moreover, the very little value of
the inter-air space renders this system of propulsion,
if not impossible, at least very difficult in practice,

connected to drive the wheels of the vehicle.
A method of operating electric railways by dynamic induction was patented by Elias E. Ries, and
one of the designs is shown in Fig. 3, in which
alternating currents are used on the line of conductors, which induce currents in circuits upon the
car, which feed the propelling electric motors.
electrodynamic propulsion
recent system of
(Fig. 4) was patented in the United States, April
23, 1901, by L. Rosenfeld. C. Zelenay and J. Dulait
of Charleroi, Belgium. It utilizes polyphase alternating currents, in which the induced element or

as

A

in consequence of the jolting of the vehicle it
might even happen that contact would be established between the field magnet and the armature

with

all

its

possible disastrous consequences,

it

comes necessary to increase the value of the
air

space

considerably.

Now

this

actual value of the inter-air space,

three

increase

which

be-

inter-

of
is

the

about

four times its value,
increasing the weight
of copper, while preserving an energy equal to the
magnetic flux, is realizable by means of a special
arrangement of the pole pieces of the armature and
millimeters,

to

say, to 12 millimeters

nearly

—without

it may be possible
in the near future to
an induction system for electric-railway propulsion, the great cost of the systems having so
many primaries along the line, together with the
heavy cost of the track and iron-core construction,
and the difficulties due to the high reluctance, both
of the air gap which is necessary between the car
and the track, as well as the high reluctance of
the magnetic circuit in passing from primary to
primary along the track, are almost fatal to these
systems. Again, the leakage of magnetic lines of
force would be enormous, and it is a question whether
the efficiency can be brought to a very high figure.
In a recent paper E. Basil Wedmore pointed out.

While

utilize

of the field magnet."

Several

interesting

designs

of

converter

systems

have been invented by M. W. Dewey, in which the
primaries are arranged along the track and are stationary, and the secondaries are movable and mounted
upon the train and supplying current to the motors
of the cars; as well as a design where the secondary
is movable upon the car, and the primary of the
transforming device is also movable, traveling along
within an underground closed conduit. Mr. Dewey
also

makes use of the converter or
upon the

as direct-current motors

rectifier,

cars

as well

for propel-

them, the direct current being supplied from
which receives the energy from the
secondary of the induction collective device.
The high-tension induction railway shown in .Fig.
5, designed by Charles E. Roehl^ provides the means
for preventing the loss of current through the primary coils when they are not in use. He states in
reference to such loss: "This is obviously a most
important item, since on a road several miles in
length, the loss through leakage of current through
the primary coils would amount to hundreds of
horsepower per day. To avoid this loss a self-inductive resistance is provided, consisting of a coil
of wire made up of a few turns of large copper
wire in series with the primary coil and having a
movable iron core. When the core is in the coil,
current cannot flow through the primary coil, owing
to the self-induction caused by the presence of the
iron core, which chokes the flow of the current.
When the car comes along the core is automatically
withdrawn from the coil and kept out as long as
the car is to be supplied by that primary coil, thus
allowing the current to flow through the latter and
induce a current in the secondary coil."
polyphase induction railway was patented recently in the United States by E. Sussmann-Hellborn and W. Hornauer of Munich, Germany. This
arrangement, illustrated in Fig. 6, consists in the
enlarged or extended employment of a divided transformer, the primary windings of which are arranged
ling

the

FIG. 3.

ALTERN.\TING-CURRENT RAILWAY SYSTEMS.
RIES DY'NAMIC-INDUCTION PLAN.

armature

suspended from the vehicle, and is influenced parallel to the inducing element or field
magnet, without any other correlation thereto than
the energ>* produced in the inter-air space.
This system has in reality a moving armature
upon the car and a stationary field magnet along
the track, and is an electric-traction system with
polj'phase currents, having no connection other than
the sliding magnetic field between the induction element suspended on the vehicle and the inductor extending on the track. The construction of the inductor and the induced element has pole pieces in
T-form extended laterally in relation to the diameter
of the magnetic core.
is

The method

of construction

disadvantage, which
of air space, by rendering
chief

lies
it

is

said to obviate the
in

the

insufficiency

much more

adequate

rectifier,

A

ALTERNATING-CURRENT RAILWAY SYSTEMS.
ROEHL INDUCTION RAILWAY.

FIG. 5.

speaking of the analogy between magnetic and
it might be possible to transform
up a magnetomotive force in some manner, as with
the electromotive force, so that the magnetic flux,
like the electric current, may be transmitted through
longer and thinner conductors without appreciable
in

electric fluXj that

loss.

A discovery of a means to transform up magnetomotive force, allowing longer and thinner magnetic
conductors, would, without question, make induction
electric railways thoroughly practicable, but this is
not in sight, and without question very unlikely, although it is not safe to prophesy in the electrical
field, as many wonders are opening up before the
electrical engineer every decade.

COMMUNICATION.
Mr. Guarini on
To

Space Telegraphy.

Western Electrician
I have read your editorial note of September 13th
in relation to my attitude toward Marconi and Braun,
as shown, you think, by the article on "Progress in
Space Telegraphy," which I had the honor to contribute to the same issue of your journal. Allow
me to make my position clear by what follows.
I am not at all incredulous as to the Marconi
tests, and I have no reason to favor Braun or any
other person more than Marconi. I am, on the contrary, a profound admirer of the great work of my
young compatriot, which several detractors attempt
basely and uselessly to belittle. I do not believe
the Editor of the

that syntony can ever solve in the Braun, Marconi,
Slaby or other systems, at least in a practical man-

problem of the absolute secrecy of dispatches
multi-communication in wireless telegraphy. These problems, to my very modest idea, can
only be solved by limiting the space where one sends
and whence one receives the waves. At the present
time I am carrying on exhaustive experiments along
this line, and I have already arrived at some satisfyner, the

and

of

ing results.
I

believe

in

FIG. 4

ALTERNATING-CURRENT RAILWAY SYSTEMS.

— ROSENFELD-ZELENAY-DULAIT

without diminishing the effect of the magnetic flux
to be applied to the armature by which the vehicle
is
propelled.
The inventors assert: "Heretofore
the minimum adequacy of the inter-air space has
been indispensable for obtaining with a given weight
of copper for the ampere-turns of the field magnet
a magnetic flux applying sufficient energy to the
armature for the propulsion of the vehicle, as with
the existing arrangements it was not possible to
increase the 'value' of the inter-air space without
diminishing its energy in the same proportion, so
that in order in this case to maintain the same
energy of the magnetic flux a considerable increase
in the weight of the copper would be suggested, as

Review
ELECTRODYNAMIC PROPULSION.

ground or underground, while the secondary
windings are mounted on the car and move with it.
The primary windings are arranged continuously, so
in the

as to enable the car elements to receive the current

always by induction produced by the primary elements and to feed the same to the electric motors
upon the car. The iron cores of the primary and
also of the secondary elements are each magnetically
connected up among themselves, parallel to the direction of the rails by means of a plurality of parallelly located compound iron binders between the
This design is said by
rails, and also on the car.
the inventors to be equally adapted for single-phase
or multiphase alternating currents.

in

an

the

Marconi transatlantic wireless

my

article in the London Electrical
issue in January, 1902), but I contend

telegraphy (see

that the present solution

is

not complete.

EMILE GUARINI.
Brussels, September 25, 1902.

Department recently received an
from the IProvidence Engineering Works,
requesting an allowance of drawback equal to 99
per cent, of the duties paid on an armature recently
imported from Canada, intended to form a part of

The Treasury

application

a generator used in connection with an engine the
is making for the Halifax Electric Tramway

firm

of Halifax, N. S. As it appears from the
statements made by the applicants that the armature
has been incorporated into, and has become a permanent part of, the completed generator, the collector of customs at Providence, R. I., has been
authorized to allow the drawback^ as requested.

Company
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Manufacture of Nitrogen ^Compounds
at Niagara Falls.
Atmospheric Products
Falls, N. Y., is approaching
completion. It is located on the lands of the Niagara
Falls Power Company, on Buffalo Avenue, in front
of the upper works of the Pittsburg Reduction Com-

The new building
Company at Niagara

of Ihe

The building is of brick, substantially built.
finished it will be used as a machine shop in
which the apparatus for the company's proposed new
factory for the manufacture of nitric acid will be
made. It is the company's intention to begin operaThe
tions in its factory with 2,000 horsepower.
space required for its apparatus will be large, so it
be
explant
will
manufacturing:
is expected that the
tensive.
It is interesting to observe that to supply
all of the nitric acid used in the United States alone
would require the use of 150,000 horsepower in a
factory that would cover many acres of floor space.
pany.

When

power

is required to give it a velocity of 1,000 revolutions per minute.
The output is one pound of
theoretical nitric acid per seven horsepower per hour
current used.
While air can be used in the annaratus, after being dried, it has been ascertained that a mixture of
equal parts of oxygen and nitrogen gives better reAir, it will be recalled, contains but one part
sults.
of oxygen to about four of nitrogen, the gases formed
containing one part oxygen to 1V2 or two of nitrogen.
renewal of the gases is made to the extent oi three
to four cubic feet a minute.
The gases pass into an
iron reservoir, that has a height of 10 feet and a
diameter of two feet, where they still further combine,
and then pass into a scrubbing tower. This scrubbing tower is of earthenware pipe, nine inches in
diameter and 25 feet high. It is filled with coke,
and if nitric acid is the product desired, water runs
over it, or, if alkaline nitrate is desired, a solution
of caustic alkali is used.
Calcium nitrate is made by
using a scrubber supplied with milk of lime.
It is interesting to review the two patents granted
to Bradley and Lovejoy, which cover the process.

October
(15) placed therein,
passage substantially
uct contained in the

absorbing
of

in

its

ii,
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downward

prodpassing into
a receptacle (16), which is kept warm by suitable
heating means (17), so as to heat the sulphuric acid
sufficiently to cause expulsion of the nitrous product as vapor, such vapor passing off through worm
(18) in cooler (19) to the receptacle (20).
pump
(21) draws the sulphuric acid through a return tube
all

air,

and

the

nitrous

finally

A

A

are numbered 709,867 and 709,868, and were
issued on September 30th. In the first of the two
patents mentioned the inventors set forth two methods for carrying out their process, one by alternating
current and one by direct current.
The alternating apparatus is diagrammatically illustrated in Fig. 3.
number of receivers are shown
at (i), these receivers being of glass or other suitable material.
Inlet and outlet ducts or passages
(2), (3) provide for the passage of air through the
same, the passages (2) leading to the outer air or to
a source of air and the passages (3) being connected
to delivery pipes (4), leading to the collecting apparatus.
Two terminals (S) (6) are sealed through
and into each receiver, so as to be in proximity at
some point (indicated at 7), and diverging from this
point in any desired direction. In this case the di\'ergence is upwardly, with the result that when an
arc is struck between the two terminals it will travel
upwardly under the influence of the draft caused
by its oven heat or by reason of the air current delivered through the air receptacle or for any other
reason, and will thereby become rapidly elongated
or drawn out, thus preventing the sudden decrease of
resistance and increase of current that would otherwise take place, and, finally, the arc will snap or
break at the ends of the terminals before the arc
deteriorates into a spark, this operation taking place
repeatedly, it being understood that the voltage delivered to the terminals is just sufficient to insure

They

A

M,\NUt-.\rl-i;i^>: OF MTRor.KN cnMIMINDS AT
I.
NIAGARA FALLS.
10,000-V0LT DYNAMO, WITH
EXCITER AND MOTOR.

FIG.

—

The company's process

is

a success,

and

to

meet even

extensive requirement would simply mean a vast
extension of its facilities. Located, as the company
is, at Niagara, it is evident that the want of power
will never retard its development.
this

The Atmospheric Products Company was incorporated in May, 1902, with a capital of $1,000,000.
The process was evolved by Charles S. Bradley, who
is president of the company, and was worked out
in an experimental plant at Niagara Falls by D. Ross
Lovejoy, the company's electrician. The papers of
incorporation mention Charles S. Bradley, William
E. Knight, William F. Crawford, Harry E. Knight,
J.

3.

MANUFACTURE OF NITROGEN COMPOUNDS.
ALTERNATING CURRENT APPARATUS.

(22), passing through a cooler
draws the air upwardly in the
thus draws the nitrified air
from all the nitrifying devices

Blower (24)
(23).
tubular conduit, and
through pipes (4),
or receivers (i), a

steady current of air thus being maintained through
such receivers.

The

direct-current system that is illustrated in
and 2 is also shown diagrammaticallj^ in
The receiver (i) in this case is common to
number of arc-developing devices or terminals (5) and (6). The terminals (5) are set
into the cylindrical wall of receptacle (i) and proFigs. I
Fig. 4.
a large

Newland,

C. von Gruever ana William P.
of New York, as directors.
The patent claims of the company are for "exposure of a
mixture of nitrogen and oxygen to the action of
an electric arc, and renewing the mixture with sufficient rapidity to carry away the nitrous products
from the arc and substantially prevent dissociation."
The patent is for a method of producing nitrogen
compounds from atmospheric nitrogen.
In the experimental station a 45-kiIowatt generator CFig. i), which ordinarily delivers 0.75 ampere
direct current at 8,oco volts, but of a capacity to
give several amperes at 15,000 volts, has been in
The company has found it necessary, in order
use.
to secure efliciency, to use an arc, which is divided
into small, thin, flat subdivisions, so as to present
In
a large surface for a small amount of energy.
fact, the thinner the arc, the greater is said to be
up to the point where it is broken.
its efficiency
There are 13S of these arc contacts, and each is made
and broken 50 times per second, each arc receiving
about 0.005 ampere. Despite the number of the arcs,
they are all sprung successively, 6,900 in the apparatus in use, each arc lasting about one twenty-thousandth of a second. When the arcs form, there is
a sudden increase in volume, and short-circuiting is
prevented by inductance coils in series with the arcs.
These retard the current for about one forty-thousandth of a second, and during the remainder of the
period, or another one forty-thousandth of a second,
as the arc is drawn out and about to break, an impulse is sent, and the arc prolonged. When 8,000
volts are used, with an average of one two-hundredth
of an ampere to an arc, the arcs are drawn out four
to six inches.
During the time the company has been experimenting at Niagara Falls, its apparatus has been located
in the Ampere Electrochemical Company's plant, in
the rear of the United Barium Company's factory.
The apparatus is well shown in Fig. 2. It is of iron
and round. It stands five feet high and is four feet
Attached to the sides there are six
in diameter.
rows of inlet wires, 23 to a row.
vertical shaft
runs through the center and contains a series of
Each
plane
has
six
radial
arms.
radial arms.
23
The radial arms are tipped with platinum wires that
extend to within one twenty-fifth of an inch of the
similar wires on the opposite poles. When the two
points get close, a spark leaps about an eighth of an
inch to meet the approaching point, and as the point
In scries with each
retreats the arc is drawn out.
arc is a resistance coil, 12 inciies long and five inches
in diameter, immersed in oil, and containing several
thousand turns of wire. To run the central shaft
at 500 revolutions per minute requires, it is said, a
trifle over a single horsepower, while five horse-

David

FIG.

Hammond,

all

A

FIG. 2.

MANUFACTURE OF NITROGEN COMPOUNDS AT NIAGARA FALLS. — EXPERIMENTAL APPARATUS, SHOWING
NITRIFICATION CHAMBER AND COLLECTION TOWER.

breaking across the narrowest part of the air gap
It is important to break the
arcs in such manner as to prevent formation of
sparks, as the main effect of the latter is to produce
ozone, while for nitrification arcs are more efficient.
The several arc-supplying circuits (8) (8) are supplied from the secondary coils (9) of transformers
whose primaries (10) are connected in parallel to
the energizing, circuit (11), which may be energized
from any suitable source, such as the alternatingcurrent generator (12).
In collecting the products by the use of sulphuric
acid the apparatus represented in Fig. 3 may be used,
the same comprising a tubular conduit or tower (14),
through which the gases from the nitrifying apparatus are drawn in an upward direction, while sulphuric acid is supplied at the top of the tubular
conduit and trickles over the obstructing material

On a spindle (34),
bearings (35), and driven by motor
(36), are carried a number of movable terminals
(fl), preferably arranged radially on disks (37) on
the spindle, each disk carrying a series of terminals
adapted to co-operate with all of the fixed terminals
(5) adjacent to their plane of rotation. The terminals (5) are connected, through branch circuits
containing inductances or induction coils (38), to
one side of a circuit (11), containing a generator
(12'), in this case a high-tension, direct-current generator, whose other side is connected to the step
of the spindle (34). As the spindle is rotated by the
motor the arcs are struck, drawn, and interrupted
in rapid succession between the fixed and moving
terminals, each moving terminal coming close enough
to the fixed terminals in the same series to enable the
arc to strike across and then by withdrawing quickly

its

ject slightly into the receptacle.

between the terminals.

mounted

in

October
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drawing the arc rapidly out. By providing a sufficient number of the movable terminals (6) and ro-

on the combination products already formed

tating the shaft at a sufficient speed a periodicity of
interruption of the arcs may be obtained of, say, 500
to 1,000 per second.
In Fig. 5 is shown a complete installation comprising devices of the type represented in Fig. 4,
enclosed in a room or chamber (45), supplied with
fresh air at the top by means of conduit or distributing chamber (46), and the air being drawn out
at the bottom of the receivers (i) by conduit or
main (4), which may include a trap (47) for arresting, collecting, and delivering anv nitric acid that

D. Ross Lovejoy is in charge of the company's
operations at Niagara Falls, and the doings of no
man in the electrical field there are more interesting.
It is generally recognized that the company has a
brilliant future, and all interested in the success
of Niagara industries are alert to the possibilities
before this process. When the site for the manufacturing plant is selected, it will be with a view
of large extensions, and it is understood that the
company will start by using 2,000 horsepower. It
is probable that plants will
be established in other
countries, so that the world at large is quite sure to
benefit finally by this new Niagara discovery.

sub-

is

stantially presented.

The Pennsylvania

Railroad

in

New

York.'

great undertaking of the Pennsylvania railroad in carrying its line across Manhattan Island
and in establishing a station on the island will cost

The

something

The new

like $40,000,000,
line begins at Harrison

on the east side

Passaic River, just across from Newark.
along the south side of the Pennsylvania
main line for about 5,000 feet, at which point it has
reached such an elevation that it can cross to the
north side overhead. Then it trends to the northward across the meadows, to the west side of the

of

the

It

runs

back of Hoboken. On the meadows the
crosses seven railroads, besides the main line
of the Pennsylvania itself, and an important highway, on which is a double-track trolley road, and it
All of the crossalso crosses the Hackensack River.
ings are over grade.
This necessitates continuous
embankment, or viaduct, from Harrison to the tunnel
.portal at the west side of the ridge, about six miles.
At the Bergen ridge the line enters a rock tunnel,
and emerges again in Long Island City, the total

FIG. 4.

magnitude of the work, and because of the peculiar
conditions.
Across the North River the tunnels will
be driven all the way in silt. There the old Hudson
River tunnel furnishes experience which will be useful^ to the engineers of the new tunnels.
It is not
believed that there will be any extraordinary difficulty in the North River.
Under the East River
the situation is worse.
Deep pockets of silt and of
quicksand are found on either side of a ridge of
rock, and the method of carrying on this work will
have to be studied with great exactness to avoid
interruption.
The engineering studies are being developed by
a commission of six expert engineers, and it is reasonable to expect that the methods in general, and
in detail, will be quite up to the highest state of
the art.
In fact, they will necessarilv establish a
new state of the art, because of the novelty of the
conditions.
Such, very briefly, are the elementary engineering
features of the work.
It will be full of details which
will interest the layman as well as the engineer.
One great object in building this new connection
is to establish direct communication from a station
in the heart of New York city with the whole continent west of the Hudson River.
Passensrers to
and fro will not pay more for the privilege of landing
in New York city, or leaving from New York city,
than they do now. The rates are largely competi-

The Pennsylvania's opportunity

make money

ridge, just

tive.

line

by getting more passengers to go by its lines, and
this can be done only by making it pleasanter and
more convenient for them to go that way. The
great volume of the suburban-passenger business
coming now to the west bank of the North River
will probably continue to enter New York city by
the ferries, for reasons that we need not go into
now.
Another direction in which the volume of traffic

to

is

—

MANUF.\CTURE OF NITROGEN COMPOUNDS. ELEAND PLAN OF DIRECT CURRENT APPARATUS.

V.^TION

may

be formed. The collecting means for the nitrous
product here shown is based on the condensing prin-

and comprises, preferably, two coolers (48)
(49), through which the pipe (50) from the main
(4) or from the trap (47) passes successively. In
the first of these coolers the air is cooled sufficiently
saj', to about 0° Centigrade
to condense substanwhich
tially all of the nitrogen tetroxide (NsOi)
collects in a receiver (51), and the remaining gas
then passing through the cooler (49) is further cooled
sufficiently (to 30° Centigrade or below) to condense all the nitrogen trioxide (NiOs) which is colFrom the receiver (52)
lected in a receiver (52).
the unaltered air is discharged through pipe (53).
Inasmuch as this discharged air is extremely cold,
the inventors prefer to pass it through regenerating
devices to utilize such cold. They also prefer to
subject the air which is to undergo the nitrification
process to a preliminary cooling, so as to deposit all
ciple

—

—

THE PENNSYLVANIA RAILROAD
under six miles the
total improvement from Harrison to the junction
with the Long Island railroad is 12% miles. This
Not a foot is on the natural suris all costly work.
face all is in tunnel, or cutting, on an embankment
length of tunnel being a

little

;

;

or viaduct.
Across the North River will be two tunnels, and
across the East River will be four, these various
tunnels meeting at a great central station to be established on Manhattan Island between Seventh and
Ninth Avenues and between Thirty-first and Thirtythird Streets.
On Manhattan Island the rail will never be nearer

IN

NEW

YORK.

is across the East River to Long
a large growth must be looked for,
not impossibile that the revenue earned
east side of the new central station will be
greater, before many years, than the revenue earned
from the traffic through the tunnels on the w-est side
of that station. This is a speculation, but it does
not seem improbable. It should be apparent, therefore, that the Pennsylvania Railroad Company has
but one hope of financial success in this tunnel enterprise, namely, by giving to the people who travel
to and from Greater New York, conveniences and
attractions which they do not now enjoy.
need
not now enter upon the terms of the franchise, but
there are those who think that the Pennsylvania
Railroad Company made a mistake at the outset in
not asking the city to co-operate in the co.st of bringing its lines to the center of the island. The city
could well have aflforded to do so.

will

be increased

Here

Island.

and it
on the

is

We

Municipal

Convention at
Richmond.

Electricians'

The seventh annual convention of the International
Association of Municipal Electricians was held at
Richmond, Va.. on October 7th, 8th and oth,
large
party of delegates,
members and friends from

A

New York city and vicinity bound for Richmond
New York on the steamship Princess Anne, Old

left

Dominion Line, on Saturday. October 4th. The
party consisted of the following-named persons
F.
C. Mason, Brooklyn William Brophy. Boston. Mass.
W. Y. Ellett, Elmira, N, Y. F. P. Foster. Corning,
N. Y.
F. A. Burns, Schenectady, N. Y.
S. L.
Wheeler, Springfield, Mass, Henry Smith. Buffalo,
N, Y. W. M, Petty. Rutherford. N. J. Mrs. Petty
and daughter, Rutherford. N. J. Mrs. Curman, Rutherford, N, J.; G. W. McDonald, Ottawa, Can.; F.
Burns. Schenectady, N. Y. Mrs, Charles Newman,
Passaic, N, J,
Charles Newman, Passaic, N. J,
F, W, Farrand, Atlantic City. N. J,; A. J, Bell,
New Rochclle. N. Y. Mrs, Bell, New Rochelle,
N. Y.
W, Zeluff, Paterson, N, J,; Adam
J.
Bosch, Newark. N. J. F. E, Pierson. Morristown,
Mrs.
Pierson, Morristown, N. J.
N. J.
W. A.
Barns, Bridgeport, Conn, J. W. Aydon. Wilmington,
Del.; Frank Boyd, Baltimore: L. W, Miller, Rochester
W. Crane, Erie, Pa, W. C. Banks. A. P. Eckert, W. Stanley Eckert, George Porter, F. W. Har:

:

;

;

;

;

;

;

:

FIG. 5.

MANUFACTURE OF NITROGEN COMPOUNDS.

the moisture therefrom, and the apparatus shown is
adapted to carry out these several functions.
The electric connections are as shown, all the arcing circuits being connected in multiple to the exciting
circuit (11) and the several motors (36) being con-

nected to an energizing circuit (69).
In the operation of the apparatus the ratio of air
flow to the amount of energy supplied by the electric
discharges or arcs is such as to carry away the
combination products of the discharge almost as rapidly as they are formed.
The amount of nitrous
product only amounts to about two to three per cent,
of the amount of air supplied. By this means the
waste due to (Jissociation by the action of the arcs

— COMPLETE

DIRECT-CURRENT PLANT.

:

the surface than 40 feet, and everywhere it will be
below mean tide level. In fact, at the highest point
of the tunnel the rail will be about 10 feet below
mean low water. Obviously, the station platforms,
Under the Bergen
will also be below tide level.
ridge the grade of the tunnel will be 255 feet below
the highest point of the hill. Under the North River
it will be 35 feet below the natural bottom of the
Under
river, and 80 feet below mean low water.
the East River the depths are about the same.
The method to be adopted for driving these tunncls has not yet been decided on, because of the
I.

Abstract of sn article by H. G. Prout in the

TiracB,

New York

;

:

:

;

;

;

;

;

;

S. Brixly, P, H, Alexander, W. Watson,
Candee, George Manson, T. H. Bibber, Fred
Pearce, Mrs. D. Grant, Mrs. S. Davis and B. E.

rington.

W.

L.

Green of

New York

city.
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«

TELEPHONE MAIN

1746.

Eastern Office, 193 Times Building,

New

the error of substituting a "£' for a "$" sign,

Review of iondon says that "the
exports of electrical machinery from the United
States of America for the 12 months ending June,
1902, were valued at is,379.746, as compared with
^5.812,715 for the same period the previous year."
We wish that our contemporary was correct, but,
unfortunately, the respective amounts
should be
stated in dollars, not pounds. In a few years, perhaps, we may measure up to the standard set for
the
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510 Marquette Building,

October

York.
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OOPYBIQ-HT.—Not only the title but the entire contents of

Considerable public interest has been excited recently by the announcement that Charles S. Bradley
with the cooperation of D. Ross Lovejoy has per-
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The

of science.

possibilities before

The world's supply of

fixed

nitrogen

is

largely in

the form of Chili saltpetre and

its

be limited to a few years.

in the production of

So

supply

is

said to

acid and other nitrogenous compounds, there
seems to be ample room for the new atmospheric
nitric

Emmet, Lunt and Lamme,

Leonard and Reed, an electric-railway appliance by
Potter, lamp-exhausting apparatus by Doane, improvement in Nernst-lamp detail by Goddard, and
manufacture of nitrogenous products by Bradley and
Lovejoy. Besides these, there are letters patent which
pertain to inventions of arc lamps, signal and telegraph systems,

batteries, railway appliances, meters,

elevators, steering gear, switches, insulators, electro-

products.

and various other contrivances by

in the

United Kingdom.
is

But, even condesirable in the

cities of the British Isles,
is

it does not follow that it
wise to transplant the system to American mu-

under existing conditions.

nicipalities

says Dr. Gunsaulus, but he goes on

must not
you have

:

"You

have municipal control here until
regeneration. You must not
omit one of the phrases 'of the people, by the people,
for the people' before you attempt anything of this
kind." In other words, conditions in American cities
must totally change before widespread municipalization can be permitted. This is the opinion of a matry to

municipal

jority of all thoughtful students of the problem,

To

we

seems that there is a still deeper
objection to the municipal-ownership idea. It is that
it imposes on government what in self-reliant communities is best done by individuals or groups of
individuals, thus sapping the independent spirit of
self-help which is the dominant note of the American
character and the foundation of American instituthink.

us

it

tions.

world.
ents,

It

is

a significant

two

are assigned to the

13

in

the

fact that of the

largest

scientific

59 patelectrical

a kinetoscope and a kinetoGeorge Westinghouse is issued
an original patent on a gas engine with special
cooling-jacket arrangements. It is a well-known fact
that the number of patents issued by the government

granted

reissues

and

scopic film,

on

to

of the country
is an indication of the prosperity
and its manufacturing industries, and it is thus seen
that electrical manufactures are maintaining their
already prominent position.

successful convention has been added to
list held by the American Street

Another

the already long

Railway Association. It was the twenty-first annual
meeting and opened in Detroit on Wednesday of this
v/eek, closing just as this issue of the Western ElecIn point of numbers attending
trician goes to press.
and in the

size of exhibits the convention, perhaps,

did not equal former records

made by

the association,

no way detracted from the success
There were approximately 2,500
of the meeting.
delegates, visitors and supplymen in attendance, and
the representation was good from all parts of the
but these facts in

country.

The

exhibition,

which

is

always" such an im-

portant feature at American Street Railway Associa-

which,

local

deadly shock of current.

257

invented by Professor Armetieff of Berlin,

257

it

is

asserted',

it

impossible to obtain a

is

The

entirely of fine but thickly

suit,

woven

which has been
gauze,

is

made

264

CONVENTIONS AND EXPOSITIONS.
Indiana Mutual Telephone Association, Indianapolis, Ind.,
October i4tb.
Ohio Electric Light Association. Columbus, Ohio, October
14th. 15th and iGlh.
Kentucky Independent Telephone Association, Louisville, Ky.,
October 28th and zgth.

it

committees outdid themselves in providing en-

tertainment and in arranging for every convenience

and comfort for the

city's guests.

In other portions of this issue will be found a full

It completely incloses the
wearer, including his head, feet and hands, but its
entire weight is only 3.3 pounds.
That the gauze

portrait and
two of the papers read
and a quantity of convention news and exhibit notes,
illustrated by several views of the hall and individual
e.yhibit booths.
Of the two convention papers mentioned, the one by Edward H.
Sniffin
on "The
Steam Turbine Its Commercial Aspect" attracted
the greatest attention.
Mr. Sniffin handled his subject in an able and exhaustive manner and clearly

is

a good conductor of electricity

fact that the resistance of the

266
266
266
266
266
266
267, 26S

tion meetings,

quantity

evidently

of a metallic composition.

265, 266

Business

man

Steinmetz,

257

256
256

2G5
265

Trade News

well as the

a successful industry of this kind are apparently vast.

by

wireless-telegraphy outfits by Ehret and Shoemaker,
telephone accessories by McB'erty and Loveridge,
controlling and circuit-breaking devices by Haskins,

257

256

264
264

the Pacific Slope

trated account of the inventors' work and of their
apparatus, which will be of interest to the layman as

vented

was of an excellent quality, but in
was of necessity limited to the capacity
of the hall and the annex built in the street outside.
The Detroit street-railway men and members of the

256

264, 265

Personal

this
illus-

the inventors being foremost in the ranks of elecengineers. There are distribution systems in-

The latest novel invention announced from Germany, whence so many startling discoveries are reported from time to time in the daily press, is no
less than a safety suit for electrical workthen in

256

264, 265, 266

Electric Lighting
Electric Railways
Publications

In another part of
is given an

Western Electrician

256

256

264

Correspondence
New York Notes
Southern Developments
New England News
From the Buckeye State
Information from Indiana

Illustrated Electrical Patent

257

by a Remarkable Acci-

DEPARTMENTS,

On

255

255

262, 263, 264

Down

success of the enterprise.
issue of the

all right,

252, 253

John I. Sabin's House Burns
dent
Use of Juniper for Poles

done to .warrant the

been

260

260
260

Illustrated

Illustrated

trical

has

260

259
259, 260

lustrated

Field

electrical apparatus.
Taking the Official
Gazette for last week as a typical issue, one finds

experimental work

This is the
opinion of a disinterested observer like Dr. Frank
W. Gunsaulus, president of the Armour Institute,
who has recently returned from a trip abroad. The
municipal enterprises of Glasgow, for instance, are

259

—

trical

directly to

the total number of patents to be 541.
Of these, S9,
or nearly 11 per cent., are of an electrical nature
and cover a great variety of applications, many of

259

248, 249, 250

at

and of that

quently exceeded. Two men to whom the electrical
age owes considerable appear in this issue of patents
as non-electrical inventors. Thomas A. Edison is

Alternating-current Railway Systems. By Frank C. Perkins. Part III. Illustrated
250, 251
Communication. Mr. Guarini on Space Telegraphy
251
Manufacture of Nitrogen Compounds at Niagara Falls. Il-

Municipal Electricians' Convention

550,

ceding that municipal ownership

262

259

York.

to

relate directly or in-

and public

,

(American Street Railway Association.)

New

weekly varies from about 450
number from 30 to 60 patents

246, 247, 258, 259

;

in

States Patent Office brings to light at
interesting facts. The number issued

many

246, 247, 258, 259

St.

The Pennsylvania Railroad

REVIEW of the patents granted each week by

the United

manufacturing concerns in the country, perhaps a
larger proportion than usual, but one that is fre-

T

Illustrated

A

wear.

to

British Postoffice, for instance, affords a never-failing subject for the complaint and ridicule of press

245

246

Aspect.

and somewhat cumbersome

apparatus

260, 261

H. SnifEen.

probably a thiiig of the disis undoubtedly
expensive

suit

only slightly less prominent

Special Train

The Steam Tarbine— Its Commercial

the

as

men

245

Louis World's Fair
Electric Express and Package Delivery
Miscellaneous Business
Thursday, Supply Men's Day
Friday, Closing Day
Steam Turbines
Closing Business
Street Railway Accountants
Master Mechanics Organize
Convention Notes and Exhibits. Illustrated

future,

by the lineman or the station
is

lytic

Commercial Nernst Lamp Installation in Chicago
American Street Railway Association. (Convention at Detroit, October 8-10,
Illustrated. 246, 247, 258, 259,
1902.)

Registration of Transfers
Benefit Associations and Pensions

however,

electrician,

Public ownership is severely criticized in Great
Britain, where it has had its greatest and freest development. The government telegraph service of the

First

Wednesday, Opening Day
President Vreeland's Address
Official Reports and General Business

for

practicability for use

fected a method for the production of nitrogen compounds from atmospheric nitrogen. The gentlemen
are now working in the interests of the Atmospheric
Products Company at Niagara Falls, and sufficient

245

2+5

Electrical Exports in August

The Chicago

safeguard

times

us by the English journal.

in the neighborhood of dynamos
Certainly here is the long-needed
the amateur electrical worker.
Its

wires.

live

tant

1902

upon to do

called

and

11,

is shown by the
garment from hand to

hand is but 0.017 ohm. while its capacity is said to
range from 0.0002 to 0.00025 microfarad. No perceptible heating effect is noticed as a current of 200
amperes can be passed through it from hand to
hand for a number of seconds without heating it in
the least.
This was demonstrated by the inventor
who, dressed in the suit, allowed stronger currents

report of the convention proceedings,

sketch of the

new

president,

—

set forth the

many advantages
The

of the steam' turbine

for central-station work.

vital

points brought

out in the discussion of this paper will be found in

than are commonly used to execute criminals to be
sent through it.
Other wonderful experiments are
reported, such as the wearer drawing sparks from a
7S,ooo-volt transformer and grasping the terminals of

the report of Friday's proceedings.

a 200-kilowatt generator with safety. The suit is said
to be pliable in all the parts and capable of being

being one of considerable importance from the elec-

worn by the

electric artisan in

any work he may be

The

other paper

was on "Signals for Urban and Interurban Railways," and was presented by G. W. Palmer, Jr. It
received careful attention, as

it

should, the subject

tric-railway operator's as well as the public's standpoint.

October
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Magnetic Wheel for Railwavs
An

ingenious invention of a "magnetic wheel" is
covered in a patent, No. 709,484, issued recently
to John Otto Heinze, Jr., of Revere, Mass.
Fig. i
is a perspective view of the invention embodied in
two railway wheels and rails with which they are
in contact, the structure supported by the wheels
and axle being omitted for the sake of clearness.
Fig. 2 is an elevation of one of the wheels, two of
its sector plates having been removed to show the
yokes of two of its electromagnets and one electric
coil mounted on one of the yokes.
Fig. 3 is a crosssection on line izz) of Fig. 2, one coil having been
removed.
The object of the invention is so to design a
magnetic wheel that it will have the greatest magnetic efficiency by establishing therein the shortest
magnetic current, the least magnetic leakage, and
the greatest concentration of magnetism where the
magnetic field is to be used, all of which may be
accomplished with the least expenditure of electrical
energ}'.
Further, by its construction, the magnetic
lag is reduced to a minimum, and the strength of
the wheel and the facility with which the parts of
the wheel may be assembled are greatly increased.
The inventor says "A wheel embodying my invention may be made self-propelling, as will later appear.
To accomplish these objects, I so design the
wheel that it consists of two or more independent
magnetic circuits or electromagnets, both poles of
each and every electromagnet or magnetic circuit
being at the periphery of the wheel.
'In the drawings illustrating the principle of my
invention and the best mode now known to me of
applying that principle (A A') are railway wheels
fixed to an axle (B) in any well-known manner, as
by shrinking, keying, or the like, and (C C) are
rails with which the wheels are in contact.
The
wheel (A) is of magnetic material, and is made
up of a ribbed circular plate (a), from the inner
face of which project two or more yokes (a'), (see
Figs. 2 and 3J, that are cast therewith.
Copper
wire (a'), covered with suitable wrapping, is coiled
about each yoke (a'), the terminals of the wire
being connected with a commutator (b'), later to
be described.
sector-like plate (a"), concentric
with the main plate (a) and having the same diameter as main plate (a), is mounted on each of the
yokes (a'). The inner face of each plate is cut
away to engage a shoulder (a'), formed by the upper
portion of yoke (a').
(See Fig. 3.) It has two
holes that receive pins (a") in the yoke (a'), and
is held in close contact with yoke (a') by bolt (a°)
or any other suitable means. The sector plate, yoke
and main plate by this construction virtually become one solid piece and a magnetic section, yet
it permits any one or more of the coils (a°)
to be
quickly assembled or removed whenever occasion
may require. (See Figs. 2 and 3.) The sector plates
(a*) are magnetically insulated from each other, as
by air spaces or by filling the spaces with any suitable non-magnetic material, the peripheries of the
sector plates and the main plate forming the tread
of the complete wheel. The wheel (A') is similar
to the construction of wheel (A), just described.
"The electric current required to magnetize each
of the magnetic sections or electromagnets of each
wheel can be supplied from any suitable source of
electrical energy, as battery (b).
Mounted on the
axle (B) is the commutator (b'). It consists of
a circular disk (b°), of insulating material, and has
fixed thereto a number of metallic segments (b') (b'),
each pair composing the terminals of an electric
circuit, the electric circuit being composed of a wire
which is wound into a coil (a°) about one yoke (a)
in each wheel (A A').
That portion of each wire
leading from one coil in wheel (A) is wound into
a cable (a°) and carried through the commutator
(b) to the other wheel (A'), where each wire, as
(a'), is separated from the cable (a°) and passed
about its respective yoke (a') in the wheel (A').
These wires then return and are secured to the
:

from the main plate (a) to the keeper
or rail (C) to the sector plate (a"), thus completing the magnetic circuit.
"From the above description of the construction
and operation of my invention it will be plain that
in the case of a wheel and its rail, for example,
the magnetism flows from one pole plate of the
wheel to the rail transversely to its length, and
then to the other pole or plate of the wheel, and is
highly concentrated at the point of contact between
the wheel and its rail, and thus a short and massive
magnetic circuit is established in the wheel and its
rail, and a high efficiency of adhesion between the

above described. (b°) (b°)
are two commutator brushes, (V) being in contact
with series (V), and (b°) being in contact with
series (V).
To make and break the circuit between
the battery (b), and the commutator (b'), a switch
(b'), as

provided. Each pair of commutator pieces
(b") (b') and the brushes (b') (b') are so located
that when one of the electromagnets, as (a'x), of
wheel (A') is in the position shown in Fig. 5, the
brush (b') is just about to be slipped off the commutator piece (W), connected with the coil of the
electromagnet, the brush (b°) and its commutator
(b')

wheel and

its

rail

results.

"The commutator and brushes are so disposed
that after the center of the pole piece of each magnet has come into contact with its rail or keeper
and has passed by it then the electric circuit is
broken, and the magnet which is approaching the
is
immediately magnetized by the electric current passing around its yoke, and a magnetic field
is
established between its poles and the rail, the
strength thereof increasing while the poles approach
the rail. The resultant magnetic attraction is always ahead of the point of contact between the rail
and the tread of the wheel until the magnetic attraction at the .rear of the point of contact equals
that ahead of it, but at this moment the electric
circuit is broken by commutator, and the current
passes around the yoke of the next magnet, and a

rail

piece for wheel (A) being still in engagement.
At
one of the electromagnets is thus always in a
position to be magnetized and be in a magnetic

field.

"The operation of my invention is as follows
The switch (b') is closed, as is shown in dotted
lines,

and the

indicated
supply battery

electric current, flowing, as

by the arrows, from its source of
(b), passes through the brushes (b"), commutator
(b), the wire fa'), around the yoke (a'), thereby
powerfully magnetizing the pole sector plate (a*)
and the main plate (a) of wheel (A), which are
in contact with the rail (C), through the cable (a')
to the coil (a"), and then through the end portion
thereof to commutator piece fb'). then through
brush (b') to battery (h). These plates fa") (a)
are of opposite polarity, and the

magnetism imme-

of B. G. Lamme of Pittsburg on "The
Washington, Baltimore and Annapolis Single-phase
Railway," read at the meeting of the American Institute of Electrical Engineers in New York, on
September 26th, and printed in the Western Electrician last week, was discussed by C. P. Steinmetz,
R. D. Mershon, W. E. Goldsborough, B. J. Arnold,
W. S. Franklin, A. J. Rowland, C. O. Mailloux, W.
C. Gotshall, H. A. Wagner and E. E. Ries.
Mr.
Arnold pointed out that the outlined Washington-

The paper

Baltimore line was not the first single-phase road,
as he had taken a contract to build such a road in
December, iSgg, and the construction and equipment
of the road were now well advanced. Mr. Arnold
also announced his intention of describing his singlephase railway in a future paper, to be read before
the Institute.
At the meeting of the board of directors in the
were
afternoon
following-named associates
the
elected J. A. Roberts, New York city James Adams
Baylis, Montreal, P. Q.
David W. Beldon, Phcenix,
Herbert
Ariz. Adelbert O. Benecke, Newark, N. J.
Arthur Burson, Montreal, P. Q. Henry Manning
TelDillon,
Cogan, Brooklyn, N. Y. Edward Paul
:

;

;

;

;

;

;

John H. Finney, New York city; Henry
New York city; Harry Parker Gibbs,
Champion Reef, Kolan Gold Field, South India;
Francis M. Hartmann, New York city Austin Smith

luride, Colo.

;

Paul Freund,

;

Hatch, Detroit, Mich. Joseph Mansfield Hill, Orange,
N. J.; Cecil Hodgson, Chicago; Carl Hiram Holley,
Visalia, Cal.
Harry Pratt Hudson, New London,
Conn.; Madone C. Hunter, Columbus, Ohio; Albert
Henry Winter Joiner, Boston R. 0. King. Toronto,
Ont. Hugh Leslie, Philadelphia, Pa. William Clardy
Lusk, Schenectady, N. Y. Henry Knox Mclntyre,
New York city; Frederic William Myers, Pittsburg,
Pa.
Granville
Frederick Packard, Binghamton,
N. Y. Hippolyte Parodi, Paris, France John PearSomerset,
Wis.
Carroll Potter, Philadelphia,
son,
John
Pa.
Louis Maxwell Potts, Baltimore, Md.
Knowlton Robinson, Iquique, Chili Herbert Raymond Rowland, Steelton, Pa. Hermann Georg SpenEdward George Steinmetz,
gel, Johannesburg, S. A.
Philadelphia, Pa.
Horace Burt Tuttle, Cleveland,
Ohio; Carl Hans Vom Baur, New York city; LeonCornelius Wendell
ard Wilson, Pittsfield, Mass.
;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

Woodward,

Philadelphia, Pa.

;

John Mason Young,

N. Y.
The following-named associates were transferred
Thomas E. Murray, second viceto membership
president and general manager. New York Edison
Ithaca,

:

Company,
versity.

in

New York

city

;

W.

S.

Franklin, professor

and electrical engineering, Lehigh LTniSouth Bethlehem, Pa. Bernhard A. Behrend,

physics

of

;

charge alternating department,

Bullock Electric

D. L.
Manufacturing Company, Norwood, Ohio
Huntington, general manager and chief engineer,
;

Washington Power Company, Spokane, Wash.

Hints to Exporters to Siam.
MAGNETIC WHEEL FOR RAILWAYS.
magnetic

field is established between the poles and
the rail, the strength thereof likewise increasing as
the poles approach the rail until the magnetic attraction before and behind the point of contact is
equal, at which time the current is cut off.
The
operation just described continues to be repeated
with each succeeding magnetic section or electro-

magnet.
"It will now be plain that by my invention the
poles of each electromagnet may be demagnetized
at or before resultant magnetic current passes to
the rear of the point of contact, that the magnetic
lag is thus avoided, and that the magnetic attraction
between the wheels and the rail necessarily tends
Where the
to move the wheel along the track.
wheels are staggered, as in Fig. i, it will be plain
that the tendency to move the wheels along the track
is constant."
The same inventor in another patent. No. 709,485,
describes an improved induction coil, in which there
are two separate magnetic cores, the whole being
claimed to have an increased electrical or magnetic
elificiency and a simplified construction.

is

least

Institute Proceedings.

diately passes

A

metallic pieces

255

A

German

trade journal gives some valuable hints
Siam, and says, among other things,

to exporters to

and handsomely gotten-up catalogues
have only an ornamental value for
the Oriental. The latter wishes to convince himself personally of the quality -of the goods he buys,
and exporters who take this into consideration can
expect to do a large and profitable business with
Siam, while those who rely on price-lists or traveling salesmen with samples can do business only

that illustrated

and

price-lists

with great difficulty. As regards the packing of
goods, the report says that articles must never be
put up in paper. Pharmaceutical and chemical products must be packed in glass or tin and then bedded
For other goods, wood shavings are
in sawdust.
preferable, because sawdust is apt to escape through
holes of the enclosing material.
be devoted to the packing of

Special

care

breakable

must

articles.

Textile goods should always be baled and covered
with water-tight material, and the bales be bound by
iron bands. Articles which rust easily, such as bicycles,

lined

should always be packed in wooden cases,
with zinc, and well soldered.

Ohio Electric Light Association.
The

eighth annual -meeting of the Ohio Electric
Association will be held at the Chittenden
Hotel, Columbus, Ohio, on October 14th, 15th and
i6th.
A very interesting programme has been arranged, which will include discussions and papers
on meters, by H. P. Davis of Pittsburg, Pa., F. O.
Vaughn of Lynn, Mass., and F. J. Alderson of
Great Barrington, Mass. steam turbines, by E. E.
Keller of Pittsburg; obtaining new business, by E.
J. Bechtel of Toledo, George Huyler of Vanwert
and L. G. White of Columbus; hot-water versus

Light

;

Chicago Electrical Association.
first fall meeting of the Chicago Electrical
Association was held in its rooms on the evening
President P. B. Woodworth preof October 3d.
sided and there was a large attendance. The address

The

of the evening was made by Edward W. Jewell, president of the Jewell Electrical Instrument Company,
who talked on "The History of Electrical Measuring

steam heating, by E. H. McKnight of Middletown,
and E. F. Gwynn of Delaware; alternating series arc
lighting, by H. W. Hillman and C, R. McKay of
Lynn, Mass., Thomas Spencer of Philadelphia, and
W. A. Layman of St. Louis, Mo. The entertainment

Instruments and Some Novel Uses of the Same."
Mr. Jewell took up the early development and history
of electrical instruments and spoke particularly of the
Deprez-D'Arsonval galvanometer. He then mentioned several "freak" or unusual uses of electrical
measuring instruments, such as in locating metals
and underground streams of water, in signaling, on
board ship, etc. The lecture was well illustrated by

a theater party, electric autoOhio State University.

stereopticon slides and proved to be entertaining and
instructive to all present.

features will include

mobile rides and a

visit to
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DEVELOPMENT OF THE TELEPHONE
Ohio Telephone Notes.

is capacity to increase it
The service will be for all patrons north
of Sixteenth Street.
The exchange is located in a
new three-story brick building and is thoroughly
equipped with all the modern improvements. Harry
Goldrieck will be in charge, with one assistant,
two chief operators and twelve operators.
F.

Telephone News from the Northwest.
A local telephone company is projected for Tintah,
Minn.

The Richfield, Menomonee Falls and Holy Hill
Telephone Company has been formed at Richfield,
Wis., to build toll lines to Menomonee Falls and to
Holy Hill Work will be rushed at once.
E. H. Moulton of the Twin City Telephone Company of Minneapolis and St. Paul has made application at Fargo, N. D., for a franchise for a local exchange there. He states a long-distance line will
be built to the

A

six

local

Cities.
is

be

to

installed

Valley

for

The Morton Telephone E.xchange Company has
been granted a franchise for a local exchange at
Morton, Minn.
McD. Williams of Kassou, Minn., has bought the
telephone exchange at Claremont, Minn., and will
put

in first-class condition.

it

F. L.

Bills

of Chicago

is

securing subscribers at

Sioux

Falls, S. D., for the installation of a
telephone system there.

competing

The Emmons Telephone E.xchange Company has
bought the local line at Emmons, Minn., from H. M.
Martinson,

The Elbow Lake (Minn.) Telephone Company has
been

minutes.

incorporated with $50,000 capital stock.

The Howard Lake Telephone Company

The Ashtabula Telephone Company, Ashtabula,
has promised to have its new plant in use by the

Minn.,

Lake,

latter part of November.
The directors of the Madison Telephone Company
of Warren have elected the following-named officers
vice-presiPresident, Charles W. DeVoe, Orwell
dent. Dr. H. M. Fenton, Cleveland; secretary, R. N.
Williams, Orangeville; treasurer, E. U. Plyde. Warren.
The company will build plants at Geneva,

capital

has

been

incorporated

of

Howard

with

$50,000

stock.

The Eddyville (Iowa)

Telephone

Coinpany has

The company

directions.
local telephone company at Clarion, Iowa, will
build a rural line to Holmes, Iowa.
The Tipton Telephone Company has sold its exin all

The

.

change at Tipton. Iowa, to the Davenport and Tipton
Independent Company.
The O'Brien County Telephone Company has been
incorporated at Moneta, Iowa, with a capital stock
of $10,000.

The Coon Rapids (Iowa) Telephone and Elecfrical
Company has closed a deal with the Dixon Telephone
Company and the Harris- Jewell Company, for their

stock will be sold at par to the old stockholders, at
the rate of one share of new stock to 20 shares of
the old stock.
The Bainbridge Telephone Company, Bainbridge,
is plannin.g the construction of a line from that place
through the country to the east and south part of

franchises at Coon Raoids and the electric-light plant.
This brings to an end the war wdiich has been waged
for some time.
local exchange is to be established at Anthon,
Iowa, soon.

Aurora township.

establishing a news-bureau department in connection
with its rural and toll lines. An information bureau
R.
will also be established.

The switchboard in the office of the Portsmouth
Telephone Company, Portsmouth, was dama,ged by
The
fire, caused by crossed wires, a few days ago.
damage

will

amount

to $600,

but the plant was in

hours after the fire.
At a meeting of the directors of the Hamilton
Telephone Company, Hamilton, held a few days ago,
all the matters pertainins' to the new plant were
discussed.
The work on the new plant is progressing
iiicely.
The switchboard has arrived and will be
O. M. C.
put in place as soon as possible.
operation 24

Indiana Telephone Items.
The Lebanon Telephone Company has

increased

from $5,000 to $30,000.
The Carroll Telephone Company, with headquar-

its

capital stock

ters

in

Delphi, has arranged for the reconstruction

imnrovements to cost $15,000.
The difficulty between the labor unions of Petersburg and the Curhberland Telephone Company has
been adjusted, the company agreeing to give employment to only home union men.
The South Bend Home Telephone Company,
largely owned and controlled by Ft. Wayne capitalists, has given a mortgage for $400,000 on its new
plant in South Bend. The managers say the lines
will be extended in many directions.
Countv telephone organizations are being formed
in the state.
Last week the managers of the Mutual
Telephone Companies of Shelby County effected an
organization by electing Mr. R. Theobald, of Morrisof

its

entire plant, the

town, president; C. E. Pile of Marietta, vice-president, and D. B. Wilson of Shelbyville, secretary.
The purpose of this organization is to give better
service to the patrons by providing new devices and
improvements, and in order to assist in providing
funds for such purpose a fee of five cents will hereafter be charged to everyone using any telephone belonging to these companies who are not subscribers.
Another meeting of this organization will be held at
Shelbyville on October i8th, after the annual meeting
of the Mutual Association at Indianapolis.
The new branch exchange of the New Telephone
Company of Indianapolis, at Talbot Avenue and
Twenty-second Street, will begin its service to-day.
There will be 1,200 patrons served through the

^

Telephone

Association.
The fourth annual meeting of the Kentucky Independent Telephone Association will be held in Louisville, Ky., on October 28th and 2gth.
Many questions of importance bearing upon the telephone situation will be brought up for discussion and action.
A comprehensive programme is being arranged for
business as well as for the entertainment of members
and delegates attending. Each company represented
in the association

has been requested to bring or send
its system, giving number of exchanges owned, number of telephones, miles of toll
line, whether grounded or metallic, and between what
a

full

report of

points lines

run, and also a sketch, showing lines
and station and new lines under construction or contemplated. The following-named gentlemen are offi-

of the association
President, R. V. Bishop,
Cynthiana; vice-president, H. K. Cole, Owensboro;
secretary and treasurer, James Maret, Mount Vernon
attorney, D. L. Pendleton
Winchester; executive
committee, A. H. Bastin of Lancaster, D. Prewitt
of Pine Grove, J. A. Armstrong of Louisville, R. V.
Bishop of Cynthiana and James Maret of Mount
Vernon.
cers

:

Municipal Telephone Control

in

Eng-

land.
A. D. Provand of London, England, an expert in
telephone matters, who is visiting Ottawa, Ont, is
greatly impressed with the future possibilities of the
telephone and the importance of guarding the interof the public. Speaking recently in regard to
the comparative advantages of state, municipal and
private control, he said
"I think there can be
ests

:

incorporated with a capital stock of $15,000.
will enlarge its field and extend its lines

been

;

Perry and Madison.
L. E. Steyne of Lewisville has been chosen secretary and general manager of the Woodsville Telephone Company, Woodsville. It is stated that the
system at that place is to be greatly improved.
The capital stock of the Cincinnati Telephone Comnany will be increased $I7,3.,^S0. and 3,465 shares
from the treasurv reserve will be sold to secure
funds to make extensions and improvements. The

Twin

exchange

Springs, S. D.

phone exchange.
The Marion County Telephone Company has increased its capital stock from $100,000 to $250,000
and will build exchanges at Larue, Caledonia, Prospect, Green Camp and some other small towns.
The Cuyahoga Telephone Company has inaugurated a fire drill under the charge of Traffic Manager Benjamin Johnson. This includes a descent
down the fire escape from an eighth-story window,
and all the girls, about 160 in number, are required
October .^d was the first time the
to take part.
ladder drill was taken, but the morning shift, gS
girls, formed in line, made the descent from the
eighth to the seventh story, and were back in their
places in

Independent

to 3,000.'

syndicate may take several large blocks of the stock. In
that event it is rather hard to tell what may be done.
This company owns one of the best telephone properties in the country, and there is little doubt that
the members of the syndicate are loath to part with
it.
With the Cuyahoga telephone and one or two
other good plants and the lines of the United States
company, the syndicate would yet control the cream
of the telephone property in Ohio. These properties
are in good shape, generally speaking, and with the
expenditure of a few thousand dollars most of them
would be on a good paying basis.
R. E. Kingery has secured a franchise in the village of Grover Hill to maintain and operate a tele-

1902

FIELD.

Kentucky

branch exchange, and there

United States Teleplione Company affairs take on
various phases of interest from time to time. It
seems tliat the Barber-Braley matter has not yet
progressed far enoiigli to be said to have a bearing
upon the situation, and it is hinted now that the
Everett-Moore affairs are in such a shape that the

11,

A

hardly any room for doubt on this point, after the
experiences on the continent of Europe and in the

United Kingdom. State and municipal control is
general on the continent, and, ultimately, there will
be no other. The action of the British government
in regard to telephones, has been little better than a
series of blunders
but we are now, I believe, on
the way to have an adequate national development
of the service. The inter-town wires are owned and
operated by the government, and the local exchanges
will, in time, pass into the hands of the muncipalities.
There is no doubt that, provided they act wisely, the
state and the municipalities can give a better service
than any company, when all things are taken into
;

consideration."

A Telephone System Needed

The Cedar Valley Telephone Company contemplates

Southern Telephone Developments.

A charter has been granted incorporating the
Petersburg Telephone Company of Petersburg. Va.
The caoital stock will be between $50,000 and $100,000.
William B. Mclllwaine is president of the
company, which proposes to operate a telephone system in Petersburg, combining old svstems.
The Southwestern Telephone and Telegraph Company of Helena, Ark., contemplates making many
improvements in the city and surrounding territory.
About $10,000 will be spent in improving the Helena
A

plant.

number of long-distance

contemplated for Northern Arkansas.

lines are
T. L. Powell

toll

of Little Rock is state superintendent.
The Postal Telegraph-cable Companv has under
construction lines from Washington. D. C. to Atlanta, Ga., and also a line from Charlotte, N. C,
to Jacksonville, Fla.
According to the latest statistics of the corporation commission of the state of Mississippi, it is
shown that the telephone lines are assessed at $373.There are 27 small comoanies in the state,
920.

some of which have not filed their reports.
At a meeting of the stockholders of the Tidewater
Telephone Comoany, held at Gloucester Courthouse,
Va., A. W. Withers was elected president of the
board of directors. Some additional extensions will
be made, notablv to Gwvnn's Island.
At Centralia. Mo., a telenhone was recently placed
near the pulpit in a church wherea great revival
was in progress, and persons living in several iieighhoring counties were enabled to hear the service at
their homes.
The state of North Carolina has chartered the
Washington and Aurora Telephone Companv with a
The company has the privicapital stock of $25,000.
lege of building extensive branch lines.
The application of the Cumberland Telephone

Company

for a franchise at

Natchez, Miss.,

is

still

hanging fire, pending action of the city authorities.
The Green County Telephone Companv of Virginia has nearly completed its lines from Standardsville

to

Botirbonville.

L'

in

the

Madeiras.
Consul T. C. Jones of the Madeira Islands, writing
from Funchal, has the following to say regarding
the telephone and telegraph in that city:
"The last
census gives Funchal a population of 50,000 people.
The city is snread over a large area, stretching up
and down hill, and yet it has no public telephone.

The

postal service

communication

is

is

The common

not of the best.

by note and messenger.

Several

of the leading business houses have private telephones. The different villages of this island have
telegraph and postal communications with this city.
wire connects with the lighthouse at Point St.
Lourenzo, 20 miles away, and gives news of approaching steamers from the north, about three hour?
before their arrival. The local telegraph charges are
six cents for the first word, and one cent for each
additional word. The postal service is tri-weekly,
and the mails are carried on foot. It seems to me
that here is an opening for an enterprising American.
An English company got the concession for the electric-light plant, and I understand it pays well."

A

Independent Telephony

In

Colorado.

The Harrison Construction Company

of Cincinnati,

Ohio, will likely gain a foothold in Colorado, if presF. M. Mariott of Delaent plans work out right.
ware, Ohio, attorney for and vice-president of the
company, has just returned from Pueblo, Colo., where
he organized a company with a capital stock of
$300,000 to build a city plant. The company is now
seeking a franchise, with good prospects of securing
it, and in that event work will be begun on the plant
Mr. Mariott also has good prospects at
at once.
Colorado Springs, and, it is stated, a line will be
The Harrison Construcbuilt into Salt Lake City.
tion Company has completed a plant at Texarkana.
Ark., and has also built several others at different
points in the country. In the event that a foothold is
gained in Colorado, the forces will be organized to
compete with the company that now controls the
whole situation. According to Mr. Mariott, telephones are used to take the place of the telegraph
in places far remote from railroads in that state,
and there are many of them. Hence it will be a
good field for operations,

October
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GENERAL TELEPHONE NEWS.
The Interlake Telephone Company has been

incorporated with a capital of $100,000 to operate a telephone system in counties in Western New York.
The directors are G. S, Fuller, Albrecht Vogt and
J.

Rochester.

G.

According to reports from Philadelphia the backers
of the Keystone Telephone Company assert that they
have $25,000,000 capital to carry the business into
New York city to compete with the Bell company
and finally to extend it to Boston.

The

Illinois

Telephone and

Telegraph Company

has just finished two tunnels under the Chicago
River, one at Harrison Street and one at Wells
These two tunnels, communicating with the
Street.
company's network of tunnels under the business
portion of the city, give connection with the Union
and Northwestern railroad depots. These tunnels
are six by ~}'2 feet in size and similar to those under
They are so far below the
the downtown streets.
river bed that, even in case of an increase in the

depth of the river, they will in no way interfere with
navigation. The tunnels may be used for the inThe
stallation of a pneumatic-tube mail service.
question is now pending in the council.

Judge Tuley of Chicago has granted leave

to

337

members of the Illinois Manufacturers' Association
to amend their bill for an injunction against the Chicago Telephone Company so as to enable them to
secure a return of the amounts in excess of the franchise rate of $125 a year that they have heretofore
paid to the company for telephone rentals. The excess amounts paid in different cases vary, it is said,
from $50 to $800. and the total approximates $100,000.
The original bill filed in the case prayed for an in_

junction to prevent the Chicago Telephone Company
from charging $175 a year for business telephones
on the ground" that the ordinance wdiich was procured
In granting the
in 1887 limited the charge to $125.
injunction. Judge Tuley held that it was the duty
most improved
supply
its
to
of the telephone company
sers-ice at ordinance rates of $125 a year.

TELEPHONE MEN.
manager of the Northwestern Telephone Exchange Company, located at
J.

H.

Eschman.

traffic

Minneapolis, has resigned his position and will take
an extended vacation. Mr. Eschman has been connected with the Northwestern company for the last
ig years.

Francis M. Buck, second vice-president of the
City Telephone Company of Minneapolis and
St. Paul, has severed his connection with that companv and returned to Chicago. Mr. Buck left the
Chicago Telephone Company July i, igoi, to go with
the 'Twin City Telephone Company, and has done
much in the work of developing and elaborating the
system, especiallv in St. Paul, where he has been
During his incumbency the company has
located.
increased the daily calls from an average of 1,8,38
Air. Buck retains his holdings in the
to 27,000.
Twin City Telephone Company.

Twin

William E. Harkness of St. Louis, for 10 years
connected with the Bell Telephone Company of Missouri, has resigned as traffic manager, having accepted the general superintendency of construction,
operating and maintenance of the Consolidated Telephone Company of Buffalo, N. Y. This company
is managed by the Frontier Telephone Company, also
of Buffalo, of which Willbur Johnson, formerly superintendent of construction of the Missouri Bell
Telephone Company, is general superintendent. Mr.
Harkness' new work comprehends the incorporation
of various Independent companies of New York
and Pennsylvania, under the direct supervision and
control of the parent company at Buffalo, so as to
interconnect them with the other Independent concerns in Ohio, Indiana and Illinois.

MANUFACTURERS AND DEALERS,
The Atwater Kent Manufacturing Works, which
manufacture the Monoplex telephone, have lately
moved to 112 North Sixth Street, Philadelphia,
where they have doubled their floor space. They
state that sales of the
creasing very rapidly.

Monoplex telephones are
They are sending out to

in-

the
the Gibson type printed
on white behind a dark card which frames the head,
making a very attractive picture for an office.

trade a

handsome head of

Two complete public-service telephone-exchange
systems have recently been shipped to the cities of
Port Arthur and Fort Williams, Ont., by the International Telephone Manufacturing Company of Chicago. The shipment comprised several carloads of
apparatus, consisting of two i.ooo-line capacity lampsignal, central-energy switchboards, arranged for multiple-board ser\-ice, together with all necessary centraloffice apparatus and subscribers' telephones, including
two sets of Chloride storage batteries, two Roth charging machines and ringing generators, with General
Electric motors. This shipment is said to be one of the
first of its kind by Independent telephone manufacturers, and with the high class of the apparatus furnished it may be a large factor in turning the rsp'dly
growing trade of Canada to this country.
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Signals for Urban and Interurban Railways.'
By G. W. Palmer, Jr.
The many recent disastrous collisions on street
railways must have convinced operators and managers
that the use of an efficient and reliable signal system
would add to the safety and facility of the handling
of their traffic. As faster schedules and heavier cars
come into use, there is imperative need of a system
of operation which will guarantee freedom from
accidents caused by cars meeting head on, or by one
car overtaking another.
There is only one way to prevent these accidents
namely, to adopt such rules and methods of operation as will insure that but a single car will occupy any block or section of track at any one time.
Any signal system which will aid in accomplishing
this result is worthy of consideration.
believe that the steam roads in their early
days were confronted with precisely the same problem in relation to signals as the electric roads are
now contending with. The steam signals are now
probably as near perfect as human skill and ingenuity
can make them. They did not, however, spring into
existence in their present perfected condition, which
has been reached only after years of work and effort
lo eliminate the defects shown up in practical work.
Electric roads should not, therefore, say "show us
a perfect sj^stem. and we will adopt it." It is decidedly our interest to encourage the efforts of those
who are endeavoring to work out something which
will be accurate and reliable and to contribute whatever we can to this end.
It is obvious, however, that even a perfect signal
system cannot, after its adoption and installation,
operate a road.
Careful management, and good
discipline on the part of the men are still vitally
necessary.
believe that no man should be given
a second opportunity to disregard a signal set against
him or to break any rule which it has been found
necessary to make to insure safe operation. The
employment of such a man involves a risk which
should not be disregarded.

—

We

We

When electricity was adopted as a motive power
on street raihvays. and especially Avhen lines were
built between cities, in some cases parallelin.g steam
roads, and invading a field hitherto occupied solely
by the latter, many saw that methods which prevailed during horse-car operation would not do under
condition of higher speed, heavier cars and greater

volume of
a
or

traffic.

The need of something which would show that
car was approaching from the opposite direction,
was

a

direction,

short distance ahead goin.g in the same
was quickly perceived and the problem

attacked by a number, on various lines, but all havin.g
Several systems of block
a common end in view.
signals were put upon the market, and have since
their early adoption and use undergone a process
of development to get rid of the faults which became
apparent by their continued use.

We

believe that all single-track suburban

and

in-

terurban roads should adopt the best obtainable block
system, together with a telephone system, which will
enable a dispatcher to reach any car crew at regularly established stations.
signal, to be reliable and efficient, should be
quick and positive in action it should be imnossible
to set the cautionary or permissive signal at near
end of the block before setting the danger indication

A

;

end incandescent lamps should not form
a part of the main signal circuit, nor should the
lighting and extinguishing of lamps be the only
This should be supvisual indication of the signal.
plemented by the movement of an arm or semaphore
will
move
each
time
the signal is opblade, which
The device
erated, whether the lamps burn Or not.
will then be operative if the lamps burn out, as sometimes will happen. Manual control affords unauthorized persons a chance to interfere with the sigiial,
and should not be used; the setting and clearing
circuits should be closed automatically, and v/hen
the signal has been set at danger it should lock so
that it cannot be cleared until all cars have passed
out of the block. It should be possible to set the
signal only one way by two cars entering a block
at the far

;

at the same time.
Special attention should be given to freedom from
damage by lightning. As the pressure is liable to fall
considerably at the ends of long lines, and also on
when heavy local loads are
parts of the system
carried, the signal should be able to operate through
a wide range of voltage, and should not be liable to
damage through crossing of the signal circuit with
the lines.
There are several differing systems now in use
on various roads; one, using simply a circuit of lamps
operated by a two-way hand switch at either end
of the block, part of the lamps being lit as a permissive signal at the near end, while the balance
indicates danger to an approaching car at the far
end this .system is peculiarly susceptible to trouble

from both ends

;

from lightning, and also

fails

when any lamp burns

used, the .switch and lamps are
in the same box, and generally the car is run into
a position where the conductor can easily reach the
switch, In most cases the motor man then cannot
out.

As commonly

t.
Paper read before the AmericaD Street
tlon at Detroit, Mich., cp October 10, igo?.

Railway AsBccia-

see the lamps, and depends on the bell signal from
the conductor.
The proper method would be for the car to be
stopped at a point far enough to the rear of the box
for the motorman and passengers to observe the
character of the signal, the conductor going ahead
and throwing the switch where the blocks are many,
;

cause an annoying delay, which could be
having the switch separate from the
signal box, at a point about 100 feet to the rear of
it,
and at such a height that the switch cannot be
reached from the ground. When permission to proceed has been obtained, the motorman should not
enter the block until the conductor has struck two
bells, thus making the men jointly responsible.
An improved method of operating the signal is by
means of a circuit-closer hung overhead and at a
point sufficiently in the rear of the box. the circuit
being closed by the passage of the trolley wheel
there are devices of this kind now obtainable which
will

this

avoided

by

are reliable and effective in action.
better system is one which uses a setting and
clearing circuit separate from the lamp or semaphore
circuit; most of these, however, can be cleared by
the passa.ge of any one car out of the block, and
in case of running several cars together, all trolleys
but the one on the rear car must be pulled down
when passing the switch, or if the leading car clears
the block, the car proceeding in the other direction
must be notified of the number of cars following;
this is an element of danger, as it should be absolutely impossible to clear a block while any car
remains.
Some device should be used which will record
the number of cars entering the block from either
end, and hold the settinc circuit closed until all
cars have passed off the block.
It should also be
possible to clear the danger signal from both ends
of the block, as it is often necessary for a car to
leave a block from the same end at which it entered.
There are certain single-track blocks on the Old

A

^

Colony Street' Railway Company's (Boston) system
which are operated by means of what is locally known
as the "red stick." This is a small club or billet of
wood painted red, which controls the block to which
it belongs, and no car is allowed to enter the block
without it carries the "red stick." it being replaced
by a red lantern at night. This is a safe, but not
very flexible, system, the absence of the stick showing one that there is a car on the block, but not the
direction in which it is .going.
Nor does it show
when the block is cleared from the other end. In
case of delay or blockade of cars going in the opposite direction, the stick could not be carried back
and all cars going in the same direction as the one
which first entered the block would be held up. It
does prevent effectually the "bunching" of cars at
one end of the line.
Double-track roads are also feeling the need of
some system which will prevent rear-end collisions.
Where cars are operated on quick headway and a
direct view of the track ahead cannot be had, there
is always danger of a car overtaking the preceding
one.
This is particularly the case at night, and all
cars operated on suburban lines should carry a rearend red lantern. This simple precaution is so obvious that it would seem as though it must have been
adopted by every one. Such, however, is not the
case.

There has been some work done along the line of
cutting off the trolley current from a car which has
not the right-of-way, thereby making it impossible
for the car to proceed.
This scheme seems to us to
be a very attractive one, and it is possible that it
may be effectively developed.
Too much stress cannot be laid on the necessity
of givin.g careful attention to the proper erection
and maintenance of the si.gnal lines and devices.
In regard to the lines, their maintenance is more
difficult with us than with. the steam roads.
are
forced to carry many of our wires in streets lined
with thick and heavy trees, through which it seems
alrnost impossible to obtain good and reliable construction.
In all cases special attention should be
paid to keeping the wires clear from the limbs, and
a tough and impervious insulation should be used.
Regular and careful inspections of all parts of
the system should be made, and everything done
which may be necessary to keep it at all times in
the best of condition. No devices should be left
without care until they fail to work, which they may
do at a time when there is the greatest need of their

We

Efficient maintenance may be expensive, but one accident which might have been prevented may result in a loss far greater than the
combined cost and maintenance of a good signal
reliable action.

system.

The

Paris

Metropolitan

Company, on October

Underground

opened the

Railway

extension
of its line along the outer boulevard. The new road
extends from Etoile to the Place Blanche. This
brings a very important new current of traffic from
the northwest to the east, and may double the company's receipts. The main road has been running
more than two years, but has never paid a dividend,
though the shares are steady at nearly double their
par value. Though only a short line from the Porte
Maillot to Vincennes, it has killed one large omnibus line, and in seven months has carried over 3?,ooo,oix> passengers.
sth,

first
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right to understand that what they are to pay and to
in making their franchise effectual is nothing
more than or different from the conditions of which
they had notice and to which they agreed. The rule
that there can be no impairment of the obligations
of a contract is to be found in the fundamental law
of the United States and of every state, and in controversies between individuals no constitutional guarantee is more carefully protected by the courts. And
in a contract between the state and a corporation
there is no trouble about holding the corporation.
If it violates its contracts, or if it does not give
the promised service, or duly make the promised

do

payments, the attorney-general is authorized to inBut the rule
stitute proceedings for its dissolution.
of performance does not work both ways. It appears to bind only the corporation. The state can
pass new laws imposing new conditions, and the corporation will have its pains for its protest.

It will not be denied that, inasmuch as our opportunity to earn money proceeds out of a public
we should pay to the public a fair return
for what we get.
But what we give in the way of
service and what it costs us to give it are elements
just as much entitled to consideration in the making
of the contract as any other and when the contract
is once made it ought to be as little subject to repudiation or change as any other contract. The faithful discharge of our obligations requires a continually increasing investment, the constant incurring
of new risks. It is not enough that we shall meet
the demand as it exists from day to day it is necessary that we should anticipate it. And if the profits
upon our investment prove in the end to be consid-

privilege,

;

;

the reward to which intelligent foreand good management are always en-

erable, that is
sight, courage

The

seeks to confiscate anybody's
unfair and reprehensible, and
honest-minded men should be strong to oppose it.
This association has served an honorable and useful purpose for 21 years, but the time may be at
titled.

spirit that

legitimate earnings
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which was contested between the Hudson
Valley Railway Company and the Boston and Maine
Railroad Company, in which the Court of Appeals
reversed the decision of the Appellate Division and
rightly decided that an intersection and connection
of the electric road and the steam road should be
rnade in the interests of the local shippers. This
right should be of great advantage to the electric
railroad company, but the full benefit to the local
shippers will not be derived until the full privileges
of an interchange of freight cars between the two
systems shall be as universally recognized as they
now are between steam railroads, so that freight can
originate on either the steam or electric road. Heretofore, in many cases, the steam-railroad companies
have shown an unwillingness to interchange freight
with the competing electric roads, on the plea that
the latter were not responsible in the same degree
as the steam railroads, and by this means considerable
in a case
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Standard Paint Company.

Stanley Electric Manufacturing Company.

1
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Electric Storage Battery

Company.
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"

..J

^^nS^»^

Imv

Kellogg Switchboard and Supply Company.

Christensen Engineering Company.

forward to the day when the shareholders
corporations will stand up for their
rights as shareholders in the same sturdy spirit which
they would at once bring to the defense of their
I look

in street-railway

rights as individuals.
The great street-railway properties of this country, and even the little ones, are
no longer in the hands of a few rich men. They
are distributed in hundreds of thousands of shares
ranging in par value from five dollars to a hundred
dollars among a countless body of the people.
The
heads of these properties are no longer in any material degree their owners.
They are, and are coming
more and more to be, simply the salaried employes
of a great number of shareholders. They conduct
the business of these properties as a trust, and they
have nothing to do with the stock market. Their
one concern is to earn a dividend for their share-

holders and pay it where it belongs. Every shareholder is as much interested to protect the property
against unjust discriminations in the laws and to
protect its reputation as a business organization as
are any of us who are placed for the time being in
charge of the property. It is no less their duty than
it is ours to insist that public officials shall treat these
corporations equitably and honestly.

National Carbon Company.

Crane Company.

Chase-Shawmut Company.

Gould Storage Battery Company.
EXHIBITS AT THE DETROIT STREET-RAILWAY CONVENTION.

hand when the scope of

its

usefulness can be mate-

I have already pointed out the inwhich is done corporations by municipalities
and the need for public enlightenment, not only on
the equity of their cause, but also on the service
which they are rendering the public. There is one
other point to which, however, I would like to direct
your attention, and that is in connection with the
broader field of electric railroading which this counrially increased.

justice

try will certainly see during the next decade.
I have already referred to the immense mileage
of interurban electric railways which has been huilt
during the last few years especially in the Middle
West. Many of these roads are hauling freieht, and
it is a matter of great importance, not only to these
roads themselves, but to the cities and towns which
they serve, that the facilities which they should enjoy as regards the interchange of freight with the
steam railroads should be as free as those between
the steam railroads themselves. The first point requisite to this end is to have convenient connections
with the neighboring steam railroads, so that the
freight cars can be passed from one to the other.
The right of the electric company to demand this
has only recently been decided in
York state

New

freight

transportation has

been

diverted

from the

electric railroad.

The

points just mentioned indicate the broader problems which are being forced upon the electric-railway
interests of the country, through the large increase
in interurban electric-railway companies, which naturally look to this association as the exponent of
their interests.
This is only natural, because while
these lines do not operate upon the streets, the electrical-equipment problems connected therewith, as well
as many of the other questions which arise in connection with their operation are the same as those
which interest "street-railway" managers proper. And
while it may appear inadvisable to change the name
of the American Street Railway Association to accord with the broader field of electric railroading
in which many of its members are engaged, it should
be understood that the association is not merely a
street-railway organization, but its scope covers the
entire field of electric-railway transportation.
More
than this, it may seem desirable to welcome the participation of all companies engaged in electric-railway
transportation, for the reason that there is no organization in the country which has accomplished so
much, or at its annual conventions and exhibitions

i
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can afford anywhere near the same opportunity for
instruction to those interested in electric transportation in its different phases.
Heretofore no manager
or engineer of a trunk-line company which is contemplating or has installed a system of electric traction could join this association except as a representative of some street-railway company; but in
view of the interest which is being taken in electricrailway equipment by some of the large trunk-line
interests and the undeniable future which electric
power will have for such transportation, especially
for terminal and suburban work, the question will
arise in the near future, if it has not already done
so, whether the benefits which this association can
confer are available for companies which are not now

membership.

to

eligible

not attempt to suggest an answer to this
question, but all signs indicate that it will be an
I

will

AMERICAN
STREET RAILWAY
CONVENTION
ELECTRIC SIGN ON DETROIT STREET- RAILW'AV CONVENTION HALL.
important one during the next few years,

if it is

not

so already.

Official Reports and Gener.\l Business.

The address

of the president was received with
marked approval, and Mr. Vreeland received many
compliments upon it. In moving a vote of thanks
Colonel Heft referred to the paper as "able and
courageous." The vote of thanks was unanimously
passed.

Secretary T. C. Penington of Chicago read the report of the executive committee, giving the minutes
of the several meetings held during the year. Perhaps the most important matter reported was the

appointment by

Vreeland on November
following-named gentlemen to serve
on the committee on standards: N. H. Heft, New
Haven, Conn.
E. G. Connette, Syracuse, N. Y.
C. F. Holmes, Kansas City, Mo.
John t. Beggs,
Milwaukee, Wis. E. A. Newman, Portland, Maine
R. T. Laffin, Worcester, Mass.
Will Christy, Akron,
Ohio. Other business reported by the executive
committee was of a routine character.
The secretary and treasurer (Mr. Penington) reported the present membership of street-railway
companies to be 191, including 12 in Massachusetts,
17 in New York, 18 in Illinois, 19 in Ohio, 22 in
Pennsylvania, one each in Mexico and Porto Rico
and five in Canada. The net gain in membership
President

29, igoi, of the

;

;

;

;

since

last

had cash

year

is

companies.

11

bank on October

in

i,

The

1902,

association

amounting

to

$9,948.03.

President Vreeland then read letters of regret
from Postmaster-general H. C. Payne of Washington, D. C, Robert McCuIlough, Chicago, and Charles
S.

Sergeant, Boston,

all

ex-presidents of the asso-

ciation.

E. C. Foster of Boston presented the report of
the committee on memorials, in which minutes were

made of the
Orleans, La.

;

of Walter V. Crouch, New
H. Goodrich, Omaha J. Ban-

deaths
Dell

Baltimore

;

C. C. Howell, Knoxville,
Tenn., and W. S. Stratton. Colorado Springs.
Noting the presence of Mr. J. C. Hutchins in the
hall. President Vreeland very gracefully referred to
a recent illness which had prevented that gentleman,
as the most prominent street-railway man in Detroit,
from taking the part in the opening session which
nister

Hall,

;

he otherwise would have done.
his acknowledgments.

Mr. Hutchins bowed

Benefit Associations and Pensions.
Additional letters of regret were read from exPresidents Holmes of Kansas City and Roach of
Chicago when the association
reassembled
on
Wednesday afternoon.
Oren Root, Jr., of New York presented his paper on
"Benefit Associations." He also spoke of the pension
S3;stem of the Metropolitan Street Railway Company

now appropriated, the benefits the company
has received through their length of service will
be proportionately greater, and the company can in
that same proportion fairly pay the men at the same
rate as now.
When these things arise, lo or 15
or 20 years from now, as they may, as Mr. Beggs
suggests, we will have to work the problem out
on those lines then.

have

New

York. The employes who are retired under
pension system may be divided into two classes
first, all those employes who are 70 years of age
and
who have been 25 years in the service of the company; second, all those employes of the age of
65 to
Oy inclusive who have been 25 years in the service
of
the company. All those employes who are
70 years
of age are retired by the age limit itself.
That is
compulsory. And all those employes between
65 and
09 are retired at the discretion of the board of
trustees of the pension fund, if they are
found in
the opinion of the trustees to be incapacitated
for
active work.
The allowance paid to these retirin-employes is divided into three classes. If pensioner
has been in the company for
35 years or more, these
retiring employes are paid at the rate
of 40 per cent
of their annual average wage for the
previous 10
years.
If service has been for 30 years, the men
are
paid 30 per cent, of the annual average wage for
the
previous 10 years; and if the service has
been ^5
years, the men are paid 25 per cent, of
their annual
average wage for the previous 10 years. This fund
from which each of these allowances are made is
appropriated solely by the company, and the emof
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ployes contribute in no way to it. The object in
establishing this pension fund is to step in where the
Mutual Benefit Association leaves off and to preserve the welfare of the aged and infirm employes
and to recognize loyal and efficient service. "We,
of course," said Mr.. Root, "do not intend that all

St.

ing street-railway exhibits at the exposition.
The
resolution was adopted and Professor W. E. Goldsborough, director of the electrical department of the
St. Louis Exposition, was given the privilege of the
floor and addressed the convention.
He invited the
association to meet in St. Louis in 1904. The power
plant of the exposition will have a capacity of 30,000
horsepower, he said. Among other things. Professor
Goldsborough said
"We want to have a track some
1,300 feet in length, double and triple track, as conditions may permit us to make it, on which experiments can be made of all
street-railway traffic
systems.
Whether these be pneumatic, steam, gas
or
electrical
in power,
they
are
all
to
be
exploited.
want to organize the thing on
very broad lines. I think you will all agree with
me at that time there will probably be a large number of systems using alternating current, as well
as the systems we now have using a direct current,
and I cannot imagine a picture which will present
a greater interest to you than that of seeing these
various systems all exploited on the same ground
and at the same time by the engineers of the various
companies exhibiting there."
:

We

our employes— for instance,

men who are engaged
of the cars as motormen and conductors shall continue in such positions until they
are 65 years of age, at which period they are eligible
to retire under the pension, but we do believe that,
on the average, a conductor or motorman, for example, can properly operate his car up to, we will
say, 55 years of age.
And from that time to the
time when he is 65, when he is eligible for a pension, we expect to take care of him in such positions
as that of transfer agents, switchmen, flagmen, messengers, etc., which positions a man in that time
of life can, we think, _perform with satisfactory efficiency and without any hardship to the man himself.
If a man has teen earning an average of a thousand
dollars a year and retires under the 40 per cent,
clause of the pension system, he will receive $400
a year, or four per cent, on $10,000, which is onehalf of one per cent, more than the savings banks
pay in New York city.
do not wish our employes to consider, and we do not consider ourselves, that we are going to pay these men this
amount in any spirit of charity, but we feel and
we believe that they will feel, and do feel, that we
are merely paying to them something which they
have themselves earned through their years of service and their loyalty to the company."
E. G. Connette described the Mutual Benefit
Association of the Syracuse Rapid Transit Company.
This association is entirely controlled by the employes.
Admission fee is $1 and monthly dues 50
cents.
The association has meeting rooms fitted up
with pool and card tables and supplied with reading
matter.
Officers of the company are members of
the association, and the interchange of views is
helpful.
The association is a great success. It pays

Electric Express and Package Delivery.

in the operation

—

We

benefits and death claims.
In answer to a question, Mr. Root said that if
a man severed his connection with the Metropolitan
Street Railway Company he cut off his relationship
with the benefit association also, getting no return
for the money paid in.
Mr. Vreeland explained
that this was on the assumption of the insurance
companies' principle that he paid for the protection
he had while he was in.
I would like to ask,
John I. Beggs, Milwaukee
as a matter of finance, whether the Metropolitan
company has made an appropriation for its pension
fund, revenue from which will meet these pension
demands as they accrue, or whether it has made an
annual charge against operation.
Mr. Root
The directors of the Metropolitan
company have authorized the officials to expend as
much as $50,000 in any one year to pay this pension
allowance. There is a provision in the regulations
which permits the trustees at any time when they
consider a payment under this system excessive, to
make a revision of the ratio of payments, so that
they are not bound by anything they do to-day or a
year from now.
Mr. Beggs: If, 25 years from now, an effort is
made to reduce the amount that you have paid to
employes before that time, will that not be a source
It
of dissatisfaction and a feeling of injustice?
seems to me that it is important that before the
pension movement goes too far it should be well
considered. There should be rules standardized to
govern the financial conditions.
Mr. Root: I do not consider that that condition
of overrunning the allowance by the length of servis
apt to arise, because I believe that if
ice
the
the employes get to that condition where
payments shall be greater than the amount that we

Louis World's Fair.

Albion E. Lang of Toledo offered a resolution
extending to the transportation and electricity departments of the Louisiana Purchase Exposition assurances of the hearty interest of the American
Street Railway Association in the work of present-

George W. Parker of Detroit presented a paper
on this subject. There was some discussion. The
author said that the express business benefited the
passenger business.
In relation to the electric express business in New York, Mr. Vreeland said
that the express company had all the time at least
30 per cent, more business offered than it had facili•

ties

to

express

care for.

As

to the profits or losses of the

company, the speaker could not

Miscellaneous

say.

Business.

In closing Wednesday afternoon's session President Vreeland urged upon the members the importance of attending the meetings with a serious purpose.
He cited the case of the New York Railroad
Club, with over 1,200 members, of which he is
president, and said
"Suppose a superintendent of
motive power is considering the question of compound locomotives, for example. He has had no
:

sick

western electrician booth at DETROIT STREETRAILWAY CONVENTION.

:

Registration of Transfers.
In the absence of the author, C. D. Meneely of
Brooklyn, H. A. Robinson of New York read a
short paper on "Registration of Transfers."
brief

A

discussion followed. Oren Root of Ne%v York was
opposed to the registration of transfers in a city
like New York, where the proportion of short, cash
rides is so great.
It might be all right to register
transfers on interurban or suburban roads.
Mr.
Harrington of Camden, N. J., after experiment.
was opposed to the registration of transfers. H. M.
Sloan of Chicago said that if the transfer is registered at all it should be on a double-register system. E. G. Connette of Syracuse thought the advantages of registering transfers outweighed the
disadvantages. John I. Beggs of Milwaukee believed in a double registry for cash fares and transfers.
Such a system has. a restraining effect on
conductors, as the passengers take some interest
in watching to see that the cash or transfer is indicated on the proper dial. Mr. Tarkington of
Council Bluffs, Iowa, was thoroughly convinced that
both cash fares and transfers should be registered.
Colonel N. H. Heft of New Haven advocated a
system of duplex transfers that he briefly described.
This discussion ended the session.

:

experience with them and has no data bearing on
the subject, and is brought face to face with the
problem of what he shall do in regard to the rnatter.
It has probably been suggested, to him by his general manager that he attend a meeting of the club
and he "rets up and asks if any member of the association will give him the benefit of his experience
with compound engines.
have in our club such

We

men

as

Mr

Waitt of the

New

New York

Central,

Mr

Jersey Central, men from the
New Haven road and the Erie road, who attend
our meetings, who are always ready to give every
member of the club the benefit of their experience
and the superintendent of motive power in question
goes home the next day equipped to talk to his
manager, and this information makes him a better
man in the eyes of his management and shows
what is going on. He not only gets the information
in a general way, but gets actual data from these
men. He probably would not have any other means
of getting it so easily as at a meeting of the New
York Railroad Club. The young men who are connected with the various street railways in the country cannot overestimate the value of this association to them in their work and bringing themselves
into prominence.
I have seen in the New York
Railroad Club a number of men who have secured

Mcintosh of the
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prominent

positions

floor of that

men who

cUib.

through a paper read on the

The paper was read before

represented great raih-oad systems.

the

Any

young man who reads a paper at one of these meetings which shows intelUgence and ability to analyze
and good judgment, is bringing himself before every
is connected with prominent street-railroad
systems of the United States."
As the committee to nominate officers for the ensuing year the president appointed R. S. Goff, Fall
N. H. Heft, New Haven, Conn.
River, Mass.
Richard McCulloch, Chicago; C. Goodrich, Minne-

man who

shaft.
The turbo-alternators arc also noisy, but doubtless development will
remedy this defect. Mr. Sniffin, in closing, said the
Hartford 1,500-kilowatt turbine had carried 2,800
kilowatts.
The steam turbine could not be considered an experiment. He announced that two 100kilowatt turbines had been ordered from the Westinghouse people by the De Beers Company of South
Africa. They are to be tested by Professor Thurston

of Cornell.

Closing Business.

The

well-written paper of M. B. Starring of Chicago on "The Adjustment of Damage Claiins" was
discussed by Mr. Beggs, H. M. Sloan of Chicago
and Mr. Robinson of New York. "Signals for
Urban and Interurban Railways" were discussed in
a brief paper, read by G. W. Palmer, Jr., of Boston.
There was a brief discussion. "Discipline of Employes by the Merit System" was considered in a
paper sent in by W. A. Satterlee of Kansas City
and discussed by Mr. Harrington of Camden, N. J.
Officers for the ensuing year were elected as fol-

lows

WORKS AT DETROIT CONVENTION.
and D. B. Dyer, Augusta, Ga. Adjournment
Friday morning was then taken.

apolis,
until

Thursday, Supply Men's Day.
Carrying out its liberal policy in relation to the
manufacturers and dealers who make exhibits at the
convention, no sessions of the convention were held
on Thursday, which was denominated "Exhibitors'
Day." The day was set aside for the examination
of exhibits, which were, indeed, well worthy of inspection.
Some idea of the display may be gained
by the pictures and exhibit notes in this issue.

:

to the

Western E

Sniffin of Pittsburg presented his

—

paper on

He

and

Treasurer,

T.

C.

Penuigton,

Executive Committee, H. H. Vreeland of New
York, R. T. Laffin of Worcester, Andrew Radel of
Bridgeport, Conn., Walter P. Read of Salt Lake
City, and Williard J. Hield of Minneapolis.
An invitation to hold the next meeting in Chattanooga, Tenn., was received and referred to the executive committee.
The annual banquet was held in the evening. The

A

Westinghouse companies.
It
should be
he said, to buy a steam turbine separate
from the alternator. In answer to a question from
Colonel Heft, Mr. Sniffin said the Westinghouse
company would make as good a guaranty for the
steam turbine as for any other piece of moving machinery. A guaranty was not only made, but demonstrated.
The turbo-generator must be developed
as a complete entity.
You cannot simply put a
good turbine and a good generator together and
get a good unit. The whole piece of apparatus must
be developed at once. Colonel Heft and Mr. Beggs
thought there was still a great deal of conjecture
about what the steam turbine will do in large units,
Nevertheless, Colonel Heft
say, of 5,000 horsepower.
Colonel W.
said he was a believer in the turbine.
Worth Bean of St. Joseph, Mich., thought the streettheir
money
into
the steam
railway men should put
turbine and develop it as they had done the electric
motor. Mr. Wyman of New Orleans said the streetrailway men should applaud the experimental work
of the manufacturers. He was very certain that the
world is on the eve of important developments in
steam turbines. B. J. Arnold of Chicago. Mr. Katte.
mechanical engineer of the New York Central Railroad, and C. O. Mailloux of New York discussed
the subject briefly. The last-mentioned gentleman
dwelt on the great advantage of the steam turbine in
using superheated steam. He believed the larger
turbine would be a simpler and more economical
machine than the small one. He believed the steam
turbine was the coming machine; in a year it could
be said that it had arrived. The fundamental patents were about to expire, and probably all engine
builders would enter the turbine field. The steam
turbine cannot well be used for direct connection to

tric

and

possible,

direct-current

machines, owing to the

(Jifficulty

of

President

pany put

The

unique

D. Maguire of the Magnet Wire Coman appearance on Wednesday.

il

J.

in

Sterling Varnish

q

Company was

represented
at the convention by S. S. Schenck and A. S. King.

George Searing bobbed up serenely, and, as usual,
looked after the Peru porcelain and the Hart switch
interests.

C. W. Cobb, Cleveland representative of the Western Electric Company, was on hand during the en-'
tire convention.

The National Carbon Company made
teresting display
much attention.

of

carbons.

Its

a

exhibit

most

in-

attracted

H. C. Eddy, the energetic representative of the
American District Steam Company, could be seen
strolling

through the exposition

at all hours.

W.

Secretary and Treasurer Penington again demon-

George L. Lindsley of Lindsley Bros., Chicago,
the well-known pole dealers of the Northwest, spent
a few hours on Thursday at the street-railway exposition.

'

John A. Stewart, so well known throughout the
Middle West, as the handler, buyer and seller, of
second-hand electric-lighting and street-railway apparatus, was on hand.

The Nernst Lamp Company's representatives at
the convention were A. E. Fleming and G. J. Stanley of Pittsburg; George C. Ewing, Boston, and
Walter Floyd, New York.

The capacity of the hotels was exceeded by the
demand for accommodations for the street-railway and coal-strike conventions. Late comers were
put to

all

George

sorts of shifts to secure sleeping places.

W.

Conover, purchasing and forwarding
Independent telephone companies, made
a hit with his long-legged matches, which asked the
question, "Can you match my prices on telephone
agent

for

material?"

Westinghouse, Church, Kerr

&

tives at the convention were E.
Vail.
York; H. H. Kerr,

H.

New

lin,

Detroit; S.

Co.'s
Sniffin

representa-

and

C.

M.

Chicago: W. FrankA. Jenkins, Boston, and H. J. Ray-

nor, Detroit.

EXHIBIT OF SPEER CARBON COMPANY AT DETROIT
CONVENTION.

new

officers

were

installed

and adjournment was

taken without day.

Beautiful weather favored the convention, and
rides, yachting trips and other excursions
were numerous. About 300 ladies were in attendance, and ample arrangements were made for their
trolley

entertainment.

Street Railway Accountants.

sell

the steam turbine alone, but as a part of a generating
unit.
turbo-alternator unit would be sold cheaper
than a reciprocating-engine-generator unit. The turbine would be more expensive than the old-type
engine, but the whole unit would be cheaper, owing
to the less expensive construction of the generator.
Mr. Beggs wanted more definite information. He
said the Allis-Chalmers Company was experimenting
with the steam turbine as well as the General Elec-

a

^

strated that he is the right man in the right place by
his assiduous efforts for the success of the meeting.

Steam Turbines.
H.

Porter & Berg, Chicago, gave away
souvenir in the form of a matchbox.

Ga.
Secretary
Chicago.

The convention was slow in assembling on Friday
morning. E. G. Connette of Syracuse, N. Y., was
made chairman of the committee on standard rules
for the government of car-service employes.
Robert
McCulloch of Chicago was added to the committee,
which is to report next year.
Colonel Heft reported for the committee on standards.
Among other things, a supplementary return
circuit was recommended for standard practice as
far as applicable.
In other directions the Master
Car Builders' standards were recommended. The report was adopted and the committee was discharged
with thanks. Undoubtedly the committee will be reappointed by the incoming officers.

E.

conservative estimate places the attendance at

2,500.

L. Arnold and R. G. Arnold represented the
Arnold Electric Power Station Company of Chicago.
Mrs. W. L. Arnold accompanied her husband.

ect ician.]

"The Steam Turbine Its Commercial Aspect."
said that the Westinghouse company would not

A

President, Jere C. Hutchins, Detroit, Mich.
First Vice-president, W. Caryl Ely. Buffalo, N. Y.
Second Vice-president, W. Kelsey Schoepf, Cincinnati, Ohio.
Third Vice-president, P. S. Arkwright, Atlanta,

Friday, Closing Day.
[By telegraph
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commutation on the turbine

;

EXHIBIT OF DEARBORN DRUG AND CHEMICAL

October

While the American Street Railway Association
v/as in session the sixth annual convention of the
Street Railway Accountants' Association was held,
H. C. Mackay of Milwaukee presiding. On Wednesday F. A. Blades, comptroller of the city of Detroit,
welcomed the association. President Mackay delivpaper on "The Collecered the annual address.
tion and Reporting of Fares On City and Interurban
Lines," was presented by William C. Sampson of
Anderson, Iiid. Another paper, read by J. R. Shurtz
of Camden, N. J., was on "The Stationery Storeroom." There were also reports from the committee on standard material and supply accounting and
on standard form of report for electric railways.

One

of the most

welcome

visitors

at

the

street-

railway convention was Frank G. Bolles of the advance and foreign-sales department of the Bullock
Electric Manufacturing Company of Cincinnati.
Mr.
Bolles this time made no attempt at an exhibit, but

A

Master Mechanics Organize.
to a call issued by Thomas Farmer,
superintendent of motive power of the Detroit United
Railway, a meeting was held at power station A on
Thursday afternoon to organize an association of
master mechanics of street-railway companies. Mr.
Farmer presided and a committee on permanent organization was formed. At a second meeting on
Friday afternoon the subject was further considered, and it was decided to meet in Cleveland on
January 12, 1903, for the purpose of forming a soci-

Pursuant

ety.

The Evanston Yaryan Company of Evanston, 111.,
which was recently granted an amended ordinance
for its hot-water heating system, has turned on the
heat on its residence service. In the city buildings,
however, there is no heat, for the City Council failed
to make a provision to this efi^ect in the franchise
The heatrecently granted after so much discussion.
ing company recently issued circulars notifying consumers that a charge of $1 per annum for each gallon capacity of the hot-water tanks in residences
would be made. This amounted in no case to less
than $30, and the cost of the heating service was
thus increased. Many were arranging to install gas
burners for heating water, and to forestall this the
circular in which
cents a thotisand "allons, ineter

company has now issued another
the price

measure.

is

fixed at

(30

EXHIBIT OF AMERICAN STEEL AND WIRE COMPANY
AT DETROIT CONVENTION.
nevertheless contrived to let it be known that he
was on hand. Lehman B. Hoit of the Cleveland
office of the Bullock company was also in attendance.

The Standard Underground Cable Company, as
came strongly to the front, in the persons

usual,

J. R. Wiley of Chicago, H. P. Kimball of New
York, F. S. Viele of Pittsburg, and A. A. Anderson.
The Standard company made the usual handsome

of

exhibit of samples, showing street-railway cables of
all kinds. The most important fact, however, promul'

i

I

October

ii,

WESTERN ELECTRICIAN

1902

gated by the body of representatives was that the
company is now pushing the prodvict of its new
copper-rod and wire mill at Perth Amboy, N. J.

The Standard Pole and Tie Company of New
York presented an acceptable souvenir in the form
of a wooden penholder, octagonal in shape and a
perfect reproduction of one of the company's poles
in miniature.
B. Camp Company made no attempt at a
extensive exhibit, but nevertheless, the large
line of samples displayed in a corner of the exposition hall told its own story of one of the most
successful conduits in the country.

The H.

verj-

The "Carr" of the Drug and Chemical Works saw
that the handsome exhibit of the company was well
looked after. Mr. Carr came down on the Chicago
convention train, but made the mistake of not bringing Jlr. Edgar and Mr. Eddy with him.
Edgar H. Hammond of the Chicago office of the
.\merican Electrical Works did the honors for
Providence, R. I., and Chicago as well. Mr. Donahoe of the Chicago office was prevented from attending through absence on long business trip.
R. H. Pierce of Pierce, Richardson & Neiler, the
consulting engineers of Chicago, got in on ThursMr. Pierce v/as
day morning for a look around.
kept busy responding to the greetings of the people
who told him they were glad to see him.

The convention badge was artistic and depicted in
bronze the landing of Cadillac. White, blue, red and
orange ribbons denoted ladies, delegates, visitors
and accountants, respectively.
The badges were
honored for free transportation on

all

city

and

iu-

icturban lines.
.Assistant
Secretary Putnam A. Bates of the
_Crocker-\\ heeler Company arrived on Thursday.
Mr. Bates, being by profession an electrical engineer and a business man as well, found much to
interest hira in the investigation of the various new

street-railway appliances.

Western Manager E. F. Kirkpatrick of the McRoy
Clay Works of Brazil, Ind., came down from Chicago with the western delegation. He presented a
neat souvenir. Mr. McRoy was prevented from appearing through an accumulation of business, due
to several months' absence abroad.
Rossiter,

well-known

MacGovern &
second-hand

Co.

of

New

machinery

York,

the

were

dealers,

fully represented at the street-railway convention
by Frank MacGovern, J. Warren Archer and the
company's St. Lx)uis representative, J. Pierce. Rossiter,

MacGovern &

When John

Co.

made no

exhibit.

of explaining that the Buckeye lamp

Secretary and Treasurer William M. Smith of
the Chicago Insulated Wire Company appeared, as
usual, but this time "boiling" with an e.xtra amount
of enthusiasm over the merits of Chicago insulated
wire. Mr. Smith has a right to feel encouraged
because the sale of his company's product has increased to
remarkable extent.

^

and Wire Company made
an extensive e.xhihif showing a full line of its standard wires and cables. The company's exhibit was
in charge of C. S. Knight, Jr., manager of the elec-

The American

department, Chicago, who w-as ably assisted by
\V. E. Bogue, George Chandler, N. H. Vansicklen,
A.
McQuade and J. D. Sutherland.
J.
trical

One of the Georgia delegates was George O.
Nagle, manager of the Savannah Electric Company,
vhich supplies the people of that city with railway
service as well as electric light and power.
Mr.
Nagle is pleasantly remembered as the former superintendent of the Chicago City Railway Company,
and he was warmly greeted by his northern friends.

A large electric sign and a street festoon of incandescent lamps made the main entrance of the
convention hall conspicuous at night. Inside a liberal
use of electric-lighting signs and decorations made
a brilliant spectacle.
On the City Hall the permanent "Welcome" sign in lamps was supplemented
b>- the words, "American Street Railway Association."

Incandescent-lamp men strolled in one by one on
Wednesday morning. Manager M. K. Eyre of the

Buckeye Electric Company, arrived from Cleveland.
Pressure of business at the home office prevented
Mr. Eyre from remaining over until Thursday. Incidental to the Buckeye lamp, it may be said that

Mr. Eyre recently
scientific

such increased quantities.

in

Manager John Speer of the Speer Carbon Company made a most interesting exhibit in the gallery
of

the

merits

origi-

of

the

Buckeye lamp, has been received with exceptional
favor on the part of the lamp-buying trade. Instead

of floor space,
speedily.

Speer street-railway
carbon specialties. Mr. Speer has made a great success of his company at St. Marys, Pa., and his recent
additions in the way of machinery have put him in
a position of having unexcelled facilities in the carbon field.
exhibition

of

hall

the

R. Ellicott,

New York;

Farmer, Chicago

were
G. A.

repreR. Ellicott and

J.

Hager and

P. J. Myler,

phone

;

for

;

course, the Columbia Incandescent Lamp
pany of St. Louis, Mo., appeared, and this

time

W. O. Garrison thought enough of the
street-railway people to come in person.
During
the last year the Columbia company has greatly in-

in

efforts.

Manager H.

S. Doyle of the railway and mining
department of the Western Electrical Supply ComSt. Louis, arrived on Wednesday morning.
It
was a matte:* of regret that President H. K. Gillman
did not likewise come on from St. Louis.
Rumor
has it, however, that the Western Electric Supply
Company's business has of late increased to such
an extent that convention trips on the part of its
officers have had to be somewhat less numerous.

neer.

pany,

.

its

merits.

repre-

following-named gentlemen
George
manager Chicago office H. L. Shippy,
manager New York office W. P. Bowman, manager Cleveland office W. L. Doyle and U. S. Tingley,
Trenton, N. J. also G. W. Swan, New York M.
R. Cockey and A. B. Connover, Chicago. Mr. Bailey
sented by the
C.

:

Bailey,

;

automobile

car-lighting batteries and the large central-station type for railway and lighting-station use,
besides an extensive display of photographs of some
of the company's numerous plants.
The Gould people also showed the process of spinning the lead,
the electrochemical treatment of the lead, the different standard plates, full details of the operation and
construction of the batteries, with the special advantages that this cell possesses in connection with
rotary converters for high-speed traction work and
rapid acceleration.
These applications and special
features were explained by 'W. VV. Donaldson, manager of sales; t. VV. Draff en, manager of the Chicago office, and Albert B. Herrick, consulting engi-

years.

The John A. Roebling's Sons Companv was

telephone and alarm-service systems,

batteries,

Vice-president and Secretary Bleecker S. Barnard
of the Standard 'Vitrified Conduit Company of New
York made an exhibit with C. J. Flerrington, and
also one at the Hotel Cadillac in Parlor "E."
Mr.
Barnard has been most energetic and aggressive in
the introduction of Standard vitrified conduit, and
his company's present successful standing in the
street-railway and telephone work has been largely

plaining

high

many

The space occupied by the Gould storage-battery
exhibit in convention hall contained an extensive line
of storage batteries, including the small battery used

creased its facilities. The Columbia railway lamp
has been in use and done excellent service on the
leading street railroads of the United States for

Company, for the rolling of pipe into flanges. The
company feels confident that this process will ultimately supersede that in which flanges are shrunk
upon pipe. The process excited so much interest
that Captain Hurd was kept busy contmually ex-

issued invitations
to the

on Thursday afternoon^

he IS, with apparatus of such exceptionally
character, his career has been the envy ot
of the western machinery men.

Com-

Captain G. H. Hurd did the honors for the Crane
Company. Captain Hurd exhibited valve fittings and
pieces of flanged pipe, illustrating the new Crane
method of putting flanges on pipe. This method is
in reality a new process, originating with the Crane

trip

wold Streets, in Detroit, and a large company spent
most enjoyable afternoon. The party was in
charge of Chicago Manager Julian Roe and St.
Louis Manager W. H. Vvissiiig. Since Mr. Roe's
acquisition ot the management of the Chicago oBice
the Crocker- Wheeler business in the \Vest has increased to such an extent as to warrant his title as
one of the stars in the electrical-machinery business.
Mr. Roe is now looked upon as one of the
most skillful salesmen in the West, and, backed, as

President

many

trolley

a

The Maltby Lumber Company of Bay City,
Mich., filled its space in exposition hall with an
interesting line of photographs, illustrative of the
white-cedar business. These photographs showed
different operations throughout the company's Michigan woods. The Maltby yards at the River Rouge,
and also at Pinconning, Mich., were pictured. E.xcursions were made daily to the Rouge yards.

Of

a

Rochester power plant of the Detroit United Railway. Special cars started from Congress and Gris-

;

;

specialties.

The Crocker-Wheeler Company

C. C.
A. B.

Hamilton, Ont.
Brown, Buffalo, N. Y. S. D. Hutchins, Columbus,
O. W. Cummins, Cincinnati. O. I. B. Clarke, E, H.
Dewson and F. C. Newell. Pittsburg; F. 'V. Green
and A. J. Brislin, New York.
;

orders

A

The Standard Traction Brake Company's
C.

all

exhibit was exploited by J. J. Nate and A.
J. Rousseau.
There was shown in operation a miniature
combination telephone switchboard, in which there
were visual line signals, and lamp line signals; also
magneto toll-line signals. There were, too, the various combination cord equipments for interconnection
between different systems.
special display was
made of telephone apparatus designed to meet the
demands of street-railway and other transportation
companies, such as weatherproof telephone boxes,
train-dispatcher sets and other street-railway tele-

about Nungesser batteries.
sentatives at the convention

enabling them to execute

The Stromberg-Carlson Telephone Manufacturing
Company appeared with an exhibit applicable
to the telephonic needs of street-railway men.
The

Western Manager Thomas G. Grier made his
usual convention trip to the street-railway gathering
in
Detroit.
Mr. Grier distributed cards advising
people that it was a good thing to use American
Circular Loom flexible conduit. This has been known
to be a fact for many years, but "Tom" presented
it again in his own manner.
Mr. Grier also talked

Steel

the little pamphlet which
nated, descriptive of the

is

month

H.

William M. Porter represented the Alphaduct
Manufacturing Company of 522 West Twenty-second
Street, New i^ork.
This company is now introducing a flexible fireproof and waterproof conduit for
electric wires.
Mr. Porter made no attempt at an
expensive exhibit, but his good line of samples
created considerable comment.

and Empire insulating materials were exhibited in
various forms.
The two concerns report a heavy
demand for all their mica and micanite specialties,
and have just completed an addition to their already extensive works at Schenectady, which will
give them an increased capacity of 6,000 square feet

"the best,"

done by so many manufacturers, Mr. Eyre
promulgated a number of logical and sound reasons
why the Buckeye lamp was selling from month to
as

due to his

Fry, assisant general passenger
agent of the Detroit United Railway, was appointed
cliairman of the exhibits committee exactly the right
selection was made.
Mr. Fry won the admiration
of all by his unfailing courtesy and helpfulness amid
the strain of many importunities and distractions.

is
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The exhibit of the Electric Storage Battery Company, in the north-central portion of the armory,
consisted of numerous cells illustrating the various
types of the Chloride accumulators.
One of these
ceils, consisted of 67 type-G plates in a lead-lined
tank, being similar to the ones installed in the first
battery operated by the Detroit United Railway.
differential railway booster, together with its switchboard and a constant-current switchboard, also made
a part of the exhibit.
The following-named officers
of the company were present
Charles Blizard, manager of the sties department; J, Lester VVoodbridge,
engineer of the sales department
G. H. Atkin,
manager of the Chicago office Rudolph H. Klauder,
manager of the St. Louis office E. Vail Stebbins,
manager of the Cleveland office, and Messrs. Lockwood and Seaman of the Michigan Electric Company, who represent the company in Detroit. Many
of the delegates visited the three batteries of Chloride
accumulators installed for the Detroit United Rail-

A

:

;

;

;

way.

;

;

;

;

a very pretty souvenir in the shape of
an address book, gotten up in two different colors,
one for the ladies and one for the gentlemen. Mr.
Shippy distributed a souvenir key-ring, which was
unique in its construction.

distributed

The Garrigus mechanical

boiler cleaner was not,
on exhibition, but appeared in the
person of President Charles Alexander of Coe,
Smith & Co. Mr. Alexander was joined at Detroit
by Western Manager W. R. Mason of the company.
Mr. Mason has only had cHarge of this business
for a few months, but under his experienced hanstrictly speaking,

dling, his novel boiler cleaner has made its way
into a large number of railway, lighting and power
plants in the territory adjacent to Chicago.
Mr.
Mason's early training in handling electrical machinery and his large western acquaintance have no

doubt had much
good outlook.

to

do with the present exceptionally

The appearance of the Christensen Engineering
Company at the street-railway convention with its
new line of alternating and direct-current lighting,
power and street-railway apparatus, excited much
comment. Knowledge of the fact of the company's
extensive works at Milwaukee, and ability and backing to handle contracts for large directrcurrent and
alternating-current apparatus, leads to the conviction
that this company will shortly become a strong factor in the manufacture of electrical machinery.
F.
L. Hutchinson, since the company has reached a position to push for large electric-lighting and power
contracts, has been appointed manager of electrical
sales.
Mr. Hutchinson is now bus^ perfecting the
sales organization.
His headquarters are at Milwaukee, but the necessities of his organization work
carry him all over the United States.
The Christensen Engineering Company's interests were cared
for by the following representatives
F. C. Randall,
J. T. Cunningham, J. J. Neff, J. F. Dixon, Jr., and
J, FI. Denton, New York; W. W. Power and William Gobel, Philadelphia; H. N. Ransom and J. J.
Riley, Cleveland; J. E. Eldred, Jr., and C. P. Tolman, Chicago; N. A. Christensen, Charles D. Knight,
:

Eugene Munsell & Co. and the Mica Insulator
Company were represented at the convention by W. L. Waters, J. C. James, W. J. Richards and
Milwaukee. Among the appaF. L. Hutchinson,
Charles E. Coleman, manager for both concerns at
ratus shown were a straight air-brake school equipChicago. Mr. Coleman had a prominent location in
ment and an automatic air-brake multiple-unit equipthe center of the hall, in the space selected by William Wharton, Jr., & Co., Philadelphia. Micanite ment, both of which were in operation. There was
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a Christensen portable motor-driven air compressor in operation by means of a hook connection
The company also exhibited some
to a trolley wire.
of its new electrical machinery, including a 250-kilowatt, three-phase, 2,200-volt alternator, a 30-horsepower, soovolt, open-style motor, and a four-horsepower, 500-volt enclosed-style motor.
also

The Kellogg Switchboard and Supply Company,
manufacturer of telephone apparatus, made an interesting exhibit in space 80.
The exhibit consisted
of the company's standard telephones, of the magneto
and common-battery type.
number of the common-battery telephones were connected up to a small
common-battery switchboard, the operation of which
attracted
considerable
attention.
Among other
things exhibited were receivers, transmitters, induction coils, jacks, keys, relays, cords and miniature
incandescent lamps, all of the company's own manu-

A

facture.

Advertising Manager Martin and Ray H.

Manson

of the engineering department had charge of
the exhibit, and made up a very attractive display.

Western Manager Frank H. Clark of the HeliosUpton Company, Chicago, came over to Detroit to
look after the street-railway interests in the matter
of storage batteries.
Up to a comparatively short
time ago the Helios-Upton Company devoted itself
more particularly to automobile batteries and other
cells suitable to comparatively
small work. The
Helios-Upton cell, however, has proved itself' so
eminently suitable for heavy service, that of late,
under the western management of Mr. Clark, the
company has been most aggressively pushing its
business in the matter of the application of the Helios-Upton cell to the heaviest sort of street-railway
power and lighting work. The 1,600-ampere-hour
battery which the company introduced a year or so
ago, into the plant of the Kansas City Electric Light

Fig.

I.

and gradually went up

a dull red

to full candlepower.

Other General Electric apparatus for electric-railway
service exhibited consisted of a line of railway motors of various sizes, including the 25-horsepower
GE-66 motor, which has been adopted by the Man-

hattan Railway Company. A Brill 27-E truck was
shown with two GE-57 motors mounted upon it
and equipped with the General Electric new type
of shoe for use on the protected third-rail system.
This latter was here exhibited for the first time. A
type-H electrically controlled oil-break switch with
a capacity of 300 amperes at 12,000 volts made a

very interesting operating exhibit. The entire exhibit was arranged for convenience of examination
by visitors and the attractive reception space at the
center of the exhibit made a pleasant resting place
for the delegates.
feature of considerable interest
which formed a part of the General Electric Company's exhibit at the convention was a 50-foot interurban car lent by the Jackson and Suburban Traction Company and used by the company in demonstrating the system for operating such cars. This
car is equipped with the type-M control and four
GE-66 (i2S-horsepower) motors. It was located on
the Detroit United Railway's tracks at a point near
the convention hall, and was used by the delegates
and their friends for rides around Detroit. Among
other representatives of the General Electric Company were General Eugene Griffin, J. R. Lovejoy, J.
Mahoney, R. H. Bloch, L. R. Pomeroy, C. C.
J.
Pierce, B. L. Sunny, G. D. Rosenthal, J. H. Livsey,
E. H. Mullin, F. H. Gale, J. B. Peveor, J. C. Calisch

A

and T. P. Bailey.
A large and interesting exhibit was made by the
Westinghouse Electric and Manufacturing Company,
chief interest centering in a i.SOO-kilowatl; rotary converter. This machine is of the same design as those

30-horsepower, 500-voU Type.

Fig.

2.

In the exact center of the exhibition hall was located the exhibit of the Stanley Electric Manufacturing Company of Pittsfield, Massachusetts. When
the delegates began to arrive Wednesday morning
this exhibit was particularly observed and remarked
upon on account of its finished condition. The principal feature was one of the Standard S. K. C. rotary
converters, similar to those in use on the Flint
division of the Detroit United Railway and elsewhere. The exhibit was essentially a complete S. K.
C. sub-station equipment, including, besides the roMuch of the suctary, a three-panel switchboard.
cess of the Stanley company's representation at the
convention was due to its energetic Michigan representative, Joseph E. Lockwood, president of the
Michigan Electric Company, who directed the installation.
The Stanley company was represented
also by Dr. F. A. C. Perrine, president of the company, Messrs. Van Deventer, Arnold and Beggenthal of the Chicago office, S. T. Dodd, engineer of
the railway department, D. B. Rushmore, from Pittsfield, and Mr. Hough from the New York office.
Ray D. Lillibridge, in charge of publicity details
for the Stanley company and other large manufacturers, was on the ground during the convention.
The rotary exhibited has been sold to the Indianapolis
and Eastern Railway Company of Indianapolis, Ind.

The General Electric Company's exhibit was located in the corner of the annex and occupied 2,000
square feet of space. The principal feature was an
installation of the type-M control now in use on
the Manhattan elevated railway in New York city.
This exhibit was mounted on a frame which permitted free examination of the parts during its operation and showed the rise in voltage which, of
course, corresponds to the increase in speed of the
motors. To indicate this rise in voltage a number
of incandescent lamps were used, grouped in the
form of the company's monogram, which started at

have been ordered by the Rapid Transit SubConstruction Company of New York city, and is,
except for some details of the frame, practically the
same as the 1,500-kilowatt rotary converters furnished to the Manhattan Railway Company of New
York city. These machines hold the record of being
full line
the largest of their kind ever constructed.
of multiple-control apparatus was shown, consisting
of apparatus for two cars with two No. 131 controllers and four No. 50-C motors, all arranged on
trucks for operation. Of railway motors there were
exhibited one No. 50-C railway motor, one No. 76
and one No. 81. These are all large motors, adapted
for suburban, interurban and elevated-railway servThe transformer exhibit included a number of
ice.
the type-N transformers. Several three-phase type-C
induction motors were also shown. The remainder
of the exhibit comprised- several devices, known as
detail apparatus and included a cell-type diverter,
which is a form of resistance used in starting streetcar riiotors; a canopy switch, used to open the trolley circuit on street cars; an automatic car circuitbreaker, designed for the protection of electric-railway equipments: an automatic circuit-breaker for
direct and alternating-current circuits
an iron fuse
block for street cars
direct-current illuminatedvoltmeters
ammeters
and
low-equivalent
dial
and
a
\v'hich

A

;

;

;

The Westinghouse Electric and
Manufacturing Company was represented by the following-named gentlemen
F. H. Taylor, L. A.
Osborne, Arthur Hartwell, W. H. Whiteside, C. E.
Skinner, A. Whitley and J. M. Duncan of Pittsburg;
T. P. Gaylord, C. W. Regester and Irvin Dryer of
Chicago C. D. Humphrey of Cincinnati. O. R. E.
Drake of Syracuse. N. Y. C. W. Underwood and
W. E. Parker of Buffalo, N. Y. George B. Dusinbcrre of Pittsburg, Pa.
F. B. H. Paine of New
lightning arrester.

:

;

;

;

;

;

R. S. Brown of
J. R. Gordon of Atlanta, Ga.
Boston, Mass. N. S. Braden of Cleveland, O. D. D.
Pendleton of Pittsburg, Pa.; B. T. Brady of Syracuse. N. Y. H. B. Shute, N. W. Storer, S. W. Kier,
H. P. Davis, P. N. Lincoln, M. Baxter, C. Renshaw
and IT. N. Cheny of Pittsburg; C. F. Medbury,
W. B. Wriaks and Mr, Armstrong of Detroit; J. L.
Crouse of New York.
;

;

;

;
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Enters the Electrical Field.
The Christensen Engineering Company

of Milwau-

kee has just placed upon the market complete new
lines of "Ceco" electrical machinery, including directcurrent motors and generators, alternators and transformers. For several years this company has been
manufacturing electric motors for driving air compressors used in connection with the well-known
Christensen air-brake equipments on electric cars.
More than 6,500 of these motors are in satisfactory
service throughout the world.
The company has
also built a large number of motors of various capacities for driving large air compressors used in
general commercial service, and all the motors for
driving machine tools and shafting in its own works.
In order to manufacture these motors the company
has maintained for years an extensive equipment,
particularly suited to the purpose.
Some time ago
it was decided to increase the company's manufacturing facilities greatly and to develop a complete
line of electrical machinery of the highest grade.
The policy of the Christensen Engineering Company has always been not to place any apparatus upon
the market until the entire work of development
has been satisfactorily completed. The high reputation and remarkable success of the air-brake apparatus are largely due to this policy. Therefore
the company has made no announcement regarding
its electrical apparatus until the various lines were
completely developed and severely tested. The results seem to prove that these machines are in
design, construction and performance worthy of the
high reputation now accorded to the Christensen
air-brake equipments.
The company is now prepared to build machines
up to 1,500 kilowatts in capacity, suitable for gen-

Bearing Bracket and Brush-holder.

NEW CECO MOTORS.

vi-ay

York

11,

The Christensen Engineering Company

20-horsepower, 220-volt Enclosed Type.

CHRISTENSEN ENGINEERING COMPANY'S

Company, has demonstrated its efEciency under tiie
most trying conditions. Incidentally, it may be also
said that Mr. Clark is now installing a i6S-cell, 3,000ampere-hour battery in the plant of the Grand Rapids
Edison Company.

October

;

eral

power, lighting or railway

service.

The

line

Ceco direct-current motors known as type C. E.,
ranging in capacity from two to 50 horsepower, is
illustrated in Figs, i and 2.
These motors are made
in three styles, open (Fig. i)^ semi-enclosed
and
of

enclosed (Fig. 2). The standard styles 'are belted,
but any motor can be geared or direct-connected
to
the driven machine or shaft. The C. E. motors are
for general service in industrial establishments of
every kind where a high-grade, durable and reliable

machine is required.
The frame or magnetic yoke, to which the poles
are secured (Fig. 2), is cylindrical in shape. It
is
composed of a single steel casting. The bearing
brackets are secured' to the frame by bolts. The
terminals are mounted on top of the frame, where
they are not liable to be accidentally touched, but
where they are readily accessible in case it is desired to change the connections in order to
reverse
the direction of the motor.
The two bearings are
supported by two end brackets, which are identical
and interchangeable, so that the motor is symmetrical and pleasing in appearance.
The semi-enclosed
style IS the same as the open, but with the
addition
of four perforated, malleable-iron cover plates, which
can be quickly and easily removed or replaced. The
enclosed style is the same as the semi-enclosed, except that the cover plates are solid instead of perforated.
Either style of cover plates will fit into
the open-style motor, consequently the same motor
may be used as open, semi-enclosed or enclosed.
The field poles are built of laminated sheet steel,
thereby avoiding eddy-current losses. The larger
machines have four poles (Fig. 3), and the smaller
sizes are built with two only, thus permitting the
use of a commutator that can be insulated far more
satisfactorily than is possible ia"SWiall machities Of
the four-pole construction. The poles are bolted lo
the yoke, so that a rigid construction is obtained,
and the poles are easily removable without disturbing the armature. The field winding is composed
of machine-formed coils, accurately wound by automatic machinery. Any field coil can be readily and
quickly removed without disturbing the armature
by simply withdrawing the pole, as explained above.
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The armature core is built up of punched disks
of soft sheet steel, slotted around the periphery, to
These disks
receive the armature winding (Fig. 4).
are re-annealed and insulated after being punched
before assembling. The shape of the punching is
such, that, when assembled on the steel shaft, openings are provided for ventilation parallel to the
Additional ventilation is secured by the use
shaft.
of radial air ducts.
The armature coils are all machine-wound. Those
for the smaller motors are of wire, while those
for the larger sizes are composed of copper bars.
The coils are all carefully insulated, then dipped
into a bath of special insulating compound, and
finally placed in a drying oven until they are thoroughly baked. Surface bands are used to retain
the coils in the slots on the smaller sizes, while
the same result is secured in larges sizes bv the
use of retaining wedges, placed in specially provided
notches near the top of each slot.
As the core and poles are constructed of soft
laminated steel, it is evident that the magnetic circuit, which consists of these three elements, is of

Fig-

Armature

for

the motor operates without noise and without sparking.

The bearing surfaces are generous in area. Selfaligning babbited bearings, with the well-known selfoiling ring arrangements, are provided.
The motors
are mounted on a cast-iron sub-base, which is composed of a single casting, thus insuring perfect alignment. Belt tension is accomplished by moving the
motor upon the sub-base in the usual manner.
The ventilation of the armature and commutator
is remarkably good, thus insuring a low temperature
while running continuously. The Ceco motors will
operate at their rated loads without the temperature
of the armatures rising more than 30° C. The
rise in temperature of the field coils under these
conditions will not exceed 40° C, and of the commutator 45° C. These machines will operate from
no load to full load with the brushes in a fixed position without sparking.
They will also operate for
two hours with 25 per cent, overload and for two
or three minutes with 50 per cent, overload without
injurious heating or sparking.
These motors will operate in any position in which

Ceco Direct-current Motor.

Fig.

CHRISTENSEN ENGINEERING COMPANY'S
the highest permeability, and the efficiency of the
motor is therefore correspondingly increased.
The commutator (Fig. 4) is built up of copper
segments, insulated from each other, by sheets of
the highest grade of mica, of hardness corresponding
to that of the copper, so that a smooth and even
wearing surface is presented to the brushes. Pure
hard-drawn Lake copper is used. The segments are
of generous length and depth, insuring cool running,
and allowing ample margin for wear. The commutator is easily removable from the armature shaft,
tapped holes being provided in the face of the commutator sleeve for that purpose. As the commutator
is usually the cause of more trouble than all other
parts of a motor combined, unusual care has been
given to the design and construction of this important element of Ceco motors.
Carbon brushes are used, and the brush-holders
(Fig. s) are of the Christensen company's coil-spring
reaction type. They are very simple in design and
The brush-holder studs, to
reliable in operation.
which the holders are secured are mounted upon
a yoke, which is fastened to the inner side of the
bearing bracket. Each brush can be readily adjusted
and any brush can be quickly and easily removed
while the motor is running. The brush-contact area
is in all cases ample for the current to be commutated, the current density being very low and at
the same time consistent with economical designWear of the commutator is provided for by radial
adjustment of the brush-holder studs. After the
brushes are properly set no shifting is required, and

Fig- 3-
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Field for Ceco Direct-current ^Hotor-

7.

ever be reached in service.
The poles are built up of laminated
a cast-iron spider,

which

is

steel upon
mounted upon a forged-

shaft.. In the large sizes the laminated poles
assembled upon a steel ring, which is carried
on the shaft by means of the cast-iron spider. The
individual poles are in all cases easily removable
with their coils, without dismantling the machine.
The field coils are composed of rectangualr copper
strap, bent on edge.
The collector rings are made
steel

are

Revolving Field for 250-kilowatt Alternator.

NEW ELECTRIC MACHINERY.

the shaft is horizontal. This is accomplished by
shifting the bearing brackets on the frame, so that
the oil chambers remain in the proper position,
whether the motor is secured to the floor, the ceiling or the side wall.
rigid system has been established for the inspection of the parts of each machine while under
construction, and there is no poor material or workmanship to hide under canvas, rope, or other "proWhen completed each machine
tecting"' material.
is given a severe running and high-insulation test.
Then the frame is rubbed with a good filler and
painted. All bright parts are polished, so that, in
addition to being compact in design, substantial in
construction and superior in performance, each machine presents a graceful and pleasing appearanceAll the Ceco alternators (Fig. 6), whether belted,
engine-type or direct-coupled, are of the revolvingfield (Fig. 7) type, thus leaving the armature stationary, and easily accessible. By this form of construction the difficulties of properly insulating the armature
coils, which have caused much trouble in rotating

A

armatures, are eliminated.
The frame consists of

which rings of laminated steel with inwardly projecting teeth are assembled, thereby forming slots
for receiving the armature windings. The armature
is designed with six slots per pole, so that it may
be wound or rewound for single, two or three-phase,
as required. The armature frames for the beltdriven alternators are cast in one piece, while the
frames for the direct-driven machines are divided
horizontally.
Instead of the usual practice of having
several coils for the same machine, all the armature
coils for each Ceco alternator are of the same size
and shape, so that they are interchangeable. The
coils are specially insulated, so that they will stand
without injury the highest temperature that will

cast-iron

housings,

Fig.

6.

into

of cast iron, and carbon brushes are used, thus reducing to a minimum the tension required, as well
Standard frequencies are
as the wear of the parts.
60 and 25 cycles per second. With the exception
smaller
sizes,
Ceco
alternators
can be wound
of the
The temperature rise
for any voltage up to 15,000.

when running continuously with
power factor

will not

load at any
in the armature,
At 25 per cent, current overtemperatures will not exceed
full

exceed 35° C.

or 40° C. in the fields.
load, the corresponding
40° C. and 50° C. The machines are all designed
so that they will carry satisfactorily a 50 per cent,
current overload for two hours at any power factor

without injurious heating.
The Christensen Engineering Company is entering
the electrical manufacturing business with exceptional
advantages. Its new and enlarged works, into which
the company moved from South Milwaukee about two
years ago, provide every modern facility for the most
rapid, accurate and economical manufacture of its
product. The equipment of machine tools, cranes,
special machines, etc., is unusually extensive, modern
and complete. The foundation for a 250-foot extension
to the

main machine shop, which

250-kilowatt Three-phase Alternator.

CHRISTENSEN ENGINEERING COMPANY'S NEW ELECTRIC MACHINERY.

is

186 feet in width.
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CORRE SPON DENCE.

stories,
has just been completed. There are three
and this extension will provide 88,000 additional
square feet of floor space.

New York
New

John

Sabin's

1.

House Burned by Re-

markable Accident.
(Cal.) papers of September 26th report
curious accident. This is a condensed account:
"Some miscreant created great havoc along the lines
Comof the Standard Electric and Sunset Telephone
panies on Thursday by severing the wire which bears
former
the high-voltage current from the plant of the

San Jose

a

This wire, which
which
heavy aluminum, was broken by a missile,
wires of
struck it and caused it to fall across the
made in
the telephone company. By the contact
and the 40,this manner a short-circuit was formed
shunted
ooo-volt current from the Standard wire was
Company
through the leads of the Sunset Telephone

company

in this

at

Twin

of

is

Lakes.

city.

burned
"In San Jose hundreds of telephones were
many days to
out, and it will take the company
All the trunk lines here were
repair the damage.
out and rendered useless. Manager Gilkyson
burned

applied to

and it
have things work-

San Francisco immediately

thought that he will be able to
ing properly in a few days.
is

for aid,

.

"The Standard people themselves were as badly inhad
jured as anybody. The local transmission station
the United Gas
to be shut down and the engine of
Redand Electric Company Drought into use. At
wood the switches, fuse blocks and other apparatus
mass of
for handling this great current are one
melted copper.
"No one was hurt or received any severe shocks,
Manager Gilkyson stated to-day
so far as reported.
happening
that the occurrence is the rtrst of the kind
since the two circuits have been in ooeration, and
been
that it was an accident which could not have
toreseen or guarded against.
"One of tne most serious results of the crossing
of the wires was the destruction of the tine countiy
home of the president of tire Pacific States 1 elephone
and telegraph Company, John i. Sabin, near MounLlall,
tain View. 1 he Sabm home, known as "Liberty
was located in a large oak grove, near the toothills,
and was one of the handsomest structures in that part
constant
of the country. Mr. Sabm, in order to keep in
communication with San Francisco, had a complete
the
system of long-distance apparatus in this house,
many wires running there carried the great electrical
force which caused the fire.
"The firemen in the vicinity could not cope with
hre was
the Hames, as their apparatus for fighting
Sabin, who recently spent a week at
Ivlr.
limited.
present
the place with his family, is in Chicago at the
Ihe other members of the family are stopping
time.
place except
in San Francisco, and no one was at the
While the extent of the loss is not
the caretaker.
fully known, it is believed to be in the neighborhood
of

20,000."

!f

Use

of Juniper for Poles.

In 1900 the Standard Pole and Tie Company of
44 Broad Street, New York city, decided to open
and maintain a southern office. Accordingly, the
secretary and treasurer, Fred L. Merritt, was sent
South to open such an office. Maxton, N. C, was
chosen as the most suitable location, it being in the
From
center of the best timber section of the state.
this office the orders were sent to the different mills
controlled by the company, and to this office also
the inspectors reported daily. While Mr. Merritt
was in the South, the vice-president, E. G. Chamberlin, was actively engaged in the North meeting
the trade and securing orders. It was soon demonstrated that the juniper pole, which the company was
introducing, was a ready seller. This pole is what
It is
is technically known as southern white cedar.
a swamp growth, remarkably free from butt rot, of
Its straightclose grain and great lasting qualities.

symmetry, added to these qualities, have
caused its popularity.
Anticipating the demand for these poles, the
Standard Pole and Tie Company began to accumuness and

late

a large stock of

this

material.

The company

bought large swamps and began to work the timber
out, and at the beginning of this year's business it
had a stock of over 30,000 poles, cut, jiiled up, and
ready to ship. The company claims to be the only
concern carrying a stock of these poles on hand.
stock on hand and the fact
into its yard all the time, the
orders have come in so fast this year that the company has had all it could do to make satisfactory

In

that

spite
it

of the large

was shipping

deliveries.

Besides the round juniper poles the company has
manufactured and sold great quantities of octagonal
pine poles. These are sawed from the best quality
of long-leaf yellow pine, dressed, painted, and the
butts treated with one coat of dead oil of coal tar.
The company decided recently to bund and operate
a large cross-arm mill at Brooksville, Fla.. in the
Mr. Chambcrheart of the Florida heart-pine belt.
lin is superintending the erection of the mill, which
will have a
The
mill
ist.
will be ready January
capacity of two carloads of arms a day, and the
timber will be of an excellent quality.

October

York,

October

Notes.

—The

new

water front. The new East River Bridge will have
of incandescent lamps that will outline the
floor of the bridge.
But more than this bare outline
seems to imply will be done. The ropes of bulbs
crossing the river, extending to the agproacjies on
either side, will also be carried up the high steel
ropes

towers, outlining them and throwing all the essential
parts of spans, abutments, massive cables, beams, and
trusses into view, making up a night picture that
.New Yorkers will wonder at once it is completed.
For the Manhattan Bridge Mr. Hornbostel proposes
to light the entire structure from one end to the
other by lights from his towers alone. Each tower
will have at its top eight lights, each pair illuminating the roadway just below it on either side.
roadway of light will thus correspond with the roadway actual, and, arranged with precision, will become a part of it. The architect says that no evil
effects need be anticipated from the concentration of
so much light, as it will not be noticed any more
than is the sun at midday.
On Octob'Er 3d a public hearing of the Pennsylvania Railroad tunnel franchise was held. Mayor
Low succeeded in securing the rescinding of the
approval of the Rapid Transit Commission for the
terminal improvements. In regard to his action, the
general public have expressed much disapproval,
it seems
that the mayor
was moved by those
politically inclined, and not by his better judgment.
The hearing brought out nothing new, and the franchise still hangs fire on the labor clauses, mentioned
many times before, the "eight-hour dayj" and the
"prevailing rate of wages."
On October 4th H. H. Vreeland, president of the
Metropolitan Street Railway Comjiany, made an
address before the Metropolitan Street Railway Association on the occasion of its sixth anniversary.
In the address Mr. Vreeland said: "It has never
before been my lot to congratulate you on so
many material advantages.
have increased increased insurance to our members 100 per cent, in
The second great advance is the foundthe last year.
ing of a pension system the first of its kind ever
organized on a street-railway property. Since the
existence of this association questions have arisen
more than once involving the relations of capital and
labor, and they have been settled amicably and to
the perfect satisfaction of both parties. It has been
proved to the men employed that 'the open door'
of the management was not a mere name but an
actual fact."
The probability of the iminediate building of the
proposed tunnel for the New York and Brooklyn
Railroad Company under the East River was emphasized on the third inst. by the purchasing of a
parcel of real estate at the southwest corner of
Water and B'eekman Streets for the railroad company. Excavation is to be begun at once on this
The company plans to carry
site for the tunnel.

A

We

—

passengers from borough to borough only, and it has
been said that the fare is to be 2% cents. It is planned
to have the tunnel 98 feet under water level. July 16,
1904, has been announced as the time of its completion.
The tunnel road will be double-tracked, and
is expected to run from the vicinity of Park Row
The cost of the tunto the dock line in Brooklyn.
nel and equipment has been estimated at from $4,000,000 to $5,000,000.

The Manhattan Railway Company's new

electric

service was installed on Sixth Avenue between Rector Street and Fifty-eighth Street on the morning of
October ist. It is estimated that the completion of
electrical installation will effect sayings
that will show a 10 per cent, increase in net earnings.
September 30th, W. W. Wheatley resigned his

Manhattan's

On

position of superintendent of the surface lines of
the Brooklyn Rapid Transit Company. Mr. Wheatley's assistant, W. B. Yearance, has also resigned.
The following incorporations have occurred since

week
M. B. Foster

last

ital,

$1,000.

Electric
Directors,

Company, New York; capM. B. Foster, New York;

T. F. Freund, Bayonne, N.

J.

;

F.

H. Corduan, Brook-

lyn.

Camp
capital,

Electric Construction Company,
Directors, C. F. Camp
$10,000.

Southard,
Brooklyn.

New York

city,

1902

the Potomac River for industrial purposes.
The scheme would include the operating of the trolley
About $5,000,000 is involved.
lines of Washington.
A new trolley line for Richmond, Va., is assured
falls of

illuminating of the
bridges that are to span the East River
The
in a few years is New Yorlc's latest problem.
plan of illumination is to be entirely different from
anything that has been used in the way of bridge
lighting and is being worked out by Henry Y. Hornbostel, consulting architect of the Bridge Department. It is a fairly easy thing to light a bridge, but
to light it so as to beautify it when seen from a
distance is another matter. As it stands to-day, and
has stood for years, the old Brooklyn Bridge, as
soon as darkness settles down, is one of the most
often quoted and impressive sights of this country,
the great structure over the river almost fairylike
with its lights, being the finest spectacle of the
three

4.

11,

New York;

and F. E.
and Alexander Gregory,
O.

Southern Developments.
Charlotte, N. C, October 2.— An English syndicate,
represented by J. F. McKaughlin of Toronto, Canada,
upper
is said to be back of the scheme to develop the

by the acceptance

The

Company.

An

filed

line

by the Jenkins Rapid Transit
be double-tracked.

will

been made for a charter for
an electric line, to run from Cleveland, Tenn., by
way of Benton to Ducktown, Tenn. The estimated
application has

cost will be $400,000.

C.) Traction Company, GenGeorge H. Harries, president, contemplates a
from Laurel to Brookville, via Sandy Springs,

The Washington (D.
eral
line

Md.
'the merger of the Memphis (Tenn.) Electric Light
and Power Company and the Equitable Gas Company

has been passed as an ordinance by the City Council,
'the city thereby gets $1,000 worth of free gas annually, while the saving to users of electric lights
and gas will be $90,000 annually.
J. T. Crass and associates will soon begin the building of an $So,ooo electric street-railway system in
the Decaturs in

Alabama.

Company of Lubbock, Texas,
has been incorporated by C. E. Sjiath and others with
The Lubbock

Electric

a capital of $2,500.

Arrangements have been completed for the purchase
of the local lighting plant by the city of Covington,
Tenn. 'tne price agreed upon is $11,500. The plant
will be overhauled and improved generally.
Mayor Mims of Atlanta, Ga., in a recent message,
advocates that the city either take steps to obtain
cheaper lights from the present company or that
active steps be taken looking to the building of a
municipal lighting plant bv the city.
project is on foot to build a trolley line between
Stoneville and Spray, N. C, the power to be supplied
L.
b" an electric plant at the latter-named town.

A

New England News.

—

Boston, Mass., October 3. The Cape Cod Street
Railway Company has been granted a charter. It
proposes to build an electric railway 20 miles long

from the boundary
Falmouth,

Mass.,

line of the towns of Bourne and
through the latter town to the

postoffice.
The capital is $100,000, and
William M. Butler, F. Apthorp Foster and others

Waquoit
are

directors.

The Enfield (Mass.) Electric Light and Power
Company is preparing to enlarge its plant. It will
probably install new boilers and an engine of 250
horsepower, retaining
emergencies.

its

loo-horsepower engine for

The Old Colony Street Railway Company is building a new power house at Newport, R. I. The boilers
are being set, while the walls and chimneys are in
process of construction.
Westinghouse, Church, Kerr & Co. have obtained
the contract for a 6,000-horsepower vertical engine
for the new power station of the Union Traction
Company at Providence, R. I. The boilers at this
station will be fired by mechanical stokers.
The
chimney is 300 feet high, with an inside diameter of
16

feet.

The
plating

Jewell Storage Battery
enlargement of its

the

Company
plant

at

is

contem-

Pittsfield,

Mass.
Sargent, Conant & Co. of Boston have obtained
the contract for entire electrical equipment at the
Millers Falls Paper Company's plant at Millers Falls,
Mass., which is to be run Dy electric power. The contract covers generators, motors, arc and incandescent
lamps, etc.
In its annual report for the year ended June 30,
1502, the Boston and Maine Railroad Company says
that the Portsmouth (N. H.) Electric Branch Railway was extended 1.87 miles, its total length being
Its
Its construction has cost $470,583.
18.34 miles.
gross earnings during the year were $59,203, and its
operating expenses during the same period were
The company's officials believe that the
$54,506.
growth of population along this railway will ultimately make it a profitable investment. To June
30th the Concord and Nashua Electric branch had
cost $250,879 for construction. The section between
Concord and Manchester, N. H. (18 miles long),
was opened for traffic on August nth, 1902.
wireless-telegraph equipment has been placed
on the auxiliary cruiser Prairie at the Charleston
Navy Yard. The cruiser Newark is having an electrical plant installed, and will be fitted with a wireless telegraph equipment, and dynamos have been
placed on the Culgoa. Naval Constructor Ba.xter has
recommended the construction of a floating machine
shop to be used for repairing ships lying at anchor.
He recommends electricity as the power for operating the tools.
The Electric Vehicle Company of Hartford, Conn.,
has constructed an electric .victoria for the Duchess
of Marlborough, and it has been shipped to England.
Master Francis Peabody, Jr., has finished his hearing on the New England Electrical Contractors' Association suit for an injunction against Local Union
103 of the National Brotherhood of Electrical WorkThe association desires to prevent interference
ers.
with its members' business by striking members of
the union. The suit will soon come before the court
for. final hearing.
Two months ago the South Norwalk (Conn.) mu-

A

October
nicipal

ii,
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government appointed a committee

to investiplant, and tlie

municipal electric-ligliting
lias reported that the plant is in excellent
condition and that municipal ownership is a success.

gate

the

committee

The committee recommends

that commercial lighting
done upon a meter instead of a contract-basis,
that, in order to encourage small industrial enti rprises, the power rate be made one per cent, above
all operating expenses, including interest and depre-

he

and

ciation.

of the
Worchester Traction
work on the Interstate Electric
between Danbnry, Conn., and Goklen's
Bridge, N, Y._. will soon be resumed, and that the
road between Danbury and North Salem, N. Y., will
be completed this fall. The. remainder of the line is
to be completed next spring.
The Massachusetts Railroad Commissioners have
authorized an issue of four per cent, bonds, running
30 years and amounting to $3,559,000, by the West

President Barrett
says that

Company

Railway

Of the
Street Railwaj' Company of Boston.
proceeds, $3,000,000 will be used in refunding bonds
of that amount which will mature November 1st,
igoj, and the remainder will be used for permanent
additions, alterations, and improvements to the property, made by the Boston Elevated Railway Company
during the six months ended April I, igoi.
The Corliss Steam Engine Works in Providence.
R. I., have been transferred from the International

End

American Machine and OrdThere is little significance to this.
as Joseph Hoadley is president of the International
Power Company and manager of the American MaB^
chine and Ordnance Company.

Power Company
nance Company.

to the

object is to build the Toledo, Columbus,
Springfield and Cincinnati electric road.
It is stated that George Prey of Springfield has
succeeded- in financing the Springfield and Washington Court House Traction Company, and that the
sum of $1,500,000 will be immediately available to
build and equip the line. It is the intention to extend
it south from Washington Court House to Hillsboro.
W. B. Strang. Jr., of New York states that the
sale of the Detroit and Toledo Shore Line has not
yet been consummated, but that he expects to be
able to make a statement within a short time as to
what has been done. With his words goes the meaning, however, that he has a very good chance of
disposing of the property to the Grand Trunk Rail-

make

way Company.

derson to Indianapolis.

Frank Sherman, superintendent of the power house
Mauniee Valley line at Toledo, was instantly

of the
killed

by

stated

that

State.

—

an

about one

electric

car

Wednesday

street-car accidents
a day of late.

at

night.

Toledo

It

is

average

The Ohio and Pennsylvania Traction Company
of Cleveland has been incorporated for the purpose
of building an electric line directly from Cleveland
to Sharon. Pa., where it is expected to connect with
another line to Pittsburg. The road will be built
on a private right-of-way, and the construction will
be the same as that of a steam road in every respect.
It has not yet been decided whether the line
will go through Warren or whether it will go direct, and have branches to Warren, Niles and some
other towns. The capital stock is $io,oco, but it
is said that this will soon be increased to $2,000,000,
Cleveland and outside capitalists are interested in

the

From the Buckeye
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prime

company.

The Cleveland, Elyria and Western Railway Company has opened its line from Oberlin to Norw^alk,
through Berlin Heights and Birmingham. A regu-

Cleveland. Ohio, October 4, It has been definitely decided by the Legislature in session at Columbus, to include what is known as the curative
measure in the new" code. This will make valid the
franchise granted to the street railways of Cincinnati, which were granted some years ago. for a term
of 44 years from the present time, or 50 years, alThere has been a great deal of opposition
togethe'r.

hourly schedule has been made over the line.
This makes two through lines from Cleveland to
Norwalk, the other being owned by the Everett-Moore
syndicate, and is a portion of the Lake Shore line.
This road is owned by the Mandelbaum-Pomeroy

would seem that it is right
act which was passed
which did so with the
idea that it had the power and authority.
The Bullock Electric Manufacturing Company of

tow

the measure, but

to

and just
upon by

it

to make good an
a city government,

Cincinnati is planning to erect an addition to the
present plant. 900 feet long by 177 feet wide. It
for
will be but one story high, and will be used
erecting large machinery. The cost will be about
$125,000.

The Hamilton, Glendale and Cincinnati Traction

lines have been
formally turned over to the Cincinnati Interurban
Traction Company, which is owned by the MorganWidener-Elkins syndicate of Philadelphia, which
Company. 1 he
also controls the Cincinnati Traction
Warroads are operated upon a lease. George H.
of
rington, a prominent business man, is president
.Cooper is secretary.
tlte new company, and S. C.
H. Gordin Gilpin is the superintendent, succeeding
efficient in
G. Wagenhalls, who has been very
Ed. Wagenhalls, who has held a
that position.
position
the
position with the roads, has accepte.d
Philadelphia
of superintendent of the New York and
Traction Company. Cars from these lines will run
through to Fountaine Square, Cincinnati, hereafter.
been entered
It is stated that an arrangement has
and the
into between the Mandelbaum svndicate

and the Millcreek Valley Traction

W

Scrugham interests at Cincinnati, by which a
between Cincinnati and Springfield will be established.
The Springfield and Xenia Traction Company, a
Mandelbaum road, has a line in operation between
Lebanon,
those two places, and it will be extended to
with a branch to Franklin, connecting with the
The
Cincinnati. Dayton and Toledo Traction lines.
Rapid Transit Company will complete its line through
line

Lebanon, to connect with the other line, but it
understood that the connection will be nothing
more than a working interest.
The annual meeting of the stockholders of the Cincinnati, Georgetown and Portsmouth Railroad Company was held in Cincinnati a few days ago, and
to
is

Presithe old officers were re-elected as follows:
dent. A. W. Comstock; vice-president. W. R. Todd:
manageneral
secretar>- and treasurer, R. E. Field:
The
ger. E. \V. White superintendent, P. T. Dunn.
increase in the net earnings for the year over last
year is 43 per cent. The work of converting the
road into an electric line is progressing well, and
between Cinit is stated that cars will be running
The ereccinnati and Georgetown within a month.
;

tion

.Ml

completed.

of the power house is almost
franchises
the rights-of-way and

Youngstown and Southern

Electric

for

the

Railway Company

have been secured and are now held in the name of
General .Asa W. Jones and John H. Ruhlman. It
is intended to make this largely a coal road, and
28.OCO acres of coal land have been purchased by
The matter has progressed so far
the promoters.
that it has been announced that work on the road
The road
will be begun in a very short time now.
will extend from Youngstown south to Columbiana.
The United States Construction Company of Toledo has been incorporated by L. H. Gould, J. P.
Degnan and others, with a canital stock of Si 0.000, to
build
light

electric

plant;

railroads,

telephone

and other things of

plants, electricThe
that kind.

lar

it practicable for running electric cars.
It was
on the successful conclusion of this contract that the
traction company promised to g;ive Hagerstown an
ckctric line. This experiment will be watched with

great interest.
Tlie Ft. Wayne and Southwestern Traction Company, operating between Wabash and Ft. Wayne, is
hauling large quantities of wood with its motors
from the country districts, and is relieving the fuel
famine to some extent. The company loads its flat
cars and makes deliveries in the hearts of the cities
at prices below that charged by farmers from their

wagons.
It

now

is

given out that the main

Union Traction Company

will be

This

ofiices

of the

removed from An-

move

is

made necessary

to operate successfully the
Indianapolis Northern
road, now building north to Logansport.
The syndicate already has ofiices in Indianapolis, and President
McCuUoch will become a resident of Indianapolis
upon his return from Europe.
large heating and lighting plant will be erected
in Marion, on ground recently purchased from the
Big Four Railroad Company, by the Marion Light
and Heating Company. It is now certain that natural
gas will soon be gone, and the city will be on a coal
basis.
Steam and hot-water heating will be in demand. The plant will cost $30,000.
The Western Motor Company, of Logansport,' has
filed articles of incorporation.
Capital, $400,000. The

A

company

will manufacture automobiles, electric and
motors and do a general foundry business.
Dushane and Richard Talbott are the directors.

other

The

Bristol

Power Company,

of Elkhart,

was

in-

corporated on the 1st inst. with $50,000 capital. The
object is to construct a dam across St. Joseph River,
construct canals, structures and power hou.ses for the
generation and production of electric current and
power and the transmission thereof throughout Elkhart and St. Joseph Counties, for the use of cities
and towns and manufacturers. E. A. Sanders, James
Dushane and Richart. Talbott are the directors.
F.

syndicate.

Work

proceeding nicely on the Miami and Erie
Transportation Company's line and 56 boats have been
purchased and built for use as fast as the electric
completed.
The Zanesville Street Railway Company has sold
its lines to the Zanesville Railway, Light and Power
Company, just incorporated.
The City Railway Company of Wheeling, W. Va.,
has decided to increase its capital stock to $400,000.
C. C. Hale has applied for a franchise for an
He
electric-light plant in the village of Forest.
will also put in a hot-water-heating plant.
Dr. Henry has secured a lo-year contract for
electric lights in the village of North Baltimore.
line

is

The Citizens' Gas and Electric Company of Lorain
has increased its capital stock from $150,000 to $600,000 for the purpose of purchasing the electric and
gas plants at Lorain and Elyria. The Lorain company has a capital stock of $300,000 and an indebtedness of $239,000, while the Elyria company has a
capital of Jioo,ooo and a bonded indebtedness of
the same amount, with some floating indebtedness.
0. M. C.

Information from Indiana..

—

The LTnion
Ind., October 6.
Winchester and Muncie Traction Company has
Indianapolis,

City,
filed

with a capital stock of
This company obtained a charter last July,
$275,Cdo.
but surrendered it for a new one. The company will
build lines to connect Union City, Winchester, Farmland, Parker City. Selma and Muncie.
J. E. Lowes
is president and John E. Feight secretary.
The Southern Indiana Electric Railway Company,
of New Albany and Jeffersonville, has filed articles
The
of incorporation with the Secretary of State.
company will construct an electric line connecting
articles

the

two

of

incorporation,

cities,

public.

The company
and power to the genis $300,000, and the directR. Taylor, N. I. Keefe and

a distance of 25 miles.

proposes to furnish
eral

On

is

The

light, heat

capital

ors are N. A. Street, C.
M. E. Callender.
The Mitchell, West Baden, French Lick and Jasper
Railroad Company has been incorporated with a capThe road will run through Lawital of $100,000.
rence, Orange and Dubois Counties and connect the
above-named cities. The company reserves the right
The incorpoto use either electric or steam power.
The directors are
rators are chiefly St. Louis people.
W. E. Brown and
S. A. Reaves, Princeton, Ind.
G. W. Clawson, St. Louis.
Officials of the Muncie and Portland Traction
Company, when is incorporated to build a line be:

tween Muncie and Portland, through Albany and Red
Key. announce that the entire right-of-way has been
secured. Franchises have also been granted in PortAs Dunkirk is so far
land, Red Key and Albany.
out of the straight way, the company promises to
Dunline
to that place.
build a spur from the main
kirk people are insisting that the line

come

directly

from Muncie to Dunkirk.
Word comes from Connersville that the long-pending negotiations have been about completed whereby
the Lake Eric and Western tracks between Connersville and Cambridge City will be used by the Richmond Street and Interurban I^ailroad. The track is
in good condition and requires but little change to

the Pacific Slope.

Seattle, Wash., October ].— A franchise has been
granted by the county commissioners of Whatcom
County for the construction of an electric railway
from the city of Whatcom to Lynden, Wash., and
a surveying party is now to be placed in the field
to locate the line.
The franchise provides that the

work of construction must be started within
months from the time of its granting, but the

actual
six

promoters expect
time.

They

city of

will

Whatcom

have it well under way by that
soon apply to the council of the
for a franchise to extend the line
to

into the heart of the city.

An independent company, with F. M. Wade, a
Portlan, Ore., capitalist, at its head, has presented
the council of Seattle an ordinance asking that
it
grant a street-car franchise to cover about 20
miles of streets in the city.
Should the franchise
be granted, as it undoubtedly will be, it must result
in a wonderful development of the already rapidly
expanding street-car system of this section. The
franchise asks for two main trunk lines. One would
extend from the tide flats, in front of the city, via
Fremont and Ballard, to Fort Lawton, the new Puget
Sound army post, situated upon the bluffs above
the Sound, 10 miles out from the city.
The other
to

would extend east and west from Elliot Bay, to Lake
Washington. Branches take in the territory throughthe northern part of the city.
The
franchise is to be 50 years. The city
cent, of the gross receipts, and some
of the important lines are to be completed within
one year. Metal poles will be erected in the business
district, and further provision is made for underground conduits in case the city deems it advisable
for trolley wires to go underground.
.After many delays on account of the difliculty in
getting rails and materials from the eastern shops
the Seattle-Tacoma Interurban line, the longest electrical railway in Washington (36 1-5 miles), began
its first regular service between the cities of Seattle
and Tacoma on the morning of September 25th. The
road has been in course of construction for the
It is to be operated by the Puget
last 2% years.
Sound Electric Railway Company of Seattle and
Tacoma, and is to be operated by the third-rail system.
The power is obtained from the Tacoma Railway and Power Company, the Snoqualmie Power
Company, and the Seattle Electric Company. At
Kent, a midway station, there is a well-equipped
rotary sub-station. The roadbed is well built and
the entire road cost in the neighborhood of $2,000,000.
'The county commissioners of Pierce County have
granted to this same company a franchise for a term
of 30 years for the construction of three more lines.
One line is to be an elevated railway, leading from
Puyallup Avenue, Tacoma, in the direction of the
tide flats.
Two lines are to lead from that city
These lines
into the Puyallup Indian Reservation.
are designed as interurban feeders, and to develop
This
the property on the east side of the Sound.
newly organized company expects to invest more in
new work in Pierce County within the next two years
than has been invested altogether in Tacoma, and
between Tacoma and Seattle within the last two

out

life

nearly
of the

will get

all

two per

years.

The Great Northern Railroad Company

will aban-

^66
aon
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portion of its line between Fairhaven and
Bellingliam, and run its trains over tlie new waterfront line known as the Chuckanut Cut-off. As
there is much valuable timber and five large shingle
mills along the old line, the Great Northern has decided to operate the road as an electric line as a
feeder to the main line, connecting at Bellingham
and Fairhaven.
The Seattle Electric Company has asked the City
Council of Ballard for another franchise to extend
its lines in that city bv the construction of a line
on Third Avenue, from Ballard Avenue to Broadway.
The city of Seattle will construct a municipal
lighting plant at Cedar Falls.
Engineers have already completed the work of building a dam at that
point.
The river is now dry, and they can proceed
to test the character of the earth to determine on
the proper and exact site for the plant.
Bonds
amounting to $500,000 for the construction of this
plant will be sold by the city next spring.
sum of $40,000 will be raised from various funds
to carry on the work this winter.
When this new
municipal lighting plant 'is ready, the cornoration
committee of the city does not intend there shall
be numerous private-lighting concerns in operation.
a

the railway

company must have

its

Octobe

cars in operation

throughout the city by 10 o'clock the following mornmg. The company attempted to comply with the
order, but the police protection was inadequate, and
the two cars started from the barns were taken possession of by the strikers and practically ruined.
It
IS feared that the state militia will have
to be called
out, as public sympathy is entirely with the strikers
and special police cannot be obtained.
Glens Falls, N.

Y.,

is

again under the protection

of the national guard.
Hudson Valley Railway strikers, through their rioting again, forced the militarycontrol move.
It is said that the strikers held possession of the town for four hours on the night of

October 5th, and that the local police were powerless.
Considerable damage was done to the railway
company's property during this night, and the following morning saw the national guard again in the
town.

A

L.

E.

C.

PERSONAL.
Elmer F. Carter of Swissvale, Pa., an electrician at
the works of the Westinghouse Electric and Manufacturing Company, died on September 28th, at the
age of 30 years.
has been appointed manager of
the Western Union Telegraph Company in Cincinnati, Ohio.
IVIr. Bliss was transferred from a similar
position in Springfield, Ohio.

Robert C.

Bliss

•

RoUin D.

Larrabee died on October 2d at the
home of his brother. Rev. Edward A. Larrabee, Chicago, after an illness of several years' duration.
Mr.
Larrabee was 39 years of age and a graduate of Harvard.
He was an electrician and was for some time
employed by the Western Electric Company.

PUBLICATIONS.
The Royal

Electric Company of Peoria, III, has
issued a bulletin descriptive of its improved alternating-current generator and a price-list of its transformers. The alternator is of the inductor type and
is
illustrated with its parts in the bulletin.
The
transformers listed are for use on circuits having
a frequency of from 60 to 140 cycles and have capacities up to 30 kilowatts.

power pumps and other pumping machinery. Many
of the pumps shown are provided with electric drive,
and
and

descriptions are given of the electric starters
regulators furnished. Considerable hydraulic
data are also given^ as well as complete indices of
contents and illustrations.

The

Electric Storage Battery Company of Philamanufacturer of the Chloride accumulator,
published for distribution at the street-railway convention, a booklet entitled "A Few Illustrations Selected from 220 Installations of the Chloride Accumulator Operated in Street-railway Service."
brief preface, stating the increase in installations of
the Chloride accumulator from October i, 1901, to
October i, 1902, is followed by 11 half-tone illustrations of the interiors of several battery houses, with
a brief synopsis of the different installations made
for the railway companies represented.
delphia,

A. S. Roseberry, chief electrical engineeer of tht
Cincinnati Gas and Electric Company, was killed by
electricity on October 6th at the electric plant at
Charles Street and Central Avenue, Cincinnati. It is
stated that he was constructing an arc-light testing
machine, when he received a shock of 5,000 volts and

was

instantly killed.

T. M. Gathright, superintendent of the Camden
Interstate Railway Company, with headquarters at
Huntington, W. Va., has resigned. Mr. Gathright
goes to Fairmont, W. Va., where he accepts a position with Colonel J. A. Fickinger, who looks after

Senator Camden's extensive mining interests, which
are located in that part of the country.
of the Interstate Consolidated Electric Street Railsystem, recently died at East Providence, R. I. He was connected with the Highland
Street Railway Company, of Boston, when its motive
power was changed to electricity, and when that company became a part of the West End Company's system, he remained with the latter company. About
two years ago he assumed the superintendency of the
Pawtucket (R. I.) electric railway system, in addition to his position with the Interstate company, and
since then his headquarters have been in Pawtucket.
Soon after he was stricken with paralysis, from
which he never fully recovered.

way Company's

ELECTRIC LIGHTING.
The Ord Gas and
Neb., has been
of $12,000.

Electric Light

incorporated

with

Company
a

of Ord,
stock

capital

The Chemung County Gas Company (gas and

elec-

tricity) of

Elmira, N. Y., has been incorporated with

a

of

capital

$500,000.

Blanchard, A.

J.

The

Miller and

directors

are

Denman

M. H. Arnot.

An

election will be held in Lincoln, Neb., on
November 4th, to vote on the proposition of issuing
bonds to the amount of $55,000, the proceeds to be

used

in the construction of

an electric-lighting plant.

At

a meeting of the City Council of Chicago on
October 6th an ordinance granting a lo-year franchise to the Monroe Electric Company, to operate
a lighting plant from 145 to 171 Market Street, under
the sidewalk, was passed.
"The compensation is to
be 10 per cent, of the p^ross receipts per year.

ELECTRIC RAILWAYS.
The Evansville and Princeton
Company certifies to an increase
from $10,000

(Ind.) Traction
of capital stock

Post gives the following;
"The electrical roads of the country have a
nominal capital of $1,600,000,000, employ 300,000 persons, who are paid $250,000,000 a year, and run 60.000
cars over 20,000 miles of track. Ten miles of electrical road are building to one of steam."

Mayor Capdeville
message

New

of

C.)

New

Orleans,

La.,

sent

a

Orleans Railways Company on
the night of the 5th of October to the effect that
to the

The Crane Company of Chicago now has ready
distribution its new pocket catalogue
its
of
steam goods and fittings. The book is substantially
for

in cloth covers and contains 464 pages, four
inches in size. The cataloeue covers the
Crane Company's complete line of standard, medium,
low-pressure, extra heavy steam valves, cocks and
fittings, hydraulic goods in brass and iron, engineers'
supplies, tools, pipe, etc., in fact, everything needed

by

6%

steam and hydraulic departments of mechanical
The book should be in the hands of every
engineer, and may be obtained by writing to the
home office of the company or to any one of its 15
branch offices.
in the

plants.

The electrical trade, especially the supply contingency of the West, will be interested to know
that
Sales Agent John W. Brooks, who has for
years
represented Pass & Seymour, porcelain manufacturers of Solvay, N. Y., and who, during the
summer
time was seriously ill with typhoid fever, has fully
recovered and is again actively looking after Pass
& Seymour's western interests. The porcelain business of Pass & Seymour has grown to such
an extent that Mr. Brooks has given up the agency
of the
Crouse-Hinds Electric Company of Syracuse and
all other lines
that he has been representing and
will in future devote his entire
time to Pass &
Seymour's interests. Under his charge the switch
business of the Crouse-Hinds Electric Company
has
reached such proportions that it, likewise, now
requires the exclusive attention of a western
representative.
Consequently, the Crouse-Hinds company
has just established a store of its own

Umton
t

i-.

Street, Chicago,
Skeel.
Mr. Skeel

Mr Brooks

TRADE

NE-WS.

Insulator Manufacturing Company of
Victor, N. Y., was recently incorporated with a
of
F. M. Locke of Victor,
capital stock
$150,000.
C. P. Brown of Shortsville and H. M. Pannele of
East Bloomfield, N. Y., were named as directors.

The Cohen Automatic Electric Block Company of
Philadelphia, Pa., has been incorporated with a capiThe object of the incorporation
tal of $1,600,000.
is the manufacture of electric signals and appliances
for railways.
The incorporators are G. W. Cohen,
George F. Meale, C. L. Stevens and J. B. C. Wheeler.
J.

G. Brill

&

Co. of Philadelphia, Pa., recently pur-

chased the property of the American Car

Company

The amount paid for the propof St. Louis, IVIo.
The new company has the followerty was $375,000.
ing board of directors J. W. Allison, F. W. Thompson, H. B. Denker, James Rawle, S. W. Curran, W.
:

M. Lycett and W. H. Heulings.
a meeting of the directors of the Standard
Electric Manufacturing Company of Niles, Ohio, recently, it was determined to double the capacity of
the factory. J. P. Gilbert of Warren, Ohio, was
elected secretary and manager, and the work of further promoting the plant will begin immediately.
Mr. Gilbert has been engaged with the Packard Electric Works, in Warren, for the last eight years.

At

Electric

Company

of Chicago

states

is putting on the market a transformer espedesigned for the operation of a single arc lamp.
This is furnished in what it calls its style H. By
giving special attention to the design of the transformer for this particular purpose, the company says
is
able to produce a transformer that operates
it
at an unusual high frec|uency, regulates much better
than ordinary lo-light transformers used for this
purpose and has only a slight rise in temperature
when operating continuously under a load. Such

that

cially

it

sickness,

at 133 South
under the management of

came West

and

it

make him western manager

has

at the time of
been decided to

of the Crouse-Hinds
business.
Mr. Skeel has been prominent in
mg the Crouse-Hinds goods throughout themarketEast,
and IS well fitted for his present responsible
position.'

BUSINESS.
a

The Babcock & Wilcox Company has been awarded
contract by the Underground Electric Railway
Com-

pany of London, England, for 128 mechanical
stokers
to

the

be connected with 64 boilers, for installation
new power house at Chelsea, London.

in

The Electric Appliance Company of Chicago is
putting forth strenuous efforts just at
present to
keep abreast of its orders for incandescent lamps.
I he enormous run on this article
the company attributes to the good qualities of the lamp
which is
the Packard lamp.
The

Illinois

Car and Equipment Company of Hege-

wisch. III., just outside of Chicago, has recently
purchased a large amount of electrical apparatus which
will be used for the operation of wood-turning
machinery. An order on the Westinghouse
Electric

and Manufacturing Company includes two 250-kilowatt and one 200-kilowatt, two-phase alternators, together with a four-panel switchboard and the following induction motors: Two lOO-horsepower, five
75horsepower, and one 50-horsepower.

The Western Electrical Supply Company of St
Louis, general selling agent for the new-type Peerless
incandescent lamps, states that, owing to the popularity and exceedingly large demand for
this lamp,
the factory has largely increased its capacity recently, and while it is making even better
lamps
than ever, on account of the very greatly increased
facilities, the company is offering this lamp
at a
slightly lower figure than ever.
The company states
that this lamp is thoroughly high grade in every
way, and that it has met with unusual success with
It.
It is sold subject to the strongest of guarantees.

Among the useful things originated by William
Roche, the well-known inventor of the New Standard dry battery, may be mentioned the New Standard

The Locke

The Vindex

to $60,000.

The Washington (D.

A

bound

George R. Cooke, for several years superintendent

excellent results have been obtained with this
transit
should interest every central-station
man operating alternating arcs.

former that

A

very complete catalogue has just been issued by
the Goulds Manufacturing Company of Seneca Falls,
N. Y., manufacturer of efficient power pumps for
every service. It contains 160 pages and is well illustrated with the various styles of Goulds triplex

1902

flashlight

automobile

and gaslighter, for home use.
his Autogas battery sets are

For

the

used

by

the best chaffeurs in the country.
He says the douljle
porcelain insulated plug (one-inch
standard pipe

thread) is becoming appreciated now, allowances
being made in the drawings of a few of the best
gas and gasoline engines built in this country for
this plug.
There is no ground on one pole of the
coil when this plug is used.
Mr. Roche reports excellent business on his Autogas battery.
This battery consists of eight cells, connected in series with
taps on five cells, beginning at the fourth cell of the
series, thus enabling the operator to use either four
of the eight, or five, six, seven or eight to get the
necessary current strength as the cells weaken from
use.
By thus using one cell at the time in addition to
the four original cells the coils are not endangered
in any way.
In commenting upon the work of installing 1,250,000 feet of conduit, covering 40 miles of streets, for
the Cincinnati Gas and Electric Company, the Cincinnati Enquirer said recently:
"In regard to the
matter. General Hickenlooper said the other day, that
the whole work had been done most expeditiously,
and that, considering the shortness of time after the
contract between the company and the city was
signed until the work was required to be completed,
it had been carried on marvelously well.
'G. M. Gest,
the contractor,' said General Hickenlooper, 'has handled the business very well, and he has done the work
with the minimum of inconvenience to the public.
His arrangements for covering the excavations at
most frequented crossings, and his use of bridges
over the trenches at street crossings, have been productive of the best results, and Mr. Gest deserves
a great deal of credit for the way in which he has
carried out the enterprise, which is one of the largest
undertakings in the way of making conduits that has
iK'en done in any of the large cities.'

.*,

October

ii,
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ILLUSTRATED ELECTRICAL PATENT RECORD.
/ssned (United States Patent
709.S6;.

C

Railway Switch-operating Device. James
Booth, Monessen, Pa. Application filed May

1902.
A plow carried by a vertically movable shaft on the car
An
to engaRe ihe switch point on either side.
adapted
is
armature lever connected to the shaft is actuated by
electromagnets.

14.

Process of ^Manufacturing Nitrogen Compounds from Atmospheric Nitrogen. Charles S.
Bradley and Dimmitt R. Lovejoy, New York,
N. Y., assignors to the Atmospheric Products
Company, Niagara Falls, N. Y. Application filed

709.S67.

March
For

9,

this

1900.

aod succeeding patent see page

252.

Apparatus for Subjecting Gases

709.868.

to

High-

Charles S. Bradley, New
York, and Dimmitt R. I^vejoy, Niagara Falls,
N. Y.. assignors to the Atmospheric Products
Company. Niagara Falls, N. Y. Original application filed March 9. IQOO- Divided and this
tension

Discharges.

application

filed

August

29,

1901.

ilanufacture of Rail Bonds. Fred H. DanW. Wyman, Worcester, Mass.
Application filed February 7. 1902.
The electrical conductor or bond described consists of a

709,878.

iels

and Horace

head having a spreader or expander of harder metal inclosed in a central recess therein, and a conductor united
to the head by being forged or welded into an open groove
extending transversely across the head.

Control of Electric Motors. Harry
Leonard. Bronxville, N. Y. Application

709.915.

August

26,

W.
filed

1901.

The inventor describes a conveying system in which
there are combined two dynamo-electric machines for
operating the apparatus, and a main source of electric
energy to which the machines are connected. One of the
machines operates as a motor through energy received
from ihe source to drive the apparatus, and the other machine operates as a generator driven by the apparatus and
supplying energy to the motor.

Office^

Septeinher 30, igo2.

Company, Schenectady, N. Y. Application
December 17, 1897. Renewed Febru^ary 3,

due

filed

1899.
An electric arc lamp provided with series and shunt
regulating coils has a controlling magnet in shunt to the
arc for cutting out part of one of the coils after a determinate rise of temperature due to starting the lamp, to
compensate for change of arc lengili due to such rise of
temperature.

22,

Automatic Circuit-breaker. Caryl D. Has710.056.
kins, Schenectad3S N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed December 14, 1900.
The circuit-breaker comprises a transformer having its
primary coil in circuit with a direct-current apparatus, a
fragile conductor in the circuit, a block suspended above
the conductor and adapted wlien released to sever the
conductor, and means responsive to a current in the secondary coil for releasing the block. Means are provided
for expulsiveiy extinguishing
part.

the arc formed at the

cut

order.

New

John

Method of Exhausting Incandescent ElecLamps of Relatively Low Voltage. Samuel

710,099.
tric

Electrical

Distribution.

1901.

21,

regulator or controller described has in combination a series of contact plates connected to resistances, a
head carrying contacts and movable along the line of the
contact plates, a cir'-uit-changer consisting of electromagnets having contact plates in circuit with the magnets and
stationary contact plates, and means for shifting the head
and circuit-changer in succession.

E.

Doane,

Marlboro,

Mass.,

New

Bryan-Marsh Company,
plication filed

The method

terminal, a twinging
catch forming a talking-wtre terminal, a spring fcr moving
the catch to engaging position, an arm carried by the
catch, a releasing nose or incliue for the catch made to
engage the arm, a weight-actuated lever on which the incline is mounted, a contact spring made normally to move
clear of the terminals, and a button or bundle for moving
the contact to the signal terminal, the contact spriug being
adapied for eugageiueDt by the catch when released to
clear the signal terminal.

of

A.
Carrell,
one-half to
Application

The

One claim reads; A signal-wire

System

assignor of
Pittsburg, Pa.

Pa.,

0. Horning,

June

filed

Wilber

Controller.

West Homestead.

1901.

710.067.

Electric

710,096.

Self-restoring Telephone. Louis J. Loeffler,
York, N. Y. Application filed October 23,

710.065.

1901.

The chime-ringing apparatus comprises a chime of bells,
each having a hammer adapted to strike its bell, mechanisms for operating the hammers, electrical circuits including an electrical generator and make-and-break disks
adapted to cause the mechanisms to operate and a series
cf make-and-break disks having contact points arranged
to cause the mechanisms to strike the bells in musical

Arc Lamp.

screw-i breaded to one head of the spool, lugs extending
downwardly from the other head of the spool, and adjusting screws mounted in ihe lugs for centering the tube and
spool with respect to each other.

impressed upon

Clock Chime. George M. Stevens. Cam710,084.
bridge. Mass., assignor to the George M. Stevens
Company, Kittery, Maine. Application filed July

Charles E. Harthan,
assignor to the General Electric
Company, Schenectady, N. Y. Application filed
July 24, 1900.
In the lamp are a coil, a spool therefor, a tube which is
Electric
Lynn, Mass.,

710.055.

the shunt-windiiig to be displaced by substantially

to

90 degrees from the electromotive force
the shunt circuit.

February

consists in

7.

first

assignor

to

York, N. Y.

the

Ap-

1902.

producing

a partial

vacuum

bulb of the lamp; second, generating a gas
therein; third, passing a current of electricity through the
filament of tbe lamp sufBcieot to heat it to incandescence,
and filially passing an additional current of electricity of
higher voltage directly through ihe gasts in the vacuous
space so as to act upon the gases in such manner as to dissipate them.

within tbe

Alex-

ander

D. Lunt, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed January 31, 1901.
The invention includes a number of inductance coils,
the windings of which are traversed by superposed alternating and direct current. There are connections between
the windings such that the direct current has no resultant

magnetizing

effect.

Method

of Maintaining Uniform Resistance in Arc-lamp Circuits. Emil O. Lundin, Boston, Mass., and William A. Paine and Everett
W. Burdett, administrators of Frederick A. Gil-

710.068.

bert,

710,121.— WIRELESS-TELEGRAPH SYSTEM.

cember

Method of Controlling Electric Motors.
Harry W. Leonard, Bronxville, N. Y. Original
application filed August 26, 1901. Divided and
this application filed December 10, 1901.

709,916.

of varying the tension of a moving cable is
described. It consists in causing the cable to drive a generator of electric energy and varying the energy so produced.

The method

Decomposition
Electrolytic
709,971.
Salts.
Edwin Edser and Meyer
Application

London, England.
1

of

Alkaline

Wildermann,

filed

March

deceased.

28,

901.

The described process of increasing the speed with
which alkaline metal existing as amalgam combines with
water consists in applying to pieces of carbon a conductive material independent of ihe amalgam, and then
placing the carbon pieces in contact with the amalgam.
Signal Lamp for Telephone Switchboards.
Frank R. McBerty and Frederick H. Loveridge,
Evanston, 111., assignors to the Western Electric
Company, Chicago, 111. Application filed May 14,

709,996.

17,

Original

application

Divided and

1897.

this

filed

application

electric arc lamps having series
It consii-ts in
coils is described.
varying the regulating power of the coils when it heats
after st-irting ihe lamp, inversely to, and to compensate
for, change of voltage at the arc accompanying such

Apparatus for Multirate Metering. Eustace
Oxley, Lynn, Mass., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

710,076.

March 8, 1899.
Combined in the system are supply mains, a meter or
meters for recording the amount of energy consumed at
the various points of consumption, means capoble of
changing the rate of resistration of tbe meters, and an automatic control apparatus operated by current derived
from the system for actuating tbe means.

Lock. William
Hoods, Chicago, 111.

710.071.

carriage, cables or strands fixed with relation lo the carriage and passing the same on opposite sides of the motor,
grip wheels operatively connected with the motor and engaging both uf the cables or strands, a lifting cable and
means optratively connecting the lifting cable with the
carriage at a point betweeo the first cables.

Maxwell W. Day,
Electrical Steering Gear.
Schenectady, N. Y,, assignor to the General ElecCompany, Schenectady, N. Y. Application

710,045.

Wireless-telegraph System. Harry Shoemaker, Philadelphia, Pa., assignor to Marie V.
Gehring, Philadelphia, Pa., and American WireAppliless Telephone and Telegraph Company.
cation filed January 11, 1902.

710.122.

A conductor for receiving tlie energy from the natural
is combined with a wave-responsive device influenced by tbe received energy, a m^in polarized relay controlled by the wave-responsive device, a second sluggish
relay controlled by the main polarized relay and a recording device controlled by the second relay.
media

R. Paige and Henry A.
Application filed March i,

1902.

alarm.

August

23,

1901.

Augustine
Constant-current Transformer.
R. Everest, Lynn, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

710,050.

tion filed

March

"4,

1899.

consists of the combination of relatively
fixed and movable coils, one of which is attached by suitable means to one end of an oscillating lever. A device
adjustably secured to the opposite end of the lever has a
carved winding surface, the centers of curvature cf parts
of which are non-coincident wiih the axis of oscillation of
the lever.

The invention

February

Company, Schenectady, N. Y.
December 21, 1899.

Application

A rotary converter and a source of direct-current electromotive force are combined with a number of 'star-connected" balancing coils, means for making and breaking
connection between the outer terminals of the coils and
the alternating-current end of ihe rotary converter and
means for making and breaking connection between the
common termioal of the coils and one side of the source of

filed

Apparatus for Maintaining Uniform Re710.052.
Frederick A. Gilsistance in Electric Circuits.
bert, B'rookiine, and Emil O. Lundin, Beachmont, Mass., assignors to the General Electric

System of Electrical Distribution. Charles
710.082.
P. Steinmetz and William L. R. Emmet, Schenectady, N. Y., assignors to the General Electric
Company, Schenectady, N. Y. Original applicaDivided and this
tion filed December 21, 1899.
February

Electric Meter.

burg. Germany,

Therefor.

System of Electrical Distribution. Benjamin
710,158.
G. Lamme, Pittsburg. Pa., assignor to the Westinghouse Electric and Manufacturing Company,
Application filed October 14, 1901.
Pittsburg, Pa.

System of Electrical Distribution. Charles
710.081.
P. Steinmetz, and William L. R. Emmet, Schenectady, N. Y., assignors to the General Electric

710.083.

Support

1901.
A resistance element comprises two rings of different
diameters projecting in opposite directions from an openwork frame. A spiral coil of resistance material surrounds
the smaller ring and a number of insulating blocks are
mounted in the frame at one side of the coil.

28, 1901.

electric railway car is a sanding device comprisiug a rotatable conveyer, a rotating electric
motor connected therewith, and means whereby the motorman can start and stop the motor at will.

Combined with an

application filed

and

26,

tric

filed

Coil

Harry P. Davis, Pittsburg, Pa., assignor to the
Westinghouse Electric and Manufacturing Company, Pittsburg, Pa. Application filed December

Electric-railway

tion filed

Resistance

710.143.

System. William B. Potter, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

710.072.

-

cation filed December 11, 1901.
In the system are a transmitter which comprises a
source of high-frequency electrical oscillations, connections from the source to the terminals of an autotransformer, and a connection from earth to one terminal
of the autotransformer, the portion of the winding so determined operating as the inouctance element of a resonant
radiating system. (See cut.)

heating.

to tbe

Elevator. Joseph Rice, Chicago, III, assignor of two-thirds to William H. Reedy and
William I. Reedy, »^hicago, 111. Application filed
April 8, 1901,
lo the elevator are combined a carriage, a track or way
on which the carriage travels, a motor mounted on the

System. Harry Shoemaker, Philadelphia, Pa., assignor to Gustave P.
Gehring, Philadelphia, Pa., and American WireAppliless Telephone and Telegraph Company.

and shunt regulating

and a filament carried by the terminal wires.
710,007.

LAMPS.

April 30, 1902.
The method of regulating

filed

METHOD OF EXHAUSTING INCANDESCENT

Wireless-telegraph

710.121.

filed

having an enlargement a short distance below its tip,
terminal wires sealed to the upper edge of the stem and
extending down outside the stem past the enlargement,

The incandescent lamp comprises an open-tubular stem

710,186.

De-

The lock casing has a main keyhole, and an alarm is
electrically connected to the lock. Means are provided
for operating the lock bolt by the proper key without completing the circuit to the alarm, and spring-actuated sliding means arranged in the casing are adapted when actuated by a false key simultaneously to shift into position to
prevent removal of the false key and to complete a circuit

1900.

NO.

13,

assignor to the General Electric

Application

Keyboard Perforator. Donald Murray,

710,163.
'

New

York, N. Y. Application filed July 20, 1901.
An electromagnet is used to operate a striking device by
which a series

of

independent punches perforate a tape or

strip.

1902.

George Stern, Charlotten-

Company, Schenectady, N. Y.
December ir, 1900.

direct current.

filed

An induction meier for thiee-phase circuits has a rnaincurrent wind ng consisting of a single coil comprising a
number of sections each connected in circuit with one of
bethe three-phase mains, a shuot-winding connected
tween two of the mains, and means for causing the field

of Exhausting Incandescent ElecSamuel E. Doane, Marlboro, Mass.,
assignor to the Bryan-Marsh Company, New
York, N. Y. Application filed December 10,

Method

710,186.

tric

Lamps.

1900.

A method of simultaneously oxhausting incandescent
It conelectric lamps of different voltage is described.
in first producing a partial vacuum by withdrawing
the air therefrom through a tube or outlet, common to

sists
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Milwaukee, Wis.

Application

filed

January

October
11,

1902.

Bartholomew J. Foley,
Electric Switch.
Application filed September 22,
Pittsburg, Pa.

710,1 88.

1900.

The switch comprises a pair of ele" tromagoets and an
in position to be attracted by either electromagnet a'ternately.

armature

Apparatus for Transposing Electric-circuit
Wires So as to Equalize Induction, James
O'Brien and John Mattimore, Staten Island,
N. Y. Application filed August 12, 1901.

710,206.

Means

Electromagnetic Device for Controlling the
Rotation of Shafts. Paul V. Avril, Paris. France,
assignor to himself and La Societe Mariner,
Navoit et Jeanson, Paris, France. Application
filed April 29, 1901.

710,311.

A shaft adapted to be operative! y connected to a
prime mover carries an electromagnetic device which is
adapted when energized to connect the shaft with the
prime mover to cause tbe operation of the shaft.

induction in telephcne or other
are described. They comprise a device
a number of the wires and adjustable longitudinally tliereon and wiiliin whit h the wires are crossed,
the devices being provided with insulators, by means cf
which connection thereof with the wires is made.
for equalizing

mounted on

In the system are

H. Wilson, Lowell, Mass.

vember

14,

710,246.
land,

is

adapted

to

be

Telegraph Fire Hose. Joseph Buchtel, PortApplication

Ore.

The hose

is

December

1901.
un Jer the control of the pipeinan and has
filed

Circuit-breaker for Electric-lamp Glowers.
Frederick M. Goddard, Pittsburg, Pa., assignor
to George Westinghouse, Pittsburg, Pa.
Application filed July 20, 1899.
One claim reads: In an electric-lighting system, (he

710.356.

combination with a supply circuit, a series-connected
glower and ballast dev;c-i and a heater connected to one
side of the supply circuit, of a controlling- switch having
a member connected to the other s de of the supply circuit
and a relatively movable member comprising a shortcontact terminal connected to the heater and a long contact-terminal connected to the ballast device, whereby
the movement cf one of the members relatively to the
other serves to connect the glower, ballast device end
heater in circuit simu'taneously and to maintain the glower
and ballast device in circuit after the heater is cut out.
(See cut.)

Method

Magnetic Drilling Jig. Adolph L. De Leeuw,
Hamilton, Ohio. Application filed March 24,

710,257.

1902.

An electromagnet havirg a po'ar face is adapted for contact with ttie surface of the work to be drilled and is provided with a cylindrical guide way having its axis at liyhi
angles to ibe plane of the polar f=ice and terminating at or
near the plane of the polar face. A concentric guiding
bushing
adapted

is

separably disposed within the guideway and
the body of the drill near the cutdcg

ta engage
lips llipreof.

710,264.

Charles Gibbs, New
Application filed April 18, 1902.

Electrical Typewriter.

York, N. Y.
The invention ccmprises a
v;ded with levers, a number

m*?chanical typtwiiter pro-

of magnetic members connected individually with the levers for operating the same,
a battery for energizing the tnagnetic members, a number
of brushes connected s_eparately with the magnetic members and provided w'iih contact surfaces, a revoluble
member provided with ccnta::t surfaces for engagirg the
brushes, means for actuating the revoluble mem'^er, and a
manually operated key connected with the cylinder and
with the battery for the purpose of closing the circuit
thereof.

Electric Switch.
Frederick H. Headley, St.
710,270.
Application filed January 21,
Austell, England.
1901.

The switch has four

circuit terminals erranged for

quick

NO. 710.35'!.

of

Starting Rotary Converters.
Pittsburg, Pa.
Original

Lamme,

-

CIRCUIT BREAKER FOR ELECTRIC-

LAMP GLOWERS.
Apparatus for Telephone Exchanges.
William W. Dean, Chicago. 111., assignor to the
Western Electric Company, Chicago, 111. Application filed January 14, 1902.
V telephone line extends ftcm a fub-sla ion to a central
A clocking switch is loca ed at the ctntrnl office
with a magnet coucected wiih the line, and mechanism
controlled by the magnet for restoring ihe bio. king switcli.
A toll device is located at the sub-station and meat s are
controlled in the operation of tbe toll device for determining the flow of current through the magnet independe It of the blocking switcli.
office.

Signaling Apparatus. Howard A. Fessen710.320.
den, Detroit, Mich., assignor to the Detroit ElecSignal Company, Detroit, Mich.

tric

filed

September

6,

Application

1901.

In the apparatus are combintd a signal circuit including
a signal adapted to operate progressively a circuit-breaker
and closer included in the circuit, an adjustable operating divicefor the circuit-breaker and clostr. and connect 12; iiistrumsn tali ties between ihe operating device
and the circuit-breaker and closr permiltine an initial
movement of the oparating device to the desired extent
of its adjustment aud a relatively reluctant corresponding
movement of the circuit-brealier and closer.
i

Selective Calling Appliance for Telephone
Lines.
Frank R. McBerty, Evanston. 111., assignor to the Western Electric Company, Chicago, 111.
Application filed May 21, 1S9S. Re-

710,333.

24,

full

normal electromotive force of the rotary converter to its
armimre winding through a resistance ihen supply ng the
electromotive force to the armature winding through the
resistance and "star-connected" balancing coils, then pro-

Toll

710,318.

newed May

breaks.

G.

tromotive force of more than half but less than the

16,

telegraphic means cf signalinrf to a staticn.

29,

application filed October 14, 1901. Divided and
this application filed February i, 1902.
The method consists in supplying a direct-current elec-

1898.

An electric circuit operating a signal
actuated by the opei iog cf a valve.

May

for generating elecwaves, means for modifying such waves in accordance with the signal stnt. an aerial receiving circuit
resonant with tbe transmitted waves. ar.d a wave-responsive device connected to the terminals of the inductance
of the resonant aerial circuit.

Benjamm

James
Application filed No-

and Indicating Device.

Pail-filling

this application filed

combined means

trical

710,363.
710,230.

Divided and

1902

1902.

Parts of the transmitter are a supporting arm a spider
or bracket rigidly affixed to the arm a front or body portion rigidly supported from the bracket or spider, and a
metallic shell centrally supported between the hub of he
bracket or spider and tbe bearings of the supporting aims.

wires

circui(

igoi.

II,

1899.

Combined with two ringing keys and pivoted switch
levers thereof are a pivoted arm, a target or indicator carried thereon, and links between the switch levers and the
target lever, whereby the target is set in a different position in the movement of each of ihe keys.

gressively cutlirg out the resistance until the rotary converter reaches synchronous speed and voltage and finally
cutting out the balancing coils and connecting the rotary
conv ;rier t ) th ; altern iting- urrent supply circuit. (See
cut.)

Circuit^breaker.
710,367.
Charles J. Reed, Philadelphia, Pa.
Application filed February 17, 1899.
Combined with an electric generator and a main circuit
tharefor are a normally locked devi e fjr opening the
circuit which is released by the action f an excessive current ts open automatically the circuit and a neutral electrolytic cell or a series of such cells connected in shunt
to the circuit-opening device, the cell or cells being shortcircuited when the device is closed and being connected
in the miin circu't in series with the generator when ihe
i

open
Electric-lamp Glower and Method of Attaching Terminal Wires Thereto. Elijah R. Roberts.,
Bellevue, Pa.
Application filed April 10,
devi

:e Is

710,369.

1902.

The method of attaching term'nal wires to a tubular
gl ,.wer blank consists in inserting the rnds of the wires
into the ends of the blank and fastening the spme in posit on by means cf piste and then applying
a globular body
of cem=nt to each end of the glower and the ront'pu'us
portion r f ilip wire.
Decoherer.
Harry Shoemaker. Philadel710,372.
phia. Pa., assignor to Marie V. Gehring and the

Consolidated Wireless Telegraph and Telephone
Company, Philadelphia, Pa. Original application
January 11. 1902. Divided and this appli-

filed

cation filed June 12, 1902.
The decoherer comprises guideways

a pl-te movable
parallel to the guideways. an electromagnet mounted on
th= pUte. and a hammer pivoted to ihe plate and in operative re'ation with ihe magnet.

Selective Call for Telegraph or Telephone
710.335Lines.
William Palmer, Jr,, Rincon, N. M., assignor of one-half to Charles H. Dascomb, El

Texas.

Paso,

Application

filed

December

11,

1901.

The

selective-call device consists of a pecdu'um under
the control of an electromagnet arianged to be set in motion from a remote point, a notched ditk and mechanism
for rotating it, and a tripping device for an alarm circuit
arranged to be st t into action by ihe notched disk and
tripping mechanism,

710.346.

Electrometallurgic

Treatment

of

Ores

of

Copper or Other Metals.
Paris, France.

Constantin J. Tossizza,
Application filed August 6, 1901.

The-process of treating electro'ytically the impure and
ferruginous solutions of sulphate of copper obtainable by
the solntioQ of copper ores in sulphuric acid is described. lu
order to recover ihe copper eteciroiytically without special
preparation, the electrolytic treatment is proceeded wiih
at a voltage between about two tenths and eight-tenths of
a volt with insoluble anodes maintained in contact with
sulphurous acid.

NO. 710,363.

Electrical System of Recording and Check710.348.
ing, as Applied to Railway Signaling.
William
H. M. Weaver, Macon, Ga., assignor of one-half
Application filed
to Robert J. Speir, Macon, Ga.

-METHOD OF STARTING ROTARY

June

CONVERTERS.

I,

1901.

An

710,278.

Electric

Battery.

Timke H.

and Richard Gabrielsky, Jersey
cation filed April

Klinker, Jr.,
Appli-

City, N. J.

1902.

5,

In the battery are combined a positive electrode having
upwardly projecting tabular members rising fiom the bot-

tom of the inclosure. a chambered negative electrode suspeuded in the center between ihe upwardly projecting
of the positive electrod3, and an exciting tiUing-

members

in coctact with tbe electrodes.

Edwin
Application filed March

710,282.

Insulator.

The device combines

a

Lefever,
29,

body and

Climax,

Ohio.

1902.
a support fastened to

the body and having an upstanding member provided with
tongues adapted to be bent in reverse direction over a
feeder or conducting wire.

electric train-order apparatus is described.
It comprises a despatchei's station, and any number of trainsignal-adjusiing operators' stations, both the despatcher's
and operator's stations being provided with check-signal
devices connected electrically with and cot; temp or aneously, automatically, and positively actuated by the
movement of the semaphore arm or train signal at the
operator's station, the signal being differentiated in kind
to show wheiher it be for danger or safety.

Wireless-telegraph System. Cornelius D.
Ehret, Washington, D. C, assignor to the American Wireless Telephone and Telegraph Company and the Consolidated Wireless Telegraph
and Telephone Company. Application filed De-

710,354.

cember

3,

1901.

The method

of transmitting intelligence described conproducing electrical waves, modifyrng such waves
accordance with the signal sent, receivirg such waves
upon an aerial circuit resonant with the transmitted waves,
and siibjectiuE a wave-responsive device to the excessive

sists in

in

Ralph S. Peirce, Chicago,
AppHcation filed February 19, 1902.
The insulator has a screw-threaded bore, a metal

710,297.

Insulator.

111.

strip

projecting within ilie bore, and a pair of wooden blocks
placed against the opposite sides of the metal strip
and formed with exterior screw- threads for engagement
with the threads of the insulator bore.

710,309.

Telephone Transmitter.

Mathias

Weisser,

potential difference at the terminals nf -a frequency-determining element of the resonant circuit.

Wireless-telegraph System. Cornelius D.
Ehret, Rosemont, Pa., assignor to the Consoli;
dated Wireless Telegraph and Telephone Company. Original application filed December 3,

710.355-

NO. 710,374.

— ARC

LAMP,

Interrupter for Electric Apparatus. Harry
Shoemaker, Philadelphia, Pa., assignor to Marie
V. Gehring and the Consolidated Wireless Telegraph and Telephone Company, Philadelphia.
Pa.
Original application filed January il, 1902.
Divided and this application filed June 13, 1902.

7^^,373-

The interrupter comprises an eccentric, a reciprocating
member engaged by the eccentric, a terminal of the interrupier on the reciprocating member, a pivoted member, a
leaf-spring secured to the member, and supporting the
second contact of the interrupter, and means for rotating
the eccentric.

Electric Arc Lamp. Albert F. Shore. New
York, N. Y.. assignor of two-thirds to Daniel N.
Hurlburt, New York. N. Y. Application filed

710,374.

Renewed February 15, 1902,
9, 1899.
In an arc-striking mechanism for arc lamps are combined a shaft movable longitudinally in its bearings, a rack
on the s aft meshing with gearing regulating the movement of the arc carbons, a lever turning freely on the sha ft
and conirolled by the current llowing in the circuit, and
means on the shaft and its beai ings for producing a longitudinally directed motion of the shaft. (See cut.)
November
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Independent Belted Motors

in

Chicago

Printing Plant.

:

:

One

the

most

plants

in

of

complete
to\\ n.

point

engineering

of view,

that recently

is

in-

stalled in the new premises
of the Corbitt Railway Printing Company, located at 383-

389 LaSalle Street, near HarThis installation conrison.
ot about 20 General
sists

mo-

direct-current

Electric

and was planned and inby the engineering
stalled
and construction departments
of the Chicago Edison Company in accordance with the
tors

practice

latest

The

stallations.

well

as

such

for

old presses,

ones

additional

as

in-

which were bought
same time, instead

at

the

of

be-

as formerly.
by, variable-sized pulleys from
a line shaft, were each pro-

operated,

ing

an

with

vided

independent

m.otor.

The

was completed
and since that
one motor has

plant

.April,

last

time not
given any trouble, the operation of the entire outfit having been a complete success.
cost of current has been

The
an

agreeable

the same
been possible

at

surprise,

and

time

has

to

it

more

do

and better work from
same presses than ever

the
be-

fore.

The General

Com-

Electric

pany has designed a

special

variable-speed moprinting
presses,
and
the
Corbitt
10
of
presses were equipped with
class

of

tors

for

and

is

also

installed

a

1902.

No. 16

speed con-

which regulates the speed of the motor by
introducing resistance into the armature circuit, and
troller

During tlic last few years electricity has been
growing" very rapidly in popularity among Chicago
printers, and especially has the method of connecting
independent electric motors to the individual presses
received approval. In this way a great economy
of power is obtained the plant is made more reliable; a much greater variety of speeds can be secured the work is kept cleaner, due to the absence
of line sliafting. In short, the printer is enabled
to do more work in a given space, do better work
and produce it more quickly,, thereby reducing cost
of labor and increasing profits.
equipped
from an

With each motor

18,

scientifically

not only used in starting the motor, but also has
about 10 speeds, including two back-up speeds. This
controller will cut the ordinary running speed of
the motor down to about 350 revolutions, if necessary, and,' while the press is in operation, the motor
may be reversed at any time, using the two back-up
is

speeds.
IS

In addition to this wide range of speed, the motor
connected to the Edison three-wire system through

a .triple-pole,

throw-over switch.

By throwing

this

switch the voltage in the armature circuit may be
changed from 220 volts to no volts, thus reducing

were manufactured by the General Incandescent Arc Light Company and are provided
with removable segments and automatic release.
In order to appreciate the advantage of the arrangement above described, it might be well to state
the ordinary conditions when operating from a
controllers

steam plant.

These presses were formerly run from
four different speeds being secured by
different-sized pulleys.
The presses would operate at
speeds ranging from about 900 to 1,700 impressions an
hour. By the old method it was necessary, in changing the speed of the press, to make a difference of
a line shaft,

hundred impressions, while, by the new
method, a variation as close as five or 10 impressions
per hour is secured. The great advantage of this
several

in

getting out

readily

work

appreciated

will

by

be
the

practical printer.

In addition to
described special

the abovepress motors, there are three one-half-

horsepower, shunt-wound mo-

which

tors,

small

operate

There

presses.

also a two-horsepower,

pound-wound

motor

three
are

comwhich

operates
ter,

a

a large paper cuttwo-horsepower motor

which

operates
two large
two one-fourth-horsepower motors which operate
two book triinmers respectively, and one one-half-horsepower motor which is used
on a round-cornering machine and a single folder.
folders,

One

one-lralf-horsepower mois
used to operate a
stitcher, and two one-fourthhorsepower motors operate a
trin>mer and stitcher, respecttor

ively.

All of the 10 special printing-press
motors are provided
with
belt-tightener
heads.
This enables the motor to be as near to the press

may be desired, and allows the use of a small drivas

ing pulley on the motor without danger of any slipping of
belt.
After careful experimenting with the different methods of connecting
motors to presses, this has
been adopted by the General

the

Klectric
liractical

Company

as the most
and satisfactory, all

things being considered. Perhaps the only criticism that
can be offered on the instalINDEPENDENT BELTED MOTORS IN CHICAGO PRINTING PL-^NT. — MOTORS DRI\TNf.> PAPER CUTTERS AND PRESSES,
io w.s
lation is that the motors apI
Ct-ttrell 38 by 56-iEcb four-roll perfectiLg ireis
the speed of the machine 50 per cent. When the
pear somewhat large for the work which they have
Coilrell 46 by 60-iDCh four-roil press
1
armature is running on iio-volt current the same
to do.
It appears, however, that the policy of the
C'-tlrell 43 by 60-iDCh fcur-i&ll piess
1
CotTell 42 by 56-iLch four-rtll press
I
variation may be secured by means of the field reGeneral Electric Company has been to use a larger
Coltr^II 38 by 52-ii»ch four-ioli press
I
and heavier motor than has heretofore been cussistance and the resistance in the armature circuit, as
Cottrell 38 by 52-inch iwo-roll press
I
Coilrell 43 by 6z-iDch iwo-roll press
I
above described, so that it is possible to secure any
tomary with printing-press drive, owing to the unI Cottrell 35 by 52-inch two-roll press
two-roll press
usual demand made upon motors in this class of
I Whlllock 25 by 38-inch
range of speed that may be desired.
work.
As will be seen in the accompanying illustrations,
The 10 motors driving these presses were divided
the triple-pole, throw-over switch is in each case
One of 7V2 horsepower, three of
in size as follows
Street Railway Accountants' Associamounted on an extension of the field-controller front,
five horsepower each, four of three horsepower each,
tion.
CZ]
and this switch, with the field controller, is placed
and two of 1% horsepower each. These motors were
At the concluding session of the Street Railway
on a post near the press. The controller which indeveloped from standard slow-speed motors, the 7%Accountants' Association in Detroit last week the
troduces resistance into the
armature circuit is
horsepower printing-press motor being developed
report of the committee on a standard form of report
mounted directly on the press by means of iron
from the lo-horsepower, slow-speed frame, the fivefor electric railways
was exhaustively discussed.
supports.
horsepower from the 7%-horsepower slow-speed
The report was approved and the committee conAll of the wiring connections between the conframe, the three-horsepower from the five-horsetinued, with power to make modifications in controllers and the presses are installed in iron-armored
power, and the i%-horsepo\ver from the twoference with the National Association of Railroad
conduit. The conduit is fastened to the press and
horsepower.. They are so designed that when runCommissioners. The following-named officers were
ning with no e,xternal resistance in either field or
the floor by iron clamps, and not only protects the
elected for the ensuing year:
President, Henry J.
wiring, but keeps it out of the way of the pressmen.
armature circuit they will run at a speed of 6.50
Davies of Cleveland; vice-presidents, Irwin Fullerton
revolutions per minute, with the exception of the
The controller resistance, instead of being mounted
of Detroit, D. Dana Bartlett of Boston, C. J. B.
/'/^-horsepower, which runs at a speed of 550 revupon the press, is placed underneath the press in
Hogarth of Denver; secretary and treasurer, W. B.
olutions per minute.
an out-of-the-way location, the wiring connections
By introducing resistance into
Brockway of New Orleans; executive committee,
between the resistance and the controller being inthe field circuit the speed may be increased up to
These 10 motors are all
H. C. Mackay of Milwaukee, O. M. Hoffman of
stalled in iron conduit.
950 revolutions per minute on all motors except
compound-wound, as is customary witli motors opLancaster, Pa., and Elmer M. White of Hartford,
the /Vj-horsepower, where the maximum speed is
Conn.
Soo revolutions.
crating under such variable loads and speeds. The

motors.

these
all

flat-bed

These

presses,

as

were
fol-

:

:

—
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The

Street-railway Problem in Chicago.
By Frank I. Bennett,
chairman Local Transportation Committee.

A

proper understanding of the transportation
problems confronting the city of Chicago necessitates
brief
history of street railways in this city. The
a
authority for the construction of street-car lines

first

was an ordinance passed by the City Council

in

August, 1858.

This ordinance authorized several individuals to construct, eguip and maintain streetrailway lines, and the grant was for a period of 25
years, and until the city should elect to purchase
the property of the parties receiving this grant. At
that time there was no specific authority vested in
the city to grant franchises to street-car lines. The
persons receiving this grant, in order to fortify
their interests, on February 14, 1859, secured an
act of the Legislature incorporating the grantees in
the prior ordinance as the Chicago City Railway
Company. The life of the company, by this act,
was fixed at 25 years, and authorized the construction of car lines on the south and west divisions.
By the same act of the Legislature, the North Chicago Street Railway Company was incorporated,
with authority to construct lines in the north division of the city.
On May 23, 1859, these companies were incorporated, and were by an ordinance of
the city of Chicago given franchises upon certain
streets for a term of 25 years.
In February, 1861,
the Chicago West Division Railway Company was
incorporated, and shortly thereafter the Chicago City

if

they had any,

as

to

a

longer

term,

October

should be

affected.

At about this time the cable system was installed.
The general plan of the cable system was to convey
the passengers to the heart of the city over the
principal highwavs, leading to the various divisions
of the city, by means of cable power and to feed
these lines by cross-town lines, requiring the use
of transfers.
In the early 'go's electric power came into use,
and many franchises were then granted in the various divisions of the city for what is known as the
"trolley system," comparatively few of which run
to the downtown district.
When the cable system was adopted it was thought
to be the proper solution of the transportation problem, and, in fact, for a number of years, it was so
far an improvement over the slow method of horse
cars, that it was thought that Chicago had the ideal
system. As time has passed, however, these cable
systems have, by reason of the heavy tax, and wear
and tear, reached a state where they are now in
a most dilapidated condition and totally unfit to
perform the service which is required of them.
Many of the cable lines now haul electric motor
cars from outlying districts into the heart of the
city.
The roadbeds for cable lines were constructed
to carry the weight of the cable grip cars and the
trailers, which are very light as compared to the
heavy 10 to 25-ton motor cars, which contain their
own mechanism for propulsion. The placing of
this extra weight upon the roadbeds and the addi-
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and Grand Trunk

railroads.
The west and southwest are served by the Illinois Central, Chicago,
Burlington and Quincy, Chicago and Northwestern
and Wisconsin Central railroads. The north and
northwest are served by the Chicago and Northwestern and Chicago, Milwaukee and St. Paul railroads.
In addition to these steam roads, we have
the various elevated roads running to the various
divisions of the city, some of which provide express
service.
Our problems of transportation are there-

fore

limited chiefly to the surface lines, serving
particularly the population in the city proper.
The first problem that confronts us in settling
the complex question is the adjustment of the rights
of existing companies, probably 60 per cent, of whose
lines do not expire for many years to come.
I
here refer to the unquestioned rights existing by
virtue of ordinances granted by the city since 1883.
The City Railway Company and the Union Traction
Company, which companies control the larger
part of these lines, have, through communications
to the City Council, expressed a desire to take the
matter up with the city, with a view to its adjustment. While admitting the inadequacy of the service, these companies contend that they are not justified nor able to expend a large sum of money, necessary to reconstruct and re-equip their lines, unless
an adjustment of the conditions can be made and
additional rights given which will authorize the
reconstruction of these trunk lines.
Much discussion has taken place as to the proposition of municipal ownership
of public utilities,
more especially of the street-car service. At the last
municipal election a vote was taken upon the proposition which resulted in the declaration bv the people
that municipal ownership was their choice.
While
the subject was not presented in the campaign or in
the press in such a manner as to advise the voters
as to the exact conditions confronting this city at
the present time, and although a discussion of these
conditions might have resulted in a different decision, yet this wish, as expressed by the vote, should
be considered as binding upon legislators, at least
for the time being, providing there is a possibility
of complying with such expressed wish. Granting,
therefore, the feasibility in theory of municipal ownership of street-car lines, what can be done at the
present time to that end ? As we have seen in the
foregoing, 60 per cent, of the street-car lines do
not expire for, say, an average of 10 years from
this time.
As 20 years is the limit of any possible
grant, the rights of the companies as to this 60
per cent, are vested for half of that time. It is
apparent, therefore, that whether municipal ownership is adopted, or whether grants are made to these
corporations, negotiations must be had with these
companies as to their vested rights. Again, the

more

has no legal power either
or operate the street-car lines.
further obstacle in the way is that of finances.
To construct and equip a system of street-car lines
in this city, including subways, would require in
all probability between feo,ooo,ooo and $60,000,000.
When we consider the fact that the city's bonded
indebtedness at the present time is only about $16,000,000, and that that amount is all of the bonded
indebtedness for which there is any authority under
the present constitution; when we consider that it
is impossible to raise sufficient revenue to construct
city
to

at the present time

own

A

INDEPENDENT BELTED MOTORS

CHICAGO PRINTING PLANT.-

Railway Company transferred to the West Division
Railway Company all of the lines controlled by it
in the west division of the city.
Early in 1865, what is commonly known as the
"99-year act" was passed by the Legislature. This
act extended the life of the three corporations above
named to 99 years, and attempted also to extend
the

rights

theretofore

granted

to

the

individuals

and the three companies named, and such rights as
had been given by the ordinance of the city of ChiAfter the passage of this act, public indignawas aroused over the attempt to take from
municipal control the regulation of the street-car
lines.
Governor Oglesby vetoed the so-called "99year" act, and it was passed over his veto.
cago.
tion

When the new constitution of the state was
in 1870, a provision was inserted requiring
the consents of any incorporated city, town or village to the location or operation of street-car lines.
In :872 a general act for the incorporation of cities
adopted

and villages (which was later adopted by Chicago)
was passed. This act contained a provision that
thereafter no grant could be made for a longer term
than 20 years. The so-called "Horse and dummy"

—

—

passed in 1874 also contained this limitation.
In 1883 the city claimed that the franchises had
expired. The companies, on the other hand, claimed
that, by virtue of the act of 1865, their rights extenfled for 99 years.
Prior to 1883 there was much controversy concerning the right of the city to collect license fees for
cars, and, after some litigation, an agreement was
made that the license fees in arrears were to be
paid by the companies, and their rights to occupy
the streets were extended for a period of 20 years.
This agreement, however, contained the provision
that none of the existing rights of the companies,
act

permanent improvements, such as bridges, to pay
benefits on the improvement of streets, for
street intersections, and for the various other improvements, the expense of which should be borne
in part by posterity, it will be seen that an attempt to
change the constitution and to authorize the issuance
of bonds for more than four times our present bonded
indebtedness will be seriously considered by the

public
IN

RS DRIVING

CYLINDER PRESSES (PAGE

2tg).

upon the cables has resulted in destroying many of the roadbeds over which they are
hauled, and has reduced the life of the cable to a
point where it renders continued service of the cable
very uncertain and results in very frequent interruptions of traflSc. These cable lines have been so
tional load

taxed

by

the

additional

weight

that it has reached the point
practical to add any further

of

these

now where
cars

to

the

it

trailers
is not
already

overloaded system. In
of the companies that

fact, it is conceded by all
we have reached a point
where the cable must be abandoned.
In 1903 20 years after the making of the extension agreement, as above referred to, the city of
Chicago contends that the rights of the companies
will cease and terminate as to these arteries and as
to all lines embodied in the agreement of 1883.
The
companies, on the other hand, contend that their
rights still continue to the end of the 99-year term,
dating from 1865.
It is conceded on all sides, that the transportation

as they now exist, are wholly insufficient
take care of the street-car traffic. The rolling
stock is wholly worn out and the downtown terminal
facilities are so congested that a betterment of the
service could not be had without substantial reconstruction of the various surface lines.
Chicago is probably unlike any other large city
in this country as to the question of local transportation.
While in New York city there is at
present no rapid transit outside of the elevated roads,
if they may be called rapid transit, our rapid transit
is largely supplied by the various
steam railroads
entering the city. The south and southeast are
served by the Illinois Central express and suburban
trains.
The south of the city is served by the Chicago, Rock Island, Chicago and Eastern Illinois,
Lake Shore and Michigan Southern, and the Chicago
facilities,

to

people or the taxpayers before it receives their sanction.
Municipal ownership, therefore, is an impossibility at the present time.
Had we the full authority and legal right to own and operate these lines,
the question of financing the project is so stupendous
that it certainly could not be brought about for several years to come.
There seems, therefore, to be but one of two
courses to be adopted
Either to grant franchises to
existing companies, which will contain the provision
that the city may take over the lines at stated times
during the grant say, in five, 10 or 15 years (this
would enable the city to secure legislation and to
make the attempt so to modify the constitution as
to permit the issuance of bonds in payment therefor), or permit the present totally insufficient service to continue and Chicago to remain as a back
number as to the street-car transportation until the
expiration of the franchises now existing the last
of which, I believe, does not expire until 1917. This
last course would seem to be suicidal to the interests
of a city which has been so progressive in all other
matters and so deficient in street-car service.
Leaving out of the discussion the question as to
the rights of existing companies, or to whom new
franchises should be granted, and oinitting the proposition as to municipal ownership, what should be
done to furnish adequate transportation on surface
lines in the city of (Chicago?
Naturally, attention is first directed to the congested business center into, which all lines must lead,
and where adequate terminals must be provided.
It is obvious at once that adequate terminal facilities
:

—

—
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in order to transport rapidly the
great multitude of people who go to the center of
the city in the early rush hours and depart therefrom at the close of business in the evening. It is
absolutely necessary that the various lines entering
the heart of the city shall enter and depart over
lines which are not intersected by other lines coming
from the various divisions of the city. In settling
this nuestion properly, it is necessary, not only to
take into consideration the conditions as tliey exist
to-day. but to look to the future, as in the reconstruction of these lines enormous sums of money will
necessarily be required.
From the southern division of the citv there are

must be provided

Thomas

tofore stated, the rapid-transit problem is not in
question here as there, and therefore our subways
would not be of the same character as those of
New York city, but would be used solely by the
surface lines for the purpose of passing under the
lines from the other divisions and for the purpose of
giving additional facilities during rush hours.
Many problems arise at once when the question
That it is
of subways are taken into consideration.
perfectly feasible to construct subways beneath the
surface of the streets, without interference with the
buildings of the city, cannot be doubted. The principal problem to be solved is how to finance the
project, the city being at the present time up to

Henry

Francis D. Connery.

Carey.

F. Eidiiiann.

Milton

J.

Foreman.
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who are well advised on the subject that
transfers can be largely done away with. Again, it
is conceded that passengers should be delivered from
one section of the city to another by transfer from
the lines of one company to another, if separate
companies should obtain the grants, so that a passenger could go from one point in the city to another for a single fare.
All of the cable lines must be replaced by substituting either underground or overhead trolleys.
More modern roadways should be installed, so as
to make the roads more comfortable for the traveling public. The operation of single cars in New
York city and other large cities has demonstrated
the desirability of the change from train system to
that of the single-car system.
This change, it is
thought, will not increase the cost of operation, but,
on the other hand, it is claimed that it will decrease
the cost of operation, will result in fewer stops for
each car and will in a measure relieve the congested condition of the downtown district caused
by the delaying of traffic and pedestrians by the
passage of these long trains crossing street intersections.
The passage of a single car across a street
intersection will cause no more obstruction than the
passage of an ordinary vehicle. There will be less
danger to the public, as single cars can be operated
more safely and kept in better control. The use
of large cars, such as are now operated on the Clark
Street line of the Chicago City Railway Company,
will greatly increase the capacity of the lines without increasing the number of cars, say, 75 per cent,
and, owing to the double trucks, will be more comfortable to the passengers riding. Again, these cars
are of suflScient weight so that proper brakes controlled by mechanical power can be used, and the
cars thus kept under better control of the motorman.
When it is considered that the population of this
city has doubled in the last 10 years, the necessity
for continued inci'ease in the service will become
by those

^

apparent

The question of
Whether the

rates of fare is also a mooted
city should insist upon the lowand omit the question of compensation, or
whether it should adhere to the five-cent fare, and
require compensation, is one upon which there is

one.
est

fare

much

William

S.

Frank

Jackson.

William T. Maypole.

J

I.

Btnoett, Chairman-

jhn Minwegen.

Walter

J.

William Mavor.

Raymer.

difference of opinion.
Owing to the financial
condition of the city and to the fact that the operation of cars in the city streets require much additional outlay on the part of the city, which is not
borne by the companies, the five-cent-fare proposition with compensation seems to be the most feasible.
Of course, the main question is that of service, and
all other considerations should be secondary to the
question of furnishing adequate service at all times.
Under our existing laws, if franchises are given
to private companies, such rights can only be granted
for a period of 20 years.
In case of grants to private companies, it is contended that the city should
reserve the right to require extensions into new
territory whenever the demands of such territory require_ it.
Provisions should be made whereby the
service should at all times keep pace with the growtli

Charles Werno.

LOCAL TRANSPORT.\TION COMMITTEE OF CHICAGO (except aldermen butler and HERRMANN).
but three main thoroughfares, from which the traffic,
which comprises about 40 per cent, of the entire
street-car traffic of the city, must be transported.
From the west division, although the larger division of the city, only about 35 per cent, of the riding
public enters the business district. This district
must either come through tunnels or over bridges,
or both. From the north division, about 25 per
cent, of the riding public enters the business district.
The west division has numerous streets from which
it
can enter the business district. The north division, like the south, is limited to comparatively
few streets, owing to the narrowness of the city
at its southern end and owing to the contour of
the Chicago River. The people from each of these
various divisions should be delivered at a point
as near the business district as is practicable, and
this cannot be accomplished in a manner that will
care for the increased population of the future without additional tunnels and without subways in the
business district
As has already been stated, it is impracticable to
have the lines of one division cross the lines of
another. Obsen-ation of the conditions which exist
on Clark Street, where the lines of the Chicago
Citv Railway Company cross those of the Union
Traction Company on Madison, Monroe, Adams and
Van Buren Streets, will at once satisfy the observer

on

this

point

In New York city the plan
plates a system to be operated
of the surface lines, and is
rapid transit more particularly
the northern portion of the

which

New York

city

is

built.

of subways contementirely independent
intended to furnish
for the residents of

narrow island

upon

As has been

here-

bonded limit. The question of constructing subways is therefore entirely a financial one. On the
its

surface lines, in the downtown district, trolleys cannot be permitted, and an underground electric system must be installed. Owing to the condition of
the soil and the sewers of the city, it is a mooted
question as to how far these underground trolleys
should extend, as the proper drainage of the conduits is an absolute necessity, in order that the
system' may be effective when insl:alled. Artificial
drainage will undoubtedly be required, wherever the
underground trolley is constructed and operated. It
is very clear, however, that this must be done in
the business district and for a reasonable distance
in each direction from the business center.
As the
contents of these artificial drains will have to be
pumped, although the cost of installation of these
sewers alone will not be so excessive, yet the question of maintenance of these pumping stations becomes a serious question when the lines are extended
for any distance (the construction of 500 miles of
underground elctricity would cost probably $65,for instance, if they should extend over
000,000)
500 miles or more of the electric lines of the streetcar system of this city, the maintenance of these
pumping stations would be very expensive.
Having settled the downtown terminals, the question of routing of cars, so as to avoid transfers, becomes an important one. As many of the traveling
public, as is possible, should be able to take cars
from the business district to their destination without the use of transfers. Where this is impossible,
and it will be in some cases, a proper system of
transfers should be provided, giving the passenger
a continuous ride to his destination. It is thought
;

BION

ARNOLD, CONSULTING STREETRAILWAV
ENGINEER FOR CITY OF CHICAGO.

J.

of the city, to the end that the transportation facilitimes be sufficient to serve the traveling public.
The question of the kind of rails is a serious one.
Considering the transportation problem as one of
transportation solely, it would require a certain
character of rail, but when this same question is
considered with reference to the preservation of
pavements and the passage of vehicles over and
across the street-car tracks, an entirely different
character of rail is necessary. For the propulsion
of cars by electricity, it is essential that sufficient
bearing surface for the tire of the wheel should be
provided, and the difficulty which arises from rails of
ties shall at all

WESTERN ELECTRICIAN
tlie grooved pattern, which are essential to the proper
preservation of streets, carries with it tlie objection
that the grooves will fill with obstructions unless the
streets are kept thoroughly cleaned, and will make not
only a rough-riding roaa, but one that will at times inOur
terfere with the best operation of the motors.
streets must be preserved, however, and the vehicle
the
of
that
well
as
traffic must be cared for as
street-car system.
It is therefore clear that so far as possible what
be inis known as the grooved type of rail should

stalled.

details as to method of construccharacter of rolling stock and manner of opdiseration which would require great length to
doing.
cuss, and I shall therefore refrain from so
say that a city of two million
to
It suffices
will probinhabitants, which, in 20 years to come,
times be
ably be double that number, should at all
equipment
provided with the best roadways and
not
should
it
known to modern science, and that
but as new
only be installed at the present time,
forward
devices and better equipment are brought
tne
and used
Ijy science, they should be adopted
city of Chicago.

Ihere are many

tion,

m

committee
[The City Council's local transportation
to inveshas retained Mr. B. J. Arnold of Chicago
satistactory
a
tigate fully the factors entering into
of Chicago,
solution of the street-railway problem
will be
and it is expected that his complete report
weeks.—
submitted to the committee withm a few
Ed.]

Fair In-

Tentative Plans for World's
tramural Railway.

October

lyhock and the Evolution of the Butterfly. The display was a resplendent and beautiful one and excited great enthusiasm.

Electrical Steering Gear.
has

Y.,

in-

vented an electrical steering gear for use in steering
moving signals, turrets, train-control apparatus and the like, that nossesses some ingenious
features.
In the following account the apparatus
is
described in connection with the steering of
vessels.
The object of the invention is to simplify
existing systems for this purpose and
insure a
prompt and accurate response by the rudder or the
like to the movements of the steering wheel or other
vessels,

controlling handle.

The invention (Fig. i) consists in a motor (F)
geared to the rudder and supplied with current from
a generator (A) having two field windings (a) and

wound

in opposite directions and two rheo(B) and (C) controlling the supply of current
to the field windings, rheostat (B) being controllable by the steering wheel and (C) being mechanic(a')

ally

When

connected to the motor.

arms stand

in the

same

both

two

rheostat

windand as they
be generated and

position, the

field

ings will be energized by equal currents,

oppose each other, no current will
remain at rest but if the steering
wheel is moved, thereby shifting one rheostat arm
and causing a difi^erent current to flow through
one field winding from that in the other, the rethe motor will

;

Preliminary plans for the intramural railway
be built on the St. Louis World's Fair site have
been submitted by Weston Bros, of Chicago. Director of Works Taylor, after inspecting the plans,
be
said that the main features embodied would

(C) and

allows

current to flow to the
produce an opposite
generated by the coils (a).

(a'), but in a direction to

magnetization to that
As the movement of the brushes (c") continues
the opposing magnetism of the coils (a') increases
until it finally equals that of the coils (a), at which
point the armature current has been reduced to zero
and the motor stops, holding the rudder in a posi-

tion corresponding to the angular

movements of

brushes (b") and (c°). When a
to be steered again, the steering
to its normal position, bringing
again to the position shown in

straight course

the
is

wheel is returned
the brushes (b")
Fig. i and de-energizing the field coils (a). The field of force due
to the coils (d') will now cause the armature to
generate a reversed current and the motor will at
once start backward and return the rudder to its
amidship position."

The

circuits

shown

in

Fig.

i

are diagramed

more

simply in Fig. 2, in order to facilitate comparison
with the modified circuits shown in Figs. 3 and 4.
Also in this figure for the sake of simplicity of
illustration the rheostat (B') is

two rheostats connected

shown

as comprising

multiple instead of a
single rheostat cross-connected to two sets of contacts, as shown in Fig. i.
In the system of Fig. i
the connections are so arranged that when the steering wheel and rudder are both at their mid-position
in

no current

will flow in the dift'erential field winding
of the generator.
In Figs. 3 and 4 are illustrated
two modified arrangements of the circuit connections, in both of which the sections of the differential

field

winding are

at

all

times supplied

with

current.

system illustrated in Fig. 3 the flow of
the winding (a) of the generator (A)
controlled by means of a rheostat (KV oper-

In

the

current in

carried out.

The plan provides
length,

resistance

stats

to

in

brush (C-) to move to the right and the lower one
left.
This shunts the middle portion of the

10 the

coils

Maxwell W. Day of Schenectady, N.
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which

for a third-rail road 9.66 miles

will

traverse

the

exposition

is

site

loops of widening circumferences coinciding
eastern end. The first loop win skirt the
outer line of the Forest Park section of the grounds,
passing close to the paling fence and serving the
in three

their

at

fh

IT^.

group of buildings, the Government Building
and passing the main picture on its eastern and
northern sides. Thence it will pass the Transportaparallel
tion Building on its northern side and run
grounds,
to Skinker Road to the southern end of the
state

way

this

in

serving the "Pike," or

street

,f K>i

con-

of

and completing the loop by running close
The second
to the fence on the southern boundary.
loop will serve the Art Building and the fisheries
pavilion of the Government Building, running on
the summit of Terrace Hill, Art Hill and Government Hill some distance back from the brow.

?l?J

^

cessions,

versity

tract

the

to

gymnasium and

athletic

will

it

bend

direction, as the

hands of a clock

in

travel.

the

same

The main

Fig.

I.

General Arrangement.

Figs.

which
motor and cause it to shift the rudder
and at the same time swing its rheostat arm until
the field winding connected therewith receives the
=

ulting differential field will generate a current

will start the

.same current as the other,

when

the generator cur-

rent will cease and the motor will stop.
field coils

grounds. The track will be, as was said in a previous issue of the Western Electrician, elevated
throughout most of its course. Wherever it becomes
a surface road the third rail will be placed under-

with the armature (A') of the generator
shaft (f) is geared to the rudder head,
preferably through a right and left-hand screw, connected with the shaft (f). Each half of the screw

The elevated strucin an open-slot conduit.
ture will be built of timber, owing to the impossibility of securing structural steel in a short space

on a guide rod and
connected with one end of the rudder-head by a
link.
One of the nuts carries an arm, on which
is
a rack.
If desired, the rack may be pivotally
connected with the rudder-head, as shown in Fig i.
Mr. Day describes the operation of his invention as follows:
"When .the brushes (b°) (c")
stand
in
the
middle positions, as shown in
Fig.
I,
there
is
little
or no current flowing
lo the field windings of the generator, and hence
no current is generated by it. Suppose, now, that
the steering wheel is turned over to starboard, moving the upper brush (b") to the right and the lower
one to the left in Fig. i. This results in shunting
more or less of the middle portion of the resistance
(B") and permits current to flow from the upper
brush (b") through the coils (a) to the lower brush
The constantly rotating armature of the dy(b").
namo (A) at once sends current through the armature of the motor (F), which immediately starts
rotating, causing the nuts to separate from each
other and turning the rudder to port. At the same
time the rack rotates a gear and causes the upper

of time.
on,

More

detailed plans will be submitted later

and the contracts for the construction

let

without

delay.

Electrical

Parade

in

Kansas

City.

were attained by the electrical
night parade which was a feature of the Kansas
City Carnival on October 8th. The floats were arranged to be drawn on the tracks of the Metropolitan Street Railway Company and current was obtained from the trolley wire to operate many-colored
incandescent lamps, which decorated the beautiful
Brilliant

floral

results

designs

employed.

The pageant was headed by a large silk banner
of the patron goddess of the carnival,- which was
illuminated by light from a powerful searchlight.
Frillowing the banner came the different floats: Pallas, Magnolia, Pansy, Morning Glory, Wisteria, Sunflower,

Moonflower,

Pond

American Beauty,
Chrysanthemum, Hoi-

Lilyj

Carnaliiin, Poppy, Cornflower,

2,

3.

ard

4.

Circuit Connections.

ELECTRICAL STEERING GEAR.

picture of the exposition will be the starting point
for all three loops, and it will be possible for a
person to board a car there for any point on the

ground

-m^

-w(Wh

to avoid the

Roads.
Cars on the three loops will be run

M«.^^^r

%*.-^

field.

Brent farm, which
site, running close
is not included in the exposition
grounds
to the Philippines exhibit and the camping
and joining the first loop near Skinker and Clayton

Thence

j"^

Ek5J

third loop of tne intramural railway will cross
Skinker Road, running north of the Administration
Building and skirting the northern line of the uni-

The

The rudder-operating
the
in

electric

motor (F) has

its

constantly energized by current taken from
lighting mains (i) (2). Its armature (f) is

circuit

(A).

The

carries a traversing nut, sliding

connected to the steering wheel, and the
current in the winding (a') is similarly
controlled by means of a rheostat (K'), operatively
connected to the rudder-actuating motor. The system of Fig. 3 requires a continuous supply of current to the field windings of the generator, with a
consequent increase in heating of the windings unless they are made of different character.
In both of the systems illustrated in Figs. 2 and
3 the current flowing in one of the sections of the
differential field winding is controlled wholly from
the steering wheel and the iJow of current in the
other section is controlled wholly from the rudder,
while in Fig. 4 is illustrated a system in which the
flow of current in both sections of the differential
field winding is simultaneously and inverselv varied
by the operation of either of the controlling rheoatively

flow

of

stats.

Overhead Trolley

in

The overhead

Paris.

trolley has now made
into the heart of Paris, pas.^ing along the

September and the Rue Reaumur.
thorization only
installation.

has

so

far

The overhead

an advance

Rue Quatre

Provisional au-

been granted

for

the

has excited no
enthusiasm in the press, and the residents are not
at all favorable to the movement.
trolley

It is stated that the Southern Pacific railroad is
behind a scheme for the equipment of rice plantations in Louisiana and Texas with electric power
for mill-irrigation pumps and harvesting machinery.
Experts say the scheme will revolutionize rice cul-

solves the cheap-irrigation question. The
that a io,oco-acre rice plantation on
the Soutiiern Pacific line in Harris County. Texas,
will be so equipped has attracted widespread attenture, as

it

announcement

tion.
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Electric

WESTERN ELECTRICIAN

1902

18,

Express and Package Delivery.'

Tlie establishment of the electric service is a boon
to interurban towns, to which lines are being rapidly
extended in all directions within a radius of from
75 to 100 miles, and in a great many cases reaching

towns and villages which have never heretofore enjoyed a railroad connection, or, at the best, in a
roundabout way, entailing great delay and almost
Electric service has also made
prohibitive expense.
next-door neighbors of communities between which,
before its establishment, even

wagon

communication

was

or
satisifactory
so that the
electric service may
justly be regarded as
the chief factor in

not

feasible,

progress,
suburban
though not yet a decade old.
To the lay mind,
the express and parcel

business

of the electric
line
or system
would appear to be
and
a n
additional
profitable use of the
franchise, involving no
additional expense beP.ARKER.

yond

suitable

rolling

stock and the necessary train crew; but my experience has been that the
operating expense tends to become greater than that
of the passenger service, for the latter calls for no
local stations or agents, the company assuming no
responsibility before the passenger has been sighted
and after he alights, while it does become an insurer
'>f freight or express from the moment of the giving
f a receipt until it has taken one. thus necessitating
salaried agent and suitable depot facilities, sta'.

iii'iierj'.

To secure and hold the favor of "the public. I
it necessary to insist upon and maintain
high-class service, which means all the little details of careful handling, prompt transit and courteous treatment. This naturally calls for the cooperation of the entire management, especially in
the operating department, and the personal attention
of the general express agent, and his assistant, at all
hours, in all kinds of weather, and the ability to
avert disaster when least expected.
But he must
not at any time neglect his office, to which all matters pertaining to the handling of express should
be referred, and from which all instructions as to
rates, claims, complaints, etc..
should issue. The
best results can be onl}^ obtained by the employment
of a traveling express agent, whose special duties
should be the soliciting of business and the securing
of routing orders from consignees on shippers, which
routing orders are instructions to shippers to forward all shipments in connection with the electric
express.
Where the system includes leased or other lines,
in addition to its own, a central freight or express
depot and a joint agent are absolutely necessary, as
a measure of economy and the proper handling of
the business.
At Detroit, the most iinportant thing
to contend with has been the expense of handling,
which, prior to the consolidation of the electric lines,
was cared for through three separate depots. For
instance, express from the Rapid Railway System
was handled through one depot that from the Detroit and Pontiac, Detroit and Wyandotte, Detroit
and Northwestern, and the Detroit, Rochester, Romeo and Lake Orion roads through another depot,
and that express for the Detroit, Ypsilanti, Ann
Arbor and Jackson Railway through yet another.
This entailed an expense for each depot of an agent
and staff, which only recently has been changed
and the stations consolidated in one large joint depot, now located on the corner of Fifth and Congress
Streets, in close proximity to depots of steam roads
and navigation companies, thus also decreasing cartage expense where interchange is necessary.
The building is 45 by 195 feet. On one side is
the team track or driveway, where frei"'ht is received
and delivered. The illustrations give a fair idea
of the traffic handled.
On the east side of the shed
there are double tracks with accommodations for
four cars on each track, with ample room for switching.
The interior of the shed is clear of all posts,
thus giving ample floor space necessary for prompt
receiving, sorting and
loading the express and
freight.
There is also cold storage for the protection
of perishable goods.
have found

By George W. Parker.

GEORGE W.

273

etc.

In addition to the foregoing handicap to a profitaoperation of the express service. I find myself
confronted, in Detroit, by an ordinance which prohibits the use of trailers, and, worse still, which
levies a tax of $1 per car per round trip, regardless
"f whether the car is empty or loaded. This tax is
a radical departure from the good old days, when
the town or its public-spirited citizens gladly raised
a bonus to encourage a railroad connection, and
then considered themselves highly favored.
The management of a system should show a proper
appreciation of the importance of the express department, and its bearing on the continued and increasing prosperity of the system, in the building up
of an interurban patronage, for it seems a necessary
conclusion that the out-of-town dwellers will avail
lile

end of the year.
Railway
I. Aos ra l of paper read bef r*- t*-« Airericsn St'-eet
Association at DeT'it. Mich., on October 8. roo2. _Mr. ParltT is
RailUnited
Detroit
for
the
agent
passenger
general express and

A

^^S^.

:

The joint express agent who would have charge
a depot of this kind must of necessity be an
experienced railroad man. also an accountant of no
mean ability, as the duties covered are manifold.
from the handling of a truck on a pinch, in the depot.
of

to the settlement of his station accounts, which latter
job becomes complicated at times from various reasons, such as change in rates, errors of agents, careless checking and handling of freight, etc.
It may be asked to what class of freight or express should an electric service be confined? In
this part of the country, the electric express service
may be said to have its origin in the transportation
of milk, which was originally handled in the small
compartment on passenger cars, reserved for bag-

gage, but which has now grown to such proportions
as to tax daily the capacity of entire cars.
Tapping a great deal of territory that has hitherto
had no railroad connection has necessarily thrust
upon the electric express service of Detroit a class
of freight that ought not to be carried in equipment
of that character, and which cannot be discriminated
against.

road

STANDARD INTERURBAN EXPRESS CAR

IN DETROIT.

on regular passenger cars, but follows on the next
express car at a uniform rate of 23 cents per piece
not exceeding 150 pounds. Where the actual weight
exceeds the latter-mentioned minimum, the firstclass rate named in the express tariff is applied from
and to the point to which baggage is going at actual
weight. This arrangement was necessary on account of the additional expense involved in the
handling of baggage and the low passenger rates
in effect which would not allow of a free checking
system.
It

is

still

an open question whether compartment

cars could not handle both baggage and passen.gers
during certain light hours of the day. thus giving
baggage early preference and more suitable care.

Under our present arrangement of checking baggage, a passenger can have his baggage checked from
any point on our system at which we have agents,
which arrangement, if the passenger is coming to
Detroit, includes delivery to all hotels, steamboat
landings, railroad depots and residences, is working
out admirably in connection with the Detroit Omnibus Line Company. It might be added that this

INTERIOR VIEW Or ELECTRIC DEPOT AT DETROIT.

ELECTRIC EXPRESS AND FREIGHT DEPOT AT DETROIT.
themselves of the mail-order and telephone facilities
of the large city stores because of the convenient and
speedy electric express-car delivery to their doors, and
the habit once formed of sending their shipments
or orders via the electric express car must eventually
result in more frequent trips on passenger cars for
personal and wider selections of their requirements.
But it must not be assumed that all branches
of the system, or even all towns and villages on a
branch, warrant the establishment of an electric
express service. The population, situation, products
and future of each individual place, and the competition of existing steam roads, if any; also the
old-established express companies must be carefully
weighed, or that terrible ledger must he faced at the

cases insufficient, and therefore unsatisfactory from
the revenue standpoint.
The rates are taken from the company's regular express tariff, which is governed by the rules of the
official classification. The rates on the different commodities handled are according to the value, dimensions and weight of each article.
For example, shipments of glassware, furniture or any articles liable
to damage from breakage are given 'a much higher
rating than articles that are packed in such a manner
as to occupy less space in the express car and which
will weigh more than the articles first mentioned.
system of bookkeeping for the express service
on electric lines radiating from Detroit was adopted
with a view to handling express and all accounts
relating thereto in as simple, practical and systematic
manner as possible.
Baggage is no longer carried in and out of Detroit

rates charged being governed by railfor similar class of freight arc in some

The

tariffs

company has representatives

to meet all trains and
boats, so that the passenger coming to Detroit can.
by turning over his checks to one of these representatives, be relieved of all responsibility in connection with his baggage in case he desires to avail
himself of the frequent electric service.
There is a future in the parcel feature of the business, if properly conducted, which problem we have
not yet been able to solve to our satisfaction, owing
in a measure to the peculiar conditions existing at
this point.
Under our present arrangement we are
accepting parcels weighing from one to 50 pounds
for a minimum
charge of IS cents going to
points within a radius of 40 miles, and a charge
of 25 cents when going to points beyond 40 miles.
This charge, it must he understood, is for the electric-express service only, with a slight additional
charge for cartage, in case the consignee wishes
package delivered.
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and

end declared, apparently

at the

of

problem he

the

The address was

510 Marquette Building,

CHICAGO.

»

TELEPHONE MAIN

1746.

New

Eastern Office, 193 Times Building,

York.

a man, that

he had made a most valuable contribution to the
literature

PUBLICATION offices:

to

October

so

boldly

thoughtful one,

a

dissected.

carefully

rea-

soned out and with the ideas clearly expressed. It
was printed in full in last week's issue of this journal, and we commend it to the attentive perusal of
all

who

in

the solution

means

are interested

— as

every citizen should be

of the great question of the best

what are known

of conducting

as public utili-
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A DISPASSIONATE, comprehensive review

of the some-

what complicated street-railway situation in Chicago
is given in Alderman Frank I. Bennett's interesting
article on "The Street-railway Problem in Chicago,
presented in this issue. Mr. Bennett expounds the
subject thoroughly, and explodes the popular belief
that an alderman's acquaintance with public business
is
only superficial. Anyone desirous of becoming
second city
Bennett's

Western Electrician— the only
paper published in the West — thoroughly

Steam turbines, considered commercially,

elicited

any of the topics presented

for consideration at the Detroit street-railway con-

The paper presented was

vention last week.

written

company

that

is

going into the production of

turbo-alternators on a large scale.

was, not un-
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new

less

work

to

experienced in

attend carefully

The convention applauded Mr. Mail-

It then came out that no one was
opposed to the steam turbine some siinply
thought the manufacturers were not pursuing ex-

liberally.

;

The

actly the right policy in exploiting

279

generally relating to the commercial side of the sub-
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2S0

ject,

sion as a whole

280, 281

was very

it.

discus-

interesting, and, although

brought out many new points.

A

brief

sum-

mary was telegraphed from Detroit for the last issue
Western Electrician, while a full abstract is

of the
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Miscellaneous
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Seldom has the operating companies'

side of the

discussion of the treatment of quasi-public corpora-

and vigorously championed as was done by Mr, H. H. Vreeland of New
York last week in his address at Detroit as president
of the American Street Railway Association. The
address was not perfunctory or colorless, as such
addresses sometimes are. Mr. Vreeland spoke as one
who had a message to deliver, and he spoke out
in meeting in favor of the rights of the street-railway corporations manfully and withal so cleverly
rations been so ably, clearly

with

increasing pleasure

is

to be

readers are inter-

making experiments on their
the better. But there are
While such an abstruse work as

much

so

account,

books and books.
Fleming's "Alternate Current Transformers," for instance, would be almost appalling to the youthful
beginner, there are so-called "popular" effusions at

The

the other end of the scale that are siinply trash.

who

youth

seeks

literature will

explore the

to

of electrical

field

do well to seek competent assistance
wandering feet, else his pilgrimage

as a guide for his

may be

a fruitless one.

will

now

rejoice

the

that

anthracite-

way toward

settlement.
The country
wave of hopefulness at

experience

will

the

public

a

great

announcement

mine-owning companies,

after rejecting pure
have suggested that the president of the
United States appoint a disinterested commission of
five members
in which, however, the miners' union
is in no way represented
to which shall be referred

that the

arbitration,

—

—

questions at issue between the respective com-

"all

panies and their

union

to a

own

employes, whether they belong

The managers

.or not."

of the different

anthracite-coal properties agree to accept the decision

of this commission.

This

Mr. Dooley would

as

controversy

is

arbitration

is

One

say.

a sort,

not represented in the tribunal at

while the other party arbitrarily
not

— of

party to the great

shall

dictates

how

all,

the

be constituted. At this writing it
President Roosevelt will con-

known whether

narrow lines laid down for him
Mine Workers of America
agree to accept the decision of the commission
shall be appointed.
But it is evident that a great

sent to act in the
or whether
will
if it

step in

the United

advance has been taken; the stiff-necked op-

erators have agreed to a settlement framed by a body

of outsiders, and

ment of the
of

the

greatest

United States

the

obstacle to a settle-

The
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strike has

receive

will

the

people

news with

hearty thankfulness. This industrial conflict has
been brought home to every hearthstone in the
country as perhaps no other strike ever has been.
Rich man, poor man, beggarman one might almost

—

say thief also, did not the black diamonds offer a

new

variety of plunder

— unite

ised relief with glad acclaim.

in hailing the

If the high

prom-

hopes now

by the issue. Thanksgiving this

raised are justified

new and very real significance.
Aside from their gratification as citizens of the
republic, the men engaged in the generation of electric current have an especial reason for lively satyear will take on a

isfaction at the prospect of a settlement of the strike.

given in this number.

In an overwhelming preponderance of their stations

Long ago
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it

that of the

making

no end, but now it is also known
that of the making of books on electrical subjects
there is likewise no end. One of the reasons for
this is the rapid widening of the field embraced in
of books there
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new type of eneines was made by Mr. C. O.
Mailloux of New York, who, in a disinterested,
logical, convincing manner, told why he believed that
the steam turbine had "arrived" or was about to
"arrive."
It was felt that when an engineer of Mr.
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have a dim suspicion that

not dissimilar to newspaper science

is

Everyone

on the turbine side of the existing discussion in the steam-engine field, and there were some
of the street-railway men who, like the gentleman
from Missouri, wanted to be shown a few things
not stated, particularly why turbines and generators

Independent Belted Motors
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read Alderman
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in

the liveliest discussion of
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article.

by a gentleman connected with a great manufactur-
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application.
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and application of

consequent eager demand for
be had in books

all

and the
the knowledge to

electricity

another, according to the Chicago
which has been making an investigation, is the demand which boys thirsting for
electrical information make on the public libraries.
The journal in question asked many western librarians the question, "Do boys and girls call for many
books outside of the juvenile department?" The
answers were affirmative in almost every case, especially as related to boys, and almost every librarian
noted the fact that books on electricity are those
most eagerly sought. The head of the Galesburg
library says that children call for few books outside
of the juveniles, "with the exception of books upon
electricity, and anything and everything the library
contains on that subject is read by the boys." From
the Aurora Public Library comes a similar statement.
The list of solid works sought by Aurora boys is
Similar relonger, but it is headed by electricity.
sponses came from other librarians. The tendency
;

Record-Herald,

thus
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is

certainly gratifying, although

we

can

steam-driven units are used, and coal is burned for
Of course, very few use anthracite coal, but
fuel.
of hard coal has

the lack
in

a

way

boomed

soft-coal

prices

painful for consumers to contemplate, and

although most of the electric-light and street-railway

companies habitually carry large stocks of coal, purchased by contract, nearly all have felt or will feel
the pinch of an interference with supply of now
over five months' duration. One large central-station
company in the West that is equipped to carry a

normal coal supply of 30,000

to 40,000 tons, never-

amounts during the present
high prices, so that its stock might not be seriously
In New England and the Atlantic-seadepleted.
board states a few of the electric companies imported
Some of the large comcoal from Great Britain.
theless purchased large

panies generously offered to supply their employes

—

with coal for domestic use at cost others smaller
ones were themselves brought to a point where a
;

—

shutdown was contemplated
possibilities.

pect
the
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All
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greatly pleased
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enterprises,
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from
conles-

son of the summer, particularly for electrical companies, is the necessity of adequate provision for
coal

storage.
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Western Union's Annual Report.
The annual meeting of the Western Union Telegraph Company was held in New York on October
Sth and was exceptionally interesting because it
was the first meeting since Colonel Robert C. Clowry,
The board
late of Chicago, assumed the presidency.
of directors was re-elected, with the exception of
Stuyvesant Fish, \vho resigned, and whose place
was" filled by the election of John J. Mitchell of
Chicago. Howard Gould was elected to fill the
vacancy created by the death of Mr. Perkins. The
president's report is for the year ended June 30,

shows the capital stock to stand unchanged
1902.
at $97,370,000, of which $29,495.86 is in the treasury.
The bonded debt is $21,504,000, of which $13,000,000
is represented by 4V2 per cent, bonds and $8,504,000
by five per cent, bonds. During the year the bonded
debt was increased $1,844,000 and the interest charge
$54,040 per annum. The business of the year is
sliown in tabular form as follows
It

Year Ended Year Ended
June 30. 1901. June 30, 1902.

Revenues
Expenses

....

Increase.

....526,354.150.85
19,668.902.68

$28,073,095.10
20.780.766.21

51,718.944.25
1,111,863.53

56.685,248.17

87,292,328.89

5

607,080.72
36,420.35

S

570,660.37

and Western Railway Company, Rutland Railroad
Company, Pecos River Railroad Company, Tennessee
Central Railroad Company, Gulf, Beaumont and
Kansas City Railway Company, Mississippi River,
Hamburg and Western Railway Company, VirginiaCarolina Railway Company, and the Beaver Dam
Railroad
Company, Tallassee and Montgomery
Railway Company, Silver Lake Railway Company,
Kansas City, Mexico and Orient Railway Company,
Carolina Northern Railroad Company, These con-

Profits

Appropriated
dends

for

956,160.00

992.5S0.35

..5 5.729.08S.17

56,299,748-54

570,636.62

S

51,431.717-29

S 9.319,285.53
i,43i, 717-29

Surplus June 30. 1902
Statement of expenses for the year ended June
Operating and general expenses
Rentals of leased lines

Maintenance and reconstruction
Taxes
Equipment of offices and wires

23.75

4,868,031.25

4,868,007.50

861,080.67
Surplus
S
Surplus July i. 1901
above
as
to
surplus
Carried

510,751,002.82
30, 1902;

514.727,406.92
1.568.534.40
3,591,065.17
575.331-84
318,427.88

of lines

Total expenses as above

520.780,766.21

interesting

statistics

for

typical

rears

o»g

geCost

mpanylessage

nts.

Year.

Miles of Offices.

Wire.

Messages.

Gross
Profits.
0)

1866....
1867....
1S6S....
1875....
1883 ...
1885....
1S95....
1901
1902....

75,686
83.291
97.594
179,496
432,726
462,285
S02.651
972,766
1.029.984

2,250
2.565
3.219
6-563
12.917
14,184
21,360
23.233
23,567

Features of the New Govin Chicago.

Electrical

ernment Building

Bids were invited on October 7th by the United
States government for the electric switchboard, conduit and wiring and also for the heating system of

new federal building in Chicago on the block
bounded by Adams, Clark, Jackson and Dearborn
the

The

Streets.

building

form shape, with a

now

is

is

a very large one, in cruci-

central

dome, and the granite

The

about finished.

bids for gen-

motors, engines, elevators and ventilating
system are to be advertised separately in a short

erators,

5,879.282 52,624.919.73
6,404,595 2,641,710.87
17.153.710 3,229,157.83
41,181,177 7,660,349-58
42,096,583 5.700,924-13
53.307.315 6,141,389.21
65.657,049 6,685,248.17
69,3-4,883 7,292,328.89

<0

0)

104.7
54
38
32.1
30.7
30.9
31

The specifications for switchboard, conduit and
wiring contemplate the erection complete in place
and ready for operation of an electric-light and
power switchboard, also a complete system of conduit for carrying all conductors for lighting, power,
telephone and burglar-alarm service, including all
main and

and

distributing cut-out cabinets, cut-outs

The generating

plant to be installed will
have a capacity for 19,200 i6-candlepower lamps or
their equivalent in ampere capacity and 459 horseswitches.

power of motors, provided through 6,550 light outThe building is to be
lets and 174 switch outlets.
wired on the three-wire system, all lamos to be operated at no volts on three- wire feeders and motors
The leads to the
at 220 volts on two-wire feeders.
switchboard are to be of paper and lead-covered
cables run beneath the floor in vitrified-tile ducts.
The switchboard will have the double-bus system,
arranged so that each feeder can be connected to

63.4
35-2
26
24.9

the isolated-plant supply or to a service connection
with the citj^ lighting mains. The light and power
feeders are to be of paper and lead-covered cable

25.1
25-7

from the switchboard to the vertical runways and
to be run in vitrified-tile conduit below the basement floor. The principal vertical mains and feed-

There were added to the company's system during
the year 2,526 miles of poles, 57,218 miles of wire,
329 offices. Of the newly constructed wires, 28,767
miles were of copper.
The number of messages transmitted by the employes of the compan3', as shown above, was 69,374,883, being 3.717.834 more than for the previous
year.
These figures ilo not include the messages
sent by brokers, press associations and others over
the wires they lease from the company, nor the messages of railroad companies that are sent between
their local stations under the terms of our contracts.
The receipts from the transmission of regular
commercial messages were increased $1,348,531.34,
and from leased wires $451,749.64. Variations in
other minor sources of income made the increase
in the total revenues for the year $1,718,944.25.
The additional expenses for tlie year were $1,1 11,Of this amount $735,577-07 was incurred for
863-53operating and general expenses, $320,640.43 for maintenance and reconstruction, including cable repairs,
and $55,176.20 for taxes.
The profits for the year were $6,299,748.54, after
paying $992,580.35 for interest on bonds. The
amount of the dividend paid on the capital stock
was $4,868,031,25, leaving a balance of $1,431,717-69
to be carried to surplus account.
There was expended for construction during the
year $2,188,101.03.
In concluding his report Co}onel Clowry says:
"Since I took charge of your property, in April last,
the service of the company in the eastern and southern divisions has been reorganized. I have personally inspected a number of the principal offices,
and the lines in the East and South have been carefully examined.
All of the larger offices have been
visited by officers of the company, who have kept
me fully advised as to the conditions, and such
changes and improvements in the methods of handling the business have been made as the circumstances called for. By rearrangements of the opcrating force, and through the substitution of directworking circuits for repeating or relay offices, a
reduction of $388,746 a year in the operating expenses of the company has been effected and the
service greatly improved.
The system of inspection
will be continued and extended until it embraces
every office of importance, and a further improvement in the service, with an additional reduction
in the expense, may be expected."
Since April ist contracts have been negotiated
and closed with the following-named railroad companies: Southern Railway Company, Atlantic Coast
Line Railroad Company and Plant System. Pere
Marquette Railroad Company, New York, Ontario

ers are to be carried in four

runways, located one

on each of the four sides of the central dome of
These runway conductors are to have
slow-burning, weatherproof insulation, and are to
be run on porcelain insulators. On each floor there
will be main cut-out cabinets at each vertical runthe building.

way
of

for controlling all circuits in adjacent portions
building. At central points in each wing

the

there will be distributing cabinets containing switches
and cut-outs for all main and tap circuits. The sub-

mains and -distributing cabinets,
be of rubber-covered and braided wire, run in

feeders, connecting
will
steel

pipe or steel

interior

conduit.

The switchboard will consist of 13 feeder panels,
one totalizing panel and three generator panels.
panels are to be 62 inches high and two inches
with bases of the saine width and
thickness and 28 inches in height. Blue Vermont or

The
in

thickness,

white Italian marble will be used. There will be
II lighting panels, each lighting feeder being equipped
with one triple-pole, double-throw knife switch
(with fuse holder and fuses mounted on back of
board), and two round-pattern shunt ammeters, except

feeder

for

patrol

lighting.

brackets in a majority of cases being arranged in
special outlets, so as to provide floor outlets for
the desk lighting above on the first floor. This
same scheme has been carried out wherever possible

throughout the building. The lighting oir the first
floor is to be by heavy and elaborate 16-lamp chandeliers and the floors above by smaller chandeliers.
The dome will be lighted by circles of lainps at the
third, fifth, seventh and eighth floors, and at the
of the tenth floor, where the dome partially
converges, will be a row of about 200 lamps concealed behind ornamental work, so they will throw
Above
light on the curved portions of the dome.
the opening of the dome, a large painting will be
suspended from- the eleventh floor of the tower
level

time.

divi-

Following are

over i6,8oo miles of railroad.

tracts cover

exterior

Netrevenue
Interest on bonds
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Each of the two

power-feeder panels will be equipped with one doublepole, double-throw knife switch, two fuses on rear
one single-pole circuit-breaker and one
of board
round-pattern ammeter. The totalizing panel will
.

;

have two totalizing shunt, illuminated-dial, 7,000ampere ammeters, two illuininated-dial, iso-volt

two three-circuit voltmeter switches
and one portable, direct-reading, 250-volt voltmeter
with a six-circuit switch. Each generator panel will
have one double-pole, single-throw, 3,000-ampere
switch, one 3,600-ampere, illuminated-dial ammeter,
one 150-volt, round-pattern voltmeter and one dy-

on a spherical surface (with convex side downward). This painting will be lighted by a circle of
incandescents placed on the crown of the dome or
by arc lamps, so that the lamps themselves will not
be visible.

In the court rooms, corridors and sub-treasury
department special arrangements for lighting will be
made, the method in the court rooms including a
row of lights around the walls hidden by a cornice
or molding, but arranged to throw the light upward, where it will be reflected downward. Throughout the entire building all the lights will be arranged
so that in

no case

will the direct light

be visible,

and refracting globes and shades

reflecting, diffusing

being used to obtain this end.
Of the two power feeders, one will take care of
all motors in the basement, except engine and boiler
rooms, and the other will feed all motors on and
above the eighth floor. The schedule of motors for
the ventilating system shows a total horsepower of
including 27 motors ranging from three to 20
horsepower. Other motors which bring the total
capacity up to 459 horsepower will be used in con-

353,

nection with the elevator system, house pumps, bilge
pump, ice-water and refrigerating system and deepwell plant.

The specifications for the heating plant call for
six 300-horsepower water-tube boilers of the vertical-,
header type, each to have at least 3,000 square feet
two 42-inch drums and the necessary connections and fittings. Down-draft, extension furnaces are to be installed, with grates suitable
Other
for burning Illinois slack bituminous coal.
boiler-room equipment will include a 1,500-horseof heating surface,

power feed-water

heater,

two feed pumps, an m-

duced-draft apparatus, a fuel economizer and the
necessary smoke connections and damper regulator.
Coal and ash railways are to be placed, with ears, and
an ash hoist will be operated by an electric motor.
The building will be warmed throughout by exhaust
steam from the power plant, supplemented, when
necessary, by live steam.

pipe

vacuum system

will

be

The

direct-radiation, two-

be used and the ventilation
by mechanical means. The

will

accomplished

of superficial radiating surface is
and 16,600 square feet will
connection with the ventilating system.

minimum amount

to be 39,000 square feet

be used in
Alternate bids will be received for automatic stoking
for
devices instead of the furnaces specified and
hot-water heating instead of the exhaust-steam system.

The generating equipment of

the plant

will

call

three 900-indicated-horsepower, cross-compound,
non-condensing engines, each direct-connected to
two 300-kilowatt, 125-volt or one 600-kilowatt, 250for

contemplated
direct-current generator. The
passenger
for the elevators calls for eight
one
elevators in the rotunda, one freight elevator,
for
elevator, one for the dome and one

volt,

layout

employes'
specifications for
the sub-treasury department. The
the hythese elevators will call for machines of
electric
draulic type, with alternate provision for
Pierce, Richardson & Neiler of Chicago
elevators.
engiare the consulting electrical and mechanical

voltmeters, with

namo-field rheostat.
All lighting on basement, first and second floors,
which floors will be exclusively used for the handling of the mails, will be controlled separately by

four feeders, distributing from the first floor. Another set of four feeders will feed all above the
Sepsecond floor, except in corridors and dome.
arate feeders will carry the corridor lights, the
patrol
in
all

lights,

the lights in the

the engine and boiler

dome and

rooms.

all

lights

In the basement

lighting will be by individual ceiling lamps, the

Receiver for Hudson River Road.
of the Colonial Trust Company of New
G. Blakeslee of Kinderhook,
N. Y., was appointed receiver for the Albany and

On motion

York

city,

George

Hudson Railway and Power Company

of

Hudson,

This company is said to operate the longest
The trust comthird-rail road in the United States.
pany, which guaranteed the railway company's bonds,
asserts that the railway company is bonded for more
than it is worth. Officials of the railway cornpany
N. Y.

say that the appointment of a receiver is the first
step in a plan for its complete reorganization and
Officers
that the road will continue in operation.
of the company are: President, A. C. Salisbury;
vice-president,

Blakeslee.

M. E. Stark; general manager,

G. G.
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International Association of Municipal
Electricians.
Tlie seventli annual convention of the International
Association of Municipal Electricians was called to
order in the convention hall, Murphy's Hotel, Richmond, Va., on October 7, at 10 a. in., by Marx
Gunst, chairman of the committee of electricity of
He introduced the Rev. Carey E.
the City Council.
Morgan, who offered a prayer, and was followed by
Montague
on behalf of the state and
Governor A. J.
Mayor Richard M. Taylor tendering the freedom of
the commonwealth to the members and guests in

attendance. They called the delegates' attention to
the fact that the first electric street car was run
through the streets of the "City of the Seven Hills,"
Richmond. Capt. William Brophy responded for the
association in his characteristic way, saying in part
that the association met yearly to discuss electrical
matters and methods as well as to accept the hospi^

so freely extended.
president, A. S. Hatch, then took the chair,
and Governor A. J. Montague, Mayor R. M. Taylor
tality

The

and Marx Gunst were unanimously elected honorary
members. The president's opening address, was in
the shaoe of a paper on "Electrical Government."
It was decided to dispense with roll call, the sense
of the meeting being that it served no good purpose,
and it was the desire of the president to give all
the time possible to the discussion of the papers to
be presented. W. Y. Ellett. as usual, was in evidence
as sergeant-at-arms.
The report of the executive committee was presented, in which it submitted amendments to the
constitution which provide that the president, secretary and chairman of the executive committee shall
constitute a committee of arrangements, requiring
them to meet in the city chosen for the next aniuKiI
convention and make the necessary arrangements,
William Brophy of
select and assign papers, etc.
Boston. Mass. W. Y. Ellett of Elmira. N. Y. F. C.
Mason of Brooklyn, N. Y. Jerry Murphy, Cleveland.
;

;

;

O.,

and

Adam

Bosch, Newark. N.

J.,

were appointed

a nominating committee to nominate officers for the
ensuing year. Telegrams of regret from J. F. Zeluff
of Paterson, N. J. J. W. Aydon, Wilmington, Del.
:

Alexander Henderson. New York, and Morris Mead
of Pittsburg, Pa., were read. A general discussion
of the paper, "Electrical Government," was then indulged in until adjournment at 12:30.
The afternoon session was called to order at 2
The discussion of the forenoon was cono'clock.
tinued for some time, and then Jerry Murphy of
Cleveland, O., presented the secretary with a gold
badge from the association, as a token of the members' regard and in appreciation of his faithful work
for the success of the convention.
Walter M. Petty then presented his paper on
"Municipal Inspection and Control," and a verv
lively discussion was participated in by Capt. Brophy,
W. Y. Ellett, F. C. Mason and Cleon L. Williams of

Meridian, Miss. Mr. Williams is a new member, attending for the first time. He rehted his experience
in trying to enforce municipal inspection, mentioning
some of the methods adopted to deceive the inspector
and what means he adopted to overcome them. His
remarks received hearty applause.
Captain William Brophy was elected a delegate to
the meeting of the National Board of Underwriters
and instructed to use his best endeavors to secure
the board's co-operation in adopting rules for outside
construction. This closed the session for the day.
On the second day the convention was called to
order by the president at 9:30. The paper of William Brophy on "Relation of Electrical Departments
to Other Branches of the Municipality," was presented and created a very lively discussion, as did
also the paper by Jerry Murphy of Cleveland, Ohio,
on "Telephone Service in Connection with Fire and
Police-telegraph Systems."
During the afternoon session the applications of
C. G. Lundquist of Jamestown, N. Y., and Foote.
Pierson & Co. of New York city were presented by
the secretary and they were duly elected members.
C. F. Hopewell of Cambridge, Mass., with his paper, "Joint Use of Conduits," created the most animated discussion of any paper presented until R. A.
Smith of Norfolk, Va., secured the attention of the
members with the question, "What Means or Method
is Being Used by Street-railway Companies to Stop
also, What is a Safe Amount of CurElectrolysis
rent that Can be Carried by Cast-iron Water Pipes
Without Danger of Electrolytic Action at Joints?"
Mr. Hughes of the Standard Underground Cable
Company maintained that holding the electrical engineers of the electric-railway companies directly re-
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Wire Company and

the Magneto Signal Comiiany of
Many novelties were exhibited, sugideas in the chosen field of those present.
The secretary's report, presented at the afternoon
session, showed a membership of 135, not counting
those elected at this session, which is a gain of 17
over last year. The treasurer's report showed the
total receipts to be $703.60 and expenses $512.97,
leaving a balance on hand of $190.63.
The election of officers was the next order, and
the following-named gentlemen were elected:
Pres-

New

York.

gesting

new

William H. Thompson, Richmond, Va.

ident,

first

;

vice-president, Jerry Murphy, Cleveland, Ohio
second vice-president, A. C. Farrand, Atlantic City,
N. J.; third vice-president, W. A. Barnes, Bridgeport,
Conn.
fourth vice-president, C. F. Williams, Meridian, Miss.
secretary, Frank P. Foster, Corning,
N. Y. treasurer, Adam Bosch, Newark, N. J. executive committee, Walter M. Petty of Rutherford,
N. J., Elmer G. Loomis of Allegheny, Pa., William
Brophy of Boston, Mass., A. S. Hatch of Detroit.
Mich., J. B. Yeakle of Baltimore, Md.. F. C. Mason
of Brooklyn, N. Y., W. Y. Ellett of Elmira, N. Y.,
G. F. Macdonakl of Ottawa. Canada, and William
Crane of Erie, Pa. finance committee, C. F. Hopewell of Cambridge, Mass., Charles Greenwald of
New Brunswick, N. J., Ion Simons of Charleston,
S. C. and C. R. 'Newman of Passaic, N. J.
Invitations were received from the cities of Niagara Falls and Buffalo, N. Y.. Detroit, Mich., Ottawa, Canada, and Atlantic City, N. J., for the next
convention. Atlantic City's claim was presented in
an irresistible way by a committee from that city
and was selected for the convention of 1903.
Thursday evening a banquet was served by the
citizens of the city.
All work was completed and
the visitors gave themselves up to a good time, the
chairman, Marx Gunst, stating that toasts were
formal and uninteresting, so would be done away
with, after-dinner talks being the order. This closed
one of the most successful conventions held in the
history of the association.
;

;

sponsible for

all

;

;

The following-named were

devised and patented by Frank O. Sterrett. This
invention pertains to pumps of the class employed
for handling heavy oils and its object is to provide
a pump having valves of a construction that will
permit heavy oils, even when cold and stiff, to pass
through them readily. Another object of the invention is to provide a peculiar form of arrangement
of stuffing box for preventing the oil being carried
up by the stem which carries the plunger and spilled
or smeared on the outside of the pump and sur-

rounding objects.
In the accompanying illustration the peculiar formation of the valve and plunger is noticeable. In
the bottom of the tube is a ball valve, consisting of
a seat screwed into the end of the tube and having
an opening wherein is seated a ball. Vertical arms
permit the ball to rise and fall without leaving the
vicinity of the seat.
The lower end of the valve
stem consists of a plunger which has a cvlindrical
portion to fit snugly within the tube; an annular
groove in the periphery of this portion fills with oil
and serves to make a tight-working joint. The vertical portion acts merely as a guide in keeping the
valve in position. The stem carries at its end a
tapered block, which rests within a seat of the same

present

W. HarviDgtou,

;

;

:

William Crane. James N. Bovd. Addisou Maupiu.
G. Brandt and J. M. Dumer, Erie, Pa.
C. G.
Lundquist and wife, Jamestown, N. Y.
R. E. Moran.
Memphis, Tenn.
T. E. Hughes and Paul W. Bossart,
Philadelphia, Pa.
William Bradt and wife, Troy, N. Y'.
G. F. Brectenslein and wife. Utica, N. Y.
G. R. Downs,
Altoona, Pa.
G. P. Macdonald. Ottawa, Can.
Captain
William'vBropby and P. H. Bibber. Boston, Mass.
H. E.
Pa.

:

Henry

;

;

;

;

;

;

;

:

;

Watersti^et, Amsterdam, N. Y.
E. A. Callahan, Albany,
Walter M. Petty and wife and daughter. RatherN. Y.
ford, N. J.
Charles Keppler. L. S. Jones, jNIars Gunst.
W. H. Thompson and wife. H. C. Warren, R. M. Taylor.
C. T. Sydnor and J. W. Kates, Richmond, Va.
Charles
Greenwald. New Brunswick, N. J. P. P. Foster, Corning,
N. I''.
Charles W^orden, Jackson, Mich. C. L. Williams,
aieridian. Miss.
W. D. Claiborne, Savannah, Ga. A. S.
i3atch, Detroit, Mich.
Jerry Murphy and wife, Cleveland. Ohio
William A. Barnes, Bridgeport, Conn. L. H.
Sullivan, Decatur, 111. M. J. Donohue and J. M. Walkins,
Niagara Palls, N. Y.
John Leininger, Canton, Ohio
James V. Burns, Schenectady, N. Y. J. B. Yeakle. Baltimore, Md. Ion Simons, Charleston, S. C. H. C. Bundy,
Watertown, N. Y.
Charles P. Hopewell, Cambridge,
Mass. W. L. Kent. Lynchburg. Va.
R. A. Smith, Norfolk, Va.
E. H. Forley, Petersburg, Va.
A. C. Farrand
and T. II. Thompson and wife, Atlantic City, N. J.
P. E. Pierson and wife, Morristown, N. J.
C. R. Newman
and wife. Passaic. N. J.
;

:

;

;

;

:

;

;

:

:

:

:

;

;

:

:

:

;

:

;

:

:

:

;

New Wire
The

Electric-lamp Guard.

electric-lamp

guard shown

in

the

accompa-

nying illustration is known as the "Neverbreak"
guard, and is manufactured by the Hamlin & Russel
Manufacturing Company of Worcester, Mass. It has
an adjustable clamp socket and holds all sizes of

STERRETT OIL PUMP.
taper, being also tapered on the bottom, so as to form
less resistance to the oil as the valve descends.

Another distinguishing feature of this pump is
the formation of the top of the tube, this being
flared to form a head, to which a cap is engaged
by means of threads, and forms a guide for the
stem.
Depending within this cover and surrounding
the stem is a chamber consisting of an annular
wall to which is fitted a cap.
Within this chamber
is a metal washer and other packing material.
The
simplicity of the construction of this pump makes
a detailed description of its operation superfluous,
and the fact that it is substantially made of brass
throughout should make it a satisfactory article, and
one that is much needed in the field for which it
is intended.
It is known as the Sterrett oil pump
and is manufactured by the Sterrett Pump Company of St. Paul, Minn.

damage done would compel them

The

to protect the water and gas mains.
The discussion, which lasted until 6:,30, brought out
various theories and methods, giving a wide field
to select from by those who have this vexing situa-

A

went

Com-

missioners, after which Mr. Hopewell delivered his
illustrated lecture on "Fire and Police-telegraph Systems."
The forenoon session of the last day (Thursday)
was given up- entirely to the associate members, who
made exhibits and explained the different articles
of their manufacture, those taking part being J. Jones
& Son of New York, Standard Underground Cable
Company of Pittsburg, Montauk Fire Detecting

of any degree are handled and transferred from
barrel to tank and for general use, is the oil pumjj
oils

P. C. Mason, W. .1. Watsou, C. D.
Burdett. Pred Pearce, W. C. Banks, M. E. Malcom, W. H.
Niles, P. H. Alexander, G. H. Osterhard, George F.
Porter, P. J. H. Kreake and wife, J. P. Haggerty, F. L.
Ebberts and wife, .J. Jones. Jr., George T. Manson, E. B.
Baker, E. D. Brisey, A. P. Eckert. J. B. Taltavall and
wife. G. W. Elliott and wife, P. S. Palmer and W. H.
Kernan of New York city W. Y. Ellett, Elmira, N. Y.
A. J. Bell and wife. New Rochelle, N. Y. : Adam Boscli,
Newark, N. J.
Thomas Hannan and wife, Pittsburg,
P.

means

After adiournment all
lion to contend with.
to the City Hall as guests of the Board of Fire

Pump.

new inventions

just brought to the altention of the mechanical world, and one that should
be especially interesting to engineers in all places where
the.

;

;

;

to devise

Sterrett Oil

Among

NEW WIRE ELECTRIC-LAMP
lamps

securely.

It

made of
The object

is

,GU.\RD.

steel

wire,

with a

silver-luster finish.
of the corrugation
is
to prevent any chance of breaking.
There are
no screws in the device and the whole is put up
ill a neat and attractive form.
The guard has been

the underwriters in New York, and
the manufacturer is receiving many calls for Ihem

recommended by
through

this

recommendation.

Electric Persuader

rural free-delivery mail-carrier

in

Georgia.

who

has a route
in Georgia has proven himself to be somewhat of a
genius. James A. Giles drives an old and trusty
horse, but found it necessary to persuade this horse
repeatedly with the lash. Recently the carrier was
furnished with a new mail wagon, one of the enclosed type. The horse in a short time learned
that his master was loth to creep outside during
a rainstorm to ply the whip and on such occasions
he would take a very leisurely gait.
to keep
the horse's pace up while he remained inside the

How

wagon was

problem. His thoughts at once
lurued to electricity, the agent which seems to pro\-idc for every modern need,
Mr, Giles made use
Giles'

October

1

8,
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of a telephone magneto, installed within the

and put into

wagon

connection with two copper
plates fixed under the harness so as to rest upon
Now a turn of the crank answers
the horse's back.
many strokes of the whip and Giles remains inside
electrical

wagon.

his

Joint

Bv

Use

of Conduits.'

Ch.\rles F. Hopewell.

The

joint occupancy of a single-conduit system by
classes of electric wires can be considered under
two distinctive heads. There are the engineering
and the ecolioniic sides of the question, but inasmuch
as the economic side of the question is dependent
noon the engineering practicnbilitv of such a system,
all

discuss that part of the question first.
features that I desire to consider
These are. respectively, the method of
are three.
construction, method of operation and the determination of the requisite amount of separation neccs-.(ry for perfect safety betwen the high and the lowAs a preliminary to these considera:ension wires.
tions I wish to consider the question of dangers that
I

will

The engineering

are liable to be encountered.
The dangers incident to conduit operations are
While to
namely, explosions and burnouts.
many they appear as the same, yet nevertheless they
An explosion in a
are "distinct from each other.
manhole, where it almost invariably occurs, is due

two,

to the ignition of gas which has accumulated there,
The gas can be
cither sewer or illuminating gas.
ignited by an electrolytic spark from a cable sheath
or from the wheels of a passing car or other causes.

The result is generally the blowing off of the manhole cover, but it seldom results in damage to the
cables.
These are liable to occur in telephone conThis
duits as readily as in electric-light conduits.
Plight be called an exterior cause as it results from
Burnouts
causes exterior to the cables themselves.
can be classed as interior causes as they are caused
by the breakdown of insu'ation in the cables. Such
breakdowns result in the melting or breaking down
distinction should here be made
"f the cables.
cables
and railway-feeder
I'ctween
electric-light
cables.
In the former case a breakdown results In
a ground and not necessarily in a short-circuit, consequently it does not infer a burnout except in the

A

case of an Edison system with its neutral-.grounded
mains.
Of course if there is another ground on a
circuit at the time the breakdown occurs, you will
then get a burnout, but this should be very rare.
In the railway system this is different, as one side
of the circuit always remains grounded, so that a
breakdown almost always leads to a burnout. The
severity of this burnout depends entirely noon the
method of operation of the system. These burnouts
result in heating the air in the manholes and blowing off the cover. The results are much more serious
in many cases, due to faulty method of construction
and faulty operation.
The Edison tube system I
shall not consider, as it is already an obsolete system
disappearing.
and is fast
This leads me to the question of what I mean by
faulty method of construction and operation.
Faulty
method of construction I consider to comprise all
kinds of conduit built of conducting material, such
as iron pipe, or ducts with an iron covering where
joints ever\' eight feet place the cable in contact with
iron rings metallicly connected to such iron cover.
In this class of construction you wnll readily see that
a breakdown of insulation immediately charges the
The curentire conduit from manhole to manhole.
rent then flows through the breakdown to conduit
and from conduit to the lead sheath of the other
cables, thereby destroying them.
In tile conduits
there is no such liability, for it cannot exist.
I desire to call your attention to this very important fact, that 1 have never been able to learn of a
breakdown in a cable in one vitrified duct passing
directly to a cable in another vitrified duct, unless
-uch passage of current took place in a manhole.
There has never been a burnout in Cambridge, although the Boston Elevated Railway Company has
21 miles of tile duct in that city and has had cable
in it since 1897.
Moreover, there has never been a
burnout in Roxbury, a part of Boston where such a
construction is used, where a defect in a cable in one
duct has led to the using of a cable in another duct.
There have been manv instances of burnouts in Boston where the current has passed from one came to
another, but they have always been in cement conduit having an iron shell. AH the Boston Elevated
Railway burnouts have occurred in conduits of such
construction.
Cables, instead of being systematically separated in
manholes, have been laid up together, whereas they
should all be insulated from each other, but of course
bonded to a ground return wire capable of taking
the current of any one cable to such ground return,
rather than allowing it to pass to any other cable
sheath.
This bonding is necessary to prevent electrolysis.

Faulty method of operation, which has been the
cause of a large number of burnouts, consists in not
properly watching the cables and forestalling
a

breakdown in insulation in the same where the in'ation shows deterioration.
Another very prolific
Paper

b fore the Intft'naiional Associ'tion of Manicipal Electricians at R'chmood. Va., on October 8, jt/oi. Mr. Jiopewell is (roo Cambridge, Mass.
r.

rft^d

source of such trouble

is

the

the

circuit-breakers

at

the method of throwing
central station back in

again when they have once opened. I have known
of an instance in Boston where a circuit-breaker
was held in until it burnt out in the hand of the
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It is good logic to say that if high and low-tension
wires can be placed within six inches or a foot of
each other without danger, then it must follow that
there is no advantage in placing them any farther

apart.
The theoretical basis of "the further apart
the safer it is" means little after a point of safety
has once been found and beyond which no accident
IS liable to occur.
This is especially true where such
a limit has been found from practical operation.
In concluding my discussion of the engineering
features of conduit construction, I will state what I
believe to be the best practice regarding such instal-

attendant.
In the serious burnout in Boston on the street
railroads in times past, at Summer Street anu Atlantic Avenue, we found that both conditions were
present, namely, faulty construction as well as faulty
method of operation. The Boston Elevated Railway
Company has since given up the attempt to burn
out a cross on its feeder, and now leaves its circuitbreaker out after three attempts to close it.
Formerly it lined up its operators at the switchboard
and threw the circuit-breakers in and thus sent its
entire central-station enera^ through the cable breakdown in order to burn it clear. I will now consider,
from the standpoint of practice rather than theorj',
what the requisite separation should be between the
high and low-tension wires to ensure perfect safety.
In joint-conduit construction there are two classes
of construction, differing only as to whether all the
cables enter the same manholes or whether separate
manholes are used respectively for the high and
low-tension wires.
If each corporation operating
cables possesses individual manholes, then such a
system will fall under the latter category.
In proof of my contention of the practicability of
such a system for joint occupancy by high and lowtension wires, I desire to bring forth the actual condition of construction and operation as found in
practice in many of our cities.
If it can be demonstrated that such joint occupancy is safe and practical in these cases it will necessarily follow that
such construction will be safe and perfectly satisfactory wherever adopted.
I will cite the following cities as possessing conduits jointly occupied by both classes of cables
New York city. C. I. Walker, chief engineer of
the Empire Subway Company, has publicly stated in
a hearing at the Massachusetts Legislature that there
are over 20 miles of conduits in New York city
where the high-tension ducts are directly over the
low-tension ducts, with only a six-inch concrete separation between these ducts.
There was also a mile
where the two classes of ducts were laid side by
side with a separation of 14 inches.
These ducts
were, moreover, of iron.
Cambridge, Mass. The West End Street Railway Company constructed in 1897 a mile of conduit
for its own wires and wherein the city was given
two ducts. The city ducts enter separate manholes
built by that company especially for the use of the
citj-.
These city manholes are now connected with
manholes of the telephone conduit on the same street
for the purpose of carrying the city wires from one
Walter R. Eaton, the
conduit system to another.
chief electrical engineer of the Cambridge Electric
Light Company, has publicly stated that a combined
conduit system using separate manholes was prac-

laid on top of the
high-tension ducts and separated therefrom by six inches of concrete cement.
(This would not be necessary if- proper method of
operation were insisted upon.)
The distributing
ducts to be laid on top of the low-tension ducts.
The entire duct system should be embedded in three
inches of concrete cement, with a one-inch plank on
top.
For wide streets a double system of distributinsr ducts may be necessary, and these should be located one on each side of the street. The subsidiary
ducts to enter handholes placed as far apart as possible, yet close enough to prevent any lengthy street
excavation for service connection, but not nearer
than every other lot line.
The manholes to be installed at street corners as
far as possible.
One set to be for all high-tension
wires and the other set for low-tension wires. The
high-tension manholes to be of sufficient size to contain^ transformers and other devices, as only lowtension wires are to enter the distributing system.
Cable in all manholes and handholes to be systematically installed on insulating hangers or shelves.
system of regular inspection of manholes and
handholes should be enforced.
A svstem as outlined above would do away with
the obiertion raised by Referee Hancock in the case
of the Bell Telephone Company versus the citv of
Rochester, and which was decid»d in favor of the
comnany last April. The court held in that decision
that it was danserous to place high'and low-tension
wires in the same conduit svstem with S'me manholes under the conditions as they exist in Rochester.
The court stated, however, that "No bard and fast
rule can be laid down on this particular branch of
the controversy.
Circumstances and conditions alter
cases."
This analiflcatinn should always be mentioned by the city electricians when they have the
ca<:e of Rochester presented to them, as it always
will be when the cry of danger is raised by the tele-

tical.

phone comnany.

—

—

Philadelphia.— David R. Walker, for 25 years head
of the Electrical Bureau of Philadelphia, has stated
that the electric-light and telephone wires have been
in successful operation in adjacent ducts in PnilaThe ducts used were of
delphia for over 10 years.
wood or tile and the cables entered the same manholes.

Y.—In Rochester, N. Y., the RochTelephone Company has had over 250,000 feet

Rochester, N.
ester

of telephone cable in electric-light ducts since May,
It has ex1900, and is installing 80,000 feet more.
perienced no difficulty in operation, although its
cables enter the same manholes with the electriclight wires.

'Chicago, 111.— In Chicago over 100,000 feet of high
and low-potential cables have been in successful operation for the last 10 years, some of the cables carThese cables occupy
rying current at 8,cco volts.
the same manholes with the low-tension wires, but
arc grouped on separate sides of the manholes. On
Archer Avenue in Chicago the railway company and
the city have built a combined conduit system at
a very large saving in cost over a separate system.

—

Baltimore, Md. There are in use to-day over
5.000 feet of conduit used in joint operation by the
high and low-potential wires and occupying the same
manholes. The conduit is owned by the city.
The subject of the practicability of the operation
of high and low-potential wires in the same conduit
has been investigated by two expert and competent

commissions.

One

appointed by President Harrison

in 1891 for Washington, D. C, recommended a general conduit system, with separate manholes for the
high and low-potential wires and the ownership to

be by the

city.

Another commission appointed

in 1896 to consider

the subiect of conduits for Baltimore recommended
Baltimore has
a general municipal-conduit system.
already expended over $600,000, out of an appropriation of $1,000,000, for such construction. They have
single
with
a combined-conduit system
manholes of large size.
In many other cities of this country conditions will
installed

be found where high and low-tension conduits are
laid side by side or cross each other, so that to all
intent and purposes they might have been installed
as one conduit system as far as any question of
safety was concerned. In Boston many cases of this
kind occur, notwithstanding the fact that each conduit

wag

laid

separately.

lation.

The conduits to be installed for all classes of
service as a single conduit system with a double set
of manholes.
The system to have a subsidiary distributing system to contain only low-tension wires.

The conduits should be built of non-conducting
and permanent material, preferably of tile. Single
ducts to be used for high-tension wires, as it gives
a double wall between ducts.
Low-tension ducts to
be of a multiple type. The low-tension ducts to be

A

In conclusion upon this noint I would say that it
perfectly proper to consider, should you so care
to, that the proposed svstem outlined is a double
svstem of seoarate conduits, one for the hiffh and
one for the low-tension wires, and with the resoective
ducts embedded in a three-inch concrete cement and
entering separate manholes.
Any unbiased person
would have to admit this, and I believe that the corporations could not convince any court to the conis

trary.
It is a fundamental rule of economics that the
paralleling of railroads is an economic wrong, and
it is just as true in regard to conduit duolication.
It is further true that all revenue received l^y any
semi-quasi public-utility corporation is derived from
Consequently any increased cost
the general public.
of construction will call for increased revenue, which
has ultimately to be paid by the public. No one will
deny that several conduit systems will cost considerably more than an equivalent capacity in one conduit

system.
Joint use of conduits is equivalent to saying that
there shall be only one conduit system and that laid
out at one time. The advantages are these
Decreased cost of construction, and therefore more
general adoption of conduit.
Owing to less cost of construction subsidiary underground distribution can be made, instead of the
present overhead-distributing system.
Decreased cost of operation.
Economy of the subsurface requirements of our
public streets, which are fast being monopolized.
Prevention of the repeated digging up of our
streets.

In concluding my paper I would say that regarding the ownership of such conduits, I believe in
the conclusion reached by the two electrical commissions appointed by Washington, D. C, and Baltimore, that the ownership should be by the public.
commission appointed by the Massachusetts Legislature in 1897 to report on the street-railway problem
"The ultimate
came to this important conclusion
full control of the street and exclusive ownership,
whatever may be the part of its surface, by the municipality, is, it may be said, now accented in European countries as a fundamental principle of nolicy."
see, therefore, that conduits as a public utility
of a permanent nature of construction, requiring no
maintenance, are
for their
operating department
therefore especially adapted for municipal ownership.

A
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DEVELOPMENT OF THE TELEPHONE
Ohio Telephone Notes.

Dr.

Marshallville Telephone Company, Marshallville, has been incorporated with a capital stock of
Those interested are William Beidler, D. W.
$1,000.
Kaufman, C. W. Biddle, H. H. Bachman and one
others.
or two
The New Ottawa County Telephone Company of
Elmore has been incorporated with a capital stock
of $150,000 by E. D. Harkness, J. G. Steinkamp,

Cakes,

The

W.

George

Luckey,

Homer

Metzger

Taylor

and

The company will
Elmore, Oak Harbor, Port

build lines connecting
Clinton, Genoa, Put-inBay, Woodville and Curtice.
The Greenspring Telephone and Electric Company, Greenspring, has filed notice with the secretary of state of an increase of capital stock from
Fuller.

$15,000 to $20,000.

George Metzger of Toledo has returned from Los
Angeles, Cal., where he made a thorough inspection
of some properties in which Toledo people are interested.

The Central Union Telephone Company and the
Youngstown Telephone Company have both made a
bid to the Beaver Telephone Company, North Lima,
to give it a Youngstown service but as yet nothing
has been decided. It is not likely that it will make
connection with anything else than an Independent

company.

The Central Union Telephone Company has begun
free telephone service at Portsmouth.
to be made until after 800 telephones
are installed, when the regular rate will be applied.
announced that the Zanesville Telephone
It is
to

install

No

charge

is

and Telegraph Company will spend about $50,000
be
in enlarging the system and that the work will

commenced at once. Solicitors will begin a canvass
which
for new contracts and the renewal of those
were canceled because they could not be supplied
with

service.

,

,

,

.

,

sold his local telephone line in
D., to the Dakota Central Telephone
of Aberdeen, S. D.
The line will be con-

N.

siderably improved.

The Iowa Telephone Company has withdrawn
central office at

its

Emerson, Iowa, because of lack of

patronage, and has disposed of

its

subscribers to the

Tabor Company.

The Richland Telephone Company
Iowa,

has

been

incorporated

with

of Richland,
$10,000 capital

stock.

Messrs. Gigax and McGarvy of Schleswig, Iowa,
seek a franchise for a local exchange at Charter Oak,
Iowa. They own the local exchange at Schleswig.
McDowell & Driftmeir of Clarinda, Iowa, have
built during this season between 325 and 350 miles
of rural telephone lines and have sold about 640 instruments. They have been advised by their wholesale house that their record exceeds that of any
other firm in the country in the matter of rural-telephone-line construction.
R.

Indiana Telephone Items.
The Providence Telephone Company of Providence, Johnson County, has been incorporated. The
capital stock is $5,000.
The company will establish
a local exchange and do a village business, with longdistance connection. The directors are E. A. Deer,
G. L. Jefferry, W. M. Province and Thomas S.
Blackwell.
The Greenwood Telephone Company has filed additional articles of incorporation providing for the extension of its service and increasing its capital stock
from $6,000 to $10,000.
The large force of men on the construction work
of the Delaware and Madison Counties Telephone
Company are on a strike. The men claim the wages
are too low and that some of their tasks should be
F.
performed by horsepower.

The Archbold Telephone Company, Archbold, has

stock from $10,000 to $20,000
Senator J. F. Tanning has well-mgh completed
the
the consolidation of the telephone plants
increased

its

capital

m

towns surrounding Norwalk,

home town, and

his

of the prophis first report of the earning capacity
showing.
erties now in hand makes a very creditable

included in the list are Norwalk, Milan,
Chicago
Berlin Heights, New London, Greenwich,
and
Junction, Attica, Monroeville, Shelby, Crestline
Shelby,
Sulphur Springs. In the report, however,
Crestline and Tiro are not included, for the reason
interest
that the syndicate does not hold such an
The earnings
as to warrant the claim of ownership.
exfor the last three months are $7,25578 and the
penses were $3,863.63, leaving net earnings of $3,The syndicate has a plant under construc392.15.
the pattion at Wakeman, and exoects to increase
at
ronage of the Norwalk plant by 250 subscribers
thought that the earning capacity of
is

The towns

O.

changed.

M.

C.

Telephone News from the Northwest.
The Mesaba Telephone Company has enlarged
capacity of
nections.

its

Hibbing (Minn.)

office

the
to 300 con-

at Valley

Springs, S. D., with $10,000 cap-

ital.

Holding, Minn., has granted a franchise for a
toll connection to John Strohman, who will build
to Elm Dale and connect with the Morrison County
Telephone Company's lines. Mr. Holding will build a

Avon. The Morrison County Telephone Comconnect with the Twin City Telephone
Company to Minneapolis and St. Paul, at Princeton.
The Eldora Mutual Telephone Company has be-

line to

pany

will

gun operations at Eldora, Iowa, with 125 subscribers.
This makes the third exchange in the town, the
Cedar Valley and the Iowa Telephone Companies
also

having exchanges.

A. Dixon has sold his telephone system at Coon
Rapids, Iowa, to a local company.
W. S. Boze, manager of the Hawkeye Telephone
Company at Stuart, Iowa, has retired, to engage
in the land business at Moberly, Mo.
The Montgomery County Telephone Company has
begun operating its new exchange at Red Oak, Iowa.
It starts with 300 subscribers, which is about the
same number that the Iowa Telephone Company has.
Dr. Claggett of Menno, S. D., will build a tele-

phone

A
is

line

local

to

projected.

A

telephone company has been formed in Dela-

ware township, near Canton,
a rural

line.

S.

D.,

and

will

install

J. A. Moss, T. B. Sutton and others have incorporated the Wilkes Telephone and Electric Company
of Washington, Ga., to establish a telephone system.
The authorized capital is $5,000.

The Interstate Independent Telephone Company
of South Omaha, Neb., has been incorporated with
a capital stoock of $100,000, and has applied to the
City Council for a franchise to build a local telephone system.
It is stated that burglar alarms are being
connected with all slot telephones in Chicago, so that
in the future it will be a difficult matter for
thieves

to despoil them of their nickels.
for robbing slot telephones are

fessed to having robbed
the last eight weeks.

Two men

arrested

said to have conover 60 machines within

The Missouri and Kansas Telephone Company,
between now and January ist, will spend, it is said,
from $S,ooo to $10,000 in improving its service iii
and about St. Joseph, Mo. Nine hundred new drops
will be added to the central board and nine
more
operators put to work. Five more toll lines connecting \yith Kansas City will be added, and five new
toll lines connecting with Maryville, Mo., are
being
built.
The company claims to have 1,700 subscribers
in

St.

Joseph.

The New England Telephone and Telegraph Company of Boston, Mass., has issued a warning about a
"Non-Subscribers' Directory" which certain parties
are preparing. This directory is to contain the names
of people who do not subscribe for a telephone, with
the location of the telephone most convenient to their
addresses, carrying the impression that these nonsubscribers can have the benefit of a telephone service.
The company asks its subscribers to do what
Officials of the Chicago Telephone Company are
credited as saying that the best business in the
history of the company is now being done. The
growth of party-line service and slot-machine tele-

phones has been phenomenal.

Even if defeated in
the court proceedings, reducing the price of business
telephones from $175 to $125 per annum, officials
of the company contend, according to the Chicago
Chronicle, that there will be ample gain from the
foregoing sources to overbalance loss sustained by
forced reduction.
decision in the case is expected
in October.

A

The Western Telephone and Telegraph Company's
preferred and common stock and collateral trust five
per cent, gold bonds have been transferred from
the unlisted to the listed department of the Boston

Stock Exchange. There are 160,000 shares of each
kind of stock and the bonds amount to $10,000,000.

The

latter are due
financial statement,

January
dated

i,

1932.

August

The company's
31,

1902,

shows

assets in property

and securities to be $37,847,669 and
cash $4,141,119. The company has a capital stock
(one-half preferred) of $32,000,000, bonds ($256,000
unissued and scrip) $10,000,000.
in

STROMBERG-CARLSON EXHIBIT AT DETROIT.

The accompanying

view of
the booth. Among the apparatus exhibited were a
miniature combination telephone switchboard, combination cord equipments, weatherproof telephone
boxes, train-dispatcher sets and other specialties and
appliances designed to meet the demands of streetrailway and other transportation companies.
The
exhibit was in charge of J. J. Nate and A. J. Rousnies.

KansasCity

illustration

is

a

Home Telephone Company.

(Mo.) Home Telephone Complanning to erect a large fireproof building
The company already has
for its plant next year.
an extensive list of guaranteed subscribers and will
A
install a large operating board at the outset.
large force of men is now working on excavations

The Kansas

pany

City

is

underground cables of the system, which

for

the

will

extend to every part of the

company say

city.

that service will be

Officers of the

begun about July

The

present office of the concern is in
Ed. L. Barber of Wauseon,
president of the company and 0. C. Snider,

1st

next.

the

Bryant Building.

Ohio, is
formerly of Cleveland, Ohio,

American

is

reports the following outputs of instruments for the
periods ended September 20, 1902
1890.
igo2.
1901.
1900.
Month:
56.698
75.011
75.578
44.190
Gross output
20,073
30.948
Returned
43.334
33,.482

Net output

From December

31,677

42.096

13,242

36,625

808,334
346,689

683.171
301,289

501.354
220,903

488,737
145,227

381,882

2S0.451

243.510

2.334,698^1.860.956

1.468,760

2ist:

Netoutput...
Outstanding Sept. 20th

461.645
2,987.251

TELEPHONE MEN.
R. Knabenshue has resigned as manager of
the Central Union Telephone Company's office at
Fostoria, Ohio, and accepted a position of the same

A.

nature at Toledo.
F. E. Montague, for several years local manager
of the Bell Telephone Company at Richmond, Va.,
has been promoted to the position of special agent,

with headquarters

in

Richmond.

MANUFACTURERS AND DEALERS.

Bell Output.

The American Telephone and Telegraph Company

Gross output
Returned

The Chicago Telephone Company has issued another $1,000,000 of stock. This is the third installment of that amount put out this year under the act
of the stockholders at the last annual 'meeting authorizing the issue of $3,000,000 to pay for extensions
and improvements to the company's lines. The full
amount of stock now outstanding is $12,000,000, or
only $3,000,000 less than the full authorized amount.
It is not improbable that the unissued balance .will
be sold during the coming year to pay for the extensions contemplated by Mr. Sabin and the board of
directors.
Tlie present business of the telephone
company is exceptionally active. New telephones
are being installed at the rate of more than 2,000 per
month, and the only limit to this growth is the company's capacity to install new instruments.

secretary.

Molan.

telephone exchange for Ellendale, Minn.,

Southeastern Iowa Independent Telephone
Association held its annual meeting in the Hotel
Lacey, Oskaloosa, Iowa, on October 14th and isth.

they can to prevent the publication of this directory.

The Valley Springs Telephone Company has been
formed

The

In its booth at last week's convention in Detroit of
the American Street Railway Association the Stromberg-Carlson Telephone Manufacturing .Company of
Chicago made an interesting exhibit of telephone apparatus that was especially applicable to needs of
the telephone departments of street-railway compa-

the combined plants can be increased at least $300
•per month within a short time.
the Sandusky
It is reported that the property of
Telephone Company has been sold to the syndicate
owned principally by Senator J. F. Lanning of Northe
walk, and that it will hereafter be known as

Sanduskv Local Telephone Company.- The Sandusky plant is one of the best in the state for a
a success
city the size of Sandusky, and has been
It
from the first. Carl C. Curtis is the manager.
not be
wdl
is said that the officers and directorate

FIELD.

Stromberg-Carlson Exhibit at Detroit.

It

least.

1902

GENERAL TELEPHONE NEWS.

Boardman has

Company

18,

J.

J.

Speed,

Company of

manager of the

Cairo,

III.,

is

Cairo Telephone
desirous of hearing from

concerns manufacturing combined police and firealarm systems.
The Noxem telephone receiver, which has been
put upon the market by the telephone department
of the Electric Appliance Company of Chicago, is
having a large sale among the telephone companies
and manufacturers. Circulars giving full description and prices are now being distributed by the
company.
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The Steam Turbine Commercially ConI have read the paJohn I. Beggs, Milwaukee
per on steam turbines with a great deal of care, for
the reason that two years ago I postponed all
progress in the construction of a power house in
which we expected to expend a large amount of
money on units similar to those installed by the
:

Manhattan Elevated Railway Company in New
York, because the matter of steam turbines was
then being seriously agitated, and I did not wish to
proceed with the work at that time and have some
one say five years hence that it was a mistake to
spend three millions of dollars on a power house
with reciprocating engines, when it was about to be
demonstrated that the steam turbine was destined
There is one
to displace the reciprocating engine.
point which has not been touched upon as fully as
nsany others, and that is the relative cost of the
generator by itself to be connected to the steam
turbine
in other words, you have left out appar;

ently the differentiating cost as to the turbine itself
Is the
and the generator to be connected to it.
reduced cost due to the reduced cost of the generator rather than to the turbine?
Mr. Sniffin: That question is not so material
when you consider that the companies are either offering or expect to offer these turbine units as
complete outfits.
It makes no difference what the
steam or electrical end costs individually, so far as
we have the comparison of the cost of the complete
In a general way it may be said that the elecimit.
trical end of the unit is lower in cost of manufacture than the large revolving generator that goes
It is not the purpose
with a reciprocating engine.
of the Westinghouse Company to furnish the steam
turbine alone, but to furnish the generator with it
as a complete unit.
This is really a manufacturers' paMr. Beggs
per, and Mr. Snifiin has proceeded with the conclupaper as a maximum cost upon
urged
in
that
sions
lines which it will hardly be possible to be followed
by those who are going to pay for the units. There
are two or three concerns in the United States at
:

the present tim.e which are developing the steam
turbine in connection with generators, but I do not
think that those of us who are spending millions
of money in the construction of power plants are
going to be satisfied to depend upon two electrical
manufacturing concerns for the construction of the
steam turbine, which is a mechanical device and
For
entirely independent of the electric generator.
instance, the largest manufacturers of steam engines in the world are located in the city of Milwaukee, the Allis-Chalmers Company, and I do not
suppose for one moment indeed, I know as a matter of fact
that it proposes
to have its business
taken from under it, by even the Westinghouse
or General Electric Companies, and it is to-day experimenting on a large steam turbine. Therefore,
important that we know what the differential
it is
and know how the varying elements
cost is,
are reached in considering the expense of constructing a power plant, including that of the
generator.
One of the important points, which is
entirely ignored in the paper before us, is the effect
of the greatly reduced cost of the generator to be
attached to the steam turbine because of the high
I believe
speed at which it must necessarily run.
the lowest speed at w-hich it is considered you can
successfully
is about
large
turbine
operate
make a
Is that correct?
750 revolutions per minute.
Mr. Sniffin: Yes.
Mr. Beggs: Those gentlemen who know the difficulty we have had of gefting the electrical manufacturers to build a generator of sufficiently low
speed to operate satisfactorily with the larger types
of Corliss engines that are now being built, know
how much they have had to pay because of the slow
speed.
I thoroughly understand the great desirability to the two or three large electrical concerns
but
of compelling the purchase of the entire unit
where there are only about two electrical manufacturers to-day (there may be a third in the future, and very likely a fourth) that can build a
5.000-kilowatt generator which we would be justified in making a contract for, there are almost a
score of concerns in this country that can build a
turbine to run at 750 revolutions per minute, because of the greatly reduced size and weight of the
parts to be used. When I go into the market to buy
a steam turbine I want to buy it as a piece of
mechanical apparatus and not as a piece of electrical
apparatus.
It becomes a very different proposition
whether you buy it in two parts from two concerns,
or buy it from one concern, if you have absorbed
the saving in the generator that would be realized,
and turned it in as an excessive profit on the

—

;

turbine.

N. H. Heft. New Haven, Conn.
Mr. SnifFin \vhat history the steam
facturer has behind him, and what
give to the purchaser in the way
as to the cost of maintenance if we

:

I

would ask
manu-

turbine

he proposes to
of a guarantee
buy this steam

turbine?
^fr. Sniffin:
In my paper I believe that I said
something about the cost of the maintenance that
vas found in a station in England, where something
like a dozen turbines have been used.
It is true the
I.
Abstract of a d'scassion of a paper presented by Edward
H. Sniffin before the American Street Railway Association at

Detroit. October

on pages

The paper was printed, in abstract,
week's issue of tbe Western Electrician.
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24,3-250 in last

it not as many years of
reciprocating engine.
It has, however, sufficient history behind it to show that there
is no reason why a steam turbine, properly built,
should not be less in maintenance cost than a reciprocating engine, which must be so by virtue of
its ver}^ nature.
I do not know what could be said
about a guarantee of repairs; you could hardly
get a guarantee of repairs on a reciprocating engine or any piece of moving machinery. That feature is gauged not only by its excellence of design
and construction, but by the way in which it is
handled.
I think I can best answer that question
by saying that the Westinghouse Company in manufacturing a turbine is willing to make for it the
.same guarantee as to maintenance which it will make
for any other piece of machinery which it produces.
Referring to the question of the cost of the steam
turbine, I can only say that the turbo-generator unit

Steam turbine has behind
history as the

sidered.'

—

279

to b'e developed as a complete entity.
You
cannot have a good turbine and a good generator,
and put them together and conclude they are going
to make a good unit, tuiless they have been developed with relation to each other. As our friend
has said, there are not many concerns in the turbine
There will be, doubtbusiness at the present time.
There are a good many generaless, many more.
itself is

tor builders and, doubtless, many of them are expecting to find occasion to build generators for
steam-turbine use. Let them go ahead the more

—

the merrier.

Mr. Heft: I have been trying to get some data
steam turbines for a year. I have gone to
Hartford to see the plant that was erected there.
I have been to Hartford three times and every time
It
I have been there the plant was not running.
was shut down because they were changing somelitsome
been
thing.
They told me that there had
I asked the
tle changes which were necessary.
General Electric people to direct me where I could
as to

see

a

plant

in

operation.

They

replied

that they

had one at Schenectady that they were experimenting with, and that they were taking many orders
That won't go with me. I
for steam turbines.
have got to know what you are going to do before
I will buy one.
What the steam turbine will do
Mr. Beggs
when it comes to large units is as much a matter
of conjecture on the part of the manufacturers of
to-day js on the part of those who are considering
buying steam turbines. If the steam turbine is going to simplify the matter of regulation, and make
it
possible to run generators in parallel with a
greater degree of success and a reduction of all the
contingencies likely to arise which cause trouble, it
seems a much simpler matter to build a generator
to operate with that piece of apparatus, than it is
:

•

to build a generator to operate with a reciprocating
engine, the governing of which is such a delicate
matter.
This is a very important matter to us it
is especially important when we come to consider
that the price of a 7,500-kilowatt generator alone
runs _anywhere between $65,000 and $75,000. It becomes an important question whether a piece of
;

is being developed which will cut
the cost down to $15,000 or $20,000 of course,
these figures are only approximate.
I think the
association is indebted to Mr. Sniffin for what he
has given us in his paper, notwithstanding the fact
that the information is somewhat limited.
Mr. Heft
I want to say to the members that I
am not opposed in any way to steam turbines, but
on the other hand I am a believer in them. I think
for the operating of generators they will eventually
become a great commercial success. But I believe
a manufacturer coming before this body should

steam apparatus

—

:

come here with some

data,

some

history, regarding

the turbine, so that we might know under what
conditions we were buying the machines.
W. Worth Bean, St.' Joseph, Mich.: The turbine
engine, like the electric motors and generators a
dozen years ago, is a new thing, and we should not
be afraid to put our money in as we were obliged to
before. That is the way we developed the other industry. Let us do that now with the turbine.
C. 0. Mailloux, New York:
I am now about installing a plant containing two units which is sought
to be operated by the same condensing plant.
I see
no reason myself why it would not be possible to
operate any number of units with the same condensing plant, though it might be well for very large
units to have a condenser for each unit.
The cost
of the condensing apparatus, as far as my investigations have disclosed, is somewhat larger than the
cost with an ordinary steain engine.
This is due to
many reasons. It is also a fact that the exhaust
piping has to be done more carefully, and is of larger
diameter.
That, however, is offset by many other
advantages, one being the ability to use superheated
steam of almost any temperature without mechanical
detriment to the engine. I have had occasion to design large plants in which I have seriously considered the question of using superheated steam, and
found much to my sorrow that in many of the engines, as at present constructed, there is a limit to the
temperature that can be allowed in high-pressure
steam, owing to the danger, when you reach a temperature of 500 degrees Fahrenheit, that lubrication
will become almost impossible.
With a steam turbine, on the contrary, there is no limit to the temperature of superheating that you may attain beyond the melting point of the material of which the
engine is made. I see no reason why you could not

run a steam turbine at a point where it would be
cherry red, and glow in the dark, if there was any
advantage in it. Of course, we all know there is a
great advantage in superheating steam.
I believe
that the steam turbine in that respect is bound to
be a very important element in a new way of using
steam in steam engines.
Until two years ago, I think, no units had been
attempted which were of greater capacity than 300
kilowatts.
The two units which I have ordered
are 400 kilowatts each.
My own observations lead
me to beheve that the larger turbines will be much

simpler machines— more practical, as well as more
economical.
I have been presented by the
turbine
people with a brilliant prospectus looking
forward,
in which we will have economies
of something like
10% or II pounds per indicated horsepower, or the
equiva ent thereof.
Now, gentlemen, I think you
will all concede that such
brilliant promises are
worthy of investigation, even if we have
to make
a large discount on them, but
even then we will be
doing very much better than is possible
to be done
w;ith the very best reciprocating
engines
The reciprocating engine is in a high state
of perfection.
It IS not a machine to be
despised, but I believe at
the same time that the turbine is
the coming machine.
I am not prepared to say
that I believe that
:t
has arrived, but I believe in
a very few years
perhaps
a year, it will be possible
for us to say
conscientiously that it has arrived
and is going to
stay.
have
1
reached that conviction partly by
discussing the matter with makers of
reciprocating engines, who have all confessed to
me that they are
looking to the turbine with the
greatest
Many of them stated that they believed attention.
themselves
tliat it IS the coming machine,
and they told me with
some satisfaction that they hoped to be
able to »o
into the business themselves, if
there were no grelit
fundamental patents likely to interfere.
Some of
them assert that they believe there will
be an opening for them to enter the field.
Hence we as engineers and as users of steam engines,
and as companies also who have to install plants
need not fear
that there wdl be lack of
competition that will be
sufficiently keen to keep the prices
down
One of the difficulties of steam turbines
to-day is
not so much mechanical as it is
electrical.
The fact
is that the steam turbine
cannot be successfully used
for direct-connected direct-current
generation
In
he case of large units, where it is
attempted to put
the armature on the turbine shaft
direct, instead of
putting ,t on the countershaft,
the hope of making i
successful appears to have been
abandoned on the
direct-eun-ent machine.
The turbine is admitted by
Its best friends to-day
to require alternating gen"."''"
°f *^ ^=f^^'= i= the fact
that these machines ^"'V'
make considerable noise That
appears^ to be more of an electrical
defect 'than a
mechanical one. It is largely related, probably
to the
design of the dynamo. This problem
is receiving,

m

iT.t.

at-

and It is hoped that in another year
or°two
be fully eradicated. I do not think that
there
need be any apprehension on the part
of regulation.
I have myself watched carefully,
both here and
abroad, and find that the direct regulation
of the
machine will compare at least favorably with
any of
the existing reciprocating steam engines,
and it is my
opinion that on the score of economy we
should
tention
It

will

It

to-day.

use

Report of Patent Commissioner Allen.
h"siness of the United States
^.'^ r??i' °l *?
I^atent Office for the fiscal year ended
June 30 1902
submitted by Commissioner F. I. Allen to
the sec-

retary of the Interior shows that there
were received
during the year 45,562 applications for
mechanical
patents, 1,807 applications for designs,
139 applications for reissues, 1,849 caveats, 2.460
applications
for trademarks, 1,020 applications for
labels, and
270 applications for prints. There were 27,387 patents granted, including reissues and designs,
and
1,864 trademarks, 750 labels and 163 prints were
registered.
The number of patents that exoired was
The number of allowed applications which
20.335-

were by operation of law forfeited for non-payment
of the final fees was 4,123. The total receiots of
the office were $1,491,538.85. The total expenditures
were $1,329,924.63, and the surplus of receipts over
expenditures, being the
ury,
filed

amount turned into the treasnumber of applications

was_ $161,614.22. The
during the last year

is

greater

than during

any other recent year, and

it is, in fact, the greatest
the history of the Patent Office, having for the
first time exceeded 50,000.
This is in spite of the
fact that the number of desi.gn patent applications
is less by 561 than for the precedin.g year.
During the last year the scientific library has
been in large part established in new quarters, and
it
only awaits the completion of a small portion
of the new steel stacks, for which Congress has
already provided sufficient funds, to be entirely installed in its new quarters, where its usefulness will
be much increased.

in

The

increasing use of

aluminum

for copper in transmission lines

as

a

substitute

brought to notice
by the following purchases: The Massachusetts Electric
Company recently bought 500.000 pounds of
aluminum, to be used for transmission lines. Another Boston firm is said to have bought a somewhat
larger amount.
is
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Fort
The

Wayne

electrostatic

Electrostatic
detector.
ground-detector,

Groundrecently placed

on the market by the Fort Wayne Electric Works
of Fort Wayne, Ind., is an exceedingly simple instrument and possesses many features not found in
other instruments. In theory, also, it ditifers somewhat from other ground-detectors.
In all t3fpes of electrostatic ground-detectors the
principle of the electrostatic voltmeter is employed,
the deflecting torque being created by the attractive
force between elecrically charged surfaces. In most
single-phase ground-detectors the line terminals are
connected to two plates, or two sets of plates, which
are stationary, while the movable plate or vane is
connected to earth. When no ground exists, the
movable member is attracted equally by the two
stationary parts connected to opposite sides of the
line, but as soon as one side of the line is connected
to earth, or grounded, the partial neutralization of
the charges on the movable vane and the grounded
line produces an unbalanced condition between the

October

in

Patent Suit.
a decision handed down by Judge W. K. Townsend of the Southern District of New York, October loth. the right of the Wagner Electric Manufacturing Company of St. Louis to manufacture its

motor

was

upheld.

Upon the original composition of the peat bed
vegetable matter of the carboniferous period] and
its
subsequent treatment as regards heat, amount
and duration of pressure, and folding and crushing
of the seam, depend the characteristics of the coal
of each locality.
If the heat and pressure have not
been great enough in amount or duration, the coal
slil!
retains many of the features of peat and is
called lignite.
Under more favorable conditions it
becomes bituminous coal, and if the coal measures
with their included seams of coal be crushed and
folded, anthracite coal is formed.
further continuation of this process changes the anthracite to
graphite.
If a coal bed contains a considerable
amount of resinous matter it is called a fat or coking coal. If it is free of this material it is called a
lean or splint coal. If it is rich in volatile matter it
is a long-flame or gas coal.
If it contains but little
volatile matter it is termed short-flame, smokeless
or semi-bituminous.
The anthracite mining operations of Eastern
Pennsylvania are for many reasons the most interesting and, considering fheir extent, the most productive in the country.
These operations, which are scattered through a
narrow district about go miles long, and which appear on the map like small dots when compared
with the great extent of the larger coal deposits,
had an output for 1901 of 53,000,000 tons, equal
to one-fourth of the entire bituminous output of the
country, and, if heating value is considered, it is
about equal to the entire bituminous output of the
United States outside of the Appalachian coal disI

By

single-phase

1902

Coal Deposits of the United States.'
By W. L. Abbott.

nished with either polished brass or oxidized finish
to conform to other standard switchboard apparatus.

Wagner Single-phase Motor Upheld

i8,

The

suit

was

brought by the Thomson-Houston Electric Company
General Electric Company) against the Wagner
company and A. H. Mustard, and infringement was
alleged on the first and second claims of complainant's patent. No. 430,328, granted June 17, 1S90, to
Elihu Thomson for an alternating-current motor.
The testimony in a former suit showed that the
modified method which defendants purposed to prac(

would not infringe plaintiff's construction of
the patent.
Among other things, the court said
"It does not appear th^t nnv motor was ever made
tice

A

trict.

The
ern

coal measures of the anthracite field in EastPennsylvania lie in comparatively long and

narrow basins of considerable depth.
In composition the anthracite coal follows the
general rule in an increase of the volatile matter
to the west, the composition of the coal of the Lykins Valley approaching that of bituminous coal.
Mining in these basins presents more difficult
problems than in the bituminous seams which lie
nearly horizontal
while the anthracite coal beds,
for most of their extent, are at an angle of 30 degrees or more.
The northern basin, which has 11
workable coal seams in the lower measures, has been
the field most developed, because mining is less difficult than in the other localities.
The depths of the different basins have been quite
accurately determined except that of the southern,
which is variously estimated at from 2,500 to over
The most conservative estimate, that of
3.000 feet.
the Pennsylvania Geological Survey, has been used
in making the section of the coal measures, which
shows the depth of^this coal basin as 2,500 feet, in
which the measures are much folded and crushed to;

FORT WAYNE ELECTROSTATIC GROUND-DETECTOR.
attractive forces of the two stationary plates and
the movable vane and causes a deflection of the
pointer attached to the vane toward the grounded
side.
The amount of the deflection indicates the
strength of the ground, a direct ground throwing the
pointer to the limit of its motion in the direction
of the grounded side, while a leakage or partial
ground is indicated by a slight deflection.
In the Fort Wayne single-phase electrostatic

suit.
The complainant does not
manufacture single-phase motors, except for sm^iU
fans, and these are not made under the Thomson
patent.
The defendants are extensively engaged in
the manufacture of single-phase motors.
The practical development of such motors was attended with
serious difficulties.
Certain patents under which defendants manufacture their motors have materially

-under the patent in

resistances are employed, while but one set of four
resistances and two instruments are necessary iov

contributed to the success of this type of motors.
"The respective contentions of the parties are primarily directed to the interpretation of the term, 'locally closed circuit' as used in the patent. The determination of this question appears to be decisive of
the issues involved.
The defendants claimed and
have satisfactorily proved that the term 'locally closed
circuit,' as used by this patentee in prior patents and
.generally, means a circuit disconnected from the main
line.
It refers to a circuit which does not extend
from the source of energy, but pertains to the local
place and no other. And defendants claim that the
patent in suit is limited to a motor having its coils
on a locally closed circuit after, but not before, the
initial impulse of rotation is received.
"Herein, then, lies the difference between the two
devices.
In order to start the Thomson motor, you
open a switch and the current will be conducted
into the armature
and if you close that switch, the
current stops. Defendants' motor starts by induction, and the motor coils are on locally closed circuits
at starting, in the sense that the circuit pertains
to the armature only.
"On the former trial complainant's experts admitted that in the Thomson patent the coils were
not on a locally closed circuit at starting, but only
on the attainment of the required speed. Thereupon
defendants purchased the Anthony, Jackson and Rvan
patent No. 389.352, one of the patents under which
the alleged infringing device is manufactured, and
in which the armature coils are at starting and
always on^ locally closed circuits. They have developed this class of motors, as already stated, and
are now met by the contention that this patent in
suit, a mere paper patent, by a broad interpretation
of its terms, may be so extended as to embrace the
defendants' construction. The effect of this interpretation would be to give the complainant the benefit of the broad claims rejected by the Patent Office
for which the present claims were substituted.
"Whether such a confessedly simple step as that
taken by Thomson involved invention, or whether
its confessed impracticability deprives it of all claim
to utility, it is not necessary to determine.
"The defendants are entitled to the benefit of the
rule requiring a narrow construction of such a patent.
Upon said construction there is no infringement, and the bill may be dismissed."
Edgar
Bull and Charles Neave were counsel
J.
For the complainant, and A. C. Fowler represented
file defendants.

two-phase, three-wire or three-phase circuits.
The design and construction of these grounddetectors arc of the highest order, They are fur-

Bids for the proposed electric-lighl plant for Ycvndale, Minn,, exceeded the estimate.

ground-detector, shown in the accompanying illustrations, the line terminals are connected to stationary members, composed
of
sheet
aluminum
stamped and pressed into a shape not unlike a
double rake with curved, pointed teeth. The charge
produced by the line potential is concentrated on
these points according to a well-known law of electrostatics.

The movable member

consists

of

two

carried on opposite ends of
an arm mounted on a shaft set in jewel bearings.
These points are free to move in or out between
the double sets of stationary points.
The moving
parts are in no way connected to the circuit, but
receive their charge from a set of points that are
charged by another group directly connected to the
earth.
delicate torsion spring connects the shaft
to these stationary points, and, together with a light
adjustable weight on the shaft, maintains the pointer
at zero position under normal conditions.
The application in this instrument of the theory
of the concentration of an electric charge at a point
makes practical the use of an extremely light moving part, which is still further lightened by making
it
of aluininum. The result is a sensitive instrument, whose accuracy is permanent, since wear on
jewels or shaft is inappreciable.
The entire mechanism of the instrument is rigidly
mounted on and thoroughly insulated from a solid
metal base, which is designed for mounting on
similar sets

of points

A

switchboards. The cover is easily removed without
disturbing the adjustment or connections, which are
The scale is silvered-brass,
all made from the back.
mounted in the top of the case, similarly to other
.round switchboard instruments. The middle of the
scale is the zero, or "no ground" position of the
pointer.

The instrument

is connected permanently in cirthrough graphite sticks carried on hard-rubber
insulators, mounted on a marble base, designed for
mounting on the back of the switchboard.

cuit

The

resistance of these graphite sticks is sufficient to protect the instrument and the circuit from
accidental grounds or short-circuits within the instru-

ment itself.
These ground-detectors may be used on two or
three-phase circuits, two instruments being required
in
either case.
For two-phase, two-wire circuits
two ground-detectors and two sets of three graphite

;

gether.

The
coal
feet
feet,

anthracite coal seams are the thickest of our
measures, running up to as high as 50 or 60
the Mammoth bed
those of six or seven
however, offer the most satisfactory mining

in

;

propositions.
Interstratified with the coal seams are layers of
This is especially true of the
and rocks.
In the mining this slate and rock
beds.
comes out with the coal and is hoisted to the surface, where it is separated from the coal at an expense which sometimes equals the cost of bringing
the coal to the surface.
slate

thicker

These scattering basins are all that is left of the
eastern portions of the Appalachian coal fields, and
they only escaped erosion because of the deep folds
into which they were forced.
Considering now the bituminous coal fields of
Pennsylvania, West Virginia and Ohio, it ma"y be
remarked that the great Pittsburg vein, which is
quite persistent over most of the area indicated, and
has a thickness of from four to 12 feet, is the most
This vein in
valuable coal deposit in the country.
1900 produced 52,000,000 tons, and outside of the
operations in the valleys of the Youghiogheny and
Alonongahela. its possibilities have scarcely been apThe following extract is takert from the
preciated.
Coal Trade for 1902:
"The Pittsburg district furnishes the largest supProfessor
ply of soft coal of any in this country.
Lesley calculated that 2,000 miles would scarcely
cover the zig-zag outcrop of this coal, and this im-

From
lies mainly above drainage level.
bed along the Monongahela and Youghiogheny
gas
coal
and
the
famous
best-known
Rivers the
steam, domestic and industrial coal and the coal
that produces the noted Connellsville coke is largeljThis coal, it may be stated, extends along
found.
the whole length of the Monongahela River as far
mense bed

this

There are four counties in Pennit is navigable.
sylvania and two in West Virginia, all of which are
adjacent to each other, which contain practically alt
of the coal in the great Monongahela Valley. They
Westmoreland and
are
Allegheny, Washington,
Fayette, in Pennsylvania, and Monongahela and
Marion in West Virginia."
Along the southern and western border of the
territory underlaid by the Pittsburg seam it becomes
Here the
thin and has suffered much from erosion.
lower coal measures rise up and approach so near
as

I.
A condensation of a paper presented at the convention of
the Association of Edison Itluminatrne Companies at Mount
Washington, N. H.. September 9-11. iqo2. The author is chief
pperating engineer of the Chicago Edison Coi^pauy,
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the surface that they appear in the outcrop in the
deep river valleys.
Along the Kanawha River there are a great many

producing the celebrated Kanawha
and gas coals from the seams of the lower
Farther toward the head waters
series.
we come to the New River and Pocahontas operations which produce a semi-bituminous smokeless
coal very free from moisture, ash and sulphur. This
excellent coal is found principally in a limited district in the southern part of the state, and readies
soi'th into Virginia. These seams outcrop north of
Pittsburg and in Northern and Western Ohio, where
they are known as Mercer, Sharon and Jackson
County, but they do not have the thickness nor qualIt is doubtities which they possess farther soutli.
ful if they are continuous throughout the whole
operations,

splints

Allegheny

The anthracite of Eastern Pennsylvania is
found in the same formation.
Dr. I. C. White, state geologist of West Virginia,
says of the Pocahontas and New River coals
"These coals appear to have accumulated in commercial thickness only around the eastern rim of
the Appalachian basin, since as their horizons dip
imder the high measures to the west, the coals thin
away and disappear. Con\-ersely ihey thicken eastward, since the Pocahontas bed had a thickness of
basin.

where it escapes into the air
from Flat Top Mountain on the border of Virginia."
The counties of Somerset, Cambria, Clearfield and

orado and Utah, are known to be quite extensive and
of very good qualitv.
A most casual comparison with coal fields of
other countries is convincing that of the many
natural advantages with which this land is blessed
our vast deposits of coal are among the richest, and
are sufficient to guarantee the commercial supremacy
of the United States for all time.

The Georges Creek coal, which comes from
vein, constitutes the entire coal production of
Maryland.
The mining operations of Pennsylvania and Ohio
and ^^'est \"irginia are, for the most part, in mountainous or hilly localities, where the seams and rivers
have cut down into the coal measures so that the
seams are exposed on the sides of the valleys.
Through these valleys run the railroads and naviIiontas.

this

gable streams.
To start a mine in this district is,
therefore, a simple and inexpensive matter.
The
result is that a great deal of the coal, especially in
Ohio and West \'irginia, is produced from small
and poorly equipped operations.
But when these
fields are properly developed their control of the
western markets will be a question of freight rates
only.

The

comprises

most of

the
state of Illinois, a wedge-shaped piece in the southwestern part of Indiana and about an equal area in
the state of Kentucky.
In this field the principal operations are in the
western part of Indiana and up through the western
rnd central part of Illinois. These localities mentioned form a continuous line along what was once
a seashore, and where the richest deposits were laid
down. There are several deposits above these which
are broader in extent, specially to the northwest, but
the veins are thin and uncertain and are w'orked
only in small operations.
From the standpoint of West Virginia, Ohio and
the bituminous portion of Pennsylvania, the central
basin is a locality of deep mining, nearly all of the
coal for shipment coming from shaft mines, most
of which are several hundred feet deep. The basin
is from 1,200 to 1,400 feet deep in the center and
has 16 seams of coal in all. These coals are for
the most part gassy splints, which burn with a long
flame and produce a great deal of smoke.
The northern part of the Indiana field produces
a very hard, coking block coal, which is esteemed
very highly 'for steam purposes because of its free
burning qualities and its small amount of ash.
The best coal of the district comes from the
second and seventh veins in Southern Illinois. The
most productive district is four counties between
Springfield and St. Louis, where the mining is carried on in the fifth and sixth veins, which are here
from five to eight feet in thickness. The deepest
mine in this district is at Assumption, where a very
good quality of coal is taken from vein No. i at a
depth of i.oco feeL
Of the coal of the western coal district, little can
be said except that it is very high in moisture, ash
and volatile matter and lies in thin pockets and
veins of limited extent.
The entire output of the
western field in 1502 was 14,000,000 tons.
The Michigan coal field is quite unimportant, the
coal being in thin and uncertain veins and of about
the same quality as that in the western district.
The scattered coal fields among the Rocky Mountains contain coal of every variety from lignite to
anthracite.
Many of these deposits have not yet
been explored, but some of them, especially in Colcentral

coal

field

lected with special reference to the specific duty to
be performed.
.A.S
there is a possibility of alternating-current
motors being developed, the committee feels, 1 view
of the experiments now being made both in this
country and abroad, with various types of motors,
that it is advisable to await the outcome of these
experiments before any recommendation on this subi

ject

is

made.

Trucks.

Street-railway Standards.

On

Friday of last week (October loth) Colonel
N. H. Heft submitted to the American Street Railway Association a report from the committee on
standards. Following is an abstract;
It is unnecessary to suggest that because of the
great changes and vast improvements being made
in the type, design and construction of motors, it is
difficult to make any definite recommendation upon
this point, as we feel that the next year or two
may radically change the ideas of the manufacturers as well as the operating departments of the
several roads with relation to the matter of motors.
With regard to the matter of rails and trucks, we
present more definite conclusions for your consideration.

Division of the Work.

eight feet to nine feet,

Jefferson, all within 50 miles of Pittsburg, each produces from 5,000,000 to 8,000,000 tons a year, whiclt
is greater than the output of four-fifths of the coalThis coal is seini-bituminous,
producing states.
from the same measures as the Kanawha coal of
West Virginia and the Hocking coal of Ohio. It
has a heating power of about 15,600 B. T. U. per
pound of combustion.
The Cumberland coal field, which is a wedgeshaped basin between the mountain ranges, runs
from Eastern West Virginia through Maryland into
Pennsylvania. This isolated coal basin, which was
probably detached from the larger field to the west
by erosion, contains the entire series of coals o^ the
Pittsburg field. The principal operations are in the
Pittsburg seam, which here does not resemble the
gassy coals of the Youghiogheny and the Monongahcla. but have the nature and appearance of Poca-
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At

the

first

meeting of the committee the subjects

be considered by the committee were divided and
assigned to the members, as follows
N. H. Heft (Meriden, Conn.)— Wheels, axles,
axle brasses, journals, journal boxes, brake heads,
brake shoes, etc.
John I. Beggs (.Milwaukee, Wis.) Rails.
Motors.
E. A. Newman (Portland, Maine)
E. G. Connette (Syracuse, N. Y.)— Trucks.
R. T. Laffin (Worcestei-, Mass.)— Painting.
Will Christy (Akron, Ohio)— Car bodies for city
and suburban service, including ventilation also the
question of the oval roof.
to

—
—

;

C.

F.

Holmes

(Kansas

City,

Mo.)— Standard

overhead construction for high-speed city and suburban roads, including trolley wheels.

Your committee

of the opinion that the time
inopportune for recommending any particular design of trucks for motor-car service, especially for
single-truck cars, except such parts of trucks as
wheels, a.xles, bearings and journal boxes.
For interurban service the committee recommends
that the standard dimensions as given in this report
for wheels, a.xles, bearings and journal boxes be
is

is

followed, and also that the M. C. B. practice in
the construction of trucks for double-truck cars be
adhered to as closely as possible.

Axles, Axle Brasses, Journals, Journal Boxes,
ETC.

In view of the great demand on the part of the
traveling public for a more frequent and rapid service, not only in large centers of population, but in
suburban and interurban service, and in view of
the increased weights of the equipment required to
pcrfonn this service safely, your committee recommends the standard axle adopted by the Master Car
Builders' Association, which is the result of developments and improvements covering a period of
50 years. These standard axles can be applied to
all electric
railroads, which are now performing
practically the same service as steam railroads.
We
recommend, also, the Master Car Builders' standard
journal brasses, journal boxes, dust guards and key
seats.

Car Wheels foe Suburban and Interurban Service.

Your committee has taken up with operating manRails.

considered this
on
subject, and having consulted with various experts
the subject, recommends that this association adopt
as a standard either a "T" or girder rail, the
height of the rails to be governed by the character

The committee having

carefully

of the pavement required in the municipalities and
pounds
the weight of the rail to be not less than 70
for
for the "T" rail and not less than go pounds
the girder rail, per yard.
The head of the rail is made to conform to the
angle of the tread of the car wheels for the followFirst, to increase the contact area,
ing reasons
thus increasing the tractive force; and, second,
causing a more uniform wear across the head of the
:

and tread of the wheel.
of this head should be not less than
three inches. With a rail head of this description, a
of
car wheel having a three-inch tread and flange
1% inches in depth (which should be used on all
rail

The width

suburban cars), can be operated without interfering
speed
with pavements, with safety at a high rate of
less
on suburban and interurban roads, and with
form, due to
cost for maintenance than the present
wheel and
the increased surface contact between the
rail, and decreased wear on flange.
The committee is of the opinion that the "T" rail
is
the most desirable and practicable rail for all
purposes, and advises its use wherever the consent
earnest
of the municipality can be obtained, and an
and persistent effort should be made on the part
of all electric railways to obtain such consent.
your
In all places where a "T" rail cannot be used,
committee recommends a grooved girder rail. This
placed
form of rail, owing to the bearing being
rail of
directly over the center line of web, gives a
great stiffness, with a head of three inches in width,
be
as well as a deep and wide groove, and can
paved in the same manner as with other girder r.ails.
In view of the rapid construction of suburban
and interurban lines, which enter the cities over the
tracks of city lines, the committee deems it advisable
where
to recommend, in the renewal of special work
suburban or interurban cars are operated, and in
construction, that particof
ular attention be given to the depth and width
the groove, applicable to special work in connection
with "T" or grooved girder rails.

all

special

work

for

new

MOTOKS.
Street-railway motors are subjected to such varying conditions and uses as to render it almost impossible to outline what might be considered a standard motor. Neither would it be practicable to standardize certain horsepower motors for certain weights
of cars, as the conditions of operation are so varied
that what might be perfectly satisfactory in one
case would be unsatisfactory in another. Generally
speaking, for city service motors of between 35 and
40 horsepower are most practicable. For ordinary
suburban service motors of this capacity, with fourmotor equipments, would meet nearly all ordinary
conditions and requirements. For high-speed service on long suburban and interurban roads, motors
of greater capacity are desirable, and should be se-

agers the subject of car wheels for suburban and
interurban service to centers of population over public
streets, and find their views in accord with those
of your committee.
recommend for adoption
as standard a steel-tired wheel and a cast chilled
wheel.
With a view to safety and economy, we rec-

We

ommend

for

motor cars

used, in

suburban and

in-

terurban service steel-tired wheels, as follows
For use with a car weighing 15 tons or less at full
load, a wheel to weigh 640 pounds
for use with a
car weighing up to 20 tons, a wheel to weigh 695
pounds; for use with a car weighing up to 25 tons, a
wheel to weigh 740 pounds; for use with a car weighing up to 30 tons, a wheel to weigh 790 pounds
for use with a car weighing up to 40 tons, a wheel
to weigh 840 pounds.
In the case of cast chilled wheels we recommend for
use with a car weighing 15 tons or less at full load, a
wheel to weigh 440 pounds for use with a car weighing up to 20 tons, a wheel to weigh 490 pounds
for use with a car weighing up to 25 tons, a wheel
to weigh 540 pounds; for use with a car weighing
up to 30 tons, a wheel to weigh 590 pounds; for
use with a car weighing up to 40 tons, a wheel to
weigh 640 pounds.
Car wheels of the above weights conform to the
Master Car Builders' standards.
;

;

Painting.

As

method of painting cars, your committee would recommend the following: All grease
and rust should be removed from the iron work
and the car body rubbed down to a smooth surface,
after which thoroughly paint the iron work with
pure red lead and raw linseed oil. Then the outa standard

of car body to be painted as follows:
First,
pure lead and oil priming thoroughly rubbed in;
second, one coat of flat lead egg-shell gloss; third,
white lead putty; fourth, three coats of flat lead;
fifth,
two coats of rough stuff; sixth, scour to
side

smooth surface; seventh, two coats of ground color,
eighth, special color to cover; ninth, ornament on
flat color; tenth, two coats of best finishing varnish.

No

coat to be applied until the preceding coat is
Roof canvas to have three coats
of lead and oil
no glue size or patent filler should
be allowed on the roof. As to the inside or standing finish, we recommend that one coat of lead
and oil and one coat of Prince's metallic be put on
back of same before finish is put in place. All
standing or inside finish, if of open-grain wood,
such as ash, oak or mahogany, should be thoroughly
filled with Silex filler. If the wood is of more opengrain nature, such as cherry, maple or birch, we
recommend a good oil stain instead of the filler.
Then thoroughly sandpaper, after which apply two
thin coats of absolutely pure-grain alcohol shellac,
either bleached or orange, according. to the wood.
Then sandpaper and apply .two coats of varnish.
All inside work should be rubbed to a dead finish
and all outside or exposed work should be left in
the gloss.
The under or lining floor of car floors should
have one good coat of oil before the upper or corrugated floor, which has received a coat of oil, is

thoroughly dried.
;
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laid.
When finished it should receive one coat of
bleached shellac and one coat of good floor varnish.

Return

pacity, thus avoiding loss of power and increased
recommend a supplemencost of maintenance.
tary return, in addition to the usual practice at the
present time, in all congested sections, crossing all
.special work, and in the vicinity of the power plants.

We

Conclusion.

We

earnestly recommend that the incoming officers of the association be authorized and directed
to appoint successors to the committee to carry on
the work for which they were appointed, as we feel
that the above recommendations are only preliminary
to much work that can be done in this direction.

The Motorman.
[From

the Scieniilic American.]

Considerations of public safety demand a thorough
investigation of the whole subject of the selection
and training of motormen; and in considering this
question it is necessary to realize at the verj^ outset
that the responsibilities of the task assigned to the
motorman have been greatly underrated. We venture
to assert, without fear of contradiction, that the
driving of a motor car at a moderate speed in a
crowded city, or at the higher speeds that obtain
in suburban service, calls for closer watchfulness
and quicker judgment than the driving of a fast
passenger locomotive on a steam railroad. A few
considerations will show this. In the first place,
the steam locomotive runs on a fenced-in right-ofway, and has the exclusive use of its own pair of
elabsteel rails; its movements are controlled by an
orate system of signals, which is so arranged that
the engineer, except in cases of e.xtraordinary emergency, finds every provision made to assist him in
controlling his train and maintaining it in its proper
position relative to other trains; there are.no cross
other
streets at every 200 to 300 feet, through which
track;
trains may come unheralded to cross his
traffic
nor is there a mass of vehicular or pedestrian
in
that may quickly gather and surge over the track
to
front of him, necessitating exquisite judgment as
and distance if he would avoid contmual arrest

pace

on the charge of culpable homicide.
The motorman, on the other hand, runs

his car

on

warn hmi
a public thoroughfare; he has no signals to
no
of obstruction no carefully marked-off distances
signpainted
home and distance signals; no clearly
in
boards o-iving him the pitch of the hills, or even
some cases the curvature of the line; he has to depend on his own judgment as to speed and distance;
the
and at any time, when he is speeding his car in
schedule, he is
effort to keep up with the company's
by a
liable to find the track ahead of him obstructed
lumbering wagon or some unsuspecting or bewildered
two
of
the
venture to repeat that
pedestrian.
;

;

We

rethe motorman holds the more difficult and
the
sponsible position and yet we find that while
subjected
case of the steam railroad, engineers are
before they gradto an apprenticeship of many years
a highly
uate to the throttle, and by that time are
average
intelligent and well-paid body of men, the
rushed
trolley-car motorman, on the other hand, is

men

m

;

preparation;
into his job with absurdly inadequate
of the
that his pay is barely half as much as that
locomotive engineer; and that in point of intelli-

compare
gence, training and reliability, he does not
less
with the men who, as a matter of fact, have the
difficult

This

and exacting work to do.
penalty
all wrong, and we are paying the

is

during
for it in the ghastly list of tragedies which,
growing frightthe last summer months, has been
nature of its
fully in length and in the shocking
The fact of the matter is that while the
fatalities.
motorman had a comparatively easy task when eleccars were
tric trolleys were first introduced, when
small and speeds were low, the motorman of to-day
as he
handling,
in a vastly different position,
is
heavy
does, a car which is two or three times as
and travels at nearly two or three times the speed
of the car of 15 years ago. The great peril through
which our president has recently passed will not

have been without its due effect, if it leads to
a thorough investigation and some stringent laws
on the selection and training of trolley-car motormen.

W. S. Stacey, a farmer living near Marshalltown,
Iowa, has been experimenting this season with elecThe
trically treated corn, with excellent results.
A barrel
corn was treated in the following manner
was filled with water and a piece of zinc placed at
the bottom and another on top of the water. Then
the seed corn was placed in the water and a current
of 500 volts run through the barrel for 20 minutes.
The corn was then thoroughly dried, and planted
with a drill. Thirteen acres were planted with this
corn on May 17th. The land had been planted with
corn for nine consecutive vears. The corn averages
eight feet in height, and it is said, will yield 75
bushels to the acre nearly double the yield of the
fields immediately surrounding it.
:

—

New York

Circuit.

believes that one of the most important factors in the construction and operation of
an electric railway is to provide for a standard return circuit in such manner as to give the least resistance and largest and most reliable carrying ca-

The committee

October

New

York, October

11.

Notes.

—Mayor

Low, having

dis-

covered his mistake in delaying the Pennsylvania
tunnel franchise by reopening debate on it, has returned the franchise in its original condition (without
labor clauses) to the Rapid Transit Commission.
This body unanimously readopted it, and the agreement will now go to the aldermen for action. The
mayor recognized the impossibility of getting the
railroad company to accept the franchise with the
obnoxious clauses in it and, rather than hold up
such a public benefit, he agreed to accept it without
the clauses, and again gave it to the Rapid Transit
Commission. Public sentiment seems to be in favor
of immediate action by the aldermen, and the Merchants' Association has sent out 60,000 blank forms
for taxpayers to sign, protesting against any further
delay.

Work on the rapid-transit tunnel is progressing
and, according to Chief Engineer William
Barclay Parsons, the end of the construction work
is in sight.
Track laying will be begun in December, and by January ist the motors and cars will
begin to arrive. Mr. Parsons believes that the main
sections of the tunnel will be open to traffic by
October i, 1903, some 15 months ahead of the time
rapidly,

limit.

The two-year

in the courts carried on by
East New York section of
the Brooklyn Rapid Transit
Company
abandon the elevated-railroad loop at
Manhattan Junction has been won by the railway
company. The Court of Appeals has just handed
down a decision affirming that of the Appellate Division in Brooklyn, allowing the railroad company
to continue to operate the loop.
Tne loop was built
in April, 1900, to connect the Broadway and Fulton
Street elevated lines. Trains then were operated
around this loop instead of being sent through to
the terminals of the elevated lines in East New
York. During the greater part of the dav East New
Yorkers were compelled to travel by trolley car to
Manhattan Junction to make connection w-ith the
elevated trains. The loop excited great indignation
in East New York.
Finally Edward F. Linton, a
prominent resident of the district, began the litigation just decided.
The United States Electric Light and Power Company of 55 Duane Street is planning to erect a power
house at 523-525 West One-hundred-and-forty-fifth
Street, to cost $8,000.

the

residents

Brooklyn

to
to

fight

of

the

compel

Policeman Christopher Stanton of Hoboken had
an exciting experience one day last week. He was
son entered and
telegraph wires
from the poles at the head of Eighth Street. When
Stanton reached the place he saw a man jump from
behind a telegraph pole and run away. Looking up
he saw another man at the top of the pole cutting
the wires.
He called on the man to descend, but
he refused. Stanton then drew his revolver and
fired two shots, hoping to frighten the fellow, but
the ruse did not work.
"I am a policeman," said
Stanton, "and I want you to come down." "If you
are a policeman, come up and get me," was the
answer. "I will," said Stanton. He started up the
pole and reached the crosstrees. Then his prospective
prisoner undertook to slide down the pole on the
opposite side, but Stanton seized and held him. The

at home eating supper when his
told him two men were stealing

result of the struggle
the ground together.
had heard the pistol
and Stanton, after a
compelled to use their

was that the two men slid to
There Detective Grinan, who
shots, awaited them, and he
struggle in
clubs, finally

which they were
reduced the pris-

oner to subjection.

Q.

New England News.
Boston, Mass., October 10.— The Edison Electric
Illuminating Company of Boston will hold its annual meeting next Tuesday. The company's fiscal
year closed June 30th and its report for the year
ended that date, shows the following: Income from
sales of light and power, $1,840,291
total expenses,
$1,245,599; net income, $594,692; surplus, $45,843.
These figures include the operations of the Boston
Electric Light Company for the five months and the
Suburban Electric Light Company for the seven
;

months ended June 30th.
The Bennington and Hoosick Valley Railway Company has completed a survey for extensions of its
electric railway from North Hoosick to Troy, N. Y.
from Hoosick Falls, N. Y., to Williamstown, Mass.,
and from Eagle Bridge to Greenwich, N. Y., via
Cambridge. Its present railway runs from Bennington, Vt, to Hoosick Falls, N. Y.
When these ex
tensions are completed the company's lines will serve
34 cities and villages with a population of 350,000
people.
The Auburn, Mechanics Falls and Norway Street
, Railway Company has been organized for the purpose
of building an electric or compressed-air railway

between Auburn and Norway, Maine, via Minot,
Poland, Mechanic Falls and O.xford, a distance of
24 miles. The capital is $700,000, and the following
E. Burton Hart, Jr., of New
are the directors
York, A. H. Shaw, Samuel R. Percy and Frank E.
Maine,
and Frederick H. Wilson
Southard of Bath,
of Brunswick, Maine.
The Boston Elevated Railway Company has or:

i8,
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dered some 8,000 tons of coal, to be sold, at cost, to
its employes.
This will benefit about 7,500 families.
The company has also offered 10,000 tons, at cost, to
the Boston municipal relief committee, and 1,000 tons
of English Admiralty coal to the city of Cambridge,
Mass., for its poor, at $5.50 per ton. President Bancroft of the company, who lives in Cambridge, has
subscribed $500 to a fund to be used in purchasing

Cambridge poor. The Old Colony Street
Railway Company will also supply its employes with

coal for the

coal, at cost, until the price falls.

The Consolidated

Street Railway Company of Worcester, Mass., has
offered 9,000 tons of Welsh coal, at cost, to the
citizens' fuel committee of that city.
In the presence of the State Board of Conciliation
and Arbitration, the New England Electrical Contractors' Association and Electrical Workers' Union
No. 103 signed an agreement which ends the strike
of men employed on the New England Conservatory
of Music and the Majestic Theater in Boston, where
the men went out August loth. The agreement provides that, all things being equal, contractors shall
give preference to union help
eight hours are to
constitute a day's work one and one-half the regular
rate is to be paid for extra work, with double pay
for work on Sundays and holidays; journeymen to
receive a minimum of $3 per dav and helpers to
receive $2 per day.
The Massachusetts railroad commissioners have
granted the Old Colony Street Railway Company's
petition for permission to issue additional stock
amounting to $948,700. Of the proceeds, $456,900
will be used in paying floating indebtedness, $301,600
will be used in buying additional rolling stock and
electrical equipment, $116,300 will be used for additional power-plant equipment, and the remainder will
be used for an extension of the road and requisite
car houses in Quincy, Mass. The board has also approved an increase of $1,797,300 in the capitalization
of the Boston and Northern Street Railway Company, the proceeds to Be used in paying floating
indebtedness, power stations in Lowell and Woburn,
Mass., car "houses in Danvers and Lawrence, Mass.,
;

;

and extensions of the company's lines.
The Boston Elevated Railway Company has procured sufficient foreign coal to protect it from the
expected coal famine.
The Lynn (Mass.) employes of the General Electric Company are considering the advisability of
buying a cargo of coal in Wales, to be distributed
among themselves at cost.
The Boston Society of Arts will hold its first
meeting for this season on the evening of October
loth.
Dr. Louis Duncan, the new head of the Institute of Technology electrical department, will read
a paper on "Long-distance Electrical Railroading."
The second automobile meet of the Rhode Island
Automobile Club was held at Narragansett Park.
Providence, last week, and was attended by many
automobilists from New York, Boston and other
places.
A race of two miles for electrics brought
together four Waverleys, a Buffalo and a Neftel, and
was won by the latter, driven by Knight Neftel, and
W. G. Titcomb's Waverley was second, and C. F.
Peckham's Waverley was third. The time was four
minutes and 23 seconds. The electrics' showing in
track work was the best ever seen at any New England race meeting.
General Bancroft, president of the Boston Elevated
Railway Company, has signed the contract for the
proposed Washington Street subway, thereby accepting, for the company, the provisions of the act passed
by the last Legislature. The people of Boston will
have their say on the matter at the December municipal election.

Francis Peabody, Jr., master in the case of the
workers' strike, has filed his report with the
The plaintiffs in the
clerk of the Superior Court.
case are the Lord Electric Company, Seth B. Wethcrbee, the Seth W. Fuller Company, Edwin C. Lewis,
et al., and the defendants are members of Local
Union No. 103 of the International Brotherhood of
The plaintiffs asked
Electrical Workers of America.
for an injunction restraining the defendants from
The master reinterfering with plaintiffs' business.
ports that he finds a few isolated instances of threats
and the use of inelegant phrases to non-union men,
on the part of some members of the union, and that
three defendants had taken systematic action to compel the plaintiffs to accede to the union's demands.
The Pittsfield (Mass.) aldermen have adopted an
ordinance providing that the speed of electric cars
in that city shall not exceed 10 miles per hour on
the main business streets and 12 miles per hour on
other streets. The cars must come to a full stop
before crossing certain streets. This ordinance is an
outcome of the accident to President Roosevelt and
electrical

°'

party on September 3d.

Canadian Intelligence.
Toronto, Ont., October 11.— The Niagara,

St.

Catha-

and Toronto Electric Railway Company, through
the Dominion Securities Corporation, is offering for

rines
sale

$150,000 five

per

cent,

first-mortgage,

30-year

This company operates
34 miles of track and runs from Port Dalhousie to
Niagara Falls, Ont., and Niagara Falls, N. Y. The

bonds at loi and

company

also

interest.

controls

the

Niagara,

St.

Catharines

and Toronto Navigation Company, which operates
the steamers Garden City and Lakeside, which, dur-

October

i8,
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ing navigating season, make four trips daily between
Toronto and Port Dalhoiisie Wharf. The road and
equipment of the company are in first-class condition.
The company also does a large freight business, parThe company
ticularly in fruit and dairy products.
has freight arrangements with the steam roads, with

which

connects

it

—

viz..

Grand Trunk, Michigan Cen-

New York

Central, etc. This road, which
has come to the front so rapidly, is an old steam road
electrified and used to be called the Niagara Central
tral.

Erie,

Railway.

The Montreal
menced
which
pany

Street Railway

Company has com-

to use the power from the Richelieu River,
the jNIontreal Light, Heat and Power Com-

under contract to supply.
is
It
involves
about 4.250 horsepower, and Mr. Wanklyn, the general manager, states that it has given the streetniiKvay company the greatest satisfaction.

The

British

Columbia Electric Railway Company of
its line around

C, has offered to extend
called the Gorge on condition

\'ictoria, B.

that it receives
what is
compensation one-half of the increase in value
of the land on the line of the route of the proposed

as

extension, the real estate
present value, and in case
at a higher figure than the
the difference to be paid to
pany.

be appraised at its
future sales were made
valuation so made, half
the street-railway com-

to

The Montreal Terminal Company has nearly finished the work on its line from Cadieux to Craig
Streets, and is putting in a loop on City Hall AvThe line will be in openue, Craip* and Cadieux.
H.

eration in about a week.

—

Ottawa, Ont, October 11. The power development
of the High Falls on the Lievere River, Quebec, about
30 miles from the cit}' of Ottawa, is being projected.
There is a drop of 180 feet at the falls and further
drops between the falls and the outlet in the Ottawa
River.
In all, at lowest water, the Lievere River,
from its falls to its mouth, can probably produce
50,000 horsepower, which could be transmitted to
Ottawa and other points, without difiiculty. The
character of the Ottawa Valley, in respect to abundance of w'aterpowers, is such, it is claimed, that
the capital of the Dominion must eventually become
the greatest manufacturing center in Canada. Electrical energ>', produced by waterpower, costs in the
Ottawa Valley, at present, about $15 per horsepower
per year, while the same amount of power produced
by steam costs upward of $50 per annum, but with
the important difference in favor of water that the
sleam-groduced power is only for the ordinary working day, while the water-produced power is for the
whole 24 hours.
Alderman Askwith of Ottawa has been figuring on
the possibility of "warming the city by electric energy,
generated at the Chats Falls, 35 miles distant from
the city. He calculates that on the basis of last
season's coal prices, the average cost of heating an
ordinary dwelling would be $90 by electricity, as
against $60 by coal for the winter season. But he
also figures that, by a systematic utilization of the
entire potential throughout the j'ear, this cost might
U.
be much reduced.

From the Buckeye
Columbus,

October

—

State.

Cincinnati,

11.

It

is

Dayton and Toledo Traction Company

be moved to Dayton.
The stockholders of the Cincinnati, Milford and
Loveland Traction Company have organized and the
will

following-named

officers

have been elected

:

Presi-

H. Kroger vice-president, J. M. Wilson
and treasurer, J. Nevin Roberts. Harry
L. Gordon and Leo J. Van Lahr complete the board
of directors. The first assessment on the stockholders has been made and the money has been paid into
Contracts have been
the Provident Savings Bank.
awarded for rails and the construction work will
be begun at an early date.
The Columbus, Delaware and Marion lines were
partially tied up a few days last week because of
shortage of coal, and were compelled to rely upon
the electric-light plant for power. A supply was secured later in the week, however, and the power
house at Stratford was again put in operation.
A company has been organized at Youngstown
B.
secretary

dent,

;

manufacture iron trolley poles. The plant will
be located near that of the Youngstown Iron, Sheet
and Tube Company, but at this time it cannot be
to

learned

who

are interested in

it.

The Ohio Central Railway Company has applied
for a franchise over East Long Street in Columbus.
The
It is intended to enter the city in that way.
company proposes to

sell

Thompson. The new company has absorbed the
Fisher Electric Construction Company and secured
large quarters near the News Building, where an extensive plant of retail and local work will be
equipped.
The Village Council of New Martinsville,
W. Va., has been asked to grant franchises to the
B.

New Martinsville-Sistersville Electric Railway Company and the New Martinsville Light, Heat and
Power Company.
It is reported that the Appleyard syndicate is arranging to extend its line from Newark to Zanesville at once.
A company was incorporated some
time ago for this purpose.
It is reported from Dayton that contracts have
been awarded for the construction of the lines of
the Greenville and Union City and the Union City
and Muncie electric lines. If these lines are built
all the principal Ohio towns may be reached from
Muncie and other points in Indiana with little difficulty by electric lines.
Stuart A. Allen has been appointed traffic manager of the Miami and Erie Transportation Coinpany, with offices in the Union Trust Building, Cincinnati.

The Cincinnati and Eastern Traction Company
now has four new passenger cars which are as complete as any coaches that have ever been purchased
They will seat
for an electric road in the state.
The seats are upholstered
72 persons with comfort.
in red plush and with plate-glass windows and mirrors between them, package racks, toilet rooms,

smoking apartments make a very complete coach.
The road has been practically completed between
Richmond and California, and the power house has
It is
been tested and found perfect in operation.
likely that that section will be put in operation
within a very short time.
A franchise has been granted by the city of
Mansfield to the Mansfield, Mt. Gilead and Delaware
Traction Company, and it is believed that the work
of constructing the line will be begun at once. The
idea has been advanced that there will be traffic
connections formed between this line and the Columbus, Delaware and Marion, for the purpose of
forming a through line between Columbus and Cleveland, but this remains to be seen.
Toledo and Indiana Railway Company has

The

at
applied for a franchise to cross the highways
21 points in Lucas County.
The Urbana, Bellefontaine and Northern Railway
Company has increased its capital stock from $5° to
will proceed
$500,000. which would indicate that it
to the construction of its lines at once.
The Rapid Railway Company of Cincmnati^ is makroad
ing rapid strides in the construction of its
Cincinnati Traction
an'd expects to connect with the

by the middle of this month.
New
Electric Storage Battery Company, a
of $18,000,Jersey incorporation, with a capital stock
to do business.
000, has been admitted to this state
lines

The

The Ohio office is located in Cleveland.
The Mansfield and Ashland Electric Railway Com-

franto the city of Mansfield for a
The application
chise to operate lines on its streets.
lor
streets
on
has been referred to the committee

pany has applied

3ctiori

stated that the
Mandelbaum svndicate will erect a large power house
at Dayton to furnish current for the roads that it
is operating there.
The amount to be spent in the
building and equipment of the plant is placed at
$2,000,000 and the structure is to occupy about one
It is also said that the offices
square in the city.
which have been maintained in Cincinnati for the
O.,

tickets

good

in

the city at

the rate of 10 for 25 cents or 46 for $1. The road
is competing with the Columbus, Newark and Eastern Traction Company for an entrance into the city
over this route.
The Fisher Electric Company of Toledo was incorporated a few days ago with a capital stock of
Sio.ooo.
The incorporators are H. O. Fisher, E. X.
Schaffhaldt, J. M. Shunck, H. F. Shunck and Harry
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The Columbus, Marion,
Company has secured an

Tiffin

and Toledo Railway

injunction against the Co-

Conrpany
lumbus, Delaware and Marion Railway
branch line to Prosto prevent it from building a

and Richwood.
wi 1
The Toledo and Indiana Railway Company
this fall,
complete its lines as far as Wauseon, Ohio,

pect

if

right-of-way, no highways to be used.
Judge Gamble of Logansport has rendered his decision in the condemnation proceedings of the Fort
Wayne, Logansport and Lafayette Traction Company against the heirs of the Wabash and Erie Canal
towpath, announcing that he would appoint appraisers on the 13th.
This is the beginning of what
outright the
^

promises to be a hard-fought legal battle, extending
through Cass, Miami, Carroll and Tippecanoe Counties.
In addition to the heirs, the Wabash Valley
and the Wabash-Logansport Traction Companies are

among

the defendantj. The latter has already secured possession of a strip of the towpath between
Logansport and Peru, and has nearly completed its

line

upon

it.

Bids were opened on the nth inst. for the contract
installing the mechanical and electrical equipments of the new postoffice building at Indianapolis.
There were 10 bidders, the bids ranging from $111,028 to $149,700. Joseph McWilliams & Co. of Louisville submitted the lowest bid.
The contract will be
awarded some time this week.
of

The electrical display or illumination of the streets,
business houses and the grounds and arena of the
Indianapolis Fall Festival and Horse Show, being
held this week, is as immense as it is brilliant. The
great improvement and progress made in electric
decoration is amazing to the people and greatly admired by all. The display is abundantly successful.
F.

.

possible.

,

^.

,•

.

t-v

Dayreport of the auditor of the Cincinnati,
for the month
ton and Toledo Traction Company
earnings ot $44>of September shows total gross
operating expenses of $23,050.16 and net
,

The

090.12,

earnings $21,039.96, the net income being $4,788.49net
For the four months ended September 30, the
income $28,earnings were $93,29570 and the net
°-.

054-69.

^-

^•

Information from Indiana.
October 13.— The New Albany and
artiFrench Lick Valley Traction Company has filed
Indianapolis,

with a capital stock of $100,000.
incorporators are Crawford Fairbanks, Thomas
and
Taggart, L. F. Dickson of Chicago; B. J. Jeup
Thomas B. Buskirk. The road will start at New
Albany and will extend to French Lick, passing
Mirough Mooresville, Greenville, Galena, Palmyra,
cles of incorporation

The

Fredericksburg, Hardinsburg, Rego, Chambersburg,
Paoli and West Baden. The company has asked for
The New Albany
a franchise to enter New Albany.
the
Street Railway Company is building a line out
of
Paoli pike to the city limits, and the question
the new company entering over this line or over an
independent line is involved. The Southern Indiana

Interurban

Railwav

Company, which

is

composed

that
the same syndicate of Chicago capitalists
owns the New Albany Street Railway system, has
to cona large force at work on the interurban line
'
nect New Albany and Jeffersonville.
The Evansville. Booneville and Rockport Railroad
Company was incorporated on October 9th with $30,000 capital, but providing for an increase. The road
run from Evansville, through Vanderburg
will
County, to Newburg and Booneville, in Warrick

of

County, and to Rockport in Spencer County. The
company has a plan to purchase and lease streetrailway systems to complete its interurban system.
The directors are William Trekeld, Charles E. Maley, Claude Maley, Daniel Wertz and E. C. Hemming.
The Union Traction Company has been granted
a franchise to extend its system from Daleville to
Middletown, and another franchise to extend its
system from Muncie to Alexandria. Five miles of
the latter road is graded and the road will be constructed at once.
The right-of-way through Delaware County for the Muncie and Portland Traction
line has also been entirely secured.
This line is
supposed to be a part of the Union Traction .system.
The Wabash-Logansport Traction Company, operating the Peru interurban, has accepted a franchise
by the terms of which it is to build a city system
in Wabash.
This system, when completed, will connect the Wabash-Logansport interurban on the south
with the Fort Wayne and Southwestern Traction
line on the north, thus joining the two systems for
through service, if desired.
The Muncie, Newcastle and Alexandria Traction
Company has abandoned its projected electric line
from Muncie to Newcastle, although it had obtained
nearly all its right-of-way, because its rival, the
Union Traction Company, stole a march on it by
beginning the construction of tracks between Muncie and Alexandria.
The Indianapolis and Northern Traction Company,
which has secured a franchise to enter Kokomo,
has now applied for a franchise for an electric-lighting and heating plant. There is a strong sentiment
in favor of granting the franchise.
Mr. Marrott has
a five years' contract to light the city, and this could
not be secured by the new company at present.
Wabash and Marion are within a few months to
be joined by an interurban line. Eastern capitalists
have agreed to finance the line, and engineers are
now surveying the route. It is proposed to buy

Old Mexico.
Austin,

Texas, October

8.

—There

are

some big

electric-railway projects on foot in Mexico, and if
the plans now being matured are carried out, that
country will soon have a number of long interurban
electric lines.
It is stated that liberal subsidies have
been offered by the federal government and the state
governments of Jailsco and Aguas Calientes as an
inducement for the building of an electric line between the cities of Guadalajara and Aguas Calientes,
The country through
a distance of about 120 miles.
which the proposed line would pass is comparatively
even ground, although there are some rough stretches
which would require heavy construction work. The
matter of building this road is now being considered
by a syndicate of New York capitalists, who have
sent an expert to Mexico to investigate and make
a report upon the feasibility and probable success of
the project.

Manuel Siquieros and a number of other wealthy
mining men of the city of Chihuahua and Jesus
Maria, in that state, propose to build an electric railway to connect the town of Minaca, the terminus of
the Chihuahua and Pacific Railroad, with the Jesus
Maria mining camp. The proposed road will be devoted principally to carrying ore and other freight
shipments between the two places. The country is
too rough for a steam road, and the proposed electric
system is to have a number of branches running to
the different mines of that district. It is proposed
to utilize the power of the wonderful waterfalls of
Passaunchic, situated in that immediate section, for
generating electrical energy to be used in the motive
power for the railway and in the mines throughout
the district. The water of these falls drops a sheer
1,500 feet over a precipice.
project is underway looking to the consolidation
under one management of a number of electric-^

A
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Northern Mexico. The plants involved
are located at Tanipico, San Luis Potosi, Victoria
and Linares. It is also the intention of the Americans who are promoting this combination to build
elctric-light plants at Montemorelos, Matamoros and
several other thriving towns in Mexico.
In addition
to the plant at San Luis Potosi, which may be embraced in this merger, another American company
represented by George Waddill, has been granted a
franchise by the Municipal Council of that city for
the installation of a large electric plant which shall
furnish power, light and heat for local industries and
light plants in

and

Electric Railway Company.
The contracts run about $21,000 a mile, including equipment,
giving a total of about $800,000.
John Costin, Jr., has been granted a franchise
at Chisholm, Minn., for a local electric-lighting plant.
The Chippewa Valley Electric Railway Company,
vyhich has an interurban line between Chippewa
Falls and Eau Claire, Wis., contemplates the conIllinois

now

in

progress.

Emilio Dysterud, general manager .of the Monterey
Electric Light and Power Company of Monterey,
Mexico, has been making an extended tour of the
United States, during which he visited Chicago, St.
Louis and a number of eastern cities. He made
some large purchases of machinery for his plant during his trip, it being the intention of the company to
increase the capacity of the plant from 800 horsepower to 2,006 horsepower.
It is announced that good pi-ogress is being made
in the work of laying the cable between the ports of
Vera Cruz, Frontera and Campeche. Mexico. The
steamer Idum has the cable on board. The expedition is in charge of Dr. A. E. Kenelly, an electrical
W. D. H.
engineer.

Northwestern Notations.

—

Minn., October 11. The mayor of
New Hampton, Iowa, has reported to the council of
the city a recommendation for municipal ownership of
Minneapolis,

the electric-light plant

and the installation of new

dynamo, engine and boiler.
The Burlington Railway Company has completed
its electric line between Deadwood, S. D., and Lead
and has put it in operation. The company found
the grade so steep that steam locomotives were
unable to make the trip without throwing a mass
This made it unof soot and cinders at all times.
pleasant traveling.

and quicker

The

electric line will give better

service.

The Madison and Northeastern Railroad Company
has been incorporated at Madison, Wis., to build an
electric road northeast to Fond du Lac and Oshkosh,
via Sun Prairie, Columbus, Beaver Dam and VVaupun. The line will be 130 miles long. Henry Knox
of Chicago is said to be back of the enterprise.
Lincoln, Neb., will vote on November 4th on $55,000 bonds for the purchase of a municipal electriclight plant.

of Des Moines
tracks beyond Altoona, Iowa, as rapidly as possible, and will soon be beyond Mitchellville, .when complete service will be established to

The Interurban Railway Company
pushing

ii

its

that point.

The St. Anthony Hill Electric Company has been
incorporated in St. Paul with $50,000 capital stock
The new
to furnish light for St. Anthony Hill.
company will be on friendly terms with the present
company, from which it will secure its power.
Browerville, Minn., has defeated a proposition to
an electric-light plant.
The Winnipeg, West Selkirk and Lake Winnipeg
Railway Company has begun work on an electric line
from Winnipeg to Selkirk. Man., which it proposes
establish

When the
in operation by July 1st next.
completed, it will connect with the Winnipeg
is
to be exThe road
Street Railway Company.
tended to Lake Winnipeg next year.
Citizens of Mount Ayr, Iowa, contemplate arranging to connect with Creston by an electric-railway
have

to

road

is

line.

The

St.

Paul Gas Light Company has appealed

the council for an extension of time in which
complete the work of placing its wires in subways
The committee of the
in the underground district.
Board of Aldermen has therefore voted to extend the
time from 30 to 60 days. This will require the
resolution to return to the Assembly before it can
to
to

become

effective.

Electric Light, Heat and Power Company has awarded the contract to J. H. Collins &
Co. of Chicago to build and equip an electric railroad from Creston to Winterset, Iowa. About 11
miles of the road has been graded, and it is expected to build 20 more this fall. The stockholders
of the company have also formed the Des Moines,
Mount Ayr and Southern Electric Railway Company
and propose to build from Creston to Mount Ayr.
The capital stock of the company is $5oo,ooo. Three
routes are in view, and the company expects to

The Creston

start

work

in

the spring.

Palmer has resigned as manager of the
Waterloo (Iowa) Gas and Electric Company.
The Waterloo and Cedar Falls Rapid Transit
L.

P.

Company of Waterloo, Iowa, has doubled its capital
The increased
stock, making the total $1,200,000.
capital will be used in the extension of the lines, the
construction of car shops, building new cars and
new equipment
The Crowley

generally.
Electric Company of Duluth has
been awarded the contract for a village electriclight plant for Verndale, Minn., at $6,511.
The
plant is to be in operation by December 15th.
Townsend, Reed & Co. have been awarded the
contract for the construction of the interurban line
.between Davenport and Clinton, Iowa, for the Iowa

from Eau Claire to Menominee,
from Eau Claire to Mondovi, Wis., is

struction of a line

A

Mich.

line

also projected.

R.

Among

for private houses.
The new company has a paid-up
capital of $300,000 gold, and preparations for the con-

struction of the plant are

October

Lake

Salt

City,

the Rockies.
Utah, October 8.— On

October

2,

The Federal and Gold Copper Company
ists,

is
the
of the corporation formed of Wisconsin capitaloperating the Como Eureka mine at Como Dis-

The company

power plant at the
cost of $10,000, from which electric power will be
transmitted to Como to operate and light the company's mill and hoist plant.
In the matter of the application of the American
Falls Water Power Company for an injunction restraining the city of Pocatello, Idaho, from interfertrict.

ing

with

under

the

of

steam-electric

its

plant

waterpower franchise. Judge Beatty, in the
Federal Court, states that the company had no legal
right to operate a steam plant, but he granted t1ie
injunction until December 17th, at which time the
company's franchise will expire unless its conditions
its

are complied with. The case reduced in a contest
between the American Falls Power, Light and Water
Company and the American Falls Water Power
Company, locally known as the Brady Company.
Both companies were granted identical franchises, the
conditions being that the power he generated and
transmitted from American Falls and that a stated
sum be expended, the power to be delivered by December 17th. Brady constructed his plant and had
the power in Pocatello on August ist. The other
company erected a steam plant, the operations of
which were forcibly stopped by the police under
the direction of the mayor and council.
By the
decision the city is restrained from further interference of the operation of the steam plant until
after December 17th.
The Electric Light Company of Provo, Utah, has
offered to sell the city its franchise and interests for
$25,000.

Colonel Stout of Boise, Idaho, president of the
Electric Light and Gas Company, which is now installing a 2,700-horsepower electric power plant on
the Payette River. 20 miles above Boise, states that
the new plant will be completed by December isl.
The plant is modern in every particular and will cost
when completed $400,000. It is the intention of the
company to light Boise and furnish power for a
number of mines in the locality, and later on the
business of the company will be extended to other
towns where light and power are needed.
There is under consideration the establishment of
a wire-rope tram line covering a distance of nearly
10 miles from the old-time Vulture group of gold

mines to Wickenburg, Ariz., by prospective purchas-

famous mines. It is intended, in the event
of the reopening of these rich claims, to utilize electricity for every possible purpose, including the equipment of machinery, trams, lighting and heating, operating of mill, and for every purpose where it can be
used.
G.
ers of the

PERSONAL.
A.

P.

Munning

of the

of

his

Chicago friends

last

of the
called on

office

week.

J. L. McCreary has been appointed superintendent
of electric and motive power of the Federal District
Street Railway Company of the City of Mexico,
succeeding E. C. Littlewood, resigned.

Harrington DeWitt Leamard, an
neer with the Seth

W.

Fuller

C. Clarke, president of the Sea View
Railway Company, died at his home in
South Kingstown, R. I., October 8th, aged 62 years.
Death resulted from a nervous collapse. He was

Electrical

largely instrumental in installing the town's electriclighting and water plants.

A. M. Patitz, a well-known mechanical and elecengineer of Milwaukee, Wis., died at his
home, 508 Galena Street, Milwaukee, on the morning
of October 5th, at the age of 33 years. He came to
the

United

States

from Germany

in

18S5.

He

is

survived by a wife and two children.

James P. Gilbert, who has been general superintendent of the New York and Ohio Company, Warren, Ohio, manufacturer of Packard lamps and transformers, has resigned his position and will take the
general management of the Standard Electrical Manufacturing Company at Niles, Ohio, manufacturer
of the Standard incandescent lamp,
Reginald

A.

Fessenden,

until

recently

with

the

government as an expert in wireless telegraphy, has
resigned and will locate at Norfolk, Va., to conduct
experiments with his wireless-telegraph appliances.

Experiment stations will be established in the neighborhood of Norfolk, and Mr. Fessenden's purposes
to develop a purely American system of space telegraphy.

W.

Mr. Ralph
Institute

of

Pope,

secretary

of the

American

Engineers, was married, on
October ist, to Mrs. Katherine A. Durant of Great
Barrington, Mass., at Ocean Grove, N. J. The ceremony was performed by the Rev. Mr. Longley.
rector of Trinity Church, Asbury Park. Mr. Pope
has been secretary of the Institute for about 16
years, and is very popular with members of that
society and other friends, who are extending their
Electrical

congratulations.

ELECTRIC LIGHTING.
The

Taylorville

(111.) council has passed an ordinance providing for the construction of an electric-

Bonds to the extent of $20,000 will be
issued for that purpose.
light plant.

The American
rion,

Ind.,

plant.

It

Light,

of 50,000 people,

city

and Heating Company, Ma-

preparing to erect a modern power
will be designed to supply light for a
is

if

necessary.

The Chicago Edison Company

is

placing founda-

tion in an annex to its Harrison Street power station for a new generating unit, consisting of a 2,000kilowatt, three-phase, 25-cycle, 9,000-volt, General
Electric alternator, direct-connected to a 3,400-horsepower, vertical, cross-compound Allis-Corliss engine.
It is said that E. E. Rines, an Indianapolis (Ind.)
has invented an incandescent lamp of
which the light can be varied through two, four, six,
eight and 16 candlepower.
The lamp employs two
filaments, and the different voltages are obtained
by turning the lamp in the socket. Mr. Rines was

electrician,

ihomas A. Edison's

in

laboratories for 12 years.

Judge Chytraus of Chicago has authorized Receiver Theodore K. Jackson of the Evanston Yaryan
Company to borrow $30,000 to make improvements
the

in

plant.

The

petition

filed

by

the

receiver

states that he finds that the heating apparatus is
in poor condition to furnish heat, and that in order
to operate the plant economically he will have to

make

extensive

improvements.

States Electric Lighting Company of
Washington, D. C, has transferred to the Potomac
Electric Power Company of the same place all of
its property,
deeds, assets and franchises for the
consideration of an amount of the Potomac company's stock equivalent to the value of the property.
This means that the United States company has

The United

ceased to exist.
indebtedness.

The Potomac company assumes

all

a fight between
(Neb.) Thomson-Houston Electric
Light Company and the different electrical workers'
unions.
The fight has been over the question of
Recently the light company signed an
recognition.
agreement recognizing the unions and thus putting
an end to the warfare. During the fight the unions
have done everything to hamper the business of
the company and have succeeded to some extent. No
change in the scale of wages will be made.

electrical

engi-

the

New Omaha

Company, and Miss

Grace Adele Tucker were married at the home of
the bride's parents, in Boston, on October 7th.

Andrew Creelman,

111.

William

For some years there has been

New York

Cutler-Hammer Manufacturing Company
several

Joliet,

will install a

operation

an expert in hydraulic engineering,

is

and will be placed in charge of the waterpower development on the Drainage Canal at Lockport and

trical

1901, ground was broken at Colorado City, Colo., for
the erection of the Telluride Reduction Company's
plant for the treatment of ores.
October 2d of this
year was celebrated as the first anniversary of that
occasion by breaking ground for an iminense addition
to the plant, which will more than double the capacity.
The new addition will enable the company to
treat 200 tons of ore per day more than it has heretofore handled, making the daily capacity of the plant
500 tons. The contract for the machinery for the
addition was let two weeks ago to the Allis-Chalmers
Conipany of Chicago, which furnished the present
equipment. The General Electric Company of Schenectady, N. Y., will supply the electrical portion of
the equipment. The entire mill will be in full operation March ist next.
title

He

District.

1902

and electrical engineer, died in Los Angeles, Cal., on October 13th of
heart failure. Mr. Creelman went to California
from Chicago a few months ago and was employed
by the Western Union Telegraph Company.
a telegraph

Albert Crane, formerly first assistant chief engineer of the Lake Superior Power Company at Sault
Ste. Marie, has accepted a position as one of the
assistant chief engineers of the Chicago .Sanitary

ELECTRIC RAILWAYS.
The Lake Shore

Electric

Railway Company

of

Cleveland, Ohio, one of the Everett-Moore properties, has decided to issue $4,000,000 bonds to lake
up its entire existing debt.

The Joliet (111.) and Western Railway Company
on October xoth filed a trust deed for $10,000,000
in favor of the Royal Trust Company, to secure .50year five per cent, gold bonds. The proceeds
cured by the sale of the bonds are to be used

sein

'

October

iS,

construction

tlic

from

Jolict
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of an

westward

to

electric

extend

railway to

Morris and DcKalb,

all

in

Illinois.

The Zanesville (Ohio) Railway, Light and Power
Company has been incorporated with a capital of
The incorporators are G. H. Warrington,
$1,000,000.
J.

necessary rails and other material. It is too late
now, however, to do much this fall, but early next
spring the road will be built, and it will be built early
the vear, too."

in

TELEGRAPH.

Ross, G. M. Finch and E. E. Giienther.

Manager Tracey

The Washington, Baltimore and Annapolis

Railway, to which considerable interest attaches on account of its proposed nse of B. G. Lamme's singlephase railway system, is to be built by the Cleveland
Construction Company of Cleveland, Ohio.

The report of the Aurora, Elgin and Southern
Railway Company for the nine months ended September 30th shows total gross earnings of $308,241.13,
operating expenses of $179,123.89 and net earnings
of $129,117.24, the net income being $54,117.24.
The Bullshead (N. Y.) and Annadale Beach Railroad Company has been incorporated with a capital
of $250,000 to operate an electric railway eight miles
The dilong, from Bullshead to Annadale Beach.
rectors include James W. Hughes, Harcourt BtiU

and others.

The London, Aylmar and North Shore Electric
Company has been incorporated with a

Railroad

and operate an elecrailway with terminals in London and Barwell.
Out., Canada, and passing through Middlesex and
Essex Counties.
capital of $500,000, to construct
tric

Railway Company
and let
the contracts for the electric equipment of 41 miles
This report, if true, marks
of its (steam) road.
the first practical step taken by any of the great
English railroad companies to supersede steam locois

It

said that the Norlheaslern

England has made

in

final

arrangementl;

motion.

The DeKalb- Sycamore Electric Company is rebuilding its central power plant at DeKalb, 111., to
provide for its increasing business, and to furnish
power for the interurban electric line now oemg
constructed between DeKalb and Sycamore. 111. The
Arnold Electric Power Station Company of Chicago
is acting as consulting engineer.
directors of the Metropolitan West Side Elevated Railway Company of Chicago have called
a meeting of the stockholders for November 5th, for
the purpose of submitting the question of enlarging
the objects of the corporation, so that it may build
a downtown terminal and independent spur track

The

for wdiich ground was purchased last year between
Market Street and Fifth .iXvenue and Jackson Boulevard and Van Bnren Street. The object of the new
terminal is to relieve the Union Loop of some of
the traffic that now congests it at certain hours of

the day.

Idaho, although having one street-railway
operation, is considering applications for
franchises for two more. One of these companies
known as the Inter-mountain Electric Railway
is
Company. It is said to be backed by a Mr. Costigan
nf St. Paul, Minn. The other company's name is
not given out, but it is said that the people concerned in the enterprise are from Denver, Colo.
Franchises have been granted to neither company
as yet, and what the council will do in the matter
Boise,

system

of the

Western Union telegraph

at Wheeling, W. Va., has decided to employ
girls to do the messenger work instead of boys.
is unable to engage enough boys for the work.
office

He

The War Department

has arranged to transfer the
telegraph system of the Philippines from the military
civil
authorities.
First-lieutenant Charles W.
to the
Wallace of the Signal Corps has been detailed to
organize a civil telegraph bureau there. This change
will, it is said, be of mutual advantage to both the
army and the civil authorities in the islands.

The Northwestern Telegraph and Stock Company
of Troj', N. Y., has been incorporated to operate
lines of telegraph and telephone between New York,
Chicago, Philadelphia, St. Louis, San Francisco,
Montreal and other cities. The company has a capital
of $40,000, and its directors are Michael J. Duily,
Peter Curley and Thomas Hendrickson of Troy.

On

October loth the messenger boys of the Postal

Company

Mo., went
on a strike. They were out but two hours when
the trouble was smoothed over and everything going
on as before the outbreak. The cause of the trouble
was a newspaper report to the effect that the company was making plans to supersede the boys with
girl's.
The report was proved false and so the boys
resumed their work.

Telegraph-cable

in

St.

Louis,

Postmaster-general H. C. Payne has issued the
following order to the officials under him; "Owing
to the meager appropriation provided the Postoffice
Department for telegraph service, it is necessary
that official telegraphing be limited to the actual
Those officials whose duty
necessities of the service.
telegrams will govit is to prepare and sign official
ern themselves accordingly, resorting to the use of
telegraph lines only when it is absolutely necessary.
cable steamer Colonia, laying the all-British
cable, which sailed from Bamfield Creek,
Vancouver Island, on September i8th, arrived at

The

Pacific

Fanning Island on the morning of October 6th. The
cablesteamer is credited with having broken all
of
laying records, having maintained an average
the entire
eio-ht miles an hour, thereby completing
pronow
journey in 17 days 21% hours. She will
for which
ceed to lay the Manila-Hawaiian cable,
she has contracted.

AUTOMOBILES.
of Clevecapital
land Ohio, has been incorporated with a
carnages proof $500,000 to manufacture motor

pelled by electricity

and compressed

air.

in

Y.,
The Buffalo Forge Company of BulTalo, N.
describes Us
has issued a tasteful booklet which
for indusdown-draft stationary and heating forges
trial work.

publications of the Fort Wayne
(J"''-)
include an instruction book on Wood
typeWood
the
on
folder
a
instruments,
measuring
calendar card and
oil transformers, an October
powerbulletins on the firm's enclosed, direct-current,
smallcircuit and no-volt arc lamps and standard
motor panels. All are well illustrated.

Recent

The New Orleans car strike was ended last Siinand the men went to work on the following
Monday. The negotiations for the settlement began

A

Saturday

night

and lasted

until

Sunday morning

The basis of the settlement is thai
the men go back to work at 20 cents an hour for a
lo-hour day, a minimum day to be 7% hours long.
No discrimination is to be made against any of the
men and as many are to be taken back as are needed

at seven o'clock.

operation of the company's lines. This,
the
practically speaking, is a complete victory for
the

strikers.

Works

The Smith & Hemenway Company of 296 BroadNew York city, has issued the fourth edition
This
of its "Green Book of Hardware Specialties."
way,

book

is

contains
is

considerably larger than the last one. It
matter and
144 Pages of highly interesting

illustrated

throughout by a number of half-tones.

contains illustrations of all articles manby the Smith & Hemenway and Utica
Forge and Tool Companies. It is printed on

The book
ufactured

An ordinance granting a 20-vear franchise to the
Chicago, Milwaukee and Inland Lakes Traction Company for an electric hue in Milwaukee .\venne from
Lawrence Avenue north to the city limits, was introduced in the Chicago City Council on October
This company proposes to have its city ter0th.
minus at Lawrence and Milwaukee Avenues. It has
already applied for a franchise for the county. The
only compensation offered is to pave the street from
curb to curb with cedar blocks. The company wants
to carry freight in bulk between 11 p. m. and C> a. m.
The measure was referred to the committee on local
transportation.

Speaking of the extension of the Hawks-.'\ngus
road from Jackson to Lansing. Mich., James McNamara. attorney for the road, said recently ''There
are many reasons why the road was not built this
season, too many to attempt a detailed explanation
but the principal cause was our inability to get ma-

Drop

border
green paper and each page has an .attractive
in

orange around

Why, we have had to borrow rails from the
Michigan Central within the last month to repair
our tracks between Ypsilanti and .'Vnn .Arbor, because
we could not purchase them. Railroad-construction
material has been practically out of the market. Now
we have got our orders placed where we will get the

and

real

estate

in

Madera and

MISCELLANEOUS.
The Consolidated

Electric Light

pany of Gowonda, N.
a capital of $50,000.
C. S. Phelps and G.

Y.,

expert who
fire-alarm system.

and Power Com-

has been incorporated with

The
I.

directors are E. C. Fisher,
Lincoln.

Houghton, Mich., has sent

to

Chicago for an

elec-

with the Gamewell
The Houghton system is out of
order, and local electricians have been unable to do
anything with it.
trical

is

familiar

Architect A. E. Bowd of Lansing. Mich., is preparing plans for a large brick power house to supply
light

Jieat,

mated cost

A

and power
is

to

College

Agricultural

State

several
at

buildings of
Lansing. The

the
esti-

$125,000.

issued report by A. A. Vosey, electrical engineer of the city of London, England, upon
the central-station output of that city during igot
states that about 11,500,000 kilowatt-hours were sold
by the companies at the rate of nine cents a kilowatthour. The price of this unit has dropped, since 1S95,
from 15 cents to. the figure mentioned.
recently

The United

Stales Construction Company of ToOhio, has been incorporated with a capital of
The incorporation is formed for the pur$1,000.
pose of constructing railroads, electrical plants, telegraph and telephone lines, etc. The incorporators
are L. H. Gould, J. P. Degnan, Charles Komrofoky,
Sherman Bond and John L. Haley.
ledo,

An odd spectacle was seen recently on a bridge
(Pont Sully) over the Seine River in France. Men,
women and children wdio happened to be on the
bridge suddenly began to dance a wild highland fling
\\'hich was e.xceptLonally amusing to on-lookers.
The
cause of the demonstration was a defective trolley

which became grounded through the bridge,
it and shocking everyone who was

wire,

thereby charging

unlucky enough

to

be crossing the river at that time.

An announcement

has been made that work on the
extension to the local Denver and Rio Grande Railroad shops in Salt Lake City, Utah, will commence
at once and not stop until the improvements are completed.
Manager Herbert has ordered R. F. Hayward, electrical engineer, to lake up at once the
matter of the large electrical power plant contracts
for its construction will be let immediately.
The
buildings will be located west of Sixth West Street

and views of

electric

locomotives used

in steel

work,

electric-railway companies, in coal and metal
mines, in factories and on plantations. Detail pictures of parts are used to illustrate the description,
and the catalogue closes with specifications and blank

by

<lata

and

will combine all the latest improvements for such
The power house is the most important
a plant.
part of the contemplated improvements and will be
built at once.
main shop building will also be
provided, with a large extension, adding a roundhouse, machine shops, paint shop and new car shop.
The new shops will be equipped with new and e.\pensive tools, capable of turning out the very heaviest
locomotives. Each tool will he equipped witii its
own motor, thus doing away with the old system of
lielts and \yheels.
The power house will be a large
brick building with factory windows.

TRADE NEWS.
Sayre Bros, of Newport News, Va., want three
induction motors, one each of two, 10 and 15 horsepower, 220-volt, three-phase, 6o-cycle machines.
The Lubbock (Texas) Electric Company has been
incorporated with a capital of $2,500. The incorare C. E. Spath, M. G. Abernathy and
Graham.
The Piedmont Electric Company of Asheville.
N. C. has been incorporated with a capital of $25,000.
The incorporators are William Farr, George
L. Hackney and J. H. Weaver.

porators

H.

S.

It

it.

The Westinghouse Companies' publishing department has recently distributed a handsome catalogue
of electric locomotives for surface haulage, as manand
ufactured by the Baldwin Locomotive Works
Comthe Westinghouse Electric and Manufacturing
pany. The book is well illustrated with diagrams

is

said that the General Electric

Company

has

expended so far this year more than $1,000,000 upon,
its plants and has already planned for ah expenditure,
of $1,500,000 in 1903 in expanding its manufacturing
The above extraordinary expenditures are
capacity.
all charged against the profit of the business, which
may account in a large measure for the fact that
while the General Electric people say that the company is safely showing net profits of $1,000,000 per
month, official published reports have as yet failed
to show such large returns.

BUSINESS.

sheet.

Jeffrey Manufacturing Company of Columbus,
Ohio, announces that its catalogue of elevating and
conveying machinery is now ready for dislrihulion
and that it will be glad to supply all interested parties

The

:

terial.

wheel machinery
Fresno Counties.

A

PUBLICATIONS.

Electric

day,

pany, all franchises in Fresno, Madera and Kings
Counties, besides the material for distributing systems in the city of Fresno, and on the Flanford
extension. This includes many miles of copper wire
with the poles and insulators, all the material at the
operating station, transformers, generators, etc., the
motor for driving the Fresno waterworks, the water-

;

The American Motor Carriage Company

cannot be foretold.

for

2§5

POWER TRANSMISSION.
October 22, 1902. the plant and properties of
the San Joaquin Electric Company will 4ic sold at
the courthouse at Madera, Cal., under order of the
United Slates court. No bid will be accepted by
the master in chancery, Wynn Helm, for less than

On

$?50,ooo.

The

property to be

Fresno Water Company's

.sold

consists of the
by the com-

stock, held

with a copy.

The Whitehead Machinery Company

of

Daven-

Iowa, announces that it has ready for immediate shipment 10 72-inch by 18-foot tubular boilers
(125 pounds pressure), with all accessories. The

port.
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;

lioilcrs

arc located in the Lindell Railway Company's
in St. Louis, Mo.

power house

Charles H. Besly & Co. report the month of September as one of the largest in the amount of sales
They are making
that they have ever enjoyed.
many shipments of their Gardner grinders to variare closing many
and
ous parts of the country,
contracts with agricultural people for their cele-

October

hrated Helmet oil and Badger and Bonanza cups.
They are receiving numerous orders for complete
shop equipments, and for tools and supplies for repairs and replenishing.

To meet the demands of the trade, and at the
request of its customers, the Mica Insulator Company of New York and Chicago is now manufacturing its new-process Empire oiled cloths in the form

igo2

i8,

under the registered name of Linotape.
in any width from one-fourth inch to
36 inches, and samples will be furnished on application.
The company states that the tape seems to be
meeting with universal satisfaction and that there
of a

tape

It

is

made

is

a

growing demand

sued a

little

booklet

for

it.

The company

describing the

tape and enclosing a sample of

merits

has
of

is-

the

it.

ILLUSTRATED ELECTRICAL PATENT RECORD.
issued (United States Patent

John

Controlling Device for Electric Generators.
H. Bickford, Salem, Mass. Application

filed

March

710,414.

1900.

19,

one or a number of trans(or connecting It with
two storage batteries and means for connecting

An electric circuit contains
lating devices, a dynamo and
the circwit.

means

them in series with the circuit, exclusively of the dynamo. Means are also provided for connecting the storage
batteries in parallel with the dynamo and a resistance is
adapted to be introduced when the storage batteries are
thus connected in parallel with the dynamo.
710,425.

Frame

for Dynamo-electric Machines. Alex-

J. Churchward,
filed September

ander
cation

Appli-

Brooklyn, N. Y.
12,

710,532.

Office^

Charles

October

Spragiie,

7,

jgo2.

Boston,

Mass. Application filed February 24, 1902.
The bond is composed of a laminated strip having flat
feet and an intermediate extensible portion, the layers
composing the flat feet being soldered togeiher. A sheath
incases each flat foot and incloses the end thereof. This
sheath is made up of a metallic strip bent or folded to
present a top layer, a bottom layer, and an end portion.
A thick strip of sheet solder is attached at one end ot the

sheath.

Electric Motor or Generator. John A. TitFranklin, Pa., assignor of one-third to
James C. Titzel, Glenshaw, Pa. Application filed

710,541.

zel,

Sr.,

December

1896.

dynamo-electric machine,
combining with an armature a held-maenet frame therefor, and cores of metal of low permeability provided for
(he field-magnet frame, the pole pieces of the cores being
of less area in cross-section than the cores, whereby tlie
pole pieces become magnetically saturated in advance of
the cores. The widths of the pole pieces opposed to the
armature vary in lateral extent longitudinally ot the armature.

The inventor describes

Bond.

Rail

a

13, 1900.
One claim reads: An electric motor or generator, having
stationary or field magnets, and rotary or armature magnets, each magnet comprising a number of cores, and
coils consisting of an individual winding for each core,
and an outer winding for all the cores, connections
whereby a current flowing through the windings will have
alike magnetizing eftect on all the cores of the magnet, a
commuLator and brushes controlling the connection of the
armature coils with the field coils, and connections for
supplying current to the motor.

armature and field capable of opposite rotation. A driving
pulley is provided for both the aimature and the held.
Individual electromagnetic generators are connected to
the field and to the armature to vary their speed rates.

Sparking Device for Explosive Engines.
Theodore S. Glover, East Norwalk, Conn., assignor of one-half to Cyrus E. Crabbe, Stamford,

710,771.

Application filed April 15, 1901. Renewed
April 16, 1902.
A sparking device for explosive engines comprises two

Conn.

contact points or electrodes, one adapted to
sliding contact with the other. The speed of the
is under control.

movable

make

wiping contact

Elmer P. Morris, East Orange,
assignor to the Morris Electric Company,
New York, N. Y. Application filed July 9, 1901.
A rail bond is described which has a flexible body porRail Bond.

710,794.

N.

J.,

tion with terminals attached to its ends, these terminals
being made up of a head and shank. An opening is provided through the head and shank and through this the
body portion passes.

and

Hans

Application

Gas

Lighter. Arthur Radiguet,
assignor to Henri de Thiersant
Jacob Norballe, London, England.

Electric
710,802.
Paris, France,

filed

February

A sparking device capable
burner and
710,819.

to

be used

28,

1902.
a gas
described.

of connection with

in lighting the

same

is

Manufacture of Filaments from Cellulose
Edmund Thiele, Barmen, Germany.

Solutions.

Application filed April
A process is described for

i,

1902.

the manufacture of filaments
from cellulose solutions wherein an aqueous cellulose
solution issues through comparatively large orifices into a
precipitating medium that acts only slowly upon the
aqueous cellulose solution, tlie issuing solution being
drawn out to fine filaments in such medium. (See cut.)

710,829.
sted.

William

Electric Clock.

Conn.

Application

filed

F.

Winslow, Win-

October

19,

1901.

The inventor describes an electric clock which employs a circuit-closing device comprising a notched
rotatable disk, an arm, a pin thereon adapted to enter the
notch, a cam carried by the arm. pendulum-actuating
mechanism, and means actuated thereby to engage the
cam and effect the closing of the circuit and to disengage
the pin from the notch.
710,892.

Motors.
Device
for
Electric
Starting
Pusey, Kennett Square, Pa. Appli-

Thomas M.

cation filed January

8,

1902.

starting device for an electric motcr ccmprises a rheostat, a train of gearing, a driving device for tlie gearing,
a governor for placing the gearing in operative connection with the driving device, a drum having clutch connection with a shaft of the gearing, a cord extended from the
drum to the rheostat arm, and means for moving tlie arm
to normal position.

A

710 541

— MOTOR

OR GFNERATOR.

NO. 710,691.

—MAGNETIC TRACTION

NO. 710,914.

WHEEL
Body Appliance.

Electric

710,429.

Patrick

Col-

J.

and Christopher G. Boland, Scranton, Pa.
Application filed January 22, 1902.
electric
body appliance to be used for medicinal purAn

lins

posts

is

described.

Apparatus for Perforating Tape for Automatic Telegraph Instruments. John Gell, Wel-

710,448.

lington,

New

ber 26,

1901.

Zealand.

Application

filed

Novem-

Combined with
and also a

mechanism

a group of punches to cut marking holes
series of feed holes is a differential tape-feed
having m^ans to engage the series of ieed-

holes.

Switch. George H. Hill, Glenassignor to the Sprague Electric
Company, New York, N. Y. Application filed

Electric
710,455.
ridge, N. J.,

August

10,

electric switch is made up of a shaft, a body cf insulation on the shaft, and contact supports embedded in
the insulating body and each having a skin or film of suitable insulating material separate and distinct from, and
wholly separating the supports themselves from the insulating body.

John F. Kerr, Paterson, N.
Application filed August 8, igoi.
Trolley.

J.

The trolley head described has a vertical tubular bcdy
portion and a lug integral therewith and a shank also integral therewith for securing to the pole.
In combination
with this is a swivel head adapted to turn in the tubular
portion of the trolley head, and having a rearwardly and
upwardly extending fork and a forwardly extending clevis
both integral therewith. A trolley wheel is mounted to
rotate in the fork at a point back of the center of the
swivel head, and a spring is arranged the lower end of
which is secured to the lug on the trolley head.
Electric-light
Switch. Harry
710,473.
W.
rence, Denver, Colo., assignor to the
land Electric Company, Denver, Colo.

New

cation filed

A
710,488.

28, 1901.
push-button of the rocking-lever lype

is

to
is

Yonkers,

Company,
July

Electric Operation of Elevators by Single
Push-button System. John D. Ihlder, Yonkers,
N. Y. Application filed December 6, 1897.
An apparatus for controlling elevators is described in

710,914.

for each floor is installed, ihe^e
controllers being operated by push-buttons located at the
several floors.

which a floorcontroUer

1899.

10,

A

cage, a counterweight, two electric motors and two
parallel driving wheels rotating about the same axis are
combined in an elevator with a continuous rope engaging
both wheels and pulleys on the cage, the counterweight
being engaged by loops of the rope.

Gas Cap for Arc Lamps. Edward H. Belden, Dayton, Ohio. Application filed October 7,

J. Billings,

New

Mathias
York, N. Y.

Ice Cleaner for Trolley Wires.
Root, Kalamazoo, Mich. Application

710,516.

eccenlrically

Fred N.
filed

1901.
A gas cap for the arc-chamber of an arc-lamp

de-

Device for Automatically Unrolling the
Paper Ribbon in Morse Apparatus. Luigi CereMunich, Germany, assignor of one-half

710,667.

botani,
to Job.

many.
The

Wallmann & Co., Berlin, Gerfiled November 27, 1901.

Friedr.

Application

inventor describes a device for automatically unpaper ribbon used in connection with a Morse
The mechanism is actuated by an
electromagnet having its armature joined to a springactuated pawl.
rolling the

telegraph receiver.

Jan-

710,682.

1900.
locking device employs a perforated plate fixed to
tlie controller shaft, and means tor engaging the openings
in the plate to prevent movement of tiie controller lever.
An electiomagnet operates the locking apparatus,

The

710,691.
St.

des-^ribed which i.s attached to
the ordinary trolley head, swinging pivotaily on the same
so as to be capable of being put to one side when not in
use. The cleaner makes use of two fluted wheels, one
running alongside of the wire and the other underneath it.

Magnetic Traction Wheel. Barton B. Hill,
Petersburg, Russia. Application filed Jan-

uary 28, 1902.
A vehicle wheel

is

provided wiih a sectional hollow re-

movable rim, a magnetizing coil mounted in the rim, a
non-magnetic metallic bridge mounted between the polar
surfaces of the rim. and tie-bolts passing through the polar
surfaces.

(See cut

Electric Motor.

cember

NO. 710,819.

— MANUFACTURE

OF FILAMENTS.

Electric Alarm Clock.
Andrew V. Strait.
Sidney, N. Y., assignor to Nehcmiah H. Brown,
Norwich, N. Y. Application filed October 29,

710,927.

1901.

One claim reads: In an alarm clock, the combination
with a spring-finger traveled by the clock and forming one
terminal of an electric circuit, ot a inetaUicring connected
in the circuit, a circuit including an alarm and a source of
electrical energy, an annular series of push-bnttons extending through and in electrical contact with the ring, an
auxiliary push-button, also electrically connected to the
ring, a shunt including a terminal for contact by the auxiliary push-button to permit the manual closing olt tie circuit
at any time, and an annular series of permanently lixed contact pins arranged in the path of travel of the spring-linger,
each of the pins having a portion projected Into alignment
with one of the annular series of push-buttons.

)

George PL Reynolds, New
York, N. Y., assignor to the Otis Elevator Company, East Orange, N. J. Application filed De-

710,716.
is

is

s:rib>.d.

4,

he used in the outlet hox of electric
described.

uary 23, 1902.
A trolky-wire cleaner

Elevator.
Rudolph C. Smith,
N. Y., assignor to the Otis Elevator
East Orange, N. J. Application filed

Electric

710,625.

EngAppli-

described.

Application filed February 17, 1902.
A C3n::entrically formed bushing having an
conduit systems

before siopping and to vary tuch reduction of speed in
accordance with the load.

Locking Device for Motor Controllers.
George G. Guenther and Arthur G. Guenther,
Los Angeles, Cal. Application filed December

Bushing for Electrical Conduits.

formed opening

Elevator. John D. Ihlder, Yonkers, N. Y..
assignor to the Otis Elevator Company, East
Orange, N. J. Application filed January 2. 1902.
An elevator combines a motor and motor- col trolling
means so connected as to reduce the speed of the same

710,581.

Law-

December

Mauer and William

PUSH-BUTTON

SYSTEM.

710,659.

1901.

The

710,469.

— ELEVATOR

710,933.
filed

its

December

12,

1901.

Conibined with a bath-tub of non-conducting material
are metal rods supported within the tub, elecircdes car
ricd by the rods, and suitable electric conductois.
-

1900.
The inventor describes an electric motor which has
5,

Bathing Tub for Dipolar Galvanic Baths.
New Ulm, Germany. Application

Josef Zwiebel,
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Large Electric Furnaces near Penn
Yan, N. Y.
By William Hoskins.
The rapid development

spaces

the

may

be

kept

filled

25,

with

sulphur.

to the manufacture of chemical products is
manifested in very striking manner at Niagara Falls.
Though permission for the inspection of the plants
of most of the establishments is difficult to obtain,
their magnitude and the possibilities of future development are soon appreciated by the visiting electrician or chemist.
Perhaps the meeting of the electrochemists recently held at Niagara will
do more than anything else
tricity

The

heat which would otherwise be lost by radiation

thus absorbed in melting the sulphur, which,

in the application of elec-

No. 17

1902

is

when

melted, flows into the furnace.

The

bases

of

the

electrodes

are

also

prevented

from getting excessively heated by an arrangement
which allows sulphur, on' its way to the interior
of the furnace, to take up the heat which would
otherwise be wasted.

The circuit through the furnace is closed through
fragments of coke, or other form of carbon, which
is fed into the furnace through ports made for the

coal to supply the carbon to

combine with the sulphur, but there seems no reason why any smelting
operation may not be carried out in such a furnace,
as provision may easily be made to tap out slags
or other material periodically or continuously. The
availability of electricity for such a purpose is de-

pendent simply upon sufficiently cheap water or
other power, and upon other economic conditions.
At first sight it might be imagined that furnaces
of this size would be difficult to manage.
On the
contrary, when once started they require scarcely
any attention, except to keep them supplied with
material. The total absence
of noise of any kind is par-

to attract attention to these

and

industries,

doubt, greatly

ticularly striking.

no

will,

The

stimulate in-

the

vestigation.

But

and

stantial

not only at Niagara that this work is going on. At Sault Ste. Marie, on the St. Lawrence, and

construction.

in numerous places at home
and abroad, where waterpower is available, investigation and actual manufacture

the

is

it

now

are
It

is

known

This
of

of the
tion.

illustrated

is

used,

horsepower

reserve

and

Two-phase

alter-

chines.
The furnace takes
about 4,000 amperes of current at 60 volts. While the
use of bisulphide of carbon
is increasing, one furnace at

here-

developed
and invented by Edward R. Taylor, formerly of Cleveland,
Ohio. Bisulphide of carbon has heretofore been

Fig.

2,

General View

Fig.

of Plant.

the sulphur vapor through charcoal

form of carbon heated to a high
temperature, when the sulphur and carbon combine,

or other available

This
highly refractive
liquid.
process has, of course, necessitated the heating of
both the sulphur and carbon in retorts from the outside, and it will be seen, owing to the nature of the
heavy,

materia! used and the high temperature required, deterioration is rapid and uniform heating of the materials throughout well-nigh impossible.
electricity and the deseem completely to have solved
the problem of simply and economically producing
this substance.
The furnaces in operation at Penn
Yan are 41 feet high and 16 feet in diameter, and
rather stagger anyone with preconceived notions as

Mr. Taylor's application of

sign of his furnace

to the possible size of electric furnaces.

There are certain novel features in this furnace
4, next page) upon which depend its success.
The walls are hollow and so constructed that

present supplies the demand,
8,000 pounds daily, though

Furnaces and Enclosing Building During Construction.

LARGE ELECTRIC FURNACES NEAR PENN YAN,

Csee Fig.

a view

nating current is use d,
generated in Stanley ma-

used,

forming a

1,000

steam-engine
auxiliary.

with, is the electric furnace

made by passing

are
sur-

may easily be developed.
The company has also a

is

bi-

Fig.

Fig. 3 gives

though

feature of this plant,
is

i

dam and power staSome 400 horsepower

of the waterpower

in-

distance from Niagara.

The

furnaces

by building parcompleted. In Fig. 2
upright condensers for

plant.

sulphide of carbon by the
Taylor Chemical Company,
near Penn Yan, N. Y., some

which

fireproof

In Fig.

condensing the bisulphide
vapors may be seen. In the
foreground is the refining

applications of

the manufacture

the

of

in

sub-

tially

places that the writer

electrochemistry.

are

rounded

being carried on.
one of the less-

teresting
in

shown

at

found one of the most

shown

buildings

illustrations

purpose,

so

the

N.

wear of the electrodes proper

is

reduced to a minimum, and the resistance is under
quick control by causing more or less sulphur to
cover these fragments of carbon, or to take their
place, or by increasing or diminishing the supply of
carbon. The advantage of such an arrangement is
apparent.

Stationary conduits of sufficient surface to conduct large amounts of current to such broken material are arranged so comparatively little electricity
into. heat before reaching the active
is converted
part of the furnace, the pieces of carbon taking the
brunt of the battle, as it were, and are renewed as
required, thus making a practically continuous operation.

The

one of these furnaces has a record
of a continuous campaign of 17 months suggests the
possibilities as experience and improvements are atfact that

tained.

The

shaft of this furnace

is

kept

filled

3.

Dam

and Power House.

Y.

with char-

more than twice

this

increasing the power.

amount could be produced by
The capacity of a single fur-

nace approaches some 20,000 pounds daily.
Fig. 4 (on the next page) shows the furnace now
employed. The improved type (Fig. s), which was
briefly described in the Western Electrician of August
i6th last, shows a better arrangement, although the
principle remains the same. At Niagara Falls, N. Y.,
on September 17th, Mr. Taylor read a paper entitled
"Some Advances in the Closed and Continuous-work-

Furnace." I shall conclude this brief
account of Mr. Taylor's interesting furnace by subjoining this paper, a belter understanding of which
may be had by referring to Figs. 4 and 5. The paper
ing Electric

reads as follows
"In continuity for most chemical manufactures
there is great gain, and for some it is almost an
absolute necessity. Movable electrodes in a closed
electric furnace present serious difficulties and make
such continuity of operation practically impossible;
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the

continual

wearing out of their

terminal

ends

must be provided for in some other way, and their
replacement in some manner becomes a necessity.
"In such a furnace, if continuous work is to be
done, a movable electrode through a stuffing box
for the manufacture of such a body as bisulphide of
carbon, for example, is practically out of the quesThe use of pieces of conductive material that
can settle down upon each other from above and
properly arrange themselves and feed down by gravity early commended itself to my thought; but a
suitable and proper arrangement, to meet all the
required conditions did not immediately appear.
conduit of sufficient surface to conduct large amounts
of current to such broken material without offering
such resistance as to determine the conversion of
large portions of electricity into heat, before reaching the active part of the furnace, afforded also a
large surface for insulation against the passage of
electricity into the shell of the furnace.
I therefore
reached the solution of the difficulty by a compound
method, i. e., by carrying the current into the furnace
by the use of a stationary conductor of moderate
size, and separately arranging the moving portions
inside the furnace itself.
"Noticing the construction illustrated (Fig. 4), in
connection with the paper that I had the honor to
read before this body at the Philadelphia meeting, it
will be seen that there is presented a plan of prolonging the life of the electrodes by regularly feeding
upon them and at their ends, by gravity, broken conductive material, whereas in the plan illustrated by
this paper (Fig. 5) we may properly leave out the
word prolonging and say that we have for all practical purposes made a live electrode; or, in other
words, we have a self-renewing electrode in a closed

October

"If at any time piers should form in the furnace
tending to hold up the charge, they can easily be
reduced by changing the path of the electricity
through the furnace. There is therefore nothing
that can interfere with the regular descent of the
furnace charge and the regular continuity of the
work."

tion.

A

Responsibility for

Pittsfield

Accident.

Justice Charles E. Hibbard has rendered his decision in the case of the street-railway accident
which occurred in Pittsfield, Mass., on September

FIG.

T.

NEW POWER PLANT OF TWIN

according to evidence, at an unusual rate of speed
and was allowed to maintain that speed even though
approaching the presidential party and the crossing
Fig.

In use at Present.

1902

New Power

Plant of Twin City Rapid
Transit Company.

The Twin City Rapid Transit Company of Minneapolis and St. Paul, Minn., has under construction
a large power plant which, when completed, will be
one of the best equipped railway plants in the country, thoroughly up-to-date in every particular.
The
location chosen for the building is the north bank
of the Mississippi River, near the lower

dam

of St.

Anthony's Falls, Minneapolis. This new plant,
gether with the present waterpower station,

CITY RAPID THAN SIT COOMPANY.

and by which President Roosevelt was injured
and William Craig of the Secret Service killed.
The justice finds that "the unlawful act of James
T. Kelly, conductor, and Euclid Madden, motorman, contributed to the death of William Craig."
There seems to have been a misunderstanding on the
part of the street-car companies of the city as to
what thoroughfares were to be closed to-traffic durmg the president's visit. The particular- car which
collided with the president's carriage was running,
3d,

25,

towill

— PLAN OF MAIN GENERATING STATION.

supply the power for the entire railway system of
the company, with two distributing sub-stations, one
in Minneapolis and one in St. Paul.
The now existing

waterpower station

run in conjunction
supplying power to its
capacity depending on the rise and fall of the river.
The new station will cost, machinery and all, something over $1,000,000. Each sub-station is contracted
with the

new

will be

plant, always

for at an additional cost of $300,000, making the total
to be laid out in the neighborhood of $1,600,-

amount
000.

Steel,

River sandstone, pressed brick and

Kettle

Improved Form.
LARGE ELECTRIC FURNACES NEAR PENN VAN, N. Y.
4.

furnace

Fig.

5.

—

a continuously reproducing electrode, the
broken and moving portions of which in their continual descent, themselves constituting the elecTrode.
New material constantly descends and takes the place
of that exhausted at the ends of points of wear.
"The conduits through which these broken pieces
are fed are suitably connected by an insulated conductor through the shell of the furnace to the source of
electricity. Suitable hoppers are made above the conduits and outside of the furnace, through which the
broken conducted material can be fed into and ultimately through the several conduits, at the bottom of
which the broken fragments are free to arrange themselves by gravity, so that the weakest part of the circuit
will be determined where the pieces come together
at the bottom of the furnace.
As fast as the lower
ones are exhausted others feed down from above and
take their place, and thus the continuity of the elec-

trodes

is maintained.
second requisite for an electric furnace that
be capable of continuous and proloneed use,
without stopping to clean out, is that either a nonvolatile product or residue may be removed from
the furnace, either continuously or at intervals, in
a fused or molten state.
This provision is clearlyshown in the illustration (Fig. 5). I will say that,
with this construction of the furnace and an adequate source of electricity at my command, it would
take less nerve on my part, with my present experience, to construct an electric furnace that would
dwarf the largest blast furnaces in existence to-day,
than it took to build the furnaces now in use, which
are 16 feet in diameter and 41 feet high.
"To prevent the passage of electricity through
the furnace at a higher level than desired, a wall
made of suitable non-conductive material constitutes
the front side of the conduit.
Provision is also made
to increase or reduce the resistance of the furnace
at will by feeding conductive or non-conductive material through openings provided in front of the
conduits, down upon the working ends of the electrode.
In this manner comparatively quick changes
can be made in the resistance of the working furnace, permitting its increase or diminution as may
be required for the best results in utilizing the current and the best production of goods.

"A

shall

FIG. 2.
at

which

NEW POWER PLANT OF TWIN
it

CITY RAPID TRANCIT COMPANY.— CROSS SECTION OF MAIN GENERATING STATION.

was the custom for carriages

to pass

over the tracks.

Death

of

Sidney H. Short.

Just as this issue of the Western Electrician is
going to press a dispatch from a staff correspondent
in Cleveland conveys the sad intelligence that Professor Sidney H. Short has just died in London.
Professor Short was prominently identified with the
development of the electric railway in the United
States, and had to his credit a long list of valuable
inventions. Of late years he had devoted his time,
with signal success, to opening up the promising
field of electrical manufacture In England.
A biographical sketch of Professor Short will appear in
the next issue of the Western Electrician.

terra

cotta

main

station.

will

enter

into

the

The basement

construction of the
walls will be built of

and the upper portion of the building of brick
and terra cotta. The idea of the engineers is to
make the structure as nearly fireproof as modern
building materials will aHow. The site for the
building is sloping, part of the basement being built
into the hill, while the river side is open to the
light.
The ground dimensions of the power house
are is6 by 2.^s feet. The height of the building on
stone,

the river side

is

86

feet.

The engine room

is

located

on the river side of the station, the boiler room
being back of it, as shown in the plan (Fig. i)The basement floor under the engine room is 10
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feet, the buildings being three stories in height, with
a basement.. Each sub-station will be divided into
two parts, one part, -o feet wide, for rotary converters and booster, and the remainder of building

batteries and offices.
The switchboards in the
sub-stations will be placed on a gallery, with directcurrent feeder panel on main floor, at one end of the

for

room.

Each of the two sub-stations will be built to allow
the final installation of six i,Soo-kilowatt, six-phase
rotary converters.
Three will be installed under the
contract in each sub-station. Besides the rotary
converters each sub-station will be equipped with a
1,000-kilowatt storage battery, built and installed by
the Electric Storage Battery Company of Philadelfirst

phia.

Cells

of

these

batteries

will

be installed in

basement and one-half of the first floor, the
other half and the third floor being reserved for a
duplicate battery. A booster will also be orovided
in each station for the charging of these batteries.
General wiring connections of the new main station, the two new sub-stations and of the new panels
to go in the present waterpower station are shown
in Fig. 4.
The current from the three units in the
main station and that from the waterpower plant having reached the main bus-bars through the ordinary
instruments, etc., is conducted over three-conductor,
paper-insulated, lead-covered cables, run through
underground conduits to the two sub-stations, where
it passes through three banks of three
550-kiIowatt,
13,200-440-volt air-blast, six-phase transformers. This
the

FIG.

3.

NEW POWER PLANT OF TWIN

A good idea of the relative positions of
two rooms may be obtained from the sectional
drawing (Fig. 2). The floors throughout the entire
the latter.

the

The

plant will be of cement composition.

room

walls of

be wainscoted with enamel
brick to a height of seven feet, the upper portions
being of sand-faced brick.

engine

the

The
the

boilers,

Babcock

in

number,

are

being built by
are each 23

& Wilcox Company, and

three inches

feet

Each

will

18

long and three feet in diameter.

boiler contains 273 water tubes, four inches in

diameter and 18 feet long.

These tubes are built
which there are 21,
each section containing 13 tubes. These boilers will
each have a heating surface of S.560 square feet, will
work on a steam pressure of 175 pounds and vvill
have a rated horsepower of 556. They will also be
fitted
with Babcock & Wilcox superheaters and
automatic stokers built and erected by the Underfeed
into

the boiler in sections,

of

Stoker Company of America. The location of the
coal bunkers, one for each boiler, and the coal
and ash-conveying apparatus can be seen in
Fig.

2.

The

now being built and
John A. Mead iVlanufactur-

coal conveyors are

will be installed

by the

— GROUND-FLOOR PLAN OF SUB STATIONS.

CITY RAPID TRANSIT COMPANY.

lower than that under the boiler room, while
the main floor of the engine room is four feet below that of the boiler room, leaving a basement 20
feet deep under the former and 14 feet deep under
feet

made up

be

of a vertical cross-compound Alliscondensing engine, built without a flywheel, and a General Electric alternator of the flywheel type. These engines will have 46 by 94-inch
cylinders and a 60-inch stroke, and will run at a
speed of 75 revolutions per minute. They will operate on 17s pounds steam pressure and 75° F.
superheat, and will have a continuous working indicated horsepower of 6,000, with a maximum capacity
of 9,000 horsepower. They are guaranteed to have
an economy of 11% pounds of steam per indicatedhorsepower-hour. They run condensing, being supCorliss

Blake

with

plied

condensers.

The

nators

be

will

phase.

This un-

cycles.

essary in order that the

new

plant might be run

with the pres-

in parallel

waterpower

ent

The

exciters

these

are

alternators

by

built

station.

for

be

to

General

the

Company, which

Electric

company

building

is

all

for

the

tion

except storage bat-

The

dropping through the grates,
is picked
up by the before-mentioned longitudinal
conveyors which, as is seen in the elevation, pass
underneath the grates. It is dumped into the cross
conveyor which empties into the ash hopper.
Feed water for the boilers is taken from a feedsvater heater built by the Stilwell-Bierce & SmithVaile Company. This heater uses the exhaust steam
from the boiler-feed pumps, of which there are
four,
built
by Dean Brothers of Indianapolis.
These pumps are of the simplex type. Besides
these pumps, there will be two low-pressure service
pumps installed in the basement of the engine room
to supply condensing water.
This condensing water
is to be drawn from a tunnel which will connect
with

ash,

the river and

pass

engine room.
On each side of the
located

as

to

the

boilers

the
boiler

(see

entire

length

room and
Fig.

i)

of

the

centrally

a chimney

The two stacks will each be 16 feet
diameter and 225 feet high, measuring
from the boiler-room floor to the top. They are to
be built of brick by the Alphons Custodis Chimney
Construction Company. The boiler room will be
85% feet wide and 255 feet long and will have a
clear height of 50 feet.
Space will be provided for
increasing the 18 boilers now going in to 24.
The engine room (Figs i and 2) will have ground
dimensions 68 by 255 feet and will have a height
in the clear of 56 feet.
It will be provided with an
overhead traveling crane of large size. Space is to
be allowed for five direct-connected units, but only
three will be installed at first. These units will each
is

in

to be

built.

internal

apparatus

entire

installa-

There
will
be
two of these machines,
teries.

one 50-kilowatt, directconnected to
its
own

and one of 200

engine,

kilowatts, run bv an in-

motor, which is
be used in regular

duction
to

operation.

The
ratus

controlling
for

output

tion

cated

on

built

in the

appa-

main-sta-

the

will

two

be

lo-

galleries

west end of

engine
room and
reached by an iron stairway. On the first gal-

the

lery will be installed the

instrument transformers
with space
for
future
feeder, oil switches and
engineers'

The

office.

second gallery will contain the operating board

and the
the

oil switches for
high-tension service.

Each
main

machine

the

station can be con-

trolled

ing

in

from

this operat-

board.

The two

sub-stations

duplicates.

A

ground-floor plan
shown in Fig. 3.

In

are exact

general

the

is

sub-stations

will follow the

main

sta-

tion in style of construetion.

The

ground

-

di-

mensions of sub-stations
will be 155 feet by 80

FIG.

4.

NEW POWER PLANT OF TWIN CITY RAPID TRANSIT COMPANY. — GENERAL PLAN OF WIRNEW MAIN STATION, NEW SUB STATIONS AND EXISTING WATERPOWER STATION.

ING OF

is

one of the

usual frequency was nec-

passes directly under the coal crusher, also shown
in Fig. 2, which is placed directly under the track

the grates.

be

3,500-

electrical

tudinah conveyors, which in their turn dump it into
the coal bunkers located above each row of boilers.
From the bunkers, the coal, which has been reduced to three-inch lump by the crusher, passes
through chutes to the stokers, which feed it into

will

alter-

the

This cross conveyor, as shown by
the dotted line in Fig. 2, delivers coal to the longi-

completed, this plant

jet

ing Company. There will be two longitudinal conveyors and one cross conveyor.
The cross conveyor

for the coal cars.

When

machines, defor a frequency

signed

34%

600-volt, direct current for the distribution lines
taken.

three-

13,200-volt,

kilowatt
of

six-phase, 440-volt, alternating current then passes
into the rotary converters
from which the final
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The entire epgibest of its kind in the country.
neering worlc is in the hands of Sargent & Lundy
The architects for the plant are E. C.
of Chicago.
& R. M. Shankland, also of Chicago. The principal
officers of the Twin City Rapid Transit Company
President, Thomas Lowry vice-president, secare
retary and treasurer, C. G. Goodrich; general manager, W. J. Hield; chief engineer and master mechanic, R. C. Taylor; electrical engineer, E. H.
:

;

Scofield.

Electricity at the St. Louis Exposition.
Construction work on the Electricity Building at
Universal Exposition (which seems to be the
latest official title) in St. Louis in 1904 is now well
advanced. This building was illustrated in the Western Electrician of May loth last, and a ground plan
of it is herewith presented. As to the general outthe

look for electricity at the exposition. Chief Goldsborough, in his most recent circular, presents the following facts:
The Electricity Building of the Universal Exposition, to be held in St. Louis in 1904, is a structure of more than ordinarv beauty, and is made, by
the position which it occupies on the grounds, one
of the leading and ornamental features of the exposition

The
vored

picture.

have been particularly fathe apportionment to their uses of this very

electrical
in

interests

desirable location right into the heart of the exposition grounds, and
immediately adjoining the
area v/hich will contain the chief works of art and
the most magnificent display effects to be inaugu-

October

be at once apparent that the exposition authorhave provided most amply for the presentation
of electricity.
The benefits to be derived from the exploitation
of electrical manufactures are given to exhibitors
with a free hand. No charge will be made for space,
and it will be impossible to buy space. More than
this, those exhibits possessing special merit will receive special recognition, and facilities such as have
will

New

1902

Rotary-cor.verter Distribution

ities

never been equaled atany previous international exposition will be offered free to promote perfection in
exhibits and to reduce the expense of exhibiting.
Manufacturers are not asked to show only the
product of their factories. It is in the processes of
manufacture and the direct applications of the manufactured product where lies the power to interest
and attract the attention of the student, the teacher,
the scientist, the operator, the investor, and the
general public.
Under the classification of the Louisiana Purchase
Exposition complete electric-light installations, the
electric transmission of power, the application of
electricity
to transportation, electrochemistry and
telephony, etc., are all accredited to the Department
of Electricity. The department classification is therefore broad and comprehensive. It includes the fol-

25,

System.
Charles P. Steinmetz and William L. R. Emmet
of Schenectady, N. Y., have invented a system of
electrical distribution, covered in letters patent No.
710,081, dated September 30th, that has interesting
features.
The invention relates to alternating-current systems of distribution and more especially to

an arrangement in which a neutral conductor is
brought out from a point of neutral potential on an
alternating-current supply system and is led forward
and co-operates with direct-current mains of a converter to form a multiple-conductor direct-current
system of distribution. Where a system of transformers is used for feeding the converter, the invention is particularly valuable, in that it permits
a reduction in the number of transformers, which

lowing groups
Group
Group
Group
Group
Group

67.
68.

Machines for generating and using electricity
Electrochemistry.

69.

Eleciric lighting.

70.
71.

Telegraphy and telephony.
Various applications of electricity.

It is the desire of the department to secure the
immediate and active interest and co-operation of
the manufacturers who intend to exhibit, in order
that the best results may be obtained and the highest

class

of exhibits secured.

rated.

As

the building will be between the Art Palace, the
illuminated cascades and the Grand Basin on the
one hand, and the main entrance of the exposition
on the other, it is sure to be the pathway at one
time or another of every person visiting the exposi-

Possible

Power Transmission from the
"Soo" to Detroit.

F.

H. Clergue,

Mich., recently,

is

an interview while in Detroit,
said to have made the statement
that all plans had been arranged for the building of an

in

electrical
power-transmission
line from his plant, now near-

ing completion at Sault Ste.
Marie, to Detroit, a distance
of
nearly
300 miles. The
plan
as
outlined
by Mr.
Clergue is to convey the electrical current
by means of

overhead cables, carried on
steel towers 60 feet high and
apart.
stationed
1,000
feet
The route which will be followed includes Cheboygan,

Bay City, Saginaw, Port Huron and Mt. Clemens, Mich.,

besides numerous
places, all of
su[)plied with

smaller

which will be
whatever elec-

power they may require.
The system will be extended
trical

as

far west as Jackson as a

starter,

the

ultimate

aim of

Clergue being nothing
less than to furnish the entire state of Michigan with
power.
"There is nothing impracticable about the plan," said
Mr. Clergue. "The distance
between the Soo and Detroit
LOUIS EXPOSITION
is a trifle less than 300 miles,
and it has been demonstrated that electricity can be
transmitted that distance successfully. We propose
furnishing Detroit with 20,000 horsepower to begin
with.
As the line loss at 80,000 volts would be about
20 per cent, through transmission, it will require 25,000 horsepower at the starting point. That will make
no perceptible difference in our plant there, however, as, when completed, we will have 200,000

Mr.

GROUND PLAN OF ELECTRICITY BUILDING AT
tion,
trial,

ST.

and the demonstrations of the scientific, indushousehold and commercial applications of elec-

tricity

exploited

within the building will be develintrinsic merit

oped along lines possessing so great
as to compel attention.

Exhibit space in the Electricity Building will also
be of especial value, on account of the fact that the
whole population is interested in what pertains to
electricity, and, to a degree not approached by any
other department of human endeavor, is absorbed
and held by the fascinating problems so brilliantly
conceived, achieved and perfected through the medium of this latest and best form of energy.
The Electricity Building has an extreme width of
700 feet and an extreme depth of 600 feet. It has
four imposing entrances on its four sides, four
handsome entrances at its four corners, and numerous minor entrances dispersed along all four of its
the medium of large windows and
an abundant skylight area, the building will be particularly free of objectionable shaded areas during
the day. It will be airy and well ventilated at all
times and most artistically and grandly illuminated
sides.

Through

at night.

The center of the building is given over to a large
court, which the architects have made most
attractive by a beautiful colonnade and the lavish use
of sculptural decoration.
This court will be made
cool and attractive by fountains and the artificial
circulation of air.
Palms and flowers will augment

horsepower available."

beauty, and everything will combine to make it
a spot of restful retirement from the busy whirl of
the exnosition as a whole, and a most convenient and
well-appointed meeting place.
Since within the limits of this building (the contract price for which is $400,000) there will be a
space equal to that of four ordinary city blocks, it

NEW ROTARY-CONVERTER DISTRIBUTION SYSTEM.

I.

has heretofore been found necessary for feeding a
converter of any given number of phases.
In the embodiment selected for the purpose of
illustrating the invention the alternating current
from the source is passed through a system of phasechanging transformers, the currents from the secondaries of which are suitably proportioned, and passed
to the armature of the converter, by which they are

changed into direct current.

One of the features of the invention consists in
supplying a rotary converter having a number of
phases represented by a multiple of three by currents which are the resultants of currents displaced
from each other in phase by 90 degrees. In the
instance shown a six-phase rotary converter is fed
by means of two overlapping T'Connected threephase systems, the nature of which will be best understood by reference in detail to the drawings. Fig.
represents such a system, and Fig. 2 denotes the
I
relation of electromotive forces operating therein.
Referring first to Fig. 2, the dotted circle represents the locus of the ends of vector electromotive
forces combined to produce a six-phase system.
The particular relation of electromotive forces chosen
consists of two sets of quarter-phase electromotive
forces, each set consisting of an electromotive force
of given value operating in conjunction with anotlier

electromotive force having a ratio thereto of -.jl, the
electromotive forces being so combined that the re-

A

line voltage of 80,000 will be used, and the transforming stations will be located at the various cities

along the line to reduce this to a serviceable volt-

"We will riot go into the retail field at all,"
Mr. Clergue, "at least not in Detroit, as we do
not desire to compete with local enterprises. The
power will be furnished the street-railway and electric-light companies in the desired quantities, and
th'ey will act as distributing agents, our sole aim
being to furnish them with electricity cheaper than
they can generate it themselves by the use of coal.
have inexhaustible power, with comparatively
little attendant expense, and this should result beneficially for both retailers and consumers."
The proposed transmission line may be built next year.
age.
said

We

,33

A:2il

Fig-

Fig.

2-

3.

NEW ROTARY-CONVERTER DISTRIBUTION SYSTEM.
sultant electromotive forces represented

by connecting the ends of the vectors will be equal. Thus the
line (i) may represent one of these electromotive
forces or vectors, and the line (2) the other displaced

from the

open

its

FIG.

The

Springfield (111.) and Central Illinois Railway
Company, recently incorporated, will soon assume
control of the Springfield Consolidated Railway Company and will increase the capital stock to $1,500,000
and float $2,500,000 in bonds. From the proceeds of
the bond sale the company will parchase the Consolidated railway property for $556,000 and will expend $000,000 on improvements of the roadbed, new
equipment and interurban extensions. It will hold
$750,000 in trust to retire the bonds of the old

company.

first bv 90 degrees and combined with the
electromotive force (i), so that the end of the
vector (2) is connected to the middle point in the
length of the vector (i). With the proportions indifirst

formed by connecting
th^free end of the
vector (2) is equal to the vector (i). Such a system
of electromotive forces is produced in practice by the
use of two transformer or other windings carrying
current in quarter-phase relation to each other and
connected so that the end of one winding joins the
cated,

the

resultant

vector

either end of the vector (i) with
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middle point in the other winding, the electromotive
forces of the windings being suitably proportioned,
as before referred to.

A second system of electromotive forces is indicated in Fig. 2 by the lines (3) (4) ;.but these electromotive forces operate in a reverse relation with
set, as will be seen.
The inthus divided into six equal parts
hy means of the intersections of the lines (i) to (4),
these intersections representing the points of connections of windings carrj-ing electromotive forces related to each other and arranged in the proportions

respect to the first

scribing circle

is

The

embodiment of such a system is diagrammatically shown in Fig. i, in which
the winding (11) represents a winding generating an
indicated.

transformer windings in order to secure a neutral,
where the transformers are not speIn
cially constructed or their coils easily accessible.
such cases the inventors make use of the following

particularly so

The

tapping-in points (16) and (26) of the
windings are joined by means of a compensator to the middle point in the length of which
the neutral conductor is connected. In Fig. 3 so
much of the system in Fig. i is shown as is necessary
to understand the connections of the compensator.
device.

T -connected

Electrical

Apparatus

physical

corresponding to the line (i)
of Fig. 2. while the winding (22), connected at
one end to the middle of the winding (11), represents the line (2), similarly connected to line (i).
In a similar manner the winding (33) corresponds
to the line or electromotive force (3), (shown in
Fig. 2), while the winding (44) corresponds to the
line (4), connected to the middle point of the line
It is to be noted that while the lower end of
(3).
the line (4) is connected to the middle point of
the line (3), the upper end of the line (2), on the
contrary, is similarly connected to the middle point
of the line (i). The connections of these lines being reversed, the connection of the winding (44)
is accordingly reversely connected with the winding
(33) in order to reproduce the arrangement of electromotive forces indicated in Fig. 2. This is shown
in the draw'ings by connecting the left-hand end
of the winding (22) to winding (11), while on the
contrary, the right-hand end of the winding {44)
electromotive

force

>
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Coal

English

in

Mines.

gether with a 6-kilowatt direct-current exciter.
The
British Westinghouse Company also furnished 10
induction motors, aggregating 280 horsepower.
The Oxcroft Colliery of Chesterfield has installed
two three-phase alternators, each of 200 kilowatts capacity and operating at 440 volts, 30 cycles per second and 100 revolutions per minute. The equipment
includes two exciters, each of 11% kilowatts capacity,
and a small generator of i-'/i kilowatts capacity
also 13 induction motors, with an aggregate capacity of 300 horsepower and a complete switch-

board

outfit for the entire plant.

About

4,000 horsepower of

The coal mines of England, the primary source
and the essential element of the industrial strength
of that country, have now been worked extensively
Until a few years ago
for more than a century.
England mined more coal than any other country
in the world.
However, this is no longer the case.
American production exceeds the English, which is
now almost stationary from year to year, by a rapidly increasing percentage; American coal competes
with English coal on the continent of Europe, and
the possibility of some day "carrying coals to NewIt has
castle" is by no means indefinitely remote.
been estimated that 500 years will see the end of
England's coal supply, and long before that time
the mining of coal must become so difficult and
costl.v, and' the price of coal so high, that English
manufacturers will be seriously handicapped or compelled to seek other locations where cheap fuel is to
be found. This is beginning to be felt even now.

lieries

Westinghouse

electrical

about to be installed in the several colowned by the Stavely Coal and Iron Company

apparatus

is

of Chesterfield.

The Sherwood Colliery of Mansfield has purchased two three-phase alternators, each of 50 kilowatts capacity and operating at 440 volts, 60 cycles
per second and 900 revolutions per minute; also
three direct-current, multipolar generators of about
12 kilowatts aggregate capacity.
At the Tredegar Iron and Coal Company's collieries
in Monmouth a complete power equipment is being
installed, comprising two 150-kilowatt three-phase
alternators, two exciters, each of 7% kilowatts capacity, and 10 induction motors ranging in size
from 50 to five horsepower and aggregating 220
horsepower.
The Bolsover Colliery Company of Oiesterfield
has decided to adopt electric driving to a considerable extent, and has placed a large order with the
British Westinghouse Company, including a 180-

Induction Motor Op'erating Main-and-Tail Haulage in Sneyd Colliery.

iDduction Motor Operating Endless Haulage in Sneyd Colliery.

ELECTRICAL APPAR-4TUS IN ENGLISH COAL MINES.

England

is

The

of these windings

shafts are being carried deeper

connected to the winding (33). If the terminals
be connected to equally spaced
points in a closed-armature winding, according to
the scheme of coimections represented in Fig. 2,
then resultant six-phase currents will flow in the
armature winding.
At (C) is indicated the armature winding of a
rotary converter, from which tans are brought out
at si.x equally spaced points and connected to suitable
collector rings.
These rings are connected to the
supply sj'Stem as shown. The arrangement corresponds to a bipolar field, so that if the field is multipolar, the connections are to be made accordingly.
With the system of connections described the quarter-phase electromotive forces circulating in the windings

of the supply system

they

reach the

are so combined

converter armature as

therein six-phase currents,

which

to

latter are

when

produce
changed

manner. At (K)
commutator of the converter, to
which direct-current mains (12) and (13) are coninto direct current in the ordinary
is

indicated

the

nected.

In cases where it is desired to operate translating
devices on the three-wire system from the directcurrent side of a rotary converter, the system for
supplying the converter is particularly desirable,
since while permitting the use of a smaller number
of transformers than has hitherto been found necesit at the same time afifords an easy means for
obtaining a point of neutral potential to which a
neutral conductor from the three-wire system may
be connected in a well-understood manner.
In some cases there may be considerable practical
difficulty in connecting intermediate points in the

sary,

richer

price

of

veins

coal

in

having

been

is

steadily

rising,

and deeper, and, the

exhausted,

the

thinner

veins, containing often poorer grades of coal,

must

now

be developed. These things have put the British operator upon his mettle, and he has taken up
the latest and most improved methods of coal mining even more rapidly than his American competiMoreover, he has stepped out boldly and
tor.
adopted for power transmission alternating currents

which, for mining work and
mining, have many advantages over
direct-current machinery. The foregoing facts are
veil illustrated in the following brief description
?.nd induction motors,

especially coal

of electrical plants recently
of English coal mines.

installed

at

a

number

The Sneyd Colliery, at Burlem, Staffordshire, has
recently put in a complete alternating-current equipment. Current is generated by a Westinghouse
three-phase alternator, and induction motors aggregating about 1,000 horsepower and of the same make
as the alternator, are used for driving "main-andtail" and "endless" rope-hauling engines, for pumps
and for several other auxiliary purposes. The hauling gears, with their electric-motor equipment, are

shown in the accompanying photographs. These
mines are gaseous, and the use in them of directcurrent machinery would have been dangerous. The
induction motor, however, on account of the fact
that it has no moving contacts to spark or flash, is
entirely adapted for use in such locations.
The Clapwell Colliery of Chesterfield has recently
installed two three-phase alternators, one of 225
kilowatts capacity and the other of 20 kilowatts, to-

kilowatt,
citer,

a

three-phase

alternator,

together with exmotor, complete

200-horsepower induction

switchboards,

etc.

The Stanton Iron Works Company

of

Pleasley

with electrical apparatus, inclrding about 150 kilowatts in generating capacity
and 100 horsepower in motors.
The Tyrdail Collieries of Carmarthen have contracted for an electric-power installation consisting
of a
60-kilowatt, three-phase alternator, e.xciter,
switchboard, and about 50 horsepower of induction
motors. The New Cross Hands Colliery of Eanelly
has purchased an electrical-power equipment consisting of a 125-kiIowatt, direct-current generator, with
switchboards, etc., complete, and several Westinghouse direct-current motors.
From the above examples it will be apparent that
the British manufacturers are by no means slow to
sec the economies of electric driving, and when their
mines have been thoroughly equipped they may yet
for a long time give the Americans a stiff fight for
will equip its collieries

European

markets.

Volney W. Foster of Chicago is said to have taken
up the building of the "missing link" in the electricrailway lines betwen Chicago and Milwaukee. The
agents of Mr. Foster have been busy during the last
week securing the right-of-way from Kenosha to
Waukegan along the North Shore, and have secured
the old right-of-way from Waukegan through Zion
City, which was obtained before Zion City was incorporated, up to the state line. The surveyors say
the building of the line will begin as soon as the
frost is out of the ground in the spring and rushed
through to completion.
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experience of operating

men or

else

from

the expert

298
298

299

men generally
"On What Lines
Shall We Reach New Business to Improve Our
Load Curve and Increase Our Net Earnings" of par-

299

ticular

298
299
299

future

Central-station

presentation.

will find the discussion of the topic,

interest.

299
299
299
300

300
300

300

ENGINES as the prime movers in electrical generating plants have been somewhat obscured for the
last year or so by the increasing attention paid to
steam turbines. Nevertheless, as the ultimate fields
of usefulness of the turbine steam engine and the
explosion engine promise to be quite distinct, it is
G.-^s

the interest

that

likely

temporary

lull

301

renewed.

In Germany,

301

making

301

301
301

302

Electric Lighting

302

Electric Railways

302

Automobiles
Power Transmiesion
Space Telegraphy

302
302

302
302, 303

Telegraph
Miscellaneous

303

Trade News

303

Business

303

303

Record

their

Electrician, a -few of the papers being reserved for

Personal

Illustrated Electrical Patent

gathered
in

knowledge of members of the staffs of the
great engineering and manufacturing companies. No
announcement of startling novelty was made, but
the whole level of the discussions was earnest and
thoughtful and of distinct value. A full report of
the meeting is given in this issue of the Western

300, 301

Publications

men

arising

297

300

the Pacific Slope

electric-light

problems

296

300, 301

the Rockies

'

practical

Ear-

sult of the

DEPARTMENTS.
Correspondence
New York Notes
New England News
From the Buckeye State
Information from Indiana
Southern Developments
Northwestern Notations

discuss

294

Development of the Telephone Field. Illustrated.... 296, 297, 208
Indiana Mutual Telephone Association
296
Southeastern Iowa Telephone Association
296
Hutchinson Telephone Transmitter for the Deaf. IllusBell Extensions in New York and Pennsylvania
Telephone Men
Ohio Telephone Notes
Telephone News from the Northwest
Southern Telephone Developments
Indiana Telephone Items

level-headed

nest,

293, 294

Sleeping Cars for Electric-railway Service
Methods of Increasing Central-station Business and Improving Load Curves. (Ohio Electric Light .Association. ). 294,
Chicago Electrical Association
Marine Electric Signaling System

New Exchange

as in previous conventions of this association.

292

Ohio Electric Light Association.
October 14-16, 1902.)

Ohio and adjoining states. However,
was excellent in this

in

the quality of the attendance

291

Editorial..

303, 304

CONVENTIONS AND EXPOSITIONS.
Kentucky IndependentTelephone Association, Louisville, Ky.,
October 28th and 29th.
Master mechanics of street-railway companies (meeting for
organization), Cleveland. O., January 12, 1903.

in

the gas engine, after

in this country

steady,

it

and England,

a

will be

seems, the gas engine

is

although slow, progress in central-

There are two public electriclighting plants in that country one at Presburg and
the other in Erlangen in which these engines are
station

employment.

—

used.

It

is

—but

true

the

units

—

are

small

— i2S-horse-

and dynamos (direct
current) are direct-coupled, and some interesting
tests have been made by F. Ross.
Mr. Ross .found
that the quantity of coal which was consumed in the
gas producer brought the figures for the kilowatthour to .4,500-5.500 calories, while the corresponding
amount for steam averaged 9,220. This shows a
decided advantage in favor of gas. The coal consumption figured 3.14 pounds to the kilowatt-hour.
Comparing a station outfit using gas engines with
steam engines, it was found that the gas plant, while
it
takes up about the same space as the other, is
cheaper in general, one point being the absence of

power

and

fuel consumption, although the difference
in cost
of combustible needed for gas production
and steam
raising must, of course, be taken into
account.

Ozone

of the most useful of the smaller electrical

effect

bus

Illustrated

gas
cost

the Elder-Dempster steamship Lake Simcoe
a device
of this character is in use to "clarify"
the air. It
is stated that during a
recent voyage from Liverpool

is

if so,

One

the
first

on the health

some

interest to see whether it
whether it has a beneficial
of the community.

"

hour.
The figures, apparently, show that
plant can compete with steam, both as
to

is commonly produced by
the action of elecdischarges in the atmosphere, but the installation of suitable apparatus on shipboard
as a regular
part of the vessel's equipment is a recent
and novel
idea.
Canadian correspondent informs us that on

This drastic order applies only to one department of
the city government, of course, but it will be of
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figure for combustible in this plant is as low
as 2.38
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At Oerlikon, which has a 125-horsepower plant, the
fuel consumption figures 2.05 pounds
per kilowatt-
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the chimney and the boiler masonry. The cost of
combustible has been found to be less in a number
of different cases, among which may be cited tne
Klausthal plant in Germany, where a gas engine

not a

is

new proposal by any means, although we
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the

gas

engines

trical

A

to Montreal the quarters of the steerage
passengers,
containing some 500 persons, were by this
means
kept refreshed and odorless. The apparatus
is

the
invention of Colonel Josiah Harris, F. R.
G. S., and
is compactly disposed in
three boxes, which can be
placed on an ordinary dining table. Direct
current
IS taken
from a lamp socket connected with the
generating plant of the ship. This is converted into
alternating current by a small rotary or motor-generator in the first box.
transformer in the second
box raises the current to a high potential. The

A

ozonizer proper

This

contained in the third receptacle.
as a box-like cabinet, about 18
way, containing at one end a reis

described

is

inches each
volving fan, and at the other end two screens, one
positive and the other negative, made of copper
netting, covered on one side with many
little spikes

The

or points.
points

screens are so arranged that these

just opposite one another, and

lie

them that the

sion of discharges.

The

screens by

the

generated.

There seems

entire

may

there

air is

and,

fan,

practicability

trifling,

is

it is between
up a succesforced through these

electricity passes, setting

passing,

in

ozone

the

is

be no question of the

to

of the device, and as the cost
be a real field for its operation

on shipboard, especially

steerage quarters in un-

in

favorable weather.

Another recent application of ozone, on a much
scale, is reported by the eminent
electrochemist, Professor Van't Hoff of Berlin, "in
a paper presented to the German Bunsen Society, describing the Vosmaer-Lebret system of sterilizing
water on a large scale by means of ozone. The system has been in use commercially at Schiedam for

more ambitious

about six months for 11 hours a day without interruption.
Alternating current of 100 periods and 10,000 volts is used. The ozone is formed by means
of

dark discharge,

without

Through the ozonizer

any

solid

the dried air

is

dielectrics.

driven at a

A

speed of about 40 liters a minute.
concentration
of 3.5 milligrammes to five milligrammes of ozone
per

liter

For sterilization purposes a
milligrammes to 3.5 millibeen found to be sufficient.
The

obtained.

is

concentration

of

grammes has
ozonized air

is

three

pumped

then

tering at the bottom and

coarse

impurities

means of

a quick

by the ozone.

The

good.

of the
filter,

The

into the sterilizer, en-

The

leaving at the top.

water are

filtered

before the water

sterilizing

result

cost of ozonization

is

is

is

off

said

said to

to

in

proposed

to introduce ozonization at

Rotterdam.

Chicago, with

It
its

is

be

be from

one-sixteenth to one-eighth cent per cubic meter.
is

by

sterilized

It

the waterworks

interesting to observe

that

in

average consumption of over 300,-

000,000 gallons of water daily, the cost given would

work

Taking
would be $821,250,
per cent., would be $16,-

out, roughly, at $1,500 to $3,000 a day.

the mean, $2,250, the annual cost

which, capitalized

at

five

Chicago has
Drainage Canal,
it may be regarded as not too large a price to pay
for insuring a pure water supply.

425.000.

This

is

a

large sum, but as

already spent over $38,000000 on

its
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OHIO ELECTRIC LIGHT ASSOCIATION.
The eighth annual meeting of the Ohio Electric
Light Association was held on October 14th isth
and i6th at the Chittenden Hotel, Columbus. In
the absence of President W. F. White of Cincinnati
to order by Vice-president E. H. Mcit was called
Knight of Middletown, who presided over its deliberations and contributed materially to the success
and interest of the meeting, Mr. McKnight being at
the head of two electric-light plants in Middletown
and Bowling Green, respectively, and president of
an electric-railway line, is in a position to know
whereof he speaks. His address at the opening of
the convention recalled some interesting reminiscences of the formation of the Ohio association.
While

fully alive to the interests of the capitalization

his companies and keen to perceive and adopt
every suggestion looking to increased efficiency of
operation and economy of cost, Mr, McKnight believes that the way to make the people yoitr friends
is to treat them as if they were, and this policy he
endeavors to carrj- it out. He urged that without
being subjected to unnecessary annoyances, electriclighting companies be encouraged to give the very
best possible service at the least cost to consumers,
and that they be made secure in a reasonable return
for their capital invested and risk assumed.

of

Attendance.

.

The following-named gentlemen (names
tions

in alpha-

order) were in attendance from central

betical

sta-

:

E. J. Bechtel. Toledo Railways and Light Company
E. H. Beil. Youngstown Consolidated Gas and Electric
Company E. A. 13eckstein, Sandusky Gas and Electric
Company Albert Charles Blinn, Sandusky Gas and Electric Company
M, S. Browne, Columbus Edison Company
.Tosepb Brooks. Columbus Edison Company
Frank Espy,
Kenton Gas and Electric Company A. W. Field, Columbus Edison Company
D. L. Gaskill, Greenville Electric
Light and Power Company E. F. Gwynn. Delaware Electric Light, Heat and Power Company
George Hayler, Jr.,
Van Wert Gas, Electric Light and Power Company W. F.
Hubbell. Wauseon Electric Light Plant; M. C. Hull, Columbus Edison Company Walter .Taynes. Columbus Edison Company David S. Kohler, Columbus Edison Com;

;

:

;

;

;

:

:

:"

;

:

:

pany
Logan

Lutz, Citizens' Electric Light Company,
HcCov, Kenton Gas and Electric Company
H. McKnight. Citizens' Light. Heat and Power Company, Bowling Green, and Jliddletown Electric Light and
Power Company George Matt, Lancaster Electric Light
Company
John Miller, Springfield Light and Power
Company: Joseph P. Myers, Chilllcothe Electric Railroad,
I-ight and Power Company
J. H. Perkins, Youngstown
(Consolidated Gas and Electric Company
J. M, Plaisted.
Columbus Edison C ompany
W, F, ' Raber, Citizens'
Electric Railway, Light and
Po\ver Company, Mansfield
O, W. Khoads, Columbus Edison Company
A. C,
Robeson, Greenville Electric Light and Power Company
.S.
M. Rust. Piqua Electric Company T. J. Smith, New
Lexington Electric Light and Power Company
W. D.
Somers, Columbus Edison Company Frank E. Valentine,
Crbana Electric Light and Power Company
L,
G.
R.
R. H.

C.

:

:

:

E.

:

:

;

:

:

:

:

;

;

;

:

:

White, electrical department, Columbus Edison Company
Whitele.y, Greenville Electric Light and l?ower
Company
H. C. Dye. municipal electric-light plant.
Gallon
Lehman B. Hoit, Cleveland.
:

John

:

:

The following-named

from supply

representatives

houses were present

W. W.

John A. Roebling's Sons Company,
F. J, Alderson. Stanley Instrument Compan.v. Great Barrington, Mass. : Perry R. Boole, Electric
Appliance Company, Chicago: Frederick Bissell. F. BisAffleck,

Cleveland, Ohio

:

Company, Toledo. Ohio W, Gibson Carey, General
Company, Schenectady, N. Y. F. H. Carpenter,
Lamp Company. Pittsburg. I*a. Charles W. Cobb,
Western Electric Company. Cleveland, Ohio F, C, Colwell,
Cincinnati. Ohio
Frank Conrad, Westinghouse Electric
and Manufacturing Company, Pittsburg, Pa. H. P. Davis,
Westinghouse Electric and Manufacturing Company,
Pittsburg, Pa.
H. J. Douds. General Electric Company,
Cincinnati, Ohio .Tames R. Downs. Westinghouse Electric
and Manufacturing Company. Cleveland G. B. Fairbanks,
Electric Appliance Company, Chicago; W, J. Hanley,
General Electric Company, Cincinnati, Ohio W. A. Hopkins. Erner-Hopkins Company, Columbus
W. F. Howe,
Jr., General Electric Company, Schenectady, N. Y,
R, B.
Hull, Erner-Hopkins Compan.y, Columbus, Ohio
Wesley
P. .Tend. Westinghouse Electric and Manufacturing Company, Pittsburg. Pa.
F. JL Knierira, F. Bissell Company, Toledo, Ohio
E. Kuhlman, Kuhlman Electric
Company, Elkhart, Ind. Charles S. Kuntz, Post-Glover
Electric Company, Cincinnati. Ohio
Waldo Arnold Layman, Wagner Electric Manufacturing Company, St.
Louis, Mo.
C. R. McKay, General Electric Company,
Cincinnati, Ohio
AV. Mason. Central Electric Com.T.
pany, Chicago
Charles D. Meyers. Helios-Upton Company, Philadelphia, Pa,
W, D, Packard, New York and
f»hlo Company, Warren. Ohio; Nathaniel Paige, Jr., Westinghouse Electric and Manufacturing Company. Pittssell

:

Klectric

;

Xernst

:

The tendency would be toward

plant.

stallation all

a cheaper inalong the line in the case of the turbine.

Out

Re.\ching

The

topic following

for Business.

was:

We

"On What Lines

Shall

Reach New Business to Improve Our Load
Curve and Increase Our Net Earnings?" Papers on
this question were submitted by Messrs. E. J. IJechtel,
superintendent of lighting, Toledo Railways and
Lighting Company, George Hayler, Jr., manager
Van Wert Gas, Electric Light and Power Company,
and L. G. White, superintendent electrical department, Columbus Edison Company. All of these
papers are printed in full on succeeding pages.
In the discussion Mr. Colwell wished to know if
anyone had an appreciable load from electric cooking,
and if that would ever amount to anything. Mr.
McK-night stated that he had cooked flapjacks against
his wife, she using a coal stove and he an electric
one, and he had had his on his plate some minutes
ahead.
He was asked if he had made any estimate
of comparative cost, and replied that he had not

A

treated the matter that seriously.
gentleman present reported that in Traverse City, Mich., the current
had been purchased to some extent for a fad of
chafing dishes, etc., bills that had been $2.50 running
up to $5 and $6 a month. During some months of
the year this might be a profitable branch. Mr. McKnight again called attention to the value of introduction of current for any other purpose as valuable
in stimulating its use for lighting, as if it was on the
premises, its great ease of use would tend to its
use for light. He had in Middletown a number of
electric sadirons taking current, and heard no complaint on the score of cost.
Mr. Bechtel reported
curling irons employed in Toledo to some extent
current; also warming tables and sadirons. It was
very handy to heat water in a sick-room, etc. Mr,
Raber of Mansfield gave a special rate for electric
automobiles, provided they were not run during the
Mr.
pealv, and had found this profitable business,
Bechtel agreed with this, his rate being three cents,
the
idea
Mr. McKnight several years ago adopted
of furnishing lamps, but now thought it bad policy.
He now held it better to charge for all supplies.
It was objected by some that if the consumer bought
his own lamps he might buy a poor article and indirectly reflect upon the quality of light furnished,
but Mr. McKnight in such a case felt his own conMr. Perkins instanced a case
science was clear.
where a certain manufacturer who had a good many
renewals, thought he could buy his lamps cheaper
and he did so, but the lamp used so much more current that it proved a losing speculation, and the manufacturer was glad to purchase thereafter of the
company. Mr. Raber reported that they had liad
trouble with excessive lamp renewals, and had kept
track of their renewals for a considerable period
and after ascertainin"- the percentage increased the
price of current sufficient to cover that item, and
it was now no longer a matter that concerned them.
They sold their lamps at cost in some cases in
Mr. Mcothers furnished them free on renewals.
Knight saw no objection that could reasonably be
urged to making a fair charge for all material supotherwise the station would lose.
plied consumers
;

;

;

Theater Party.

:

;

:

:

Tuesday evening was passed

:

;

at the

Empire Thea-

an entire section of boxes being reserved for
the members and their ladies, with compliinents of

ter,

the

Columbus Edison and the Erner-Hopkins Com-

panies.

;

;

Meters.

;

;

;

:

:

;

;

;

:

burg (Columbus)

;

E.

Paradls,

.T.

W.

G.

Nagel Electric

Company, Toledo, Ohio; Allen S. Pearl, Central Electric
Company. Chicago; M. A. Pisley. Erner-Hopkins Company, Columbus, Ohio
Thomas .T. Ryan. Fort Wayne
Electric Works, Cincinnati office
George S. Searing,
Hart & Hegeman Manufacturing Company, Hartford,
Conn.
H. T. Stewart. General Electric Company. Cinrlnnati. Ohio
Charles J. Wells, Fostorla Incandescent
Lamp Company. Fostorla, Ohio W. H. Whiteside, Westinghouse Electric and Manufacturing Company, Pittsburg. Pa.
Albert H. Wright. Otis Elevator Company,
*^'leveland, Ohio; Edwin Y'awger, Westinghouse, Church,
:

;

;

;

:

:

Kerr &
Frorup,

;
C. R. McKay, General Electric
L. T. Levy, sales agent for L, E,

Co., Pittsburg. Pa.

Company, Lynn, Mass.

New

:

Y'ork city.

The Steam
Edward Yawger

Tctobine,

of Westinghouse, Church, Kerr
& Co,, Pittsburg, read a paper on "The Present Development of the Steam Turbine," accompanying
it
with blue prints illustrating a number of tests
made on a 400-kiIowatt turbine. The paper elicited
considerable discussion. In answer to a query by
Mr. McKnight, the author stated that he thought the
comparative cost sf a 400-kilowatt turbine and that
of an engine of high grade and same capacity would
be very nearly equal, although the less cost of foundations and building required would tend to bring
down the cost below that of a reciprocating-engine

On Wednesday morning

the first subject for discussion was electric meters. Papers were presented
and read by F. G. Vaughan of the General Electric
Companv. Lynn, Mass., H. P. Davis of the Westinghouse Electric and Manufacturing Company. Pittsburg, Pa., and F. J. Alderson of the Stanley Instrument Company, Great Barrington, Mass. On the part
of the central station, E. H. Beil of the Youngstown
Consolidated Gas and Electric Company presented
a paper. The discussion on this subject was long
and showed a variation in practice among statioti
managers, some holding that meters should remain
permanently in adjustment without necessity for
frequent inspection. Mr. Field considered that this
was as unreasonable as if a man were to expect his
watch to remain a good timekeeper without being
given a periodical cleaning and oiling. Mr. Perkins
said that at his station a card index was kept of
meters, and if variations in bills occurred which
could not be accounted for otherwise. Hie meter was
at once examined and inspected, without waiting
for the customer to complain; so far as possible
complaints -were anticipated and their cause inquired
Many of his customers were in
into in advance.
the habit of sending notice to the office if an extra
amount of light would be required for an especial
occasion. By keeping track of this it was often
possible later on to reconcile the increased bill satisfactorily to the
E. H. Beil of

consumer.

Youngstown,

in his paper, stated
that inefficient meters are a constant source of dissatisfaction and loss of custom.
Meter cases should
be well made, stiff and dustproof, and should re-

quire

the -minimum

amoiint of

skill

in

installing.

Terminals do not receive sufficient attention from
manufacturers, and should be made heavy and have
at least two good screws for securing the wire in
same. Meters should be so set that the heat generated by a poor contact will not destroy the entire
meter.
Means of adjustment should be provided, so
that the meter may be easily calibrated
the moving
;

elernent to be light as possible, and sliding contacts
minirnized. In Youngstown a test room has been
established, with both alternaling-current and direct-

current

for testing.
The stop-watch
used, and a running test sometimes made
to determine whether the recording dial is all right.
All meters are tested when received from manufacturer, and thereafter as may be found necessary by

instruments

method

is

occurrence of variance in consumers' bills, etc' No
regular inspection is made. Twelve hundred meters
are installed. Of Soo Westinghouse meters in use,
some so required repairs to shafting or jewels, etc.
Of a lot of Stanley meters received about 18 months
ago, none has required any repairs.
Thirty Thomson meters have caused the most trouble. However,
a comparison of the last-named as used on a 500volt circuit
would probably be invidious, as they
are then operating under altogether different conditions; but the experience with them at this station
hal not been satisfactory.

Visit to University.
Professor F. C. Caldwell, at the head of the electrical engineering department of the College of Engineering of the Ohio State University, being in attendance, invited the association to visit his department Wednesday evening and view the apparatus
installed, and also witness the operation of the new
Nernst lamps. A vote of thanks was returned, and
the invitation was availed of very generally, special
trolley cars being provided for the conveyance of
the party. The members were received at the university by Professor Caldwell and addressed by Professor Edward Orton, dean.
Professor Embury Asbury Hitchcock, M. E'., professor of experimental
engineering, and William T. Magruder, M. E., professor of mechanical engineering, also assisted in
receiving and entertaining the visiting body.

Legislation.

On Wednesday

afternoon the convention was addressed upon legislative matters, referring to the proposed municipal code and the proposed repeal of
the arc-light bill heretofore passed at the instance
of the railroad companies, by D. L. Gaskill, chairman of the advisory committee.

Hot-water Heating.
This was followed by papers and discussions upon
hot-water heating as an adjunct to electric-lighting
plants

—a

topic to

many

growing importance and
interested.

given

in

A

of
in

tlie station managers of
which thev were greatly

brief report of this discussion will be
Western Electrician.

a later issue of the

Series

Arc Lighting.

Thursda" morning, at request of Vice-president
McKnight, D. L. Gaskill of Greenville took the chair
and conducted the remainder of the meeting. C.
R. McKay of the General Electric Comnany, Lynn,
Mass.. presented a naoer on the topic, "What is the
Reliability, Regulation, Power Factor and Efficiency
of Present Forms of Alternating-current Series Arclighting Apparatus?" with reference to constantcurrent transformer systems.
Thomas Spencer of the Helios-Upton Company,
Philadelphia, was unable to be present. His paper
on the same general subject, with especial reference
to the inductive regulator and steo-un transformer
system, was read by the secretary. W. A. Layman
of the Wagner Electric Manufacturing Comoany,
St. Louis, presented a paper on variable secondary
step-up transformer systems.
Mr. Bechtel of Toledo reported very good results
with three loo-lierht transformers in operation for
one to two years and a half; service reliable and no
repairs.
This experience had taught them it was
better to burn up lightning arresters in the station
than cable outside that could not be so easily repaired. Three hundred alternating-current lamps, besides 75 direct-current enclosed, were taken care
In the
of by one trimmer with a wagon equipment.
winter trim: once every five days; in fall and
spring once every six days; in summer once every
seven days. He desired to know of the supply men
what imoedance is absolutely necessary in a circuit
Mr. McKay replied
to insure steadiness of light.
that when an underground cable had been in use
for some time it is rather hard to tell just what may
be happening to it. There might have been a weak
snot in the cable to cause the unsteadiness complained of; but it is not likely that the unsteadiness
was due to the carbon resistance being in circuit.
Mr. Layman said that in relation to amount of
self-induction necessary to keep the lamos nicely
balanced, Mr. Spencer had recommended 75 per
cent, but he thought a lamn circuit could be burned
with excellent results with a power factor of 85
per cent. 84 or 85 per cent. Mr. Perkins thought
about 81 per cent. Mr. Layman thought this depends
on the const-ruction of a particular lamp. Mr. Perkins referred to the matter of arrangement of circuits, and said he had had occasion to rearrange the
Youngstown circuits, using the station as the center

—
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of distribution, running the different circuits out
Circuits should
radially, like the spokes of a wheel.

be laid out originally with an average of 40 lamps,
leaving leeway for additions. A better power factor
should be sought for on lower loads. Mr. Bechtel
believed it was necessary to be careful not to lay
out too many circuits, so as to avoid increasing the
fi.xed charges for copper investment and for extra
transformers. The fixed-charge expense will almost
offset
the expense of rearrangement complained
Circuits when laid out should
of by Mr. Perkins.
be so laid out that they can easily be changed.
Mr. Doud stated that his company did not now
recommend the use of single circuits of 100 lights,
but rather to limit to 75 lights.
Mr. Gaskill stated that his company had lately
installed for street lighting series alternating-current, 7%-ampere lamps, using two 50-light tub transformers, and although at first some opposition was
experienced, he doubted if now the people would
go back to the former system^ Their plant was of
the size usual in towns of 5,000 to 7,000 inhabitants
present installation, 300 kilowatts' capacity. Had
formerly been using the open-arc system. Originally
it had operated very satisfactorily, but of late years
the cost of repairs was excessive and depreciation
rapidly increasing. They had contracted with the
city some 7% years ago for a lo-year term at $84.50
They had been able, by the present change
a lamp.
in system, to offer a lower rate and to secure a renewal of their contract for another 10 years, while
reducing their operating expense materially. Their
present contract called for $78 a lamp i,7-S amperes),
with a guaranteed deliverv of 450 watts at the lamp
Under the Ohio law the council cannot
terminals.
make a contract that does not go into full force
during their term of office, and therefore could not
consider a bid from other parties if offered, but by
the present company making the offer at a reduced
rate before the expiration of existing contract an
^

consummated satisfactory to all
parties.
The suggestion was offered for others.
Mr. B'eckstein of the Sandusky Gas and Electric
was

arrangement

Company had been using

the transformer system for
referred to great saving
Mr. Bechtel
in operating expense secured thereby.
confirmed this observation.

past five or six months.

He

Closing Business.
Colum'bus was adopted as next place of meeting,
the time to be fixed according to the provisions
It was considered by some memof the constitution.
bers that the month of October is too late and too
far into the busy season, and August was favorably
spoken of as a suitable time. The report of the
secretary-treasurer was read and approved, and a
special vote of thanks returned to Secretary Perkins
and Vice-president McKnight for their labors during
the year and in preparing programmes for this convention. On motion of Mr. McKnight a vote of
thanks was tendered to the various essayists.
The 'following-named officers were elected for the
ensuing year:
President ^A. W. Field, Columbus.

—

—

Vice-president S.
Secretary-treasurer

M.

—
—
—

Rust,

Piqua.

J. H. Perkins, Youngstown.
committee D. L. Gaskill. Greenville;
E. J. Bechtel, Toledo Samuel Scovil. Cleveland.
Executive committee E. H. McKnight, Middletown; George Matt, Lancaster; F. E. Valentine, Urbana W. F. Hubbell, Wauseon A. C. Blinn, San-

Advisory

;

;

;

dusky.

Finance

Wert; W.

comtnittee

— George

F. Raber, Mansfield;

Hayler.

John

Jr.,

Van

Miller, Spring-

field.

Mrs. A. W. Field and other ladies of Columbus
were assiduous in their attentions to the visiting
ladies, entertainment for whom was especially provided in the shape of an electric-automobile drive
through the city, the'^ter party, and lunch at the
Country Club. The only regret was that not more
of the members were accompanied by ladies.

Sleeping Cars for Electric-railway
Service.

A

company

Ohio, has received an
be used in interurban
electric-railway service between Detroit, Mich., and
Cleveland.
This is the first order that has been
placed with any car company for sleepers to be used
on electric-railway lines. The cars will resemble the
Pullman sleeper in general plan, but will not be
as long or as heavy, beino' built to accommodate
but 15 sleeping passengers. The berths will be arranged in tiers, two to a tier. The cars will be used
on the night service between the two above-mentioned
cities, which are 173 miles apart.
The time of the
run will be about IQ hours, as the proposed schedule
provides for a train to leave Detroit at nine o'clock
in the evening and reach Cleveland at or near seven
o'clock the next morning.
The average speed will
be about 25 miles an hour, the usual stops being
made along the line.
order for

in

Cleveland,

five sleeping cars to

According

to press dispatches, a successful test
electrograph the Palmer-Mills picture-telegraphing machine was made on a 1,000-mile circuit
in New York a few days ago.

of

the

—

—
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Methods

of Increasing Central-station
Business and Improving
Load Curves.

One of the features of the convention of the Ohio
Electric Light Association in Columbus last week
was a discussion on the topic "On What Lines Shall
Reach New Business to Improve Our Load
Curve and Increase Our Net Earnings?" Some of
the contributions to this very practical discussion
are here given.

We

L. G. White, Columbus
Of all the methods of
securing new business which have been tried in
the past the most successful, in my opinion, is that
of personal soliciting of the business on the part
of the company.
Many of the larger companies
maintain an elaborately equipped soliciting department, and by that means secure a great deal of very
desirable business which they would not have secured had it not been eagerly sought after by experienced men.
The lighting companies located in the smaller
towns cannot, as a rule, afford to keep a man for
the sole purpose of soliciting; however, I think it
would be possible, and in a great many cases desirable, to select some one man who might devote
The
a portion of his time to this class of work.
solicitor should, of course, be a man of good address,
but, of more importance still, he should be thoroughly informed on the cost of both installation
and operation of all devices likely to be required
by his prospective customers. He should advise the
customer as to the most satisfactory manner of
installation and the most economical way of operating the devices in question in fact, he should help
the prospective customer in every way possible.
little attention shown in this way is usually appreciated, and is frequently the direct means of securing
:

;

A

the business.

An

intelligent solicitor cannot fail to have a beneon the load curve of the station. Of
course the most desirable load for the daylight hours
is the motor load, and here is where the solicitor
can get in his good work upon the small power user,

ficial

effect

of electric power,
without forgetting to call his attention to the obvious disadvantages of the power which he is using.
The electric elevators are good business and not
difficult to secure, because where electric power is
sold at reasonable rates it is almost invariably
cheaper than hydraulic power.
There are many small shops in manufacturing
districts in which there is at present no power used
at all, but which could and would use electric motors
For
if all the facts were put before the owners.
instance, not long ago-there was not a-single blacksmith shop connected to the lines in this city, and
then one blacksmith put in a small motor to blow
his forge; he found the power very satisfactory and
not nearly so expensive as he thought it would be,
and then the wires were right in the shop, so he tried
a little electric light, just for night work, you know.
The bills were still reasonable, so he began using
light on dark days, and now is using both light and
power, and most of his work is done during the
A number of blacklight-load period of the station.
smiths have followed the example set by this first

showing him the many advantages

man.
Another way in which the load curve can be materially improved is by the substitution of the enclosed-arc lamp in place of the incandescent lighting.
The effect of the arc lamp upon the load curve is
more than one would suppose, until the matter has
been looked into carefully. The reason of this is
that probably a customer will have, say, from 10
to 12 incandescent lights hung in a line through his
store, and ordinarily will burn but two or three
until the time of maximum load, when he will turn
them all on. If the arc lamp is hung in place of
the incandescents the arc lamp will be turned on
when light is first needed and will be continued
until he is through with light, which is practically
the equivalent of running the whole 10 or 12 lamps
throughout the whole period. Thus you see his
maximum load is no greater with the arc lamp
than with the incandescent, but his average load is
considerably greater. In any one case this probably would not amount to very much, but, taken in
the aggregate, it has a very beneficial effect upon
the load curve of the station.
have found that the addition of residence lighting to the same mains upon which our business
lighting is connected has had the effect of broadening our peak to some extent. This is probably due
to the fact that the small peak of residence lighting
comes in after the peak of the business lighting,
and has the effect of broadening out the peak, which,
of course, serves to give a better load factor.

We

Local conditions have
E. J. Bechtel, Toledo
so much influence on this question that it can only
be discussed in a general way, or with certain defined conditions.
There are a number of items
which have direct relation to the subject, as efficiency
and reliability of service, proper system of charging,
systematic contracting department, intelligent credit
system, courteous and satisfactory treatment to all
complaints and misunderstandings, maintenance of
meters to a proper efficiency, etc.
First of all we must face the proposition squarely
and admit that under most conditions gas is a
:

cheaper illuminant than electricity. We must make
our service so convenient, so reliable, and satisfy
our customers' wants so thoroughly that it will be
looked upon as an offset 'or consideration for the
somewhat larger cost. Every care should be taken,
both in the power house and on the lines, to give an
efficiency and reliabilitv of service which cannot be
questioned and which will demand consideration. If
we can prove to our customers that they can rely
absolutely on our service, many of them will use
no other illuminant. If, however, an emergency connection to the gas plant is made, the consumer is
apt to use it on different occasions for purposes other
than that for which it was installed, such as burning
all-night lamps,

etc.,

which takes from the electric
called the cream of the busi-

company what may be
ness.

There is, however, an economical line beyond
which it is not policy to go, as the fixed charges
on the increased investment overbalance any benefits gained.
In a station operating two or more different systems much benefit can be derived from
an installation of the different classes of generators
on the same engine shaft, or using rotary converters
or motor-generator sets as a connecting link between
the systems.
This allows the minimum amount of
surplus machinerv, especially where the peaks of
the different systems do not occur at the same time.
Storage battery also has the effect of compensating
for the variable load curve, and is advisable under
a great many conditions.
It not only equalizes the
load of the power station, but also gives an insur-

ance of reliability or continuity of service which
is very desirable.
Careful and diligent study of existing conditions is the only solution of this problem.
The much-discussed rate question also has its influence on both the station load curve and the net
income. The system of charging must be one which
is most nearly proportional
to the cost curve and
yet presentable and acceptable to the public.
The
rate as given out must be as simple as possible, so
as not to confuse or mystify the consumer, and yet
one which will appeal to his judgment as having an
equitable and fair basis. The fixed expense, or that
part of the expense which does not increase or decrease with the increase or decrease of the length
of the time the current is used. Is such a large proportion of the total expense that it confines the electric-lighting business to a class almost its own. The
gas companies undoubtedly have similar conditions,
but perhaps in such different proportions that it
does not so materially affect the direction of the
cost line in relation to the output line.
This probably is their excuse for maintaining one fixed price
to

all

classes

of consumers.

A

good representation of the variable results from
the different methods of charging may be had by. carefully examining the article under the heading "CenRates" in one of the recent electrical
journals.
The results obtained by plotting the different charge curves on one chart are very interesting.
With the exception of one or two, there
are none of those explained in detail which are at
all similar after leaving the 2%-hour line.
One of
the rates described gives a saw-tooth effect to the
tral-station

rising and dropping alternately, one condition
being that a 3%-hour consumer pays about 0.2 of a
cent a kilowatt-hour less than a five-hour user,
which is the reverse of what should be. It is readily
seen that the consumer using his capacity one hour
a day cannot be supplied with the current as cheaply
per kilowatt-hour as one using his capacity a number of hours a day, and occasioning only the same
fixed expense, which, on account of being distributed among the greater number of units used by
the long-hour consumer, is less per kilowatt-hour
than if distributed among the small number of units
used by the short-hour consumer.
In determining charges for a station operating
different systems the load curves in the different
systems should be considered separately rather than
For instance, if
a station load curve as a whole.
7 a. m. to 6 p. m. power is to be had in the residence
district, rates
should be made, after considering
that the same lines, machinery, etc., would answer
for both purposes.
Or, if business can be had which
is demanded only when the municipal arc lights are
not burning, the same machinery could be used for
both and rates made to encourage this new business
which might not be possible otherwise.
A system of charging giving the proper encouragement to long-hour burning will not only get new
consumers of that class which are impossible on
a less variable rate, but teaches the short-hour consumer to use electricity for long-hour decorative
line,

and advertising effects, instead of for illumination
only, and materially affects the station load curve
for the better, giving greater efficiency of operation
as well as increasing the gross income, thus doubly

increasing the net income.
After the system of charging is decided upon, it
remains for the contracting department to apply
it,
This is by no
so as to get the best results.
means the least important. In this department
should be an accurate record of all consumers' conditions, giving their peculiarities of service, if any,
and all information on estimates, visits, correspondence' or dealings with them, so that any solicitor will
be able to visit a consumer, strange to him, with
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the information necessary for him to have the situation well in hand.
The record system just being started in Toledo
consists of a system of folders, indexed with alphabetically arranged guides, having one folder for
each consumer or prospective consumer. Reports by

of each visit or other information
dictated to a stenographer, who writes and
This
distributes the reports to the proper folders.
system requires only a small amount of labor in
comparison with the good accomplished.
The contracting department should be in the hands
of courteous, gentlemanly, enthusiastic and businesslike men. who have the good of both the consumer
and the company at heart. They should proceed
with vigilant and close attention to the requirements,
and be progressive enough to suggest new ideas
the
are

solicitors

which beneboth comnany and consumer. They should gain
the confidence of the consumer and prove to him
that his interests are being cared for as well as the
companv's. Details, however small, should receive
the attention they merit. Little details of loose
management are as conspicuous as large one. inasmuch as they occur oftener and are just as annoying
Close attention to details and
to those concerned.
intelligent contracting will give greater dollars and
cents' efficiency to a olant than the installation of
expensive and highly efficient apparatus in the power
This department should also keep in close
station.
touch with architect clubs and individual architects.
Information should also be available from which
to recommend proper installation of motors, elevators, special apparatus, etc., should the consumer
for the use of current to suit conditions

fit

require

it.

Advertising should also be followed intelligently.
Blotters and novelties distributed, as well as attractive announcements made in a businesslike way, help
to keep the public attention.
Solicitors and contracting agents should be capable
of recommending the proper use of reflectors, disIn some cases where this
tribution of lamps, etc.
is

done

it

is

possible to get a consumer who otherof necessity use a cheaper illuminant.

wise would
.\11
complaints from consumers should be given
courteous and gentlemanly attention.
The credit department must also be handled with

discretion and care. In Toledo these duties are
under the care of the accounting department, but
are in harmony with the contracting agents and
solicitors; otherwise it would be very easy for an
imprudent collector to lose a good consumer to the

company, on whom the contracting department has
spent hours of work. It is not desirable, however,
to have the contracting department in any way connected with the collections.
Maintenance of the meter department also deshare of attention, to get the best returns
from the current outpyt. Meters always kept in
proper condition will save a great deal of annoyance
from complaints as well as increasing the income.
Probably no one department or condition is more
important than another in relation to the increasing
of the net income, but it is the combination of all
departments, well managed, that insures successful
increase of net earnings and improvement in the
load curve.

mands

its

George Hayler, Jr., Van Wert, Ohio: The problem under discussion may be treated from several
standpoints, but I shall simply aim to make a few
suggestions along a line that seems to me to offer
I

erties.

am

speaking

many

small lighting propr
especially
from the
operating from dusk to day-

a solution in the case of

more

standpoint of stations
a condition which
light and supplying light only
prevails in a large number of the smaller towns.
It is a notorious fact that the returns from the
operation of lighting machinery are small in comparison with the possible output; and the average
lighting plant is operated at a maximum efficiency
for an extremely small proportion of the time.
The average lighting plant, under the conditions
of which I have just spoken, will be in operation
about 5,cco out of a total of 8,760 hours a year,
or an average of about 417 hours a month. During
this period the street-lighting machinery will be in
service Con a moonlight schedule) for an average
of 188 hours a month and I think that I am safe
in saying that 75 per cent, of the earnings from
other lighting will accrue within a period not exceeding 160 hours a month, on an average. In other
words, the machinery of a lighting plant is practically idle, so far as earnings are concerned, for
about 70 per cent, of the time, and even when in
seri-ice it is probably earning but little, and perhaps
operating at a loss during 30 to 50 per cent, of that

—

^

;

period.

These conditions make it extremely difficult to
show good earnings unless the prices received from
lighting are remarkably good; and in these days of
severe

gas competition this

is

a

hard problem to

face.

as to operate our
property, either in whole or in part, for longer hours
should
be nearer a
output,
we
and dispose of the
solution.
But, so far as lighting strictly is concerned, there is just about so much business to be
done, and no inducement will persuade people to
If

now we could so arrange

use light
practically

when they do not need
impossible

Further, it is
in a small town to develop
it.-
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a power load at prices that would make it profitable
to operate a plant.
The only way out of the difficulty seems to be some
means of operating the lighting plant in connection
with some other business of such a nature that the
electrical energy developed will be, in a measure, a
b3'-product, and may be sold at a figure w"hich will
be attractive to customers who would, under ordinary circumstances, be entirely out of the question.
heating plant forms such an addition, and I shall
endeavor to show you how it has worked out in our

for the reason that during the winter months there
is
a supply of exhaust steam available for about
two-thirds of the time. It is evident, however, that
the solution of the uroblem is to ooerate the entire
plant and increase the output of electric energy during the day, so that we may be deriving income from
the two sources.
What I mean is this: If we can
sell our heat for $30 per horsepower per year, and
utilize 85 per cent, of our heat energy, and make a
profit, then we can certainly increase that profit very
considerably by selling the balance of 15 per cent,
of our heat energy in the form of electricity at the
rate of, sav, $50 per horsepower developed per year,

A

case.
If we examine into the operating expenses of a
lighting concern, we shall find the costs divided
pretty much into the following percentages:
Fuel,
22 per cent. labor, 27 water, three oil and waste,
three; carbons and lamps, four; miscellaneous expenses (insurance, repairs, maintenance^ etc.), 11;
fixed charges, 30.
The large items are fuel, labor and fixed charges;
and I think that it will be readily admitted that all
or part of the machinery of the plant could be kept
in continuous operation at a slight additional expense, other than for fuel, and this item would
not be increased in proportion to the added output.
The average lighting property, operating under the
conditions mentioned, is supplying electrical energy
for only about S7 per cent, of the time; but we must
not infer that our expenses will be proportionately increased if we should decide to operate for the balance of the 24 hours. The labor item will be increased perhaps 15 per cent. fuel will be more, but
a comparatively small
amount, while the fixed
charges will be increased by an amount covering inOther
terest on the investment in the heating plant.
items may be increased a little, but may be neglected,
being counterbalanced by savings made through the
operation of the heating plant.
;

;

be argued that it will be difficult to dispose
of the electric energy developed in a small town, but
there is always some demand, and, with the proper
inducement in the way of nrices, which we are enabled to make under the circumstances, there is no
reason why such a load should not be developed.
Assuming that we can deliver 60 per cent, of our
engine output in the form of electrical energy to
the customer, and make a profit at $80 per engine
horsenower developed per year, then we can sell
electric energy for about $30 per horsepower per
year an amount favorablv. comparable with the cost
of steam power in a small plant.

—

Chicago Electrical Association.
At the meeting

of the Chicago Electrical Associaon Friday evening, October 17th, Harris C.
Trow, instructor in electrical engineering at the
American School at Armour Institute of Technology,
read an interesting paner on "The Place of Correspondence Schools in Electrical Education." After
summarizing the classes of men most benefited by
a correspondence course, Mr. Trow described the
methods of instruction pursued at the American
School and briefly outlined the course in electrical
tion

;

the

engineering.

The discussion that followed the reading of Mr.
Trow's paper was participated in by Messrs. Wiler,
Grier, Scheible, Hale, Dimick, Blumenthal and others among the members, while Mr. Dewey of the
American School and Mr. Lavers of the Interna-

We

difference between what we receive for the
waste and the amount that we find it profitable to
sell our electric output for under ordinary conditions.
find that hot-water radiation will give off about
246 British thermal units per hour with water at
200 degrees F., which will be the temnerature required in severe weather, or about 155 British thermal units with water at 160 degrees, which represents ordinary working conditions, and, allowing
for losses, etc., one engine horsepower of exhaust
steam will supply, approximately, 120 feet of radiation in extreme weather, or about 192 feet under ordinary working conditions. Now, at the figure received for heating in this section, the income from
one engine horsepower will be $18 a year under
extreme conditions and about $28.90 under ordinary
working conditions.
have seen that the cost of operating our steam
In other
plant will be increased about 25 per cent.
words, we may obtain a load of 100 horsepower,
bringing an income of $28.80 per year, at an output
of about 25 per cent, of our total operating expense,
and have the electric energy produced at the same
time to sell at a figure equivalent to the difference

to the

We

We

between what we receive for the heat and what we
If we have a heating
ordinarily get. For example
load of 20,000 square feet of radiation, requiring, approximately. 100 horsepower under ordinary conditions, and bringing in an income of $3,000 a year,
then, assuming that we are to receive the same rate
for horsepower developed ($80 on the average), we
can dispose of our electrical output at the rate of
about $so per horsepower per year, and at the same
time increase our net earnings 100 per cent, on each
TOO horsepower of our steam equipment.
Understand, I have assumed ordinary working conditions.
It is true that in severe weather 100 horse:

power of _exhaust will not supply 20,000 feet of
radiation, and we shall have to use live steam at a
consequent increase of operating expenses; but the
number of days that this condition will prevail is
comparatively small.
quoted
It is evident, however, that at the figure
the income from heating alone is but a little more
operating
in
than the additional expense incurred
the plant during the entire year. If we simply furnish live steam in cold weather and do not operate
our lighting plant, we shall still be making a profit,

less.

may

It

;

Roughly, from what experience we have had in
past few months, on a heating load requiring
about 100 horsepower, in freezing weather, the cost
of fuel will be increased about SO per cent.; labor
15 per cent., and fixed charges 30 per cent., a total
increase of operating expense equal to about 24 1-3
per cent, of the whole.
will assume, for the time, that if we can obtain, on an average, about $So a year
per engine
horsepower developed, we can show good net earnings.
This is an arbitrary quantity, and will vary
according to conditions, and must not be taken as
authoritative.
Now if we can so arrange our business that we may dispose of an increased output at
somewhere near this figure, we shall add very materially to our net income.
When we use steam in an engine, under the conditions prevailing pretty generally in this section of
the country, we obtain from 10 to 15 per cent, of our
heat energy in the form of power, the balance of
85 to go per cent, being wasted in the exhau.st, with
the exception of perhaps about 15 per cent., which
may be absorbed in heating feed water. Now, if we
can dispose of this waste, it is evident that we
can supply the balance, represented by the amount
of electric energy produced, at a figure equivalent

even

or

Schools

tional

A

resolution

made

remarks.

brief

was then adopted

to

the effect that

Chicago Electrical Association desires to encourage the spread of correspondence instruction
along electrical lines, and the tendency toward a
higher plane in such instruction, and also to recommend the taking of correspondence courses by
the

those not in a position to take similar residence in'

struction.

The following programme
been arranged

November

7th

— "The

for future meetings has

Development

ternating-current Motor," by H.

Emerson

tendent
of St.

Louis.

November

Electric

I.

of a Small Al-

Finch,

superin-

Manufacturing Company

—

21st
"The Electrical Features of the
Aurora, Elgin and Chicago Railway," by Howard
Brooks, assistant electrical engineer of the company
operating the road.
December 5th "The Early Development of European Incandescent Lamps," by Captain A. D. de
Khotinsky, late managing director of incandescentlamp factories at Pari^ (France), Rotterdam (HolMarlboro
Gelnhausen
(Germany),
and
land),
(Mass),
•January 16, 1903 "The Third-rail System of Electric Railways," by H. M. Brinkerhoff, general manElevated Railway
ager. Metropolitan West Side

—

—

Company.

Marine Electric Signaling System.

A

novel system of marine electric signaling has
been devised by Leo Daft, the well-known electricrailway inventor, and Alfred Williams of WimWedon,
England. The invention consists of four combinaThe first of these comprises an earthed plate,,
tions
a distant wide-spread conductor sunk in the sea, a
source of electricity and an induction coil. The second combination consists of a vibrating contactbreaker and a receptacle partially filled with merThese two comcury, adjustably fitted to the same.
binations together are adapted to generate and transmit electric impulses to considerable distances through
the earth and water. In the third combination are
two plates carried by a ship exposed to the contact
of the sea water in positions as remote as possible
from each other, the two plates being in electrical
connection and having the fourth combination interposed in series between them. The fourth combination is a device for detecting minute electric irnpulses and consists of a pivoted coil suspended in
a magnetic field and rigidly connected to a soft-iron
arm controlled by an adjustable permanent magnet
which is so wound in series with the pivoted coil
that the passage of an electric impulse momentarily
:

weakens

its

controlling influence.

The

invention

is

covered by a United States patent issued on October
14th.
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DEVELOPMENT OF THE TELEPHONE
Indiana Mutual Telephone Association.
of the Indiana Mutual Telephone Association was held in the German House,
The morning session
Indianapolis, Octoter 14th.
was given np entirely to the routine business of
afternoon session was
and
when
the
the association,
called to order by President L. A. Frazee of Con-

The annual convention

representatives from about 70 exchanges
and a number of supply men were present.
In his annual address President Frazee said it was
a matter for congratulation to see so many members
and visitors present. Among other things, he said
nersville,

"In Independent telephony we Hoosiers have much
cause for state pride. The ups and downs and difficulties incidental to entering into a new business
are, with us, the experience of the almost forgotten
Struggles and uncertainties which we now
past.
hear of in odier states, we experienced, it seems,
years ae-o. Five years ago a fragment of our present membership met here and put forth its best
efforts to induce some reliable company to install
a plant in Indianapolis, thereby knitting our plants
together with toll lines, giving us an entrance into
our state capital, thus patching up the weak spots
in our poorly developed field, and developing the
unclaimed territory. The influence, impetus, strength,

which the New Telephone
has given Independent
Indianapolis
telephony throughout Central Indiana and far beyond the borders of the state are incalculable. In
Illinois the Bell company has her Chicago, in Michibut in
gan her Detroit, in Ohio her Cincinnati
the Hoosier State the Central Union is getting what
Sherman called 'war all over the state.' Formerly
the map maker included a few spots here and there
as developed territory in Indiana, but the lines have
it
now requires far
multiplied so rapidly that
less labor to indicate the undeveloped territory.
"As a rule we have all had plenty to do at home
to supply service to the large number of people who
It is far more advisable for
are clamoring for it.
companies to develop their own fields rather than
and those who desire to
encroach upon others
enter the business should find new fields or buy
good stock in some of the many prosperous companies that have long lists of people waiting for
few of us take on a troubled
telephone service.
look because some well-meaninjr farmers on the
outer edge of the countv are installing exchanges

and

stability

Company

reliability

complete.
He said such litigation
and learned attorneys, andi was in
every way expensive, but that the outcome meant
everything to the Independent telephone people. Up
to the present time, he said, $37,000 had been expended and there was a deficit in the litigation fund
of $12,000, of which $2,000 had been apportioned
to Indiana.
In moving that a committee be appointed to raise
this money, R. C. Stephenson said that "but for the
interest and labor performed by such men as Mr.
Dougherty and his colleagues the Independent telephone companies would not now be doing business
in Indiana."
Officers for the ensuing year were chosen as follows: President, R. C. Stephenson, Rochester; vicepresident, J. W. Weik, Greencastle; secretary-treasurer, Harry B. Gates, Indianapolis.
In point of attendance and character the convention
was satisfactory. However, no report would be
complete which did not credit the officers and managers of the New Telephone Company of Indianapolis, and the New Long-distance Telephone Coinpany
of Indiana, with a large share in making the convention a success. These companies were very hospitable to the visiting telephone men, entertaining
them at a complimentary dinner in the evening.
until the victory
required skilled

is

FIELD.

and Supply Company, W. R. Hind John A. Roebling's Sons Company, R, B. Abbott; StrombergCarlson Telephone Manufacturing Company, W. H.
Bowen Western Electrical Supply Company, J. W.
Hardy.
;

;

Hutchinson Telephone Transmitter for
the Deaf.
Miller R. Hutchinson,

who

is

well

known

for his

extensive work in aiding the deaf to hear by means
of telephonic devices, has devised, as an addition
to his already numerous inventions in that line, the
telephone-transmitter arrangement shown in the ac-

of

Southeastern Iowa Telephone Association.

;

;

A

own account and running right toward our
exchanges.
should not be troubled on that
account. If they can furnish that service better and
cheaper than we can, all things considered, they
are the ones to do it. Taking all things in consideration, if our service is better than theirs, and it should
certainly be made so, their's will eventually give way
should not
to the improved or better service.
care how near our city exchanges, the farmers build
their lines, but let it be forcibly understood that
we cannot build and maintain our city exchanges
in a cheap way, and that we will give connection with
our exchanges only on terms that are fair and just
on their

We

citv

We

to

us."

The

subiect of needed legislation was discussed
of Bluffton, J. W. Weik of
Greencastle, and R. C. Stephenson of Rochester.
Each shared the opinion that laws were needed defining the rights of the telephone companies and
the rights of the people. It was contended that a
telephone line established along a public highway
was in no sense an additional servitude; that as a
means of communication such use of the highway
was among the developments of the age. contemplated in the matter of public highways. However,
it was deemed advisable to ask the incoming Legislature to enact laws providing for franchise rights
to be granted by county commissioners and providing
for condemnation proceedings for telephone purposes.
This discussion resulted in the appointment of a
committee to draft necessary bills and attend the
legislative sessions with a view of securing their
nassage and otherwise furthering the interests of
Independent telephony.
The following resolutions were adopted

by

Hugh Dougherty

Whereas, A number of Independent telephone companies In the state of Indiana have granted to certain
other Independent companies connections with their exchanges without first entering into an explicit written
contract governing such connection and.
Whereas, In many cases such arrangements have led
to much confusion and the violation of written contracts heretofore entered into hy Independent telephone
companies, and have occasioned litigation and encouraged
attacks upon the doctrine of the right of Independent
telephone companies to control their business by contherefore, be it
tract
Itesolved, That the Independent Telephone Association
of Indiana condemns the practice of granting such connection other than by explicit written contract in which
each company shall have the right to refuse business
which shall tend to violate its existing contracts, and
be it further
Resolved, That the association recommends that each
Independent telephone company in this state shall refuse
connection with such companies as have been organized
and are operated In cities, towns and eommunlties already
supplied with Independent telephone service, and which,
after such organization, attack the doctrine of the right
to control the teleiihone business by contract.
:

:

Hugh

Dougherty, speakinc for the national assoa report in regard to the litigation
that has been successfully defended by that organHe said that it
ization during the last few years.
was of vital importance that the fight be continued
ciation,

made

The

Southeastern Iowa Independent Telephone
Association held its annual meeting in the Hotel
Lacy, Oskaloosa, Iowa, on October 14th and 15th.
President C. B. Dobie of Sigourney was in the chair
and Secretary and Treasurer C. M. McFatridge of
Moravia performed the duties of his office. Others
in attendance were W. D. Dinsmore and F. W.
Kelley of Oskaloosa, G. W. Smith of Brighton, J.
S. Bellamy of Knoxville, Dr. H. S. Herr and H. E.
Pancost of Ottumwa, W. H. Fowler of Pella, C. B.
Dobitz, O. C. Cochrane, C. D. Randell, W. E. Bryan,
S.

S.

M. Heiseman,

Lichty, G.

J.

S.

Moon, Thomas

Dupy, O. H. Seifert and N. B. Halloway.
President Dobie delivered his annual address and
a committee consisting of Messrs. Heiseman, Fowler,
Dinsmore and Bellamy was appointed to consider
the subject of standardizing toll-line equipment and
service.
Later this committee recommended
the
election by the association of a committee of five
whose duty it shall be to receive complaints about
all
matters relating to the Independent toll-line
service in Southeastern Iowa, investigating and suggesting changes or improvements in apparatus or
lines which will insure an efficient service.
The report goes on: "Should the party neglect, after being

advised,

the

evils

necessary to

correct or

the

improvements to be made, the committee shall have
power to impose such penalty as they see fit, even
refusing of connections with the lines of the
of
this association."
This report was
adopted.
the

members

Members then

discussed

central-energy

the

On Wednesday,

October isth, these officers were
elected:
President, Dr. H. S. Herr, Ottumw.a; vicepresident, W. H. Fowler, Pella; secretary and treasurer, F. W. Kelley, Oskaloosa executive committee,
H. C. Raney of Fairfield, G. M. Heiseman of Albia
and C. M. McFatridge of Moravia. The important
"toll grievance and managing board" provided for
by the committee's report was made up of W. D.
Dinsmore, Thomas Dupy, J. S. Bellamy, H. E. Pan;

C.

B.

Dobie.

The executive committee was given power to call
special meetings as well as name time and place
the annual

meetings.
Papers were read as follows

for

:

"Flat Rates,"

C.

M. McFatridge; "Time Limit on Toll Lines," C. B.
Dobie. Messrs. Dinsmore and Pancost were appointed a committee to prepare a time-limit schedule
service.
This committee reported, and
the report was adopted, that the time limit for minimum-charge toll-line conversation be five minutes
for toll-line

on and after January

i, 1903.
For each minute in
excess of the five-minute limitation one-fifth of the
initial toll rate will be charged.

On Wednesday

circuit.

It

so arranged that a person with impaired hearing

is

can adjust the instruments at will to collect sounds
anproaching from various directions. Mr. Hutchinson's invention is covered by a patent, No. 710,979,
issued last week and assigned to the Akouphone

Manufacturing Company.

Extensions

Bell

In

New York and

Pennsylva.nia.
The New York and Pennsylvania Telephone and
Telegraph Company (Bell) purposes to make a
of improvements in Southwestern New York
and Northwestern Pennsylvania.
During the last year and a half the company offir

number

cials state that the business of that section has increased with such rapidity that the long-distance
lines of the company have become taxed to the full
extent of their capacity. Likewise the local business, not only of Jamestown, N. Y., but of the other
cities of the district, as well as the village service,
has increased far beyond the anticipation of the

managers.

A

number of important moves were decided on
a

at

which

conference in Jamestown. Buffalo,
with Jamestown by one cir-

recent
is

now connected

soon have three additional ones. The service
Pa., is to be increased, and Mayville,
is to have a complete and modern exchange,
finished in two or three weeks. Jamestown
have additional underground and overhead
Dunkirk, N. Y., also comes in for her
A new and improved switchboard will be

cuit, will

of 200 telephones or more.

and

connected to a single telephone

trically

sys-

tem versus the magneto system, and it was decided
that central energy was preferable for all exchanges

cost

HUTCHINSON TELEPHONE TRANSMITTER FOR THE DEAF.

companying illustration. The apparatus consists of
a number (in this case two) of portable telephonic
transmitters hinged together and adapted to be elec-

afternoon Dr. Herr read a paper
on "Toll Lines." H, E. Pancost followed with a
short talk on the same subject. He thought that
nothing should be considered a toll line that allowed
free use to subscribers or farmers or that allowed
flat-rate privileges.
After some further routine business adjournment was taken without date.
Manufacturers and dealers were represented at
the convention as follows:
Kellogg Switchboard

Warren,

to

N. Y.,

to be
to
cables.
share.
installed there
is

and the exchange enlarged.

TELEPHONE MEN.
Andrew's University of Scotland recently conferred the degree of doctor of laws on Professor
Alexander Graham Bell of Washington, D. C.
St.

Frank L. Schuyler, who has been manager of the
Iowa Telephone Company at Oskaloosa, Iowa, has
been made manager of the company's office at Ottumwa, Iowa. Cloyd R. Potter of Oskaloosa succeeds
him in charge of the Oskaloosa office.
Arthur I. Phippen, an inspector employed by the
England Telephone and Telegraph Company,

New

home in Charlestown, Mass., October I3tli.
40 years old and a member of the Telephone
Employes' Association, the Knights of Malta, and

died at his

He was

the Knights of Pythias.

Friends of Milo G. Kellogg, president of the Kellogg Switchboard and Supply Company of Chicago,
are greatly pleased to see him back in Chicago after
an extensive sojourn in California and Colorado for

and recreation. Mr. Kello!?g's health is much improved, and he is again giving his attention to the
problems of the great business he has established.
rest

A new telephone company has been chartered at
Gastonia, N. C, by N. B. Kendricky and other stockholders. The capital stock will be $ii,ooq.
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Ohio Telephone Notes.
stated that the negotiations for the sale of
the stock of the United States Telephone Company
to the Barber syndicate have been declared off.
The
matter was not closed up at once, and it is now
believed that the Everett-Moore syndicate concluded
that the telephone business is still in a good way
With the lines already built
to make a success.
and in operation, the United States company is in
a position to connect a very large number of the Independent plants of Ohio with surrounding states.
The financial affairs of the syndicate are so nearly
cleared up that it will be able to retain tlie property
of this company, it is believed, without trouble.
In
the event that it is kept by the syndicate, there
will no doubt be a revival of interest in the Independent movement within the ne.xt few months.
In all the important points but one Judge Dempsey
of Cincinnati decided against the John C. Rogers
demurrer to the answer of the Cincinnati Telephone
Company to his suit brought against it. Judge
Dempsey sustained Rogers' claim that franchises are
not perpetual, and are subject to the will of the
Legislature and can be revoked by it.
Rogers brought
suit to restrain the telephone company from using
the public streets and alleys in Cincinnati. The
case will be tried upon its merits.
Murray E. WejTner of Rosewood, Champaign
County, has purchased the lines of the United Telephone Company of Bellefontaine, which lie within
the boundaries of Champaign Countv.
There are
about 13 miles of the lines, and it is said that this
is probably the beginning of a combination of the
lines in the county into one control.
Mr. Weymer
owns several other small lines in the county.
The Home Telephone Company of Toledo has
issued its first directory, containing the names of the
5,000 subscribers who now have telephones in use.
It

Mr. Kanne of Waterville secretary and
and C. A. Backnian, manager.

dent,
urer,

is
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treas-

adjusted matters at Isanti, Minn., by acquiescing in
the $1 rate for local instruments, as requested, by
subscribers.

The Twin City Telephone Company (Independent)
has asked a new trial in Minneapolis in the case
brought by the Northwestern Telephone Exchange
Company against it. The Northwestern sued to
have the Twin City wires removed where they
passed under its wires, asserting that it was entitled to the space on its poles for a space to within
20 feet of the ground, and that the Twin City's wires
prevented the use of this space. They won in the
District Court,

and now the Twin City seeks a new

trial.

The Twin
olis

and

St.

City Telephone Company of MinneapPaul has declared a quarterly .dividend

payable November ist
October 25th.
automatic telephone exchange is being installed
for the University of North Dakota at Grand Forks.
The war between telephone companies at Park
Rapids, Minn., is ended, the new local company
at the rate of seven per cent.,
to stockholders of record by

An

—

selling to the Central Minnesota Telephone Company, which pays all expenses incurred
and takes all material. The Central Minnesota also

the Citizens'

falls heir

the

and been granted the right to put in an exchange
Lincolnton.
The plant of the Sebree Independent Telephone
Company of Sebree, Ky., has been damaged by fire
to the extent of $12,000.
There was no insurance.
The recent consolidation of telephone interests in
Petersburg, Va., places the Bell company in entire
control
that city.
It is said that rates will be increased.
L_
for
in

The Miimesota Mutual Telephone Company has

to the 30-year franchise lately secured by

Citizens'.

The Wisconsin Telephone Companj^ has awarded
contracts for the erection of its new exchange build-

m

Indiana Telephone Items.
The Seymour Home Telephone Comoany was
phone

system withm the city of Seymour and
throughout Jackson County, and ultimately to extend
the system to adjacent counties. The incorporators
are Ed. L. Barber, John C. Monteith, Claude Hymen,
J. H. Peter and S. A. Barnes.
The Wilkinson, Simmons & Woods Telephone
Company of Wilkinson, Hancock County, has filed
articles of incorporation and will build and operate
a system in Wilkinson.
The Cumberland Telephone Company of Evansis advertising for bids
for the erection of a
telephone building at Evansville. This action of the
telephone company is a puzzle to the city officials,
as the company is under orders of the Common
Council to remove its poles, wires, etc., from the
streets and alleys of the city by the middle of November,
p.

ville

ing at Oshkosh, Wis.

Central Intercommunicating Tele-

The Rural Mutual Telephone Company has been
incorporated at Ottosen, Iowa, with $25,000 capital
The Clark Automatic Telephone Company

phones.

A

stock.

of Prov-

in-

corporated on October 15th with a capital stock of
The company proposes to establish a tele-

$15,000.

new

of battery-call telephones for intercommunicating and hotel use is offered the trade
line

The Columbia Telephone Manufacturing Company
of Ottawa has been placed in the hands of a receiver
and its property has been taken in charge bv the
United States court on claims of creditors. An application for bankruptcy has also been filed in the
District Court by some of the creditors.
Mathes &

Fig.

I.

Exterior View of No.

5

Interior

Instrument.

View

of No. 8 Instrument.

CENTRAL INTERCOMMUNICATING TELEPHONES.
Rice, a local firm, have secured judgment against
the company for $3,020, and the property had been
levied upon by the sheriff. It is also said that the
company had assigned more than $10,000 in valuable
contracts to this firm to secure debts. The Security
Trust Company has been appointed receiver. The
concern moved from Chicago to Ottawa several
months ago, and local men there became interested
in

it.

D. Bradfute and Oscar Bradfute have purchased
the controlling interest in the stock of the Cedarville Telephone Company of Cedarville, which has
been held since the organization by the Rank-in
brothers of South Charleston. They now ovvn all
but $900 of the stock, of which there is $15,000.
This will be increased in order to build more lines
and make improvements in the plant.
The Wood County Telephone Company has absorbed the Independent company at Bowling Green.
J. B. Hoge of Cleveland is chairman of the board
of directors and W. L. Carey, Jr., of Cleveland is
secretary and treasurer of the company.
in

R. I., has established headquarters at Sioux
Iowa, and will begin upon a campaign of exfirst through Iowa and Nebraska.
The Iowa Clark Automatic Telephone Company has
filed articles, as has also the Nebraska Clark Automatic Telephone Company in their respective states.
An effort will be made to place automatic exchanges
in the smaller towns all over the countrv.
The Crawford County Telephone Company has
begun the construction of a local exchange at Denison, Iowa.
There will be about 350 connections at
idence,
City,

pansion, working

the start.

The Mutual Telephone Company of Des Moines
installing a modern switchboard of

contemplates

6,000 connections, if the city will yield the matter
of the five per cent, tax upon its gross income. The
company owes the city about $1,500, after deducting
the claim against the city for telephone service. The
council is opposed to the remission, but may be
willing to remit the tax due up to January i, 1902.

R.

Southern Telephone Developments.

The Portsmouth Telephone Company, which is now
charge of Judge James M. Thomas, has ordered

a $7,000 switchboard, and in all will
$20,000 in improvements on the plant.

expend about
O.

M.

C.

The Hampton Telephone Company

The Commercial Club is after the Northwestern
Telephone Exchange Company of Minneapolis again,
feeling that the company did not make the improvements as promised a year ago. A first-class system
was what was promised then, but all that was done
was to put in new instruments and make a few improvements.
The Cannon Valley Telephone Company of Waterville, Minn., elected Mr. Worland of Waterville as
president, Dr. R, 0. Craig of Janesville, vice-presi-

Hampton,

purchaser. The new company has
T. Gentry of Atlanta president, and Hunt
Chipley of Richmond, secretary and treasurer.
The Jefferson City Telephone Company of Jefferson City, Mo,, has been bought by Lester A. Parthe

is

Telephone News from the Northwest.

of

Va., has changed hands, with the exception of 15
shares, and it is rumored that the Bell company
elected

real

W.

H. McHenry and A. M, Hough. The exchange
was formerly owned by the Capitol Telephone Com-

ker,

pany.

The

company has purchased the plant and
of the Lincoln Telephone Company of
Lincolnton, N. C. A number of private lines were
cut out, and Dr. Hunter of Stanley Creek, N. C,
one of those owning these private lines, has applied
Bell

exchange

Company of
desirability of telephones for
generally recognized, and these
instruments are put out by the manufacturer with
the assurance that they will meet the requirements
for reliable, durable and highly efficient apparatus.
They are guaranteed to be perfect in mechanical and
electrical construction, to develop no cross-talk, if
properly installed, and to require less battery than
any other system. The plugs can be left in any
jack without disturbing the stations by so doing.
In Figs. I and 2 of the accompanying illustrations
are shown closed and interior views of the company's No. 5 wall telephone. Fig. 3 shows the No.
6 wall instrument, which has the same working
parts as the No. 5 telephone. The woodwork of
the No. 6 is dark antique oak, and an adjustablearm transmitter is used, with a black-enamel iron
plug box. This combination makes a handsome instrument for either large residences or business
houses.
The following are set forth as a few of the most
desirable points of the No. 5 and 6 telephones: Longdistance, solid-back transmitters, with heavy metal
case, imported granular carbon and gold electrodes;
solid receivers, impossible to throw out of adjustment, and practically unbreakable; all gravity hooks
made with german-silver lever springs, no spiral
springs being used
bells of five ohms resistance,
platinum-contact jack springs, german silver, and of
perfect design
plug and cord made of best material and durable construction
push-buttons of strapkey design, springs heavy german silver no induction coils used, but all telephones furnished with
non-inductive resistance coils, practically eliminating
all cross-talk
no local batteries, both ringing and
talking power furnished from one set of batteries.
The company also makes a desk telephone with
nickel-plated stand and furnished with plug box and
by the Central Telephone and Electric
St.

Louis,

interior use

Mo.

The

now

is

;

;

;

;

;
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push-button for the interior systems. For use with
two stations only or for hotel use in connection with
an annunciator the instrument shown (with door
Special attention is
Fig. 4 is made.
opened)
called to the receiver hook used in this telephone,
as it is said to be the only short hook made
without spiral springs. All springs are of german
The Central Telesilver, with platinum contacts.
phone Company is meeting with considerable success in this line of telephones and is offering them

m

to

dealers generally.

Co-operative Farmers' Telephone Sys-

tem in Indiana.
The Independent Telephone Company

of Decatur
County, Ind., is the outgrowth of the need of the
farmers of that county for a practical telephone system. The company was organized two years ago, and
within 10 months 1,352 miles of wire was in use.
Beginning with 200 subscribers, there are now over
900 telephones in use. There are at present 681 stockholders, representing $22,100 paid-up capital stock.
The amount of each share is $25, but no person isallowed to buy more than four shares from the company. At an election for directors each stockholder
is allowed one vote for each share he holds, and in
case anyone has purchased shares from other stockholders and holds more than four, he is entitled to
only four votes. This last regulation is to prevent
If a person wishes to obtain
a monopoly of power.
a monopoly it will be necessary for him to buy all
but three shares.
Of the goo telephones in use more than 53 per

The reare in farm residences and villages.
mainder are in the city of Greensburg. The comIndianapolis
pany has long-distance connections with
cent,

and surrounding towns.
For local service the

company charges stockholders 80 cents a month for residences and $1.50 a
month for business houses. The rates for non-stockholders are $1.25 and $2.00 a month for the same

The company employes

10 operators, one
manager, one bookkeeper and three men to keep the
The system is of the Stromberglines in repair.
Carlson central-energy type. On the country lines
three or four telephones are put on one line, but in
service.

the city the lines are individual. All the wires are
carried into the exchange building in five large

The company owns

cables.

its

own power

plant,
batlines

consisting of a gas engine, dynamo and storage
The company is constantly extending its
and expects soon to have a patronage of 1,500.
company has been a success, both financially
otherwise, and is confident of being able to pay
dends to stockholders in a short time.
tery.

The
and
divi-

Stromberg-Carlson Farewell Party.
On

Saturday evening, October nth, an enjoyable
luncheon and dancing party was given at the Stromberg-Carlson Telephone Manufacturing Company's
factory in Chicago.
The entertainment was arranged
by the employes of the insulation and winding department, and tendered to the employes of other
departments throughout the building. It was in the
nature of a farewell party, due to the fact that
during the week of October 13th many of the employes of the insulation and winding denartment of
the Chicago factory went to Rochester, N. Y., where
in future the insulated-wire and cable product will
be manufactured.
About a year ago a restaurant service was provided for the young women employed by the company, and since that time luncheon has been served
daily in this department.
It has been in part selfsustaining, and it was the surplus in the treasury
which the young women proposed to use toward
defraying the expenses of the entertainment. Mr.
Alfred Stromberg was heartily interested in the programme from the beginning, and generously defrayed
the greater part of the expense in order to make

Consul G. W. Roosevelt, writing from Brussels
under date of September nth, gives the following
concerning the telephone system, now nearly completed between England and Belgium
"The An:

glo-Belgian telephone service will be inaugurated
in about two months.
The submarine cable stations
are located at St. JMargaret's Bay, near Dover, and
at La Panne, a Belgian seaside resort.
The work
of laying the cable is completed, and the company
is now placing the aerial extensions in both England and Belgium. The cable is 90 kilometers (55.422 miles) in length and has two circuits. The
total cost when completed will be about 2,000,000
francs ($386,000), to be shared equally by England
and Belgium. Belgium will communicate with England from the cities of Brussels and Antwerp
only.
If communications are numerous and the new
line is profitable to the government, the service will
be extended to other cities. The rate of communication has been fixed at 10 francs ($1.93) per three
minutes."

A San

Francisco Application.

The- California Automatic Telephone Company,
through William F. Smith, San Francisco, secretary
and manager, has applied for a franchise for an
Independent telephone, telegraph and burglar-alarm
system in the city of San Francisco. The company
plans to place all its wires inside of the district
bounded by Central Avenue, Twenty-sixth Street
and Townsend Street. The system employed is to
be a central-energy one, with no batteries employed
In its petition for a franchise the
in the telephones.

company

offers to give official service free and to
put up a bond of $100,000 guaranteeing the service
to be completed within one year.

A new

telephone company, the Northeastern Telephone and Telegraph Company, has been incorporated with the following-named officers:
President,
W. W. Jones, Toledo vice-president, J. F. Land,
Detroit, and secretary and treasurer, George E. ButLines are in operation from Bay
ton, Saginaw.
City to East Tawas and in progress of construction
from East Tawas to Alpena and Onaway, and from
;

Saginaw to Cheboygan up the iWackinaw division
of the Michigan Central Railroad.
Twenty offices
arc in service. The equipment and wire will be first
representing an investment of .$200,000. The
ha,s a service contract with the Michigan
Telephone Company for interchange of business.
class,

company

Peerless Automatic Smokeless Stoker.
An automatic boiler-furnace stoker which is said
insure perfect combustion in the generation of
steam, involving absence of soot, smoke and cinders,
is that shown in the accompanying illustrations and
known as the Peerless stoker. In Fig. i is shown
the furnace of an ordinary boiler fitted with this
stoker. At the left a hopper receives the coal.
mechanical movement is exerted upon the drums
which carry the endless-chain bars of the grate
toward the interior of the furnace. The same mechanical movemnt operates a rod which causes the
inclined sliding grate to shift from right to left.
The coal is completely coked before it reaches the
hottest part of the furnace, and all gases and smoke
are said to be completely and effectually prevented
to

A

the affair more enjoyable. As a result, the occasion
was one which will be long remembered most pleasantly by

all.

The seventh

floor, east side, was cleared in the
afternoon, and within a few hours complete preparations were made to accommodate the company.
Additional electric lights were placed, tables prepared,
arranged
for
couples.
credit
is
and seats
100
Much
due the ladies who had the service in charge. Music
was furnished by Bredfield's Orchestra, consisting
of seven pieces.
Vocal solos were rendered by Mr.
Hedman and Miss Frobenius. Short speeches were
made by Messrs. Stromberg, Stiger, Nate, Mahon,
Runzel, Hedman and others. Mr. Stromberg expressed the sincerity of his interest and his gratified
pride at the faithfulness of his employes, and the
manner in which the business has been carried to
its present successful issue.

Dancing was indulged in until midnight. Over
4C0 persons were present, and the following is a
partial list of the names
Officers
and representatives A. Stromberg, C. W.

—

Stiger, A. J. Rousseau. J. J. Nate, T. R. Ifinucane, A. J.
Mahcn, W. H. Durrant, C. E. Knickerbocker, F. Ij. MldJoe Carlson,
dleton, Carl Scliafer. A. A. Anderson,
W. H. Gray, W. L. Roberts, C. M. Hedman, J. Peterson,
Scbuber, Wm. Runzel. E. W. Anderson. A. O. Stig•berg, T. C. Troy, Prank Llnd, J. N. Woods. W. Ratke,
S. E. Wallace, J. S. Troy, C. B. Arbeen, J. P. Lillig, N. Engstrom, A.
Peterson, .lobn Meinema, Jas. Krabec, .1. Kaiser, A. Hendrickson, A. B.

Wm.

Blidd.

FIG.

I.

PEERLESS STOKER.

before reaching the outer

BOILER FITTED WITH STOKER.
air,

making

perfect com-

bustion.

The rnechanism also works perfectly without the
automatic attachment, and can be fed by hand in
the ordinary way.
striking feature is that the
fires can be forced without in any way affecting
either the prevention of smoke or the evaporative
efficiency.
To apply the stoker, but slight and inexpensive changes in the firebox are necessary. In
the manufacturer's words, it is as simple in con-

A

struction

as

it

is

simple,

direct,

efficient

and eco-

nomical in operation.
The stoker and furnace is the invention of Frederick Gertanner and is handled by the United States

Mining and Trading Company of 11 Broadway, New
York city. An interior view of a stoker before
installation is shown in Fig. 2.
The apparatus is
readily adjustable to all forms of boilers and boiler
settings,

settings

and is susceptible of application to
where the space is already limited.

boiler
It

is

—

Employes Messrs. Backstrom, Jobn
Ryan, Kuepper, Thorsell,

.Tohnson,

Schneberg,

Anglo-Belgian Telephone Service.
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J.

W.

.Tohnson,

Griffith,

Kuudsen, Reinke, MarBowles, Engstrom, Carruthers,
Larson, Garney, C. Anderson, Dolan,
A. Johnson, L. St. Pierre, L. B. St.
Pierre,
Willet,
Donnelly,
Green,
Cram, Parker,
Shroder, Newberg,
Kviteck, Shotts. Rudland. Rickter,
Smith, Peter Johnson, jMiles, Ben
Anderson, Larson, Robt. Larson, Cederleaf,
Lindell,
Erickson, Walin,
Jas. Bowles, Reinhard Johnson, Wirlin, Victor Carlson, Telefson, Chas.
Carlson, Abbe, Ed Johnson, Ramlow,
C. F. Johnson, Glendenning, Leopold,
Denny, Lundine, N. Anderson, Olson,
Theo. Anderson, Gustafson, Bain,
Alec. Bain, Borowinski, Wolf, J. Carlson, A. Anderson, Paul Hirsh. Rlchter. Stnll, J. Carlson, M. J. Thomas
Lillig, Briggs,

riner,

and M. Devito.

—

Ladies Mrs.
Senn, Mrs. Casle,
Misses Durrant, Hanson, Laiger, Sullivan,
Murray, Akyroid, Hendrickson,
Straka,
Cunnalley,
Winner,
Ivirk,
Shillo,
Soucke,
Swanson,
Troy,
Logan,
Amstead,
Faudrop,
Lottie
Peterson,
Dureer,
Taylor,
Alice
Nelson,
Nagorsen.
Neitz,
Armer,
Becker,
Mae
Anderson,

—

FIG.
PEERLESS STOKER INTERIOR VIEW BEFORE INSTALLATION.
Spiak,
Lizzie
Fister,
McKinney,
Kittle Murphy, Lizzie Daker, Radora, Mame Fister, Rena
of comparatively low first cost. Repairs are small
Nelson, Voiglit, Roberts. Brode, Fay, Dwyer, 'Almsted,
in amount, easily made and low in cost, and it can
Anna Anderson, Dillon, Patra, Peterson, Epstein, O'Neill,
be operated without injury to boiler or other accesMinnie Roberts, Desparroes. George, Rose Anderson, Mae
Peterson, Rena Nelson, Klinger, Murray, Webb, Gloss,
sories.
Rapke, Straube, Smithson, Kallal, Hanson, Buntrock,
The stokers will consume crude petroleum oil mixed
Coates, Behnke, Bieljewske, Kober, Kent, Madog, Eilers,
in the quantity of one ton slack with 500 pounds of oil,
Fraedrick, Hattie Fraedrick, Kallal, Powers, Shwekann,
Inwood, Florence Nelson, McKeon, Meyer, Hanna Andergiving greater heat and efficiency than coal alone,
son, Beason, Casle, Bennecke, Teal and Pettee.
at much less cost, without a particle of smoke, thus

New Exchange

for

Cheyenne.

]. Vance of the Rocky Mountain
Bell Telephone Company has just received a set of
plans for a fine new exchange building to be erected
in Cheyenne, Wyo., this fall.
The building, which

Superintendent A.

be either of stone or pressed brick with stone
trimmings, will have two fronts and will be practically a duplicate of the Salt Lake exchange.
It
will be 25 by 75 feetj and will be the only absolutely
fireproof building in the state, it is said.
There will
be two stories with basement, the latter for batteries and storage purposes.
On the first floor will
be the manager's office and toll office, while on the
second floor will be the local e?cchange and girls'
rooms, with the superintendent's office in the rear.
The building is arranged to provide space for a much
larger telephone exchange than now exists at Cheywill

enne.

The

city of Washington, Iowa, is about to install
lighting plant.
The equipment includes a Westinghouse, three-phase, 6o-cycle generator, direct-connected to an Ideal engine.
The Electrical Equipment Company of Chicago has the contract,

a

providing the cheapest kind of fuel. This experiment has been made with the stoker with great success.

The practical efficiency of the stoker and smoke
consumer over the ordinary method of hand firing is
shown by the results obtained at a brewery in Guttenburg, N. J., where it was found that 10.20 pounds of
water at 212 degrees Fahrenheit were evaporated with
one pound of coal, as compared with 8.24 pounds of
water to one pound of coal by the old methods,
demonstrating a saving of 20 per cent. In the automatic stoker 480 pounds of ashes and clinkers were
left,
as against 1,123 pounds in the old method.
The double utility of this device in effecting economy in fuel and an elimination of smoke commends
it

to

all

users of soft coal.

Articles of incorporation have been filed in Portland, Me., by the Chartered Company of Lower California.
The capital stock of the company is placed
at $10,000,000.
The purpose of the concern is to
build steam and electric railroads and "buy and sell
lands in Maine and California and any other place
in the world."
Paul Faber of Boston
of the company.

is

president
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The Old and the New

in

Appleton.

from the former plant and

The Wisconsin Traction, Light, Heat and Power
Company has just finished the installing of machinery in its new liydro-electric power house at Appleton,

Less than a quarter of a mile from the
where, not quite a score of years ago, was

\\"is.

spot

the
world,

located

first

central

electric-lighting

station

in

stands a complete modern electric
This new plant furnishes current for all the
plant.
power interests of Appleton and
lighting and
the

now

between Neenah
was housed in a rude
square, which contained a

also for the interurban-railway line

The

and Kaukauna.

wooden

first

building, 20 feet

dynamo of
new power house is a

miniature

plant

the simplest type, while the
large stone structure, covering

an installation of the most modern design.
The new building is located on the government
canal, just below the upper dam in the Fox River.
The generator room is 60 by 82 feet in dimensions,
the boiler house 56 by 90 feet, and two flumes 46
bv 104 feet. In each fiume there are six 50-inch
turbine waterwheels, developing 1,600 horsepower
for one of the two generator sets, also one pair of
iS-inch wheels for one of the

two

exciter sets.

Each

one combination generator set
consisting of a 750-kilowatt. direct-current and a 750waterwheel

set

has

machine.
The direct-current is used for the operation of the
railway systems and the alternating for lighting purposes.
Each generator set is also equipped with one
alternating-current

three-phase,

kilowatt,

1,000-horsepower Corliss tandem-compound engine,
be used either in conjunction with waterp'ower
or in case of a failure of the water supply.' Steam
for the engines is furnished from four 500-horseto

power

The
first

for the

central station

the

same

is

place,

1881-18S2 that Mr. Smith met Thomas A. Edison
and became interested in the project of supplying

home town with electric lights. Prior to this
time the use of electricity for lighting purposes had
been limited to experimental plants used for lighting
Mr. Smith's conference with the
isolated buildings.
his

noted inventor led to the organization, on May 24,
1882, of the Appleton Edison Light Company of
Appleton, Wis., the incorporators of which were
Henry J. Rogers, Augustus L. Smith and H. D.
Smith, of whom the first two are now deceased.
For a large sum the company purchased a single

dynamo of the Edison bipolar "K" type, which was
capable of supplying electricity for 250 i6-candlepower' incandescent lights. The machine was set up
in a rude wooden building, waterpower being used
and several electrical experts from New
York were employed to supervise the installation.
The operation of the plant as a lighting station was
Lights were furfirst undertaken in October, 1882.
nished to a number of residents and to the Appleton
Furnace Company, the Patten Paper Company and
the Valley Iron Works. Light was furnished at the
rate of $2 per lamp per month, time being figured
by the length of time the dynamo was run, this being a necessary method, since the machine was liable
to be shut down at any time.
W. D. Kurz and his brother, Frank G. Kurz, both
of Appleton, who were connected with this first
to drive

it,

plant, tell

many
"When

incidents in connection with

its

op-

you that we had neither a
voltmeter nor an ammeter, which are standard essentials in every plant nowadays," said W. D. Kurz,
eration.

I

tell

"you will get some idea of the kind of an institution we were running, if you know anything about
electricity.
We had to sit up nights with the dynamo, as if it were a sick child. The driving shaft
frequently became so heated that we had to pack it
in cracked ice.
Later we arranged a little contrivance by which a stream of cold water was kept
running upon it." The operators could count upon
a "burn-out" about once a week, according to Mr.
Kurz. One night a party was to be given at one
of the residences which was lighted by electricity.
On account of the electrical display it was to be one
of the biggest social functions in the history of the

All went well until 11 o'clock, when the guests
down for refreshments and the lights went out.
The host and hostess groped their way into the attic

city.

—

sat

kerosene lamps and candles, while the
at the power house sweated and
tugged with the balky machine.
In spite of the many drawbacks the company progressed slowly and its patronage constantly increased.
On December 16, 1885, it obtained a waterpower
site on the government canal and built a new power
to search for

dynamo tenders

house.

To

this place

were moved the old dynamo

mill

up

This

fected a great saving in expenses.

be the

commercial

first

Two new dynamos
were

is

said to

of the three-wire system.
of double the size of the old ones
trial

purchased, a large portion of the residences and business houses of the city were lighted,
and all doubt of the success of the enterprise was
later

removed.
Since that time additions and improvements were
made until July, 1900, when the power
house burned to the ground and threw the city
into darkness.
The Appleton Electric Light and
Power Company, which succeeded the old company,
was incorporated January 29, 1896. This company,
in common with all the other electric power and
lighting interests in Appleton, was absorbed by the
present company, which has just completed the building of the new plant.
constantly

Battery Plates and Dinner Plates.
On October 13th, 14th and 15th the sta.fi of
Electric Storage
Pa., assembled
The
that city.

Battery

Company

far and near
company tendered

from

assembled employes on the

of
in

the
Philadelphia,

convention in

a banquet to the
night of October isth

at the Germantown Cricket Club, Manheim, Philadelphia.
The menu shows that the dinner was a
good one, and it likewise embraces some original
and amusing features. Terms used in the storagebattery trade are employed wherever possible. The
word "Charge" displaces the orthodox "Menu."
Under this word was printed the following
Eleiiieuis ot Type, E. S. B.
bizes of Fiaieti, Various
o£ FiatcS 32; Capacity ?
Outside Measuremeuta tiODi5'4" to 6'2"
Weights, 115 lbs. to 225 lbs.

Number

in

who is secretary of the Wisconsin Traction, Light, Heat and Power Company.
It was during a visit to Chicago in the winter of
of

paper

Appleton 01 the
mainly due to Henry D. Smith
location

dynamo trom

a

the river.
The two machines
were hitched together on the Edison three-wire system, which proved much more satisfactory and efa

Stirling boilers.
credit

also

299

Following the menu, under the word "Discharge,"
were the words of a number of songs which were
sung by the banqueters. The following-named "assembled elements" were attendant at the banquet
Joseph Appleton, G. H. Atkin, Charles Blizard, R.
B. Daggett, P. W. Davis, J. B. Entz, Bruce Ford,
H. B. Gay, W. G. Henderson, Carroll Hodge, G. M.
Howard, R. C. Hull, F. L. Kellogg, R. H. Klauder,
W. O. Kimdsen, Hugh Lesley, Herbert Lloyd, S. M.
Nicholas, O. E. Osthoff, Carroll Potter, Carl H.
Reed, E. L. Reynolds, A. B. Sanders, E. Vail Stebbins, F. J. Stone, A. B. Stoughton, Albert Taylor,
J. M. S. Waring, J. A. White, John R. Williams,
J. Lester Woodbridge and C. W. Woodward.

Possible

Power Developments on the

Arthur P. Davis, a well-known hydrographer of

some

time along the Colorado River studying the feasibility of a plan for utilizing the waters of the Colorado

and power purposes. As a result of
his investigations, Mr. Davis has formulated a possible scheme whereby the Colorado River might be
for irrigation

used to irrigate vast tracts of land during the flood
season in some such way as is done along the Nile
River in Egypt. By Mr. Davis' plan a succession
of dams would be built, by means of which the sediment and mud in the water would be deposited in
these reservoirs and the river bottom raised. An
opening would, after a time, be made in the middle
of the dam and the water allowed to resume its
old channel. In this way a large deposit of fertile
soil would be obtained and held, with the possibility
of at all times securing sufficient irrigation to make
Electric power stations could be built
it productive.
at these dams, and the current generated by them
transmitted to the diiiferent mining properties near by
and also used in pumping water from the Colorado
for irrigation purposes for tracts of land on higher
levels

where the

Electric

rainfall is

H. F. Farnham of Cleveland, Ohio, representing
Union Traction Company of that city, has been
meeting with the people of a number of cities in
Texas during the last two weeks and has submitted

the

propositions looking to the building of a system of
electric railway in Texas, embracing more than 300

The plan

miles.

of the

company

is

to build a direct

between Sherman and Austin, a distance of about 250 miles by direct route, and to
construct several branches to smaller towns in the
territory through which the proposed road will pass.
It is estimated that the road would cost about $3,000
a mile. The proposition which Mr. Farnham is
making to the people of the diflierent counties through
which the road is to run is that they furnish the
right-of-way to the company, in return for which
they will be given a certain amount of preferred
stock in the corporation. This proposition is being
received with favor by the farmers of the different
localities along the proposed route, and it is believed
that no great difficulty will be experienced in obtaining the rignt-of-way on the basis named.
1 he route of this road is through the richest agri-

line of railway

cultural

section of the state;

it

is

also a

territory

which is thickly populated with well-to-do farmers
and dotted with many thriving cities and towns. It
is announced that the road is to handle both freight
and passengers, and it has been stated that it will
carry freight nearly 50 per cent, cheaper than the

steam railroads, which it will practically parallel
for most of the distance.
The incentive which has led to the proposition
to build this big system of electric railway in Texas
is the great success which the interurban lines between Sherman and Denison and between Dallas and
Fort Worth are meeting in a financial way. The
proposed new system will connect with both of
these lines, and they will act as valuable feeders.
The country between Sherman and Austin is comparatively level, and at no point on the proposed
route will there have to be any heavy and expensive
construction work done. The uniform grade will
be low and the expense of operation thereby placed
at a

minimum

figure.

Drainage-canal Power Litigation.
On October i6th the second legal hearing of

the
case for the control of the waterpower development
of the Drainage Canal at Joliet, 111., began in Judge

Hilscher's

Colorado River.
the United States Geological Survey, has spent

Extensive Interurban System Proposed
in Texas.

light.

Elevator of Great Magnitude

court in Joliet. It will be remembered
by the readers of the Western Electrician that this
litigation is the outgrowth of the controversy between the Sanitary District of Chicago and the Gaylord

syndicate

months ago,

pi

private

capitalists.

Some two

preliminary proceedings before Judge
Tuley in the Cook County Court, it was decided
that the Sanitary District has a right to control the
waterpower of the Drainage Canal, though the work
on any dam must be by contract. In the present
suit the Gaylord syndicate seeks to condemn the
land of the Sanitary District under a law known as
the mill and dam act, passed in 1871.
The existence of a signed contract between Robert
in

Gaylord and the Illinois and Michigan Canal Commission has come to light. This contract with the
state board gives Mr. Gaylord the right to build
a lock from the river to the canal at such place
as

the

canal

commission may designate, and also

the right to raise the towpath to a sufficient height
to prevent

overiiow in times of flood. This grant
syndicate removes the objection to
its plans by the Sanitary District of the overflow
into the state canal.
The drainage trustees are
much wrought up over the act of the state board,
and say that it has taken unto itself powers that
do not belong to it. The outcome of the controversy is awaited with interest.
to

the Gaylord

Proposed.

A

Baltimore report says that the Gould-Wabash
railroad system contemplates undertaking a remarkable enterprise in West Virginia on the West VirPlans have
ginia Central and Pittsburg Railway.
been drawn, it is asserted, for an electrical mechanism by means of which whole train loads of coal
or merchandise are to be lifted up the side of a
precipitous slope of the Great Backbone Mountains
in Tucker County, W. Va., and placed upon a level
from which double tracks of easy down grade will
be built. If the scheme should be carried out, which
is, of course, doubtful, the laying of a considerable
length of track around the mountain range will become unnecessary, and a great saving of time will be

brought about.

The Kemp (Texas) Electric Light Company has
been incorporated with a capital of $30,000.

Consolidation

in Dallas.

Corporation, which was recently organized under the laws of New Jersey, with
a capital stock of $8,500,000, is reported to have
acquired the holdings of the Dallas Electric Light
and Power Company, the Standard Light and Power
Company, the Rapid Transit Street Railway Company and the Consolidated Street Railway Company
for the purpose of merging them into one big company with consequent economy of operation. It is
also stated that this company will build and operate
a network of interurban electric-railway lines between
Dallas and neighboring towns. A. K. Bonta, representing the United Securities Company of Boston,
Mass., has acquired a franchise for an electric streetrailway system in Dallas, and has already installed
part of the system.

The Dallas

Electric
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New Development

in

of the cathode ray.

Barnum

In speaking of the

new

discov-

wish to lay claim to a
method of increasing the efficiency of all X-ray tubes
by the use of multiple-spark gaps. Heretofore it
has been customary to have one adjustable spark
gap on each side of the tube in circuit, and the variation in penetrating power of the ray has been judged
due to the high or low vacuum of the tube alone.
ery Dr.

said

:

"I

method of introducing more small sparks
in circuit I am able to make a very low tube give
out as penetrating rays as much higher tubes have

By

the

up to

time done. I will explain this to even
I say that the effect is to make the
apparent resistance of the tube equal to a spark of
12
or
inches,
instead
or
seven
15
of five
inches, which has been almost the limit for high
this

the novice

tubes.

I

when

have found

that, theoretically, this

method

increases the potentiality of the current, so that it
has to be more carefully constructed to prevent leakage; that there is, without doubt, more danger of
puncturing tubes that it does away with the necessity of high-speed machines; that it increases the
penetrability of any tube by fully 100 per cent. that
;

;

makes

it

work possible in regions hiththought beyond the power of the ray to pene-

erto

fluoroscopic

on long exposure that, whatever the degree of vacuity of a tube, it may, by this means, be
raised to a point of efficiency far beyond its possibility under the old method.
In the application of
the ray for malignant tumors and cancer my method
enables the operator to adjust perfectly a medium
vacuum tube for superficial or deep tissues as necestrate except

;

demands."

sity

Central Electric Catalogue.
The new general catalogue of electrical

supplies

has just

been issued by the Central Electric
Company of Chicago is a credit to the electrical
trade.
It is a 7% by 10%-inch book, contains 607
pages, weighs over four pounds and is bound substantially with a light-gray cloth cover, stamped in
red.
The book was compiled and edited by the advertising department of the Central Electric Company, and the care taken in its preparation is shown
by the selection of its contents and its typographical
appearance. The company has endeavored to inthat

clude all material and appliances that are useful and
necessary in the construction and operation of elec-

and apparatus of every character.
That this aim has been successfully carried out may
be demonstrated by inspection of the general index,
which covers 14 pages, and runs the gamut from arc
lamps to zinc plates. Specially to be noted are the
listing of the Nernst lamp (to which seven pages
trical installations

catalogue are given), sockets, switches, fitinstruments, insulators, wire, switchboards, transformers, rheostats, telegraph supplies,
telephones, electric-heating apparatus, etc. At the
end of the book 14 pages are given up to tables of
of the

tings,

an

tools,

electrical

in the

book

and mechanical nature. Every article
given a trade word, and these words

is

are listed in an index of 25 pages.
Care has been
exercised in preparing the illustrations, which are
very numerous. The company's belief that the function of a catalogue is to present to the customer
the most recent and best appliances, in compact and
convenient form for easy and quick reference, is
certainly well carried out in thij catalogue.

Storage-battery Trade Abroad.
Soon

after the incorporation of the Electric StorCompany in Philadelphia a company
was formed in England under the name of the
Chloride Electrical Storage Syndicate. Limited. This

age

New York

aggregating 5,408 horsepower to the company's

Notes.

—

New York, October 18. The Metropolitan Street
Railway Company, which obtained control of the
Third Avenue line in May, 1900, owns or controls
on Manhattan
every other surface-railway line
Notwithstanding this, the Metropolitan
Island.
company or its recent lessee, the Interurban company, has never granted transfers from its own lines
to those of the Third Avenue Railroad Company.
The newspapers now demand that such transfers
be given.

The Pennsylvania tunnel franchise, which has
reached the Board of Aldermen, seems likely to stay
there for a while. At the board's last meeting the
franchise question was only dealt with in a casual
way and nothing was done as to bringing the matter
to a close.
The aldermen seem inclined to be willing
to pass the franchise without the labor clauses, if
no other solution to the problem can be found, but
it is certain that any mistake made will not be due
to lack of sufficient deliberation.
Quite a number of
labor unions have held meetings and framed resolutions to be presented to the Board of Aldermen objecting to the granting of the franchise without the
labor clauses.
Little attention will be paid to these.
It is said that the Pennsylvania Railroad Company
will spend between $40,000,000 and $50,000,000 on
the tunnel, and that its completion will require
nearly three years.
Work on the rapid-transit subway is progressing
rapidly, and everything looks to an early completion of the excavating work.
Property of the Christ Protestant Episcopal Church
at Third Avenue and Sixty-eighth Street, Brooklyn,
has been purchased by the Brooklyn Rapid Transit
Company. The consideration paid for the property
was $30,000. The edifice is to be removed to make
way for the construction of an inclined plane to
connect the elevated-railroad structure with the surface line on Third Avenue.
The company plans to
operate trains over the elevated road through to
Fort Hamilton.
The Standard Technical Company of New York
has been incorporated with a capital of $2,000 to
manufacture electric machinery. The board of directors are J. H. Alexander, C. C. Morton and A. L.
Beveredge.
O.

New England News.
Mass.,

Athletic Association's building.

The same company

equipped Thomas W. Lawson's farm
Dreamwold at Egypt, Mass., installing telephones, a
fire-alarm system and an arc and incandescent lighting plant. All the wires were placed in underground

electrically

ducts.

Employes of the Boston Elevated Railway Company had a "field day" last week on the Christopher
Gibson playground in Dorchester. There were 15
events on the programme, first and second prizes being offered by President Bancroft of the company.
Division Superintendent F. J. Wilkins gave a cup
Many of the comto the winners of the tug of war.
pany's officials were present.
The annual meeting of the Edison Electric Illuminating Company of Boston was held October 14th.
The old board of directors was re-elected, and the
directors declared the regular quarterly dividend of
2V2 per cent., payable November ist.
The annual report for the year ended June 30, 1902, contains the
following statement, the statements of the Boston
Electric Light and the Suburban Light and Power
Companies being included in both years given
Year ended June 30,
icoi.
1902.
Gross receipts
Expenses

$2,460,158
1.510,427

Net receipts
Other income

S

949.73t
25,981

S

917,730

Total net

$

975.712
859,614

S

Q31.678
879,285

S

116,098

8

52,393

$2,367,359
1,449,629

13.948

the patents and improvements,
past and future, of the Electric Storage Battery
Company, for the world, outside of the United States
and Canada. Electrical development has been very
slow in Great Britain, so that the company has only
very recently reached a dividend-paying basis. That
a vast amount of electrical work is to be done in
Great Britain in the next few years is shown by
the very large works put up by the British Westinghouse Company and the British Thomson-Houston Company in Manchester and Rugby.
The Electric Storage Battery Company of Philadelphia, seeing the opportunity for a large and
profitable business, not only in England, but in other
countries, where the low price of labor and material
existing in Europe makes it impossible to compete
with storage batteries manufactured in America, decided to Purchase control of the English company.
This has been done on a satisfactory basis, so that
the Electric Storage Battery Company will now be
able to sell batteries in foreign countries and have
shipments made from Eno-land.

Winnsboro,

all

C, is asking bids on an electricPlans and specifications for the same
be obtained from J. E. McDonald, Winnsboro.

lighting plant.

S.

Charges
Balance

Balance Sheet June

30, igo2.

$11,951,626
225,912
165,914
361,160
246.778
37,613

,

Cash on hand
Stockon hand
Notes and accounts receivable

Open accounts
Total

$12,989,003

LIABILITIES.

Capi lal stock
mortpage bonds
Notes and accounts payable
Dividends payable
Reserve tor maintenance

$ 7.850,400
1.250,000
1,247,789

Tiiist

Premium on new

stock
Accrued interestand taxes
Profit

and loss

;

Total

The
Electric

196,260
654,000
1,660,387
69,217
60,950
812,989,003

"The purchase of the Boston
Light Company was completed in October,

re_port

pany's installment.

The

net increase during the year

amounted to 58,533 incandescent lamps, 561 arc
lamps, and motors aggregating 2,299 horsepower.
The Boston company's Ferdinand Street and Condor
Street stations were sold and the Boston Street, Norfolk Avenue and Stanhope Street properties of the
same company are to be sold, as they are not needed
by the Edison company. Property for sub-stations
was purchased in Zeigler Street, Roxbury, and Central Square, East Boston, and suburban offices were
opened in East Boston, Dorchester and West Roxbury."
At a special town meeting, October 13th, the town
of Manchester, Mass., rejected the proposition for
a municipal electric plant at an estimated cost of
$161,000.

The United Gas and
N. H.,

is

Electric Company of Dover,
preparing to build a power house that will

cost $75,000.

The General
the use of fuel

Electric
oil at its

Company is contemplating
West Lynn (Mass.) plant.

The Providence (R. I.) County grand jury has
brought in indictments, against the Union Railroad
Company and the Pawtucket Street Railway Company, charging violations of the lo-hour law. The
complainants were Harrison G. Hutchins and Benjamin F. Smith, motormen employed by the Union
and Pawtucket companies, respectively. The corporations furnished

B.

bail.

From the Buckeye

State.

—

Cleveland, Ohio, October 18. The Cincinnati Traction Company has given ill and crippled children of
that city more than a score of outings during the
last summer.
Private cars, the best the company
has, are furnished for these outings, on request of
the hospital authorities. It is said that President
Schoepf was once confined in a hospital in the city
of Washington years ago and that the kindness
shown him there was such that he has always remem-

bered

with gratitude.
reported that the Baltimore and Ohio Railway
Company has secured an option on the Fairmont
and Clarksburg electric-railway line, which will be
32 miles long when completed between the two towns
it

It is

West Virginia.
The Mansfield and Eastern Railway Company

will

shortly be incorporated to build an electric line from
that city to Ashland.
W. J. Prentz of Cleveland,
Charles Miley, J. W. Galbraith and J. J. Maguire
of Cleveland and J. W. Giffin of Mifflin are interested
in the project.
The capital stock will be $300,000,
and it will be incorporated in New Jersey.
The case of the Suburban Electric Company against
the city of Covington, Ky., to prevent the issuance
of bonds to build a municipal electric-light plant, has
been appealed to the United States court. The case
was recently decided in favor of the city. The Suburban company claims an exclusive franchise for
furnishing electric lights in that citv.
Electric cars at Bowling Green will be heated with
coke this winter instead of hard coal. Bundles of
sticks soaked in tar will be used to rekindle in
case the fires begin to die out.
At Columbus electric
heaters are used exclusively and have proved satisfactory, except when the plant is extremely heavily
loaded.

The Conneaut and Eastern Traction Company has
awarded the contract for its power house to Henry
Shenk of St. Louis. The plant will be built at Elk
Creek and will cost about $150,000.
C. C. German, H. A. Tremaine and M. C. Briggs
have been designated by the City Council of Fosto investigate the advisability of establishing
a municipal light plant to be operated in connection
with the waterworks plant. The town is now paying
toria

$go a light for street lighting.
The Urbana, Bellefontaine and Northern Railway
Company has filed a mortgage of $500,000 made in
favor of the Continental Trust Company of New
York. This shows that the company has been
financed and that it will be built in the near future.
S. Harshman and Fred J. Green of Dayton are
among those interested in it.
The Chamber of Commerce of Toledo has passed

J.

ASSETS.
Installation
Live' pool wharf..

in-

stallment, and the acquisition of the Suburban company added 22,812 incandescent lamps, 356 arc lamps,
and motors aggregating 772 horsepower to the com-

in

—

October 17. Sargent, Conant &
Co. of Boston have obtained the contract for an
intercommunicating telephone system for the Boston
Boston,

Battery

company acquired

may

CORRE SPON DENCE.

X-Ray Work.

On October pth Dr. O. S. Barnum of Los Angeles
read a paper before the Southern CaHfornia Homeopathic Bureau at that place in which he explained
what he asserts to be a new discovery in the use

Octobier 25, 1902

says:

igoi, and the property and assets of the Suburban
Light and Power Company were purchased for cash,
the property being delivered in September, 1901.
The acquisition of the Boston company added 112,734 incandescent lamps, 5,128 arc lamps, and motors

resolutions asking that franchises be granted to the
Central Heating and Lighting Company, and a committee was appointed to work with the City Council
in preparing such an ordinance.
At present but one
company operates in the city.
President W. D. Mahon of the Amalgamated Street
Railway Employes' Associations has been in Cleveland for a few days consulting the men in regard
to separate organizations for the interurban lines.
He thinks that it would be more satisfactory to
have this done.
The organization of the Zanesville Street Railway
and Light Company of Zanesville is as follows
President, F. A. Durban, Zanesville; vice-president,
II. M. Byllesby, Chicago; treasurer, W. D. Breed,
Cincinnati
secretary and general manager, W. A.
Gibbs, Zanesville. John Roth, George Koeler and
G. H. Warrington of Cincinnati are in the directorate
and the purchasing syndicate was represented by
Rudolph Kleybolte & Co. of Cincinnati.
The Standard Electric Manufacturing Company of
;
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Niles has increased

its

capital stock

from $30,000

to

olis

company now charges 12% cents, but will make
7% when the new company competes

$7S,ooo.

a contract for

At a meeting held in Springfield on Wednesday
the stockholders of the Dayton, Springfield and Urbana Railway Company voted to increase the capital
stock of the company to $1,500,000. It was also
decided to double-track the road on both branches
When this is completed
at a cost of nearly $750,000.
it will be one of the ideal lines of the state.
The state Senate has refused to repeal the bill
passed last winter which released railroad companies
from maintaining electric lights at crossings in cities
and towns.
Within the next few weeks the Columbus, London
and Springfield Railway Company will have its new
power house completed, and then a through service
between Columbus and Dayton will be established.

with

will cost something
of a million dollars.
It is rumored that a syndicate is endeavoring to
purchase the property of the Columbus Edison Electric Company at Columbus at $125 for the preferred
and $75 for the common stock. Brokers and investors have looked into the matter, but have been
able to tell very little about who is behind the pro-

The power house and equipment
a quarter

like

The Columbus Railway Company and
Mandelbaum-Pomeroy syndicate are both sus-

posed deal.

the
pected of looking upon this money-making plant with
covetous eyes. But it is said that the owners of the
stock are not anxious to sell at this figure, as it
greater
is too good a thing to let go of without
inducements.
W. D. Mahon, president of the Amalgamated
Street Railway Employes' Associations, in an address
to the street-railway men in Cleveland a few days
ago, said that their organization is opposed to the
three-cent-fare policy, because it does not give the

companies sufficient margin to pay fair wages for
He said that in New York state it
their work.
costs three cents and a half to carry each passenger.
The officials of the Terminal Depot Company at
Cincinnati estimate that there will be 600,000 people
into the city every month over the interurban
lines, a great majority of them traveling to that city
to do their shopping.
It is stated that the Fremont Yaryan Company of
Fremont will have its plant completed by November
lOth, when electric lights, heat and hot water will
be much cheaper than at present.
Risenbach & Ma.xon, a Coshocton firm, has purchased the electric-light plant at Galliopolis for
0. M. C.
$12,500.

come

—

October 20. The Huntington and
Winona Traction Company of South Whitley has
filed articles of incorporatin with the secretary of

The initial capital stock is $10,000. The directors are George Lee, E. B. Bowers, C. R. Banks,
M. W. \\'ebster and E. L. Eberhard. The company
proposes to build an electric line from Huntington
to Xortn Webster, by way of South Whitley, Piercestate.

Winona and Warsaw.
The New Albany, Paoli and French Lick Valley
Traction Company, which was recently incorporated

ton,

for

the purpose of building an interurban

New Albany

line

be-

French Lick and West
Baden Springs, has obtained an option on the toll
road of the New Albany and Paoli Turnpike Company for $51,000. The company has secured rightsof-way through all the counties through which the
line will run and the City Council is expected to
grant the company a franchise to enter New Albany
at its next meeting.
Alexandria and Tipton will within a few days be
coimected directly by the interurban line, via Elwood. The frog at the Lake Erie crossing is being
put in. The trolley wires and telephone stations
and all overhead work is done from Elwood to Tipton and the finishing touches are being put on the

tween

entrance

The

track

first

and

Tipton.
on the Dayton and Northern elec-

at

work

tric-traction

line,

that

Dayton, Ohio, and thus

is

to

make

connect

Muncie and
from

possible a trip

Indianapolis to Cincinnati by electric-traction lines,
was begun at a point near Winchester on October
13th, a large number of workmen being employed.

This road will connect Muncie with Farmland, Winchester, Union City, Ind., and Greenville and Dayton, Ohio.
The road is to be constructed east and

west out of Winchester.
United States Senator Charles

W. Fairbanks was
on the 17th inst. conveyed in a special interurban car
from Fairmount to Marion, a distance of 17 miles.
in 18% minutes.
This was necessary to catch a train
for Wabash,
ride of his

Thomas

and the senator said

it

was the wildest

life.

and others have purchased the
Cromer Mill dam north of Noblesville, and will at
once construct an electric-lighting and motor-power
plant, the current to be brought to Noblesville and
Griffin

other towns.

Lower rates for commercial electric lighting are
already resulting from an invasion 'of the downtown
districts by the Merchants' Heat and Light Company
of Indianapolis.
Competition, that may be carried
to rate cutting, is expected to begin soon between
this company and the Indianapolis Light and Power

The maximum charge for electric lightpermitted by the Merchants' Company'^ franchise is ID cents per kilowatt-hour.
The IndianapCompany.
ing,

F.

it.

Southern Developments.
Charlotte, N.

C, October

18.

— The

Engi-

Company

of Baltimore has been awarded
the contract for laying a cable between Key West
and Sand Key, Fla., for the government weather

neering

service.

The Town Council of Bennettsville, S. C, has provided for a municipal electric-lighting plant, the action being taken over the protest of Mayor C. S.
McCall.
The Rapid Transit Company of Chattanooga,
Tenn., is building an extension to Alton Park, duplicating a line of its rival, the Chattanooga Electric
Railway Company, this being another step in the
strong competition between these companies.
of Spartanburg, S. C, has been
J. E. Duval
awarded a contract to install an electric plant in
the Bessemer City (N. C.) cotton mill.
The Asheville Electric Railway Company has completed an extension 1% miles in length back into
the mountains north of the city of Asheville, N. C.
The electric companies of Virginia are in many
cases suflrering great inconvenience on account of the
coal shortage.
The Winchester Electric Light Company has perfected an agreement with the city by
which the lights are to be extinguished at midnight.
J. U. Jackson announces a new deal in Augtista,
Ga., by which the Augusta Railway and Light Company takes over the Augusta Railway and Electric
Company, the North Augusta Electric and Improvement Company, the Augusta and Aiken Railway,
the North Augusta Land Company and the North
Augusta Hotel Company. A charter has been
asked for the new company. The new company will
have a capital of $800,000 preferred and $4,000,000
common stock. There will also be an issue of $3,000,000 bonds, of which amount $2,000,000 will be
used to retire outstanding bonds and $1,000,000 will
be set aside for improvements and extensions. The
Railways and Light Company of America has been
employed to operate the combined railroads by the
syndicate. The purchasers are John L. Williams
& Son of Richmond, J. W. Middendorf & Co. of
Baltimore, Jas. U. Jackson of Augusta, and Philadelphia and Wilmington (Del.) capitalists.
L.

Northwestern Notations.

—

Minneapolis, October 18. The Waterloo and Cedar
Rapid Transit Company has filed a trust deed
covering all its property, to raise $800,000, which will
be used to extend the line from Denver, Iowa, to
Sumner, where connection is to be made with the
Chicago, Great Western Railway. Other changes
and improvements are to be made.
Considerable complaint is made in St. Paul over
the new ordinance which requires all wires underground in a certain district. It is claimed that the
ordinance is unreasonably drastic, in that it requires
the removal of all wires from the tops of buildings
as well as from streets, and would thereby cause
the withdrawal of the messenger service of the
telegraph companies and of the fire-alarm and watchmen's report boxes and similar wires.
It is understood that work is to be rushed on
the construction of the proposed Madison and Northeastern Railroad Company as quickly as possible.
A right-of-way is now being secured. Franchises
will be asked at once in Madison, Wis., Sun Prairie,

Columbus, Beaver Dam, Wapun, Fond du Lac, OshBrandon, Ripon, Dartford and Berlin.
The Crowley Electric Company of Duluth, Minn.,
was awarded the contract to furnish machinery for

kosh,

the municipal electric-light plant for Verndale, Minn.,
at $6,456.
The electric

and telephone corporations of

St.

Paul

a large conduit for all their
wires under Seventh Street west from Seven Corners to Tuscarora Street. The conduit will be cut
through the soft sandstone which underlies the city,
being tapped and bored. It vn\l have laterals at
every cross street and will have a capacity for
thousands of wires.
The Des Moines Electric Railway Company has
received four handsome cars to be used on the run
between Des Moines and Colfax when the line is
completed. They are fitted with air brakes and
whistle, steam heat, toilet room, electric buttons,
storm and screen windows, finished in rosewood,
will

jointly construct

and have plush seats.
The Highland Canal and Power

Company

has

made

a proposition to Superior, Wis., to furnish the
city with electric power.
The city will advertise for
bids for furnishing power, and will thus be in a
position to accept the proposition, if it is concluded
to be acceptable.
The Missabe Electric Railway Company proposes
to build a line in the spring from Buhl, Minn., to
Stephenson.
right-of-way is being secured as
R.
fast as possible.

A

Among
Lake

City,

to

that

given

the

Lacombe Company in Denver. T. J. Andrus is
named in the ordinance as the grantee, and the project is backed by several prominent residents of Mont-

An electric power plant is being installed at Fall
Creek, Idaho, for use with Cowan's placer mines
near that point.
The machinery for the electric-light plant has been
received at Mount Pleasant, Utah, and will be put
in place at once.
Fountain Green and Moroni will
be furnished with electric light by the plant, as will
also Fairview, if sufficient support is guaranteed to
justify the erection of the Hne across the hills.
The
plant will supply electric power as well as light.
The City Council of Montpelier, Idaho, granted
the Montpelier Electric Light Company on October
14th a franchise to erect poles, string wires and
put up and maintain an electric-light system in the
city.
The capital for this enterprise is furnished by
local residents.
The plant will be in operation inside
of 90 days.
Q_

On

the Pacific Slope.

San Francisco, October 15.— Dr. Charles Van Norden, manager of the South
Yuba Water Company, with headquarters in Sacramento, Cal., reported on October 6th, that the company had placed
Its engineers in the field to prepare estimates of
the
value of the company's plant, for the sale of which
negotiations are now under way. Ex-United States
Senator C. N. Felton of California is acting for
the purchasers. Dr. Van Norden states that the
company's property consists of 400 miles of flumes
and canals, of which 300 miles carry upward of
1,000 miners' inches of water and a plant of 5,000
horsepower, capable of being developed to between
20,000 and 30,000 horsepower, together with a large
amount of storage-reservoir sites, giving the company a total storage capacity of 5,000,000,000 cubic
feet of water.
Sydney Sprout, an electrical engineer of San Francisco, is now investigating the waterpower property
owned by G. A. Wilbur & Co. on the Tuolumne
River, near Jacksonville, Cal. It is intended to build
a plant of about 4,000 horsepower, for the purpose
of supplying electrical power to the mines of Tuolumne County. The plans include the construction
of a 15-mile pole line and about 10 miles of ditches

and flumes.
The Bay Counties Power Company, San Francisco, has closed a power contract with the Richmond Light and Power Company of Richmond, Cal.,
for
supplying electrical power. General Electric
transformers having a capacity of 300 kilowatts will
be installed. Day circuits will supply current for
electric motors through the city.
The Santa Fe
railroad terminals at Richmond will be supplied with
both light and power. The Standard Oil Company's
big plant, however, has its own electric-light plant
with a so-kilowatt generator.
The McCIoud River Electric Power Company is
now maturing its plans for an electric railway from
Kennet, on the Southern Pacific Railway, to Delamar and the Bully Hill mining district in Northern

A

California.
steam electric plant of 1,000 horseis to be installed at Kennet to supply the elec-

power

road with power. Negotiations are under way
by the company to purchase the rights and properties
of the Copper Belt Railway and Power Company.
If this deal is consummated, the McCloud River
Electrical Power Company will install an electric
power plant of 27,000 horsepower on the McCloud
River for the purpose of supplying electric lights and
power to the towns and mines of Northern California.
George H. Proctor, who recently returned
from New York, states that four, 750-kilowatt generators are being constructed for the new system
by the Bullock Electric Manufacturing Company in
Cincinnati, Ohio, and that the waterwheels for a
portion of the plant are ready to be installed. He
states that contracts are to be let at once for the
construction of the dam on the McCloud River.
The Truckee River General Electric Company of
Carson, Nev., F. O. Broile, superintendent, is securing rights-of-way and preparing to extend its lines.
A new sub-station will be put in.
General Manager E. Randolph of the Pacific Electric Railway Company, Los Angeles,
Cal., stated
tric

recently that the company intends to construct a line
of railway from Los Angeles to San Pedro.
The Oroville Gas and Electric Light Company of
Oroville, Cal., is preparing to build a new power
house and to install an additional 250-kilowatt generator.
The new power house will be located about
1,800 feet from the present plant.
The California Central Gas and Electric Company
has issued the following statement of earnings for
the month of September, 1902
Gross earnings, $40,153.22; expenses $29,159.99, leaving a manufacturing
profit of $10,993.23.
The bond interest of the company was $4,166.66, leaving a surplus of $6,826.57.
The sinking fund of $1,666.66, deducted from the
surplus, leaves a net surplus of $5,159.91.
A.
:

the Rockies.

—

Utah, October 17. The Town
Board of Montclair,Colo.,held a meeting on the 13th
inst. for the purpose of voting on the installation of
an arc-light system for the city. An ordinance was
introduced granting a franchise for the installing
Salt

an arc-light system similar

of

clair.

McKay

Falls

Information from Indiana.
Indianapolis,

30 i

to London (England) advices, the minof finance of Poland has been petitioned by a
syndicate of American capitalists for a concession
to build an electric railway from Warsaw to Lodz,
Poland, a distance of about 75 miles.

According

ister
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PERSONAL.
F.

F.

Barbour, local sales agent of the

Company, San Francisco, Cal.,
from a severe attack of typhoid fever.
Electric

is

General
suffering

R. D. Ayers of Chicago succeeds R. D. JVIanson
as manager of the Electric Railway and Power Company of Keokuk, Iowa. Several interurban-line extensions are under consideration by the company.
the Cleveland street-railway and
telephone magnate, has returned from a long stay in
again
Europe and can
be found at his desk in the
Electric Building. He is in very good health and

W. Moore,

E.

ready for work.
of
J. H. Crouch has resigned as superintendent
the electric-light plant at Sleepy Eye, Minn., and
will go to Mmneapolis, where he will become superintendent of motive power for the Minneapolis
Steel Manufacturing Company.

George H. Switzer of Parkersburg, W. Va., has
been appointed general superintendent of the Morgantown (W. Va.J Electric and Traction Company.
i\lr. Switzer was in the employment of the Westinghouse company in Pittsburg for five years.

~

Frank Turner of Toronto, Ont., has accepted
the presidency of the Central Ontario Power Company of Petersborough, Ont. Mr. Turner is a man of
considerable
engineering experience. He was a
member of the Trent Canal Commission in 1886.

W.

Granger, electrical superintendent of the
Grand Rapids, Holland and Lake Michigan Rapid
Railway of Holland, Mich., has resigned, to take a
Mr. Granger has been conposition in New York.
nected with the electric-railway company for several
years and his services have been invaluable in the
work of equipping the new line so far as the electrical department is concerned.
L.

The employes of the Mill Creek Valley Street Railway Company of Cincinnati presented their former
manager, W. G. Wagenhalls, a handsome gold watch,
chain and locket one evening last week as a token
They
of the appreciation in which they hold him.
marched to his home in a body, with a band of music
Mr.
at their head, and completely^ surprised him.

Wagenhalls retired as manager when

the lines were

taken over by the Cincinnati Interurban Company.
Y. Nogami, chief engineer of the

Tokyo (Japan)

Electric Light and Power Company, is now on the
Pacific coast, visiting the electric-power and streetrailway plants of California. From the coast Mr.

Nogami

go

will

New York

Chicago and

to

and

thence to Europe, after having inspected the elecMr. Nogami states that
trical works of the East.
his company is making plans to increase the capacity
The
of its works to the extent of 1,200 horsepower.
present capacity of the plant is 4,000 horsepower.
While on his tour Mr. Nogami will arrange for
the purchase of additional machinery.
Clarence H. Mackay was elected president of the
Commercial Cable Company, of the Postal Telegraphcable Company and of the Commercial Pacific Cable
Company on October 14th. Mr. Mackay is said to
have announced that he will carry out the plans
which his father made regarding the Pacific cable
extension, and a formal statement was made that
it
was the intention of the company to complete
the line from Honolulu by way of Guam to the
Philippine Islands. George G. Ward was elected
chairman of the board of directors and of the execMr. Ward continues to be viceutive committee.
president and general manager of the Commercial
Cable Company.

ELECTRIC LIGHTING.
Plymouth,
recently

Company.

Pa.,

is

The

capital

Kingston
stock

of

Township Light
the company is

$1,000.

granted
J. A. Johnson of Fargo, N. D., has been
a franchise to erect an electric-light plant in EllenThe plant to be erected will cost about
dale, N. D.
$10,000.

The Powell Power Company of Helena, Mont.,
has been incorporated with a capital of $200,000 to
manufacture and

sell electricity

for light

and power

purposes.

Lesueur, Minn., has called a special election

at

which to vote on the question of issuing $4,000 in
bonds for the purpose of installing an electric-light
plant at that place.

The Merchants'
Del.,

Electric

Company

of Wilmington,

has been incorporated, with a capital stock of

$150,000, to manufacture

and

sell electricity

for light,

heat and power purposes.

Burlingame, Kas., will hold an election on November y\ to decide the ciuestion of issuing $30,000
bonds, the proceeds to be used in the erection of an

and waterworks plant.
Lake Forest, Highland Park, Fort
Sheridan and Highwood, all suburbs of Chicago
along the North Shore, called into use lamps, candles, etc., on the night of October igth, owing to a
electric-light

The

residents of

failure of the
of the trouble

electric-lighting

service.

The cause

was an explosion in the plant of the
Park Electric Light Company. One of
Ihe^ boilers of the plant burst.
No one was hurt,
owing to the fact that the engineer had just left

Highland

the building, and no one else was around the plant.
It will require two or three days to get things in
running order again.

Sealed proposals will be received until November
1st for the furnishing of 100 arc lights to light the
city of Baton Rouge, La., from one to 10 years.
Specifications, can be obtained from Edward W'a.x,
secretary

water and

of

lighting

committee.

Baton

and Power Company of Syracuse, N. Y., at a meeting of the board of directors
held on October isth, authorized J. J. Cummins,

The

beyond.

AUTOMOBILES.

Electric Light

vice-president, to proceed with plans for enlarging
the company's plant in Syracuse, In addition to a
new building, considerable new machinery will be

purchased.

Escanaba, Mich., at an election held recently, decided to issue $50,000 of bonds, with the proceeds
of which to buy the present gas and electric-lighting
plant.
The town will run a municipal lighting system from now on. The present gas and electric plant
will

pany will inaugurate. The viaduct will connect with
what was the United Tracion Company line from
Pittsburg to McKeesport
and Wilmerding.
The
Braddock line, now operating to Wilmerding, will
be rearranged to take in the viaduct and form the
loop.
The East Pittsburg, Braddock and Homestead
division of the Monongahela system, which now ends
at East Pittsburg, is being extended to Pitcairn, two
miles

Rouge.

town

the

cost

An interesting run is suggested for 1904— from
New York to St. Louis. An eastern automobilist
says: "My idea is to start a car from New York
with

operator and its observer, with no instrucother than to go to St. Louis. The driver
must pick his own roads, feed himself and his observer, and cover the course in not less than 10 days
nor more than 14 days. He must secure his own
gasoline and make his own repairs." The affair may
be handled by the American Automobile Association
or the Automobile Club of America.

POWER TRANSMISSION.

ELECTRIC RAILWAYS.
Work

Columbus,

on the interurban railway between Cham-

paign and

St.

Joseph,

111,,

is

progressing

The power for the line will be taken
station to be located at Champaign.

The annual meeting

of

the

rapidly.

from a

central

stockholders

of the
Electric
Springfield, Ohio,
recently.
At this meeting the stock, of the company
was increased from $750,000 to $1,500,000. In addition to this, it was practically decided to double-track
the line between Springfield and Dayton.

Dayton (Ohio), Springfield and
Railway Company was held in

Urbana

The Grand Rapids, Grand Haven and Muskegon
Interurban electric railway, running between Grand
Rapids and Muskegon, has commenced the laying of
steel into Grand Haven from Spring Lake. This company has just received a contract from the
Department for the carrying of mails, and

Muskegon

a

much

its

tions

$48,000.

earlier

Jrostoffice

will give

delivery of eastern mail.

The Chicago and Milwaukee Electric Railway
Company has an arrangement with Evanston, 111,,
whereby a-year-at-a-time franchise is granted the
railway company and for which it pays the town
the sum of $1,000. This year's franchise expired
last Monday and the railway company is endeavoring to get more favorable terms from the town,
asserting that, unless it does, the cars will stop at
the Evanstown city limits and not pass through
the town.

Chairman Vilbert of the National Amalgamated
Association of Street Railway jimployes arrived in
Saratoga, N. Y., on October i5th and will personally
direct the strike of the motormen of the Hudson
Strikers are supposed to
"Valley Railway Company.
have placed dynamite on the company's tracks in

Saratoga on the night of October 14th, which resulted
in the partial wrecking of a car, the tearing up of the

Elgin and
Waukegan Electric Railway Company have been
filed.
The project of the incorporators is to connect Lake, Cook, Kane, Du Page, Will, Kendall,
Grundy and Dekalb Counties in Illinois by a network of electric railways. It is reported that the
electric roads now running between Chicago and
Waukegan and Chicago, Elgin and Aurora are to
Incorporation papers of the Chicago,

become a part of the system. One of the principal
features of the scheme is to open up the Fox Lake
It is said that the Mandelbaura syndicate has
decided to combine the Elgin, Aurora (111.) and
Southern and the Aurora, Elgin and Chicago Traction Companies.
For convenience in management, it
is
believed, this will be of great advantage, but
from a stock trader's standpoint, it probably would
not at this time, since the Aurora, Elgin and Chicago is one of the best built roads in the country, and
its full earning capacity has not yet been tested, owing
However, the syndicate
to its unfinished condition.
is looking at the matter for its own advantage, and
will allow the stock market to bide its time.

Plans are being prepared for an extension of the
Hocking Valley Railway. An
electric railway is proposed from Wellston to Hamden, both in Ohio. The electric road will be in the
shape of an extension of the service now maintained between Wellston and Jackson, This will require the building of about one-half mile of new
track and the equipment, electrically, of a little over
four miles of track now used only for steam purThe proposed innovation will run the road
poses.
that ultiIt is probable
directly into the town.
mately electric service will be extended to McArthur
Junction, as this is the logical terminus for steam
electric service of the

service.

The Pittsburg Railways Company has awarded to
Company a
Construction
the McClintic-Marshall
contract for the erection of a steel viaduct 1,500
feet long to span the tracks of the Pennsylvania
Railroad at Wilmerding and the Turtle Creek and
The viaduct will
Westinghousc traction tracks.
be a link in a belt line which the railway com-

has

Ga,,

granted

a

charter

to

the

Coweta Power Company, which is organized for
power of the Chattapart of
Muscogee

the purpose of developing the
hoochee River in the upper
County, Ga.

Aluminum
too

for

small sizes,

line

wire should not be used in
as it has a

The Tradesman,

says

low melting point, and in case of a short-circuit from
an iron wire or copper wire falling on the circuit
the

aluminum wire

will be

melted through.

On

a transmission line operating at a pressure of
25,000 volts it has been found undesirable to approach
closer than three feet.
In closer proximity than this
to the bare wires used in such work a disagreeable
tickling can be felt
a sort of warning sensation

—

that danger

near.

is

The weakest part of an electric transmission sysis the pole line, and full precaution should be
taken to have the poles large and solid and strong,
tem

and likewise the cross-arms.

It is good practice to
reinforce the cross-arm with bolts on each side of
pin holes to prevent the arm from splitting in case
of any unusual strain.

A

survey of the Huron River west of Ann Arbor,
is
being made by the Washtenaw Power
Company with a view to installing a hydro-electric
plant on the river at that point.
Power for lighting
purposes will be transmitted to the surrounding
towns of Dexter, Chelsea and Grass Lake. Si.x' hundred horsepower is available.
Mich.,

The Rouge River Light and Power Company of
Rockford, Mich., is about to install a complete waterpower electric generating plant. The equipment
includes three General Electric Company's generators and various motors, ranging in capacity from
10 to 50 horsepower.
The plant is to be in operation
by December 1st. The Electrical Equipment Company of Chicago has the contract for the work.

railway track and the shattering of the windows of
a saloon near by.

district.

to be the locating place of the

incorporated

October 25, igo2

SPACE TELEGRAPHY.
The

train of the Grand Trunk Railway
which carried the western general passenger agents
special

their annual convention at Portland, Maine, on
October 13th, was equipped with an experimental
apparatus for communicating with the station at
St. Dominique by wireless telegraph, and communication was successfully established.
The experiment
was conducted by men froin McGill University,
Montreal, and it was readily carried out while the
train was running at high speed.
Communication
was kept up from a point eight miles west of St.
to

Dominique

to eight miles east of the station.

PUBLICATIONS.
Electric Company is sending out a
executed booklet describing its electric exhaust
fans and steel-plate blower equipments. The bulletin contains complete information concerning the
company's output along these lines and is appro-

The Western

finely

priately

illustrated.

Electric Specialty Company of Chidistributing an amusing advertising novelty
On the back of the
in the form of a postal card.
card is shown, amid appropriate surroundings, a
large kettle placed over a hot fire. An artless cannibal is watphing this culinary operation, and the
reader is assured that "There is something good
in the pot.''
What is really in the pot is a small
circular, descriptive
of the Illinois direct-reading

The

cago

Illinois

is

ohmmeter.

At the recent street-railway convention in Detroit
the Crocker- Wheeler Company of Ampere, N. J.,
distributed a
rather striking booklet entitled "A
Crocker-Wheeler Trolley Trip," which was descriptive of the Flint division of the Detroit United Railway and its power house at Rochester, Mich. This
plant contains considerable Crocker- Wheeler machinery. Views are given of the power plant and
of interesting scenes along the line. During the
convention the Crocker-Wheeler people gave an enjoyable excursion to the Rochester power house.

The Green

traveling-link grate is very well deCatalogue C, just issued by the Green
Engineering Company, 400 Western Union Building,

scribed

in

October
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The pamphlet

is clearly printed and haiidexplains the principles of
in furnaces under
steam
boilers and shows how the Green
traveling-link
grate is adapted to secure the end desired the complete utilization of all the heat units in the coal.
The pamphlet also includes valuable coal data and
fuel tables for the bituminous field of the Middle
The catalogue shows evidence of careful
States.
preparation and is one that engineers will preserve

Cliicago.

illustrated.

soinel}'

progressive

It

combustion

—

for reference.

TELEGRAPH.
The Lord JIayor

of London, Sir Marcus Samuel,
has donated $3,750 from the Mansion House Relief
Fund to aid the families of the crew of the cablerepair steamer, Grappler, which was lost with all on
board last Mav as a result of the eruption of Mount
Pelee.

was very

However, the task was success-

great.

accomplished.

The Western Union Telegraph Company

filed a
equity on October iSth against the Pennsylvania Railroad Company to restrain that company
from taking away from the telegraph company the
right to use the telegraph lines along the Pennsylvania Railroad Company's tracks.
bill

in

A new rapid-telegraph system is under experiment
between Edinburgh and London. It is said that a
speed of 300 words a minute has been attained. The
system is the invention of Donald Murray, an Australian journalist.
It appears to be
of the familiar Wheatstone method.

modification

a

City Engineer Patton of Duluth, Minn., has seall the necessary data of conduit systems to
be embodied in a report to the electrical commission
of that city.
Mr. Patton has secured his data from
a considerable number of cities in the United States,
in each case obtaining information regarding the
successful operation of conduit systems as owned
by municipalities or by private concerns. His in\estigations have been carried on by order of the
council in order to aid that body in the more intelligent handling of the underground-wire question
in Duiuth.
An underground system is to be adopted
in the business center of the city, and it is probable
that the conduit system will be owned as a private

TRADE NEWS.
The Commercial

Electrical Supply Company of
St. Louis desires it to be understood that it is in
a position to furnish Nernst lamps by contract with
the manufacturer, the Nernst Lamp Company of
Pitts'burg.

Notice has been published of the dissolution of the
partnership between C. H. Sumption and O. D. Sumption, who have been doing business in Wichita, Kan.,

under the

firm

Company.

The

name of the Sumption Electrical
business will be continued by C. H.
Sumption, under the old firm name.
The Central and Northern Ohio

electrical trade
be interest-ed to know that the Fisher Electric
Company of Toledo, Ohio, has just moved Into a
will

In the future all the new coaches built for the
Pennsylvania Railroad Company will be equipped
with electric-lighting facilities. The combination dynamo and storage-battery system will be used. No
other

provision

lighting the

for

cars

will

sup-

be

plied, it being the judgment of the company's officials that the electric system will be better attended

to if the trainmen realize that there is no other
means of obtaining light.
Goodwin's Weekly of Salt Lake City says: "The

News

Lieutenant Morris,
late of the na.vy, thought the sinking of the Maine
was due to an explosion on board the ship, caused
by a derangement of the electric apparatus on board.
When an accident comes or a calamity happens there
The
is always some wise ass that has a theory.
keel of the Maine, or what would be the keel on
an ordinary ship, was blown up higher than the
circulates

a

story

store at 116 St. Clair Street, where a
stock will at all times be available for responses to requests for quick shipments of electrical
supplies of all sorts.
The house will also do construction work, and this branch of the business, as
well as the supply department, will be personally
attended to by Manager Howard O. Fisher.

large

The annual inspection tour of the senior class of
the Department of Electrical Engineering of the
University of Illinois was undertaken this week.
During the week the students inspected the various
electrical plants in Chicago.
The class was under
the personal guidance of Morgan Brooks, professor
of electrical engineering at the university.

that

BUSINESS.

cured

commodious

MISCELLANEOUS.

well; first vice-president, S. M. Hamill; second vicepresident, D. C. Durland; secretary and treasurer,
Harry B. Swartz.

ship."

enterprise.

Repair work on the St. Lucia-Granada cable was
completed on. October loth. The cable was lifted
from 2,000 fathoms of water, and, owing to the
fact that it was buried in volcanic mud, the strain
fully

beams. Lieutenant Morris in his lifetime
should have made a blue print showing how that
could have been done by an explosion within the
ship's

N. A. Christensen, consulting engineer with the
Christensen Engineering Company of Milwaukee,
Wis., announces that henceforth the above-mentioned

company

will

compressors,

He

the

be

used

in

sole

manufacturer of
with

connection

air

his

air

brakes.

announces that the manufacture of compressors for all other purposes will now come under
his personal direction.
"There are now in use," says
Mr. Christensen, "over 7,000 air compressors of all
sizes and capacities constructed under my patents
and used for various purposes."
also

The annual meeting of the stockholders of the
Sprague Electric Company was held Tuesday, October

14,

ig02, at the office of the

company

in

Wat-

sessing, N. J.
The following-nauied directors were
elecfed for the ensuing year
Allan C. Bakewell.
D. C. Durland. S. M. Hamill. J. R. Lovejoy, John
Markle, J. R. McKee and E. G. Waters. At a meeting of the directors, held later in the day, officers
President, Allan C. Bakewere elected as follows
:

:

The Joseph Di.xon

Crucible Company of Jersey
its graphite pipe-joint compound as impervious to heat or cold, alkalis or acids.
The company claims for the compound a perfectly
tight joint, and yet one that can be easily taken
apart if desired.
City,

N.

describes

J.,

"G(x>ds received, and thanks for your prompt shipment." This is a sample extract from many letters
received^ by the Electric Appliance Company, Chicago.
This would not be extraordinary in ordinary
times, but in this busy year and season the fact
speaks volumes for the system and "hustle" in vogue
at the Appliance company's shipping department.

The Steam and Electrical, Equipment Company of
Piltsburg, Pa., reports -TOod sales of Wagner motors
and Stirling water-tube boilers. The company also
reports an order for a complete ventilating outfit of
Sturtevant fans for a large Pittsburg building.
complete railway plant is offered for sale by the
company. The plant includes two General Electric
100-kilowatt generators, boilers, condensers and all

A

apparatus necessary to

make up

a plant.

A

circular recently issued from under the hand of
Manager of Sales Gary of the Fostoria Incandescent
Lamp Company of Fostoria, Ohio, contains some
pithy, sensible, advice of interest to the man that
buys incandescent lamps. "In this grand free country of our's," says the leaflet, "it costs nothing to
make statements. Therefore the thing for the buyer
to do is to get the manufacturer to produce evidence
that he can meet first-class specifications.
Get," continues the advice to buyers, "authentic information
from central stations that use the lamps." As an
instance of its willingness to furnish^ or gut the
buyer in the way to obtain, reliable information, the
Fostoria company calls attention to the fact that on
July 1st last it was awarded the yearly contract for
furnishing the incandescent lamps for all government buildings east of the Rocky Mountains by the
United States Treasury Department. The Fostoria

company states that this contract, which covers upward of 50.000 lamps, was only awarded after a most
exhaustive test had been made upon every Americanmade lamp (not barring the so-called cheap ones).
In a word. Manager of Sales Gary believes he strikes
a keynote when he further says, "the mere fact that
a high price is quoted does not necessarilv mean that
the lamp is a good one.
The day has long since
gone when one individual or company may 'sing
a

song'

of

quality

— to

the

exclusion

of

all

others

manufacture of incandescent lamps.
This kind- of a 'solo' is out of date. This condition
in the case of the

speedily

making

evident to up-to-date inThis Fostoria circular is
its lack of advertising superfluities, to say nothing of its "trend to
dividends," as is evidenced by the title page.
is

candescent-lamp

itself

buyers."

worth reading, particularly from

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent

Voltmeter Scale. Walter C. Baker, Cleve710,938.
Application filed February 15, 1902.
land, Ohio.
The scale is adapted fi.r co-opeiation wiili the movable
pointer of a voltmeter, and has thereon graduaiion marks.
Associated with the marks are one set of figures indicating
ihe total vo'lage of the batieiy and a second set of fiEures
which iDdicatc the voitage per cell and are respectivtiy
the figares obtained by dividing the associiited tigures in
the hrsi series by the namber oE cells in the battery.
710,940.

Electric Fan.

N. Y.

Application

Benjamin Blum. New York,
filed February 4, 1902.

Combined with an electric motor and a rctatable
support are two fans carried by the support and
by the motor and mounted on opposite sides ot the
the support and to revolve in vertical planes at right
10 each othtr.

mctor

filed

See

Device for Locating Breaks and Grounds
on Electric Circuits. Matthew J. Myers, Syracuse, N. Y.
Application filed June 9, igoo.
A number of oppoiitely ait^ng primary conductors con~
nected, rtspectively. to eltctric circuits are combiLed with
a grounded source of electric energy connected in circuit
with the primary coi ductors, a secondary conductor subjected to the differential

axis of

primary conductors and means for indicatirg the current
in the secondary conductor.

angUs

March

3,

Fuse

Electric

New

Schroeder,

January

15,

A

self-fiuztDg electrode consists of an intimate mixture
of carbon and a fiaorin combined in a proportion of above
10 per cent.

Charles L. Burlingham, Chicago, III., assignor to the McDermid Manufacturing Company, Chicago, III. Application filed
Electric Bell.

November

2,

1901.

In the device are a magnet having a cere projeclirg
therefrom, an armature, and a suppott to nhich the arntatore is pivoted, mounted upon ihc core, and means eLgaging tne core for adjusting the suppoit.

Electric Batterj'. Albert J. Cook, Jersey
710.953City, N. J., assignor to the Federal Develop-

ment Company, Chariestown,

\V. Va.

Applica-

tion filed July 20, 1901.

The batfery comprises an outer cell provided on its bottom w th a number of spaced-'pbrt stts of r.bs, ihe cuttr
ribs of each set being spaced (n m the wall of the cell and
combining thertwitb to pr. duce an intermediate channel,
an enter electrode tocoled in the channel and panitioDijd
inio crmpartments agreeing in number ind shape with the
sets of ribs, the partitions being seated between the seis
of ribs, and electrode- con taioing cups fitiiog and conforming to the compartments and sets of ribs.

ir

fiuence of ihe currents in the

for

Explosives. Frederick
Application filed

York, N. Y.

a tube

containing an igniting substance
is a coating of a
shoulder thereof.

and provided with an external shoulder,
soft material applied to the lube at the

711,022.

Trolley for Electric Railways.

Charles E.

Thomas, Springfield, and Jacob M. dinger, Vienna Crossroads, Ohio, assignors of one-half
to the Thomas Manufacturing Company, SpringOhio. Application filed July 21, 1902.
The device consists of a trolley pole, a trolley head provided with a trolley wheel, the pole and head being united
by a bayonet joint, the slot or groove whereof is provided
with a terminal-locking seat, and a spring interpofed between the head and pole to hold the projection of the
bayonet joint in the locking scat when the parts are united.

field,

Process of Making Graphite. Edward G.
Acheson, Niagara Falls, N. Y. Application filed

711,031.

December

22,

1900.

The mtlhod

coLsists in intrcducine into an electrical
furna'e a mass of carbon to be graphttized. in the form of
lumps, and also introducing thereinto a vo'atizab'e material capable of form ne a carbide, and heaiirg tlie same
to a high temperature, vaporizing the volatizable material,
thereby causing the vapor to permeate the charge ot lumps
and to graphiiize the same.

Circuit-closer for Trolley Signals.
Winthrop M. Chapman, Newton, Mass., assignor of

71 1,036.

one-half to

William

plication filed

March

Pestell,
9,

Lynn, Mass.

Ap-

igoi.

In a circuit-closer are a par cf contacts, a two-waymoving actuating lever pivot d to the frame to close oue
or the other contact of the pair according to which way it
is moved, a one-way-moving arm pivoted to the frame and
connected to the lever by a link, and a restoring spring

connected

to

the arm.

Railway Block-signaling System. Winthrop
M. Chapman, Newton, Mass.. assignor of onehalf to William Pestell, Lynn, Mass.
Application filed June 29, 1901.
The system has in combination a signal, a locking de-

711,037.

vice therefor, a magnet acting 10 set the signal and to
actuate the locking device to release the signal, and
means for energizing the magnet 10 set the signal when a
car enters a block and for energizing a magnet to actuate
the locking device to release the signal wlien a car leaves
the block.

1902.

Combined w|ih

1900.

710,946.

1901.

19,

paj-e 596.

driven

Hugo Bremer,
filed

July

710,990.

711,006.

Electrode for Arc Lamps.
Neheim, Germany. Application

710,943.

Office^ October- i^, igos,

Telephone Transmitter. Miller R. Hutchison, New York, N. Y., assignor to the Akouphone
Manufacturing
Company. Application

710,979.

Electrical
711,107.
Traction
System. Warren S.
Hill, Hydepark, Mass.
Application filed March
31, 1902.
One claim reads: In a traveling contact for an electrical
Iraition systtm if the character ir.dicated. ilie combination of a magnet, articulated pole-pieces depending therefrom, the lower members of the pole-pieces constituting
contact shots, each joint cf articulation being at one side
of the pole axis cf iho upper member, the contact shoe
hung thereto midway of iis width to enable the magnetic
force exerted by the upper members to deprets the contact edge of the shoe.
711.122.
Accumulator. Jean B. Relin, LevalloisPerret, France. Application filed December 4,
1 901.
A frame is adapted to form the supporting portion of an
accumulator eltment or plate havint the side and bottom
walls of triangular form in cross section and the upper
portion is provided with a st rits cf steps adapted to receive the ends of downwardly dependirg strips.

Wave

Detector. Lewis T. Rhoades, PhcenixMarie V. Gehring, Philadelphia, Pa.
Application filed August 29, 1902.
A material for a wave-responsive device cornprisicg
nickel and carbon is described.

711.123.

ville.

711. 130.

Pa., assignor to

Wireless

Philadelphia,

Telegraphy. Harry Shoemaker,
assignor of one-half to the

Pa.,

m

WSStEkN ELECtRlClAN
American Wireless Telephone and Telegraph
Company, Philadelphia, Pa. Application filed
October

16,

a signal-producing circuit controlled by the electrodyna-

mometer.
711,198.

1901.

Id the system are an aerial conductor, a spark-gap in
series therevviih, a source of energy in shunt with the
spark gap, and a condenser directly connected in shunt to
the spark gap.

Art of Transmitting Intelligence. Harry
Shoemaker, Philadelphia, Pa., assignor to the
Consolidated Wireless Telegraph and Telephone
Company and Marie V. Gehring, Philadelphia,
Pa. Application filed August 9, 1902.

711,131.

October

Time Switch.

Electric

Waterbury,

Conn.

William B. Coulter,
February
filed

Application

is combined with a fixed shoulder
upon the iiioveinent stem provided witli a series of boles, a
notched disk adjustably mounted upon the stem and bearing a pin to register with one of the boles, means for
clampinf; the parts together, a lever pivoted to bear against
the peripliery of the disk, a weight detachably connected
to the opposite end of the lever, an electric switch and
chain connection between the weight and the switch
whereby the latter is operated by the releasement of the

former.

711,202.
sett,

Electric Signaling System. Francis K. FasSt. Louis, Mo., assignor to the Elevator

Supply and Repair Company, Chicago,
June 13, 1898.

111.

Ap-

plication filed

190^

cured to copper end rings, the other member consisting of
an electromagnet bavitig pole-pieces extending nearly lo
but not contacting with the interior of the shell. (See cut.)

Means

Signaling to or Communicating
and Alfred Williams,
Wimbledon, England. Application filed June 29,

711,386.

with

24, igo2.
A time movement

25,

for

Leo Daft

Ships.

1901.

See pige

295.

Underground Electric Conductor.
711,414.
Borel,
Lyons,
France, assignor
to

Charles
Societe
Francaise de Cables Electriques (Systeme Berthoud, Borel et Cie), Lyons, France.
Applica-

tion filed June 11, 1902.
The conductor has a conducting cover of tubular form
over the whole of it disposed concentrically with it and
insulated from it throughout its length, the exterior and
interior conductors being electrically connected at one
end by a conductor of suitable resistance.

Apparatus for Electrically Lighting Rail-

711,421.

way

Trains. Arthur B. Gill, London, England,
assignor to J. Stone & Co., Deptford, England,
Application filed August 25, 1902.
One claim reads: The combination of a rotary shaft
switch contacts and electrical connections, a reversible
switch lever, a stationary bearing on which the switchlever is loosely mounted and adapted to move longitudinally and circumferentially relative to the shaft, a centrifugal governor connected to the shaft and adapted to move
the switch lever toward the contacts, and means operated
by the governor and adapted frictionally to engage with a
part connected to the swiich-lever lo turn tlie latter, the
means being moved out of contact wiih the part by centrifugal force when a certain speed of the shaft is attained,

Trolley Retriever. Alfred W. Knutson,
Galesburg, 111., assignor of one-half to Percy F.
McDermit, Canton, Ohio. Application filed June

711,428.

NO. 711,174.

— WIRELESS SIGNALING

TELEPHONE MESSAGE
TRANSMITTER AND RECORDER.

The method of rendering intelligible transmitted electroradiant energy representing a signal is described. It
consists in varying the resistance of a material by a magnetic field which varies with the transmitted energy, and
recording the variations of resistance of the material.
Wireless Signaling System. Harry Shoemaker, Philadelphia, Pa., assignor to the Conand Telephone
solidated Wireless Telegraph
Company and Marie V. Gehring, Philadelphia,

711,132.

Original application filed August 9. 1902.
Divided and this application filed September 19,
Pa.

1902.

The system combines means

for

in the circuit to

An

— ELECTROMAGNETIC

TRANSMISSION GEAR,

electric signaling system for elevators is described.
of electric energy and a rectilinear

combines a source

It

bare conductor, the sections being insulated
in definite relationship
the several floors of the building containing the
elevator.
A moving elevator car carries an electric
signal device electrically connected to one side of the
source of electric energy throughout the movement of the
car from top to bottom, or vice versa. A trolley device
is electrically connected to the signal device and moves
synchronously with the car and contacts with the sectional
sectional

from each other and disposed

produce a

signal.

1902.

4,

The device consists of a case, a slct in the side of the
case, a rotatable reel in the case, a spiral groove on the
reel, the groove being formed shallower at one end than
elsewhere, and a rope entt ring the slot and winding in the
groove generally free from the case but impinging it opposite the shallow part of the groove.

to

conductor.

A key with connecting wires

is

arranged

to

establish electrical connection with the other side of the
source of electric energy and one of the sections, whereby
when the trolley device engages the section the circuit is
closed through the signal device.

producing a magnetic

material located within the field and having the
property of changing its resistance in virtue of change of
the magnetic fieid. a circuit controlled by the material
field, a

and means

NO. 711,300.

NO. 711,453.—

SYSTEM.

Incandescent-lamp
Socket.
Walter
Church, Binghamton, N. Y. Application
January 10, 1902.

A.

711,243.

filed

Harry Shoemaker, PhilAmerican vVireless
Telephone and Telegraph Company and Marie
Signaling System.

711,444.

adelphia, Pa., assignor to the
"V.

Gehring. Philadelphia, Pa.

tion

filed

January

11,

Original applica-

Divided and this

1902.

application filed July 9, 1902.
In the system are a source of fluctuating electric energy,
a transformer, a circu tcornected across the terminals of
a winding of the transformer a key in the circuit, an
oscillating circuit supplied with enerty by the secondary
of the transformer, and meai'S for impressing the energy of
the oscillating circuit upon the natural media as ele troradiant energy.

The socket comprises an insulated body portion comElectric
Fuse. Frank Brueggsman,
cago, III, assignor of one-half to John A.

Chi-

711,150.

ford, Chicago,

111.

Application

filed

RadJanuary 11,

posed of two parts,
posts, etc.
711,246.

Electric

1902.

Jersey City, N.

In the device are combined an external casing, comprising longitudinal half-tubular sections, an interior casii-g
of insuiatmg material fitting therein and provided interiorly at one end with a contact, acd a longitudinally removable fuse block inserted through the opposite end of
the interior casing and provided with a contact engaging
the first-named contact.

1902.

Wireless Signaling System. Greenleaf W.
711,174.
Pickard, Boston, Mass., assignor to Gustave P.
Gehring, Philadelphia, Pa., and the American
Wireless Telephone and Telegraph Company.
Application filed June 22, 1901.
The. system comprises a conductor, parallel
connected therewith, and frequency
elements complementaiy with the conductor
magnitudes in the respective branch circuits.
cuits

bronch cirdetermining
of difterent

(See

cut.)

of Transmitting Intelligence. Harry
Shoemaker, Philadelphia, Pa., assignor to Marie
V. Gehring, Philadelphia, Pa., and American

711.181.

Method

Wireless Telephone and
Application filed January

Telegraph
11,

Company.

1902.

The method cjnsjsis in general ng fluctuating electric
energy, supplying a transformer with the energy, increasing tue potential of the energy by the transformer, supplying an oscillating circuit with the high-pottntial energy,
and modifying the energy by and in accordance with tbe
signal to be sent by changing the impedance of a circuit
connected across the terminals of a winding of the transformer.
Signaling System. Harry
adelphia, Pa., assignor to the Consolidated Wire-

Shoemaker, Phil-

711.182.

Telegraph and Telephone Company and
Marie V. Gehring, Philadelphia, Pa. Application filed September 5, ig02.
less

In the system are a magnetic field, a normally magnetized member in the field, means for demagnetizing the
by the effect of received electroradiant energy,
and means for producing a signal due to the motion of tlie
member in the magnetic field.

member

Wireless Signaling System. Harry Shoemaker, Philadelphia, Pa., assignor to the Consolidated Wireless Telegraph
and Telephone
Company and Marie V. Gehring, Philadelphia,

711.183.

Vii.

Application-

filed

September

13,

1902.

method

of transinitting inttllig( nee described contransmitting at unifcim rate trains of waves of
elejtroradiant energy, producing at the receiver a current
flu;luating al a rate equal to the rate of succession of the
transmitted wave trains, and producing a signal by the
current in a circuit selective of it.

Tlie

sists in

Wireless Signaling System. Harry Shoemaker, Philadelphia, Pa., assignor to the Consolidated Wireless Telegraph
and Telephone
Company and Marie V. Gehring, Pliiladelphia,
Pa. Application filed September 16, 1902.

711.184.

In the system are an electrodynamometi r, mtnns for
energi/.itig a winding of the electrodyr.amcmeter by the
received energy, a source of locally generated enerty tiiergizing another winding of the eiecirodynamomeier, aud

a

casing,

contact

plates,

binding

Switch. Christopher J.
Doran,
Application filed January 11,
J.

in the switch is a rotatable cylinder provided with a
rotatable sleeve or collar having ratchet teeth at one end
thereof, and a vertically movable member supported adjacent to the sleeve at one side of the cylinder and provided with a dog adapted to operate in connection with the

ratchet leelh.

Insulated Joint for Track

Circuits.
SamMcGough, Newark, N. J., assignor to the
Continuous Rail Joint Company of America.

711,2515.

uel P.

Application filed January 13, 1902.
The iuipioved insulated railway-rail connection described comprises rigid rail-supporting bracing billets of
insulating material arranged at opposite sides between
the heads aud flanges of the rail-sections, and angleplates having inclined flanges and horizontal base-flanges
forming acute angles to receive the billets and the railflanges, and bolts for drawing the parts together into connection with the rail-sections.

Wireless Signaling System. Harry Shoemaker, Philadelphia, Pa., assignor to the Consolidated Wireless Telegraph and Telephone
Company and Marie V. Gehring, Philadelphia,
Pa. Original application filed September 13,
igo2.
Divided and this application filed September 22, 1902.
The system has a wave-responsive device and a number

711,266.

of parallel selective circuits controlled thereby.

Apparatus for Rectifying Electric Currents.
George B. Batten, Duhvich, England. Application filed June 29, 1901.

711,276.

The apparatus consists a of movable polarized soft-iron
armature having coDsequent poles of constant polarity, a
permanent magnet inducing the consequent poles in the
armature, a contact-piece earned by the armature and
forming part of a circuit carrying an alternating current,
and an electromagnet adapted to be energized by the alternating current to attract and repel alternately both ends
of the armature, whereby ihe armature is caused to make
and break contact alternately with the external circuit contacts synchronously with the alternations of the alternating
current. (See cut.)

NO. 711,276.

— CURRENT

RECTIFIER.

Art of Transmitting Intelligence. Harry
Shoemaker, Philadelphia, Pa., assignor to the
Consolidated Wireless Telegraph and Telephone
Company and Marie V. Gehring, Philadelphia,
September 16,
Pa. Original application filed
1902.
Divided and this application filed Septem-

71 1,445.

ber 23, 1902.
The methed of rendering

intelligible transmitted electroradiant energy representing a signaler message consists
producing magnetic fields by the received electroradiant energy, and producing a signal by the action of the

in

711,286.

Trolley.

Application

Edwin W.

Clark,

April

1902.

filed

9,

Columbus, Ga.

Cciiibincd with a trolley pole are a trolley head comprising a pole section linked to the pole, a cunent collector pivotally connected to the section, and a latch on
the section to hold the collector in diflierent positions,

711,292.

Electric Railway or

Cornwallis-West,
tion filed

May

Tramway.

London,

England.

man

fields

upon each

other.

Message-transmitting and Recording Mechanism for Telephone Systems. William F. Smith,
San Francisco, Cal. Application filed June 17,
1 901.

George

F.

Applica-

1902.
The inventor describes a paving block of devitrified
glass which constitutes the top, the boltcm ar,d one side of
a conduit for carrying an electric-current condu tor. the
bottom having Its upper suifoce inclined and being provided with means for escape of liquid fiom the conduit.

711,300.

magnetic
711,453.

23,

Electromagnetic Transmission Gear. HardA. Earle, Manchester, England. Applica-

tion filed January 16, 1902.
The transmission gear coosists of two members fixed
respectively on two shafts in aliniment. the one membtr
being a shell of iron or steel traversed by copper bolts se-

The

rotatable printing device and paper-feeding devices

described have

an

elecirom^gnet,

an armature

moved

thereby, means actuated by the armature to rotate the
printing device with a variable extent of movement in one
direction, a spring eftecting reverse movement, a controlling means operating to hold the piinting device
against the force of the spring, a second electromagnet, an
armature moved thereby operating to thro%v the controlling
means in and out of acticn, a battery, line-wire separately connecting the two electromagnets with the batteiy,
circuit-closing devices in the circuits cf the two magnets
and the poles of the battery operating to pass the current
from the pole of the battery through one line-wire to the
iirst magnet with a varying number of pu'saiions, and afterward to close the circuit from the other pole of the battery through the second line-wire to the second magnet.

(See

cut.)
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Three-phase Pumping Installation
Dortmund, Germany.
By Frank

at

By

installing

a

generating station

with

working economically and supplied
with superheated steam it is possible to reduce the
consumption of steam to such an extent that the
losses in electrical transmission are rendered low
as compared with the use of separate small steam
plants about the mine for operating steam pumps,
ventilators and hoists.
favor of the use of electricity

FIG.

I.

the two shafts were sunk at the Kaiserstuhl
mine a flow of water amounting to four cubic
meters per minute had to be dealt with above and
below the first green sand, and in the marl beds the
total flow was estimated at about seven cubic meters
per minute. Until three years ago the plant at
Kaiserstuhl II. was only equipped with one hydraulic
draina.ge machine on the Kaselowsky system.
This
apparatus had a capacity of lifting four cubic meters
of water per minute about 1,000 feet, and was ample
for the purpose, as the drainage then amounted to
only about one cubic meter of water per minute.
The recent work and development of the mine required larger pumps, as there was seven or eight
cubic meters of water running in the slate, and the
mine was in danger of being flooded in case of a

breakage of the

slate beds.

was not desired to duplicate the old machine, as
had given more or less trouble, and there was not

It
it

THREE-PHASE PUMPING INSTALLATION AT DORTMUND.

mining machinery is that by the electransmission of power there are no losses
whatever when the machines at the points of utilization are stopped, which allows of the best and most
advantageous manner for the division of the work.
This is particularly true in mines, where the pumping plant need not be in operation at the same time
as the other machines, and the power which it requires may be used for other work during its periods of inactivity.
This allows of the reduction of the generating
power station to a minimum, where the pumping
and other work may be carried on alternately, and it
is also true that
in a large equipment there are
always some machines idle at any given time, and
the power is thus used elsewhere.
One of the most essential features of every mine
equipment is the pumping apparatus, as it is absolutely essential that the drainage of water from the
mines be as nearly perfect as possible. Until recently
the necessary power used in mines was supplied by
steam, water or compressed air, but the electrical
transmission of power has the advantages over these
forms of not only cleanliness and convenience, but
for operating

trical

and the economy of

II.

engines

.\nother point in

No. 18

1902.

When

C. Perkins.

suitable

also the lowering of the losses

i,

enerfry.

It was decided by the Hosch Steel M'orks to introduce an electrically operated pumping plant in
Prussia,
tlie Kaiserstuhl II. shaft at Dortmund, in
and to utilize one generating station for supplying
the electricity for driving not only the drainage
machineo' but also for the hoisting gears, ventilators
and various mining machinery, as well as for the
necessary electric lighting of the mine.

steam

NOVEMBER

room

at

the

for

a

of the
the

at

The
shaft, which is 300 meters deep.
pumping apparatus was decided upon, as it
offered the highest economy with the smallest space
as well as permitting of the lighting of the mine
and the supply of current for driving the two windbottom of the
electric

ing gears of the secondary hoists.
The actual work required of the electric drainage
pump was the lifting of five cubic meters of water
per minute from a depth of 300 meters, but the plant

capable of raising this amount of water
400 meters. The new electric pump operates about
five hours a day to carry off the flow of one cubic
meter per minute in the shaft.
In the central power station (Fig. i), which was
installed at the same time that the pumping plant
was placed in the mine, there was added a small
generating unit for supplying the necessary current
installed

is

when

the large machines were
not in oneration, on account of the pumps not being
required. This small outfit also supplies the necesfor hoisting the coal

sary current for

lighting the

mine

The

as well as- op-

boiler plant consists of the old installation of

water-tube boilers and the new fire-tube boilers recently added.
The latest type of condensing plant
has been provided, as well as the most improved
steam-drying apparatus. The boilers supply a pressure of steam of seven atmospheres at the throttle
of the engines, the fuel used being partly retort
gas and partly coal.
The large steam engine has a capacity of 840
horsepower when operated at a speed of 90 revolutions per minute.
It is of the compound horizontal
type, with the cylinders in tandem, the high pressure
being 0.68 meter in diameter and the low-pressure
cylinder 1.05 meters in diameter, while the length of
stroke is 1.2 meters. The valves of this engine are
of a different character in the two cylinders, the
low-pressure having round slide valves, while the

— GENERATING

mouth of the shaft
pumping plant, while it was considered out
question to place a steam pumping outfit
sufficient

crating the electric hoists. It is said that the efficiency of the pumping plant is about 65 per cent,
between the indicator and water pumped to the shaft
mouth when the steam engine is fullv loaded.

PLANT,

high-pressure is supplied with distributing valves.
The revolving portion of the electrical generator acts
as the flywheel of this engine, being keyed directly
to the engine shaft.
The smaller steam engine is also a compound, single-crank engine of the tandem type. It has a capacity of 150 horsepower at a speed of 105 revolutions per minute.
The stroke of this engine is 700
millimeters, and the high and low-pressure cylinders
measure 373 and 580 millimeters in diameter, respectively.

The electrical equipment of the power station includes a large three-phase alternator with a revolving field, and the load of this generator is largely
the great pump motor down in the mine. Like the
motor, this generator is of Oerlikon manufacture.
This three-phase generator was designed of such
a periodicity that the number of poles for the generator would not be too small and the number of
poles of

the

motor too

large.

It

was

desirable to

have a large revolving flywheel field magnet for the
generator, in order to get the proper regulating
effect of this great weight.
The frequency decided
upon was 22.5 cycles per second, which allowed 36

WESTERN ELECTRICIAN

3o6
poles for the motor and 30 poles for the generator,
The
the potential of the latter being 2,000 volts.
magnet flywheel of the alternator is 4.8 meters in

diameter, while the 'air gap is only 10 millimeters,
and the flywheel effect at a radius of gyration of 2.2

meters

is

17,000

The armature

kilograms.
of the generator

is

supplied

with

two slots per pole per phase, or a total of 180 slots,
while each of these contain seven conductors made
up of four wires of a cross-section 4.8 by 5.3 millimeters. There are 68 turns of wire on each of the
30 field-magnet coils, the conductors having a section
of 10 millimeters by II millimeters.
The field is excited by a direct-current generator
driven by a vertical compound engine, although for
normal working an exciter might have been coupled
The separate endirectly to the alternator shaft.
gine was chosen, as there were some advantages in
a plant of this character in being able to start the
motor and pump without starting resistance, and
this called for separate excitation, absolutely independent of the running of the steam engine.
The current supplied by the large generator not
only drives the pump, but also operates various mining tools, haulage gears, bucket elevators and belt
conveyors. It is said the full-load efficiency is about
94 per cent, arid that the generator showed in actual
working an efficiency of 93.4 per cent, at 55 per
of normal

cent,

The smaller

output.
unit operated by the 150-horsepower

engine is belted to a pulley on the engine 1.165
meters in diameter and half a meter wide, which
has a speed of ^^^y revolutions per minute. The
armature of this generator is 0.8 meter in diameter
and has 48 slots with 12 double coils, each consisting of 30 conductors having a section four by 4.6
millimeters. The eight field coils each have 182

Fig.

2.

Diagiam

of Cooneciions.

advantage

November

using electric cables is particularly
the laying of these conductors in the
mine galleries instead of the piping which would be
required for steam or air.
Passing now to the underground electric-pump
room (Fig. 4), the pump itself will be first considered.
It has a cylinder diameter of 0.225 meter
and a stroke of 0.6 meter. The height of suction
was fixed at somewhat more than 10 feet, although
it
might have been chosen at five meters. This
pump is constructed with cranks 120 degrees apart
on the system having the three cylinders side by
side.
This arrangement is said to offer an advantage over the simple twin system of a more regular
absorption of power, speedier delivery and more
regular suction.
The pump is constructed so that the plunger
piston works directly between the suction and
noticeable

of

in

delivery valves, reducing the quantity of water subject to back pressure to a low point and allowing

high

the

speeds

necessary with the electric drive.

Near the valves are also located the air chambers
for the suction and delivery, and the three valve
chambers are connected together by a circulation

The pump can be brought up to speed with
arrangement and a single circulation cock.
Cast-iron suction chambers are employed. They
are provided with safety valves to protect them
pipe.

this

against too high a pressure, while cast steel is used
of the
delivery
chambers.
for the construction

Central lubrication

"

is

employed for oiling

Fig.

,

3.

all

moving

i,

1902

low the support to move round the bearings with
the frame.
There are 54 bolts used to screw each
wrought-iron core to the cast-iron cheeks, each bolt
being 20 millimeters in diameter and fixed by hooks
to the frame through ventilating ducts.

A

small Sulzer

pump

is

used to supply lubrication

for the bearings,

and the escaped oil returns to a
chamber under the bearing and is again pumped
up to the distributor over the bearing.
The frame of the motor has an outside diameter
of four meters and its width is 0.9 of a meter, the
overall

three

width
meters.

outside

The

of

bearings,

weight

however, being

the motor is
nearly 30,000 kilograms, of which nearly one-third
is
wrought-iron laminations and 1,400 kilograms
copper.
The rotating portion of the motor weighs
total

of

11,000 kilograms.

The stator is mesh-connected, and the resistance
of one phase of the stator winding is 0.4 ohm.
The
intake of the motor when running at 75 revolutions
per minute with no load is 1,900 volts and 62 amperes, the frequency being 22.5 cycles per second.

When

the motor is short-circuited and held at rest
current is no amperes at 22.5 cycle's and 390
volts pressure and 200 amperes at a potential of 600
volts.
At full load 170 amperes is required to operate this pump motor, the power factor being 0.82
and the slip 2.7 per cent., while the efficiency is 92
per cent. The full-load torque is doubled for a
maximum torque, which is 11,500 kilogram-meters.
It is stated that the starting resistance is so dethe

570-horsepower Asynchronous Motor for Undergrou d Pump.

THREE-PHASE PUMPING INSTALLATION AT DORTMUND.
turns of wire having a section 4.8 by 5.2 millimeters,
The exof the coils being connected in series.

all

citer

is

directly

nator, the

coupled to the shaft of the altera diameter

magnet wheel of which has

parts,

the oil

being collected in the bed-nlate and

away by proper grooves.
A very high efficiencv was obtained at the test
of this pump, 95 per cent, being attained with the
carried

of 0.79 meter.

pump

In order that the small tools may not be interrupted in working when the large generator and
large pump cease to be needed, the small machine
is arranged to be switched in parallel with the large
alternator before breaking the pump-motor circuit.
The switchboard of the central power station is
provided with a panel for each generator, equipped
with the necessary voltmeter, ammeter and main

being 75 revolutions per minute.
It was also noted that the discharge losses were
only eight per cent, with this circulation arrangement and the actual working head, while this loss
will be reduced as the head reaches the maximum
which the pump was designed for. This gives the
very high combined efficiency of 85 per cent, for
the pump, including the water pipes.
It is instructive to consider some of the details
of construction of the large three-phase asynchro-

high-tension switch, as well as ammeter for the
exciting current and regulating rheostat for the field
current.
Behind the switchboard are placed the
transformers, cut-outs, resistances and non-arcing
switches.

diagram of the connections of genpump motor. A key to the
reference letters is as follows:
(A), ammeter;
(Au), switch; (ED), exciter; (G), generator; (M),
motor; (Ph), synchronizing lamp; (R), regulator;
(RW), regulating resistance; (S), fuses; (T),
transformer; (U), change-over switch; (V), voltFig. 2 gives a

erators and underground

meter.

Power

is transmitted from the generating plant to
mine workings in cables consisting of three
tinned and well-insulated conductors, bound together
and well Protected by a lead covering, and over that
an armor of steel wires, the whole being bound
with jute and treated with asphalt compound. The

the

raising 5,100 liters of water rter minute, the

speed of the

pump

nous motor (Fig. 3) which drives this mining pump,
which operates at a speed of 75 revolutions per
minute, and with a maximum starting torque develops 570 horsepower, which is about 20 per cent,
higher than the normal torque.
One of the conditions of the design of this motor
was that the heaviest piece could only weigh 10,000
kilograms and be of a certain size, as it had to
pass through a shaft 1.95 by 2.05 meters in crossIt was also necessary in the design of this
motor that the rotating part should have a very
larp'e moment of inertia to take care of and equalize
the irregularities of the force diagram of the pump,
which made it desirable to allow a slip of more
than two per cent, in its speed.
There are two cast-iron spiders mounted on bear-

section.

ings held by three bolts, which, wlien loosened, al-

signed that the motor may be run up to full speed
without undue shocks, while at the same time it is
possible to bring the pump up to its full output
after discharge by a single discharge cock and withother starting apparatus, which is
found necessary and yet troublesome.
The rheostat is not necessary when the motor is
started up at the same time that the large generator is started, and it has been found that this can
be done equally as well with the motor at full
load as with no load.
There is a marble switchboard provided in the
electric pump room, with the necessary ammeter
and cut-outs, as well as a non-arcing switch, which
is used to break the primary circuit.
Combination
high-tension cut-outs and circuit-breakers are also
mounted on the switchboard, and the accurate working can be noted by the ammeter. Three cables are
used to conduct the current from the central power
station to the pump room.
These cables are 120
square millimeters in cross-section and are fastened
to the walls and to the main shaft by means of iron
hooks. The loss on the line is about two per cent.,
and the same cables supply current for lighting as
well as running the underground haulage gears and
electric hoists.
There are distribution boxes in the
pump room, and the feeders run from this room to
out

requiring

often

various parts of the mine for operating the other
electrically driven machines.

a

The Postal Telegraph-cable Company has opened
new line between Ionia and Greenville, Mich.
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Sidney H. Short.

agement, to be a formidable rival of the General

The death of Sidney H.

Short, technical director
of the English Electric Manufacturing Company of
Preston, England, and an American electrical engireputation, was briefly announced in
Western Electrician of last week. The news

neer of wide
the
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was a great shock to Professor Short's friends in the
United States, and expressions of regret at the untimely cutting off of a brilliant career were universal.

The following appreciative biographical sketch was
prepared by Frank T. Brown and Samuel E. Darby
of Chicago, who were not only the attorneys but
the intimate personal friends of the deceased.

Company and

the Westinghouse coinpany.
these powerful competitors were much in
conflict in the courts and in the Patent Office, but
it
soon developed, in the interference contests for
priority between Mr. Short and his contestants, that
Electric

At

first

Mr. Short almost invariably was successful and
proved to be the prior inventor, so that the patents
granted him became very valuable. The Walker
motors and the Walker generators, designed by Mr.
Short, soon became well known, and the rapid growth
of the. Walker Company has been regarded as phenomenal.
In i8g8 the

Sidney Howe Short, a man famous on two continents, departed this life on October 21, 1902, in
London, England, as the result of an operation for
appendicitis, and in the forty-sixth year of his age.
Mr. Short's boyhood was spent in Columbus, Ohio,
and he there graduated from the Ohio State University, and almost immediately upon his graduation
was offered an instructorship in that university,
which he accepted and filled acceptably for some
time.
He next assumed the chair of physics in
the University of Colorado at Denver, but after a
very few years voluntarily terminated it, much to
Even in
the regret of the faculty and the students.
his boyhood days
Mr. Short manifested the inventive genius which afterward was so wonderfully
developed. It was while he was at the university
at Columbus as a student that he made improvements on the telephone which were of such merit
as to attract the attention of the Bell Telephone

Walker Company disposed of

its plant,

and patents to the Westinghouse company,
and Mr. Short was made a very flattering proposition to attach himself to this latter company, but he
was too big a man to renounce his independence, and
effects

accordingly declined. In his contract to assign his
American patents to the Walker Company, Mr. Short,
with a foresight most remarkable, reserved all rights
in foreign patents on his inventions.
Efforts to buy
these foreign patents were unavailing, and Mr. Short
immediately made good use of them by organizing
in England a complete plant for the manufacture
of the entire line of apparatus which he had manufactured in America. This plant, established at
Preston, England, is equipped almost entirely with
American machinery, and its general manager, chief
draftsman, principal electrical engineers, and a number of heads of various departments, are Americans
who Iiad been trained by Mr. Short in the plant of
the Walker Company at Cleveland. With sucli an

SIDNEY

H.

SI-IOKT.

kindly presence was wont to dwell.
And now that
he has appeared before the Final Judge, that searcher
of all hearts will find evidences of his good work
recorded in the breasts of the lowly, and mete out
unto him his just reward for good deeds performed

on

this earth.

And we

the readers of the Westwill join us in expressing the deepest sympathy for the woman who
has lost a true husband, and for the children who
are sure that

have

lost a

all

who knew him

ern Electrician

good

Electric

father.

Power

Electric motors are

in

Rolling Mills.
in many of the large

now used

rolling mills of Europe, where their operation has
proved very successful. The Nordisk mills at Stockholm have been using electric power for some time
Here a large plate-rolling mill and a smaller
past.
The large
mill are both driven by the same motor.
mill has a set of rolls 28 inches in diameter, with
table lengths of four

was not found

FIG.

Company, and thus
cial

4.

INTERIOR OF UNDERGROUND ELECTRIC PUMP ROOM AT DORTMUND.

realized for

him

his first finan-

While

at the

university

in

Denver he

successfully operated one of the very

first

built

and

and best

underground electric railways, and, with a foresight
which would rather be expected from an older man
thoroughly protected his system by patents. This
line of invention seemed so promising that he resigned his professorship and returned to Columbus,
where he interested capital and then constructed an
railway in its suburbs, and, later, similar
in other places.
These efforts were recognized as successful by the foremost experts of the
day, and his patents were acquired for a sum said
to be in excess of $100,000 by the Brush Electric
Company of Cleveland (through the Short Electric
Railway Company) and later passed to the ownership of the General Electric Company.
Some of the stockholders in the Brush Electric
Company were also interested in the Walker Manufacturing Company of Cleveland, and entertained
the purpose of adding to the line of that company
an electrical department; and in fulfillment of this
plan they induced Mr. Short to accept the position
of general manager and chief electrician of that
company, which he did about 1894. Subsequently
the name of this company was changed to The
Walker Company, and the electrical department,
which was at first a mere side issue, rapidly became
the principal business of the company, and Mr. Short
was promoted to the position of vice-president, and,
as soon became generally known, exercised a controlling influence in the policy of that company.
The inventions he made in developing the business
of the Walker Company were almost innumerable,
and it sufiices to say that he obtained upward of
a hundred patents on important features entering

electric

railways

most of the different lines manufactured by that
company. From the small beginning referred to,
the Walker Company grew, under Mr. Short's maninto

Mr. Short's British company immediand at the time of his
death he was again at the head of one of the leading
electrical companies in the world, and that company
was planned by him, organized by him, equipped
by him with men and machinery, and operated by
him. Mr. Short, therefore, was a notable exception
to the general rule that inventive genius and business
capacity do not unite in the same person. As might
be expected from his collegiate training, Mr. Short
also possessed marked literary ability, and his articles
on various electrical and scientific subjects attracted
commendation whenever they appeared.
Mr. Short was physically as well as mentally notable.
His stature was six feet and an inch; and this
height he carried well, for he was both erect and
graceful.
His manners were polished, his demeanor
that of a gentleman, and his well-known kindness
of heart beamed through the windows of his soul
upon whomsoever he looked, so that socially he was
organization,

ately stepped to the front,

start in life.

as popular as he

was

in business successful.

We

had intimate business relations witu Mr. Short
for a number of years, and thereby had opportunity
of noting his inflexible honesty, his kind sense of
justice, and his cheery, kindly manner.
Never have
we seen the head of a large business concern whose
employes more thoroughly, respected, and, at the
regarded, their chief. He
believed in the merit system of promotion, and all
this
fact.
The best
his subordinates appreciated
proof of this is that, notwithstanding the many
changes in his business career, many of his employes followed him and eagerly sought employment
under him, even to the point of leaving the place
of their nativity and dwelling with him in his last
venture in a foreign land.
Not only do his social equals deplore the shortening of his career, but we venture to say that this
sad event has cast its shadow upon thousands of
humble homes where before the memory of his

same

time,

universally

and

In this case

six feet.

it

practicable to drive the rolls directly

by motors, but instead a mechanical device is used
for driving and' reversing the movement, and a friction clutch gives a progressive movement and avoids
shocks. The plant is driven by a direct-current
motor of 350 horsepower working at 320 revolutions
per minute. The motor is belted by wire rope to a
30-ton flywheel, which runs at 150 revolutions. The
flywheel is mounted on the main shaft, from which
the two rolling mills and the
tables is operated by gearing.

mechanism

A

the

of

friction clutch

is

used to throw off the smaller mill and allow the
larger to work alone. This plant has been running
for some time past and has many advantages over
the old method.
Another application of electric motors to operate
steel-plate mills is found
the Antwerp Steel
at
Works, where a plant has been lately installed. The
current is furnished from the new central station
erected by the Antwerp Electric Company near the
city
a large plant which is to produce 25,000 horse-

—

power from blast-furnace

gas.

Tliis

company

will

furnish current for the different industries in and
near Antwerp, and one of the first is the Antwerp

Works, for which are used two generating
giving three-phase current. Westinghouse alternators are used here, giving 1,500 horsepower
each at 2,200 volts. At the steel works both high
and low tension is used for the motors. A number
of small motors drive different apparatus, such as
traveling cranes, shears, small rolls, etc., and these
all take
current at 200 volts, which is fed from
transformers. The large rolls, however, use the
main current at 2,200 volts without transformation,
Steel

sets

employing non-synchronous motors which work
variable speed.

One

of the largest

at

turning at
70 revolutions, and having a 30-ton flywheel, is operated by belt from a 32S-horsepower motor, and a
second roll, the heaviest in the plant, has a 450-horsepower motor. The two motors are lodged in the
same cabin, placed between the two mills. The controlling apparatus is mounted on an elevated platform, where the operator has a view over the whole
rolls,

shop.

The Ashland Avenue bridge over the Chicago
River, which was described in detail in the Western
Electrician of September 20th, was formally opened
on Friday of last week.
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Small Electric Furnaces.
furnaces are coming into use for
laboratory and experimental worl< in France and
Germany, and are proving quite successful. They
are generally formed of a central tube of refractory
earth or porcelain, on the surface of which is wrapped
carrying the current.
a spirail of platinum wire
Upon the wire is a layer of asbestos cord, and the
whole is enclosed in an outer casing of metal or
refractory matter.
These furnaces have great advantages, as it is easy to regulate the temperature
and keep it constant. The latter feature is especially
desirable for laboratory work, and is difficult to
carry out with a gas furnace. It is found that it
does not cost any more to operate an electric than
a gas furnace.
These furnaces are especially valuable in studying the properties of steel, and to obtain the heating and cooling curves, which are of
importance. In this case the ease of regulating the
temperature makes these operations less difficult to
carry out. In France Mr. Charpy used a furnace of

Small

electric

November

Physical Institute of Charlottenburg (Berlin). Here
the porcelain tube, two inches in diameter and 4.4
inches high, is placed upright (see Fig. 2) and wound
with a platinum spiral. The interior is large enough
to contain a small crucible.
With this furnace tne
inventor obtains about 1,250 degrees Centigrade. The
cut shows a thermo-electric couple mounted in a
porcelain tube and introduced through the cover.
This has been found especially useful in taking the
melting points of bodies. The platinum weighs but
five grammes, and to obtain 1,250 degrees requires

about 1,500 watts.

A New

1902

Automatic Interrupter.

Dr. C. 0. Schneider, 237 Warner Avenue, Chicago,
has invented and patented an interrupter for use
with induction coils which is said to result in great

improvement in X-ray work where only alternating
current is available. The results with this interrupter
and alternating current are asserted to be superior
to those obtained from the direct current.
After
it has been adjusted to allow the proper amperage
to flow through the circuit for the work in hand, the
new interrupter requires no attention it works continuously, the clectrocfe feeding itself by gravity, as
fast as it is consumed.
Tfiis insures a definite and
constant area of surface exposed to the electrolyte,
which may be changed by turning the thumb-screw
(E). By means of this screw the operator has full
control of the current.
rheostat would be superfluous.
The device works equally well without a
condenser.
;

Institute
At

Meetings

in

Pittsburg.

members

of the American Institute of Electrical Engineers held on Monday evening, October 13th, a committee consisting
of P. M. Lincoln, Professor S. M. Kintner, Calvin

W.

a meeting of Pittsburg

Peck and

Erwin, was appointed
to call a second meeting, provide a programme therefor, and to propose a plan for a permanent organiRice.

J.

S.

F. B.

A

The diagram

explains the

principle

(A)

upon which
which is

zation.

the

The committee decided to accept the invitation of
the Electric Club, an organization made up chiefly
of engineering apprentices, to hold the next meeting

fastened to the lid (C) by means of the nut (D).
In the screw (A) revolves the screw (E), which
has fastened into it the glass tube (F), which can,
consequently, be raised from the bottom of the jar

in

its

hall

November

in
6th.

Wilkinsburg,

on Thursday

The members

evening,

interrupter

works.

is

a

screw

of the club were in

turn invited to attend these meetings and to take part
FIG.

I.

SMALL ELECTRIC FURNACE.

kind in his experiments of 1895 on the tempering
of steel. He employed a tube of refractory material
25 inches long and one inch internal diameter, in
which the pieces were placed. Around the tube is
a platinum wire of one-fiftieth-inch diameter, then
a layer of asbestos, which receives the second spiral.
Asbestos cord covers the whole, and it is enclosed
in a large brass cylinder, with the inner space filled
up with loose asbestos. At present a furnace of the
same kind is used in the laboratory of the De Dion
automobile firm at Paris, where they make careful
tests on the steel which enters into the machines.
This type, however, has some disadvantages. The
contact between the round wire and the tube takes
place at only one point, and, in consequence, the heat
is badly conducted to the tube.
The platinum has
to be raised to a high temperature, and thus takes
more current than is necessary. -In some places the
wire adheres to the tube and forms points which are
overheated and likely to burn out the wire. Then
a fusible silicate is apt to form even below the fusing
this

point of platinum.
In order to improve these conditions, a new type
of furnace has lately 'been designed by a German
firm of platinum manufacturers, the Heraeus Company of Frankfort. The main improvement is the
use of a platinum band instead of wire. The band
is very thin and is wound so as to leave but oneeighth-inch space between the spirals. Thus there
is good conduction between the metal and tube, and
Fif. i shows
both work at the same temperature.
the disposition of this furnace, with the inner heating tube and flat spiral, asbestos cover, then loose
The weight of the
asbestos in the remaining space.

the discussions. As to programme, it was decided to take up for discussion the general subject

in

suggested by the papers taken up
October meeting of the Institute in New York.
Professor Kintner of the Western University of
Pennsylvania is to give a resume of the papers presented at the general meeting, and Charles F. Scott
of illumination,
at the

will

summary of the New York discussion.
Wurts will be asked to discuss the general

give a

Mr. A.

J.

topic of the evening

—

illumination. Although no defiarrangements have yet been made, it is expected
to have talks on the Nernst, Bremmer flame-arc and
Cooper-Hewitt lamps by gentlemen who are more
or less familiar with these subjects.
Acetylene lighting and indirect electric lighting will also receive a
share of attention. It is also proposed to illustrate
the remarks by exhibitions of the lanms themselves.
A Nernst lamp, a Bremmer arc lamp, a CooperHewitt lamp, and an acetylene-gas light will be exhibited in the hall during the evening.
The stated
communications will be restricted to not over 10
minutes each, and the subject will then be thrown
open to general discussion.
As to permanent organization, the committee will
recommend that an executive committee of five, consisting of a chairman, a secretary and three other
members, be' elected at the meeting of November 6th
nite

take full chars'e of this local section, including
the calling of meetings, the preparation of papers, etc.
to

just large

Interest in the National Electric Light Association
seerns to be steadily increasing.
The membership
having expressed an almost universal desire to have
the arc-lamp tests continued, a letter has been sent
out asking for voluntary contributions to a special
fund for this purpose. This is being liberally responded to, and the work will be resumed in a short
time.
If subscriptions continue to come in as generously as they have so far, a valuable report "will
be presented at the next convention.
During the month ended October 25th the follow-

ing-named companies and individuals joined the
sociation

NEW AUTOMATIC INTERRUPTER,
The tube (F) has

(G).

National Electric Light Association.

as-

:

Evanston (111.) Electric Illuminating Company.
Hoosick Palls (N. Y.) Electric Compan.y.
Crookston (Minn.) Water Works, Power and Light
Company.
Citizens' Electric Company, Eureka Springs, Ark
Portsmouth (O.) Street Railway and Light Company.
Meridian (Miss.) Light and Railway Company.
Morrison County Electric Light, Heat and Power Com-

hole in the lower end
rod (H), preferably
silver, to pass through easily.
The part

enough

a

to allow the

of german
of the rod (H) which protrudes from the bottom
of the tube constantly wears off to a perfect point,

which

rests

on the bottom of the

Railway

Combinations

jar.

in

Ohio and

Indiana.
Articles of incorporation of the Traction Terminal

Company were certified to in Cincinnati
The capital stock was placed at $100,000.
the formal recognition of the union of the
tric

the

railways

entering

new company

is

Cincinnati.

to build

recently.

This

Ohio

is

elec-

The purpose

of

a central depot to be

.

FIG. 2.

SMALL ELECTRIC FURNACE.

platinum is six times less than before, which makes
the furnace much cheaper. The distribution of heat
and the regulation more rapid. In this
.is better
way a tube furnace of one-inch inside diameter can
reach 1,400 degrees Centigrade in five minutes, and
the tube does not suffer from the quick change of
temperature. A higher heat can also be reached,
owing to the good conduction this is now 1,500
degrees, and even 1,700, but no tube can be found
which will stand the latter temperature. The Royal
Porcelain Works of Berlin have found a new material which can stand it, but, unfortunately, between
i,0oo and 1,700 degrees it becomes more or less con;

ducting, and so electrolysis takes place and the spiral
destroyed, no doubt because it absorbs silicon.
With this form of furnace it requires about 2,000
watts to obtain 1,400 to 1,500 degrees Centigrade,
'i'hc maximum difference between any two points of
the lube eight inches apart is only 20 degrees. The
central tube is 24 inches long and has 18 inches
covered by the band. Another improved furnace has
been devised by Professor Holborn of the Imperial
is

pany, Little Falls, Minn.
Westport (Conn.) Water and Electric Company.
Zanesville (O.) Electric Light Company.
Faraday Heat, Power and Light Company, Morton Pa
United Gas and Electric Company, Dover, N. H
Monett (Mo.) Electric Light, Power and Ice Company.
Bi-anford (Conn.) Lighting and Water Company.
Robert E. Strahorn, Sumpter, Ore.
Havre de Grace (Md.) Electric Company.
Citizens' Electric Company, Eaton Kapids, Mich.
Tayloryllle (111.) Electric Company.
Washington (Pa.) Electric Light and Power Company.
Larimer Light and Power Company, Port Collins, Colo.
.Tanesville (Wis.) Electric Company.
Waynesburg (Pa.) Electric Light and Power Company.
Antigo (Wis.) Electric Light plant.

Key West

(Pla.) Electric Company.
Canadian Electric Light Company. Quebec.
Ashland (Ore.) Electric Light and Power Company.
Big Pork Electric Power and Light Company, Kalispell,
Mont.
Streator (III.) Gas and Light Company.
Cheyenne (Wyo.) Light, Fuel and Power Company.
North Shore Electric Company, Hoqulam, Wash.
Madison (Ind.) Lighting Company.
Lewlstown (Pa.) Electric Light Company.
Dayton (Wash.) Electric Light and Power Company.
Electric Company, Connellsville, Pa.
Citizens' Electric Illuminating Company.
Erie (Pa.) Company.
Consolidated Gas and Electric Company, Batayla, N. Y.
Georgetown (S. C. Electric Company.
Pipestone (Minn.) Light. Heat and Power Company.
Newport (N. II.) Electric Light Company.
Pine Bluir (Ark.) Light and Water Company.
Roanoke (Va.) Railway and Electric Company.
)

used by the different companies and to provide suitThe incorporators are J. B. Foraker.
Jr., George H. Warrington, Dana Stevens and Frank
H. Wilcox. The Mill Creek Valley interurban lines,
those of the Cincinnati Traction Company and of
able terminals.

Mandelbaum syndicate will make use of the
terminals and central station.
difference in the
gauges of the interurban and city lines will necessitate some arrangement for accommodating the interurban cars, but just what is to be done has not been
the

A

settled.

The

of the Western
generally understood
that the Ohio and Indiana electric roads are to be
consolidated.
The preliminary contracts signed at
Cincinnati last week by representatives of the Widner-Elkins and the Mandelbaum-Pomeroy syndicates

Indianapolis

Electrician writes

:

correspondent

"It is

now

are said to be an agreement for community of interests between the syndicates, and the consolidation
only awaits the formal approval of the companies
interested.
Hugh J. McGowan, who is the Indianapolis representative, said that the negotiations during
the week are taken in traction circles to mean that
the syndicates propose to consolidate all their electric
lines in Ohio and Indiana, with division offices at Indianapolis and Cincinnati, the combine including the
street railways of the two cities."
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Electrical Manila.

Bv

R. G. Mavse.

If the city of Manila
future electrical progress

a

is
is

criterion

of

what the

to be in the other

mu-

of the Philippines, the field of elcctricitj'
is going to be largely developed in that part of the
world during the next few years. The writer finds

nicipalities

electrical devices of all descriptions are being
introduced very extensively in the manufacturing
establishments, public buildings, hotels, restaurants,
offices, etc., not only of Manila itself, but in the
surrounding towns, with which electrical connections

that

In order to get some ideas for
readers as to the conditions of electrical
progress in Manila, I secured a few snap-shot photoSranhs, herewith reproduced.
Electrical wiring is being pretty thoroughly intro-

have been effected.
.\nierican

duced in the busy portions of the city, and the telegraph poles of the Spanish are so heavily laden with
wires carrying electrical currents for runnmg mechanical devices or lights that very many of them
;ire almost ready to break down.
I found defective
poles to be one of the drawbacks of the citv's equip-

ment of

electrical

wiring.

These "oles are nearly

too short, and often the lower lines of wires are
caught by high wagonloads. Of course, the Spanish telegraphic line corps never intended the poles
10 do the work now required of them.
One of the first requirements for the improving
all

309

such that the wires can be put over the great walls.
The report is that the engineers are planning eventually to remove the disfiguring walls, which have been
about the city so many years. There is not very

much

actual

underground work

at

present, for

the

reason that the Spanish never put in underground
systems of drainage or the like. But the American
municipal engineers have done some underground
work latelv, and it is likely to be extended.
There has been considerable of a building boom
in the business districts of the city within the last
year, and as a result many new edifices planned
by American architects have gone up or are in progress of erection.
One of the views shows a portion
of Manila's main business street, and a lineman adjusting wires, with native helper.
The buildings are constructed so nearly like American buildings that when one passes through the
newly built portion of this street, viewing the plateglass fronts, with the electric fans, electric signs for
advertising at night and other electric-light and
power devices, he can readily imagine himself in

some American

center.

there has been a great improvement
in electrical things in general in the city of Manila.
There are several first-class establishments in which
I

one

that

find

may purchase

electrical devices, electrical

work-

ing tools and fittings of all sorts. This was not the
case a year or two ago. Then one was lucky if
he could find an assortment of electrical equipments
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Poles and Wires near Water Front.

Cebu, likewise Zamboanga and other growing places,
electric roads.
Your correspondent has been
in all of these places during the last three years.
I found that the roads in these towns are suitable
for electric-railway traffic for miles, extending in
different directions, making connection with surrounding settlements possible. If I had nothing else
lo do, I think that I would invest capital in an electrical supply store for some one of these growing
places.
Manila itself is amply provided with electrical
supply depots, although there is room for
more under the growing conditions; but I am convinced that a supply 'lepot in one of the more
southern ports is required. Borneo and adjacent

want

near the southernmost point of Uncle
Sam's new possessions in the far Pacific are re-

countries

quiring electrical furnishings.

W
Wtm
1

in
K

at

Work

in

li

^

A

Supply'Store.

ELECTRICAL MANILA.
the systems of electrical wiring in the city of
Manila involves the putting in of new poles. American makers of metal poles would find it a good
investment to send their poles to this country. Manila proper is not the only electrically inclined city.

Tloilo,

Zamboanga, Cottobatto, Cebu and

a

number of

-ther leading cities and towns are quite anxious for
':c
introduction of a better system of electrical
wjuipment. Iloilo, for example, has subscribed liberally toward the putting in of an electric plant
to furnish power, lights, etc., for Jaro. Moro and
suburbs. Zamboanga is one of the leading seaport
towns of the southern section of the archipelago
and is developing w-onderfully.
In taking into consideration the wiring of a city

lighting, power and the like, the
engineers have a number of problems that
do not confront the average engineer in the United
States.
Manila is a walled city, and these walls
are wide, deep and often double. There are large
trenches in front of the walls to be crossed by wires.
The little tunnel entrances through the walls are
like

Manila for

electrical

iust wide enough for the passage of one vehicle.
There is not much spare room above or below or
at the sides.
So when it comes to extending wires
through these gates and tunnels, there is always the
problem of getting space. There Is not room enough
to put in lights, and lights have to be at either
opening of the passage or sunk into cavities specially

cut

in

the

walls.

Occasionally

the

conditions

are

repair

X-Ray

Business District.

of

to

a

wire,

the

native

make such a poor job of it
be done over again. The helpers are first-class at going up a tree to fix wires in trees, and will sit on a
limb indefinitely, making a repair. However, if the
electrical companies cannot get skuled labor, they
must use the natives. The fact that experienced linemen are scarce makes wages high, and we hear of pay
ranging from $75 to $125 gold a month for the
American workmen, while the native lineman gets
But the latter is worth no more, and the Amer$20.
ican is worth all he gets here, for he makes his
knowledge extend over a large field of operations.

IbJ E^ JlE

Linemen

pole

one of them up
wnll probably
that the thing has to

If the boss has to send

post holes.

Poles and Wires in Malate, a Suburb.

a

Jj^l^PHJ

was

in Jolo and interviewed representatives of
Sultan of Sulu, and this individual, who possesses the means to carry into effect any undertaking
money can put through, desires that his domains
he outfitted electrically. That is, he wants an electric
railway, an electric power plant for operating sugar
mills and hemp works, electric lighting for the toylike little city of Jolo, which is within walls and is
swept out every morning by a gang of natives, like
a child's doll village.
A few of the diamonds and
pearls of this sultan would alone pay for the putting
in of a plant of moderate size for purposes of lighting Jolo.
A few words concerning cable and general telegraph wiring in the business sections may be of
interest.
There is little system in the wiring of Manila; it is simply a jumble.
But what can you expect, when most of the work has to be done by
natives because of lack of skilled electrical workers.
Experienced linemen are rare. I met with several
gangs of linemen, consisting usually of about eight
brown-suited natives, with one head native to interpret and hold the .gang in hand and one American
From the beginnin.g to the
to oversee the work.
finishing of the work the American is obliged to
watch, instruct and curse the natives. Some of the
natives are excellent workmen, will climb a pole
and do a good piece of work. Hut the majority are
a shiftless lot, who can do nothing more than dig
I

the

custom-house duties and general lercentage of breakage, you will wonder how the things can be offered

At least,
down with an

cheap.

this

was my experience

after

engineer in his office
and figured the thing out in black and white.
Another feature of the Manila electrical trade
which struck me this time was the improvement in
the amplitude and variety of the goods carried. It
used to be that you had to take what the dealer had
or do without.
Now you can have a selection of
two or three makes of the same article, and a
selection from among varied patterns.
There are
full cases of practically all parts of electrical everyday devices in stock, and users are not obliged to
wait two or three months for some simple part to
be .shipped from America.
I am convinced that there is a brilliant future for
electrical business in these islands, not only in the
electric-lighting, power and kindred lines, but for
I

sat

electric

Personal-injury Claims.

:

of any kind. Furthermore, there has been a readjusting of values. One used to pay most exorbitant prices
for anything electrical, but now
prices are as reasonable as can be expected under
the circumstances. If you step into one of the
electrical furnishing shops or stores of the city, you
will find that prices are seemingly high.
But this
is because you are comparing prices with values in
.fKraerica.
If you calculate on costs of transporting
devices here from America, and add the costs of the

so

in

In a paper on "The Adjustment of Damage
Claims," presented at the recent convention of the
.\merican Street Railway Association in Detroit, and
written by Mason B. Starring of the Chicago City
"Science
Railway Company, this paragraph occurs
has come mightily to the aid of the adjuster in
throwing the tell-tale searchlight of the X-ray machine upon the human anatomy. This marvelous
discovery is effecting great and good results in all
personal-injury departments of those corporations
which have had the good fortune to come in contact
with, and secure the service of, an expert in its
Many are the cases of fraud and imposition
use.
which it has exposed, and a great many (how many
I never have gone into the details to carefully ascertain) of the claims that bones have been broken or
fractured in steam or street-railway accidents have
thereby been shown to be mere frauds, and that
no fracture or fractures existed. Previous to the
invention of the X-ray instrument it was much more
difficult for the adjuster to ascertain the truth in
reerard to this point.
A limb placed in a plaster cast
is thereby put beyond the close insnection of a physician, and it is manifestlv imnossible to compel the
removal of the cast for the direct inspection of the
wound this afforded an easy and successful mask
for deceit.
Now, however, the X-ray reveals, almost at a glance, the real condition of the hidden
bone.
Could an instrument be invented which would
as indisputably and as accurately determine the extent of injuries to nerves and muscles as this machine does to bones, the task of adjusting personal
iniuries would be greatly lightened and the uncertaintv which prevents an alwavs accurate decision
would be very largely removed."

street-railway

electrical

service

as

well.

Iloilo

and

;

The Tarentum and New Kensington (Pa.) Street
Railway Company has been granted a franchise by
New Kensington council. The new electric street

the

railway will be built at once.
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Canada seems
an unexpected manner.
A Cliicago company manufacturing arc lamps was
the lowest bidder on a prospective contract in Toronto last week, but its tender was rejected, apparently for no other reason than because it was that
It is declared that Toronto
of an American concern.
and other Canadian cities have announced their intention to refuse all tenders from the United States
in future until this country reduces its tariff and

Anti-American
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the

introduction

power tends

machinery

of

to prevent or retard

the progress of the concentration of industry in fac-

The

tories.

industries investigated

were watchmak-

Inter'J'ate

workman and

the

allows the use of cheaper grades

women, children, old men,
Without doubt, the motor increases the production of the lathe or loom and increases the net
income from each machine, but, even with the aid
of labor, such as that of

etc.

that there

little

is

probability of the domestic work-

shop ever superseding the factory. In the United
States the factory system is developed to its highest
point of efficiency, and research of the character of
this report seems to be just a trifle archaic to the
up-to-date economist.

Nevertheless, where cheap and
waterpower is available, with the constantly
extending area of practicable electrical transmission,
it is diflficult to set the bounds of the utilization of
the power, and the small consumer may assume an

importance that

is

now

not

anticipated.

Since the days of Jonah, fish stories, even when
proceeding from the mouths of the righteous, have
been received with a certain polite incredulity.
Therefore, even the most zealous advocate of electric lighting will

pause for a moment's reflection before accepting unreservedly the startling claims made
for a certain electric fishing boat which is said to be
the most interesting craft in the harbor of Norfolk,

According to the tale, the novelty will be the
catching of fish by electricity. The boat, which is
provided with two i6-horsepower "electric engines"
Va.

two

for driving her

has a third engine

propellers,

generation of the electric current which "illuminates
the boat at night from top to bottom, and from stem

the principal reason assigned

cated as they once were.

is

the lack of interest

Conditions in the silk-weaving trade in and near

Lyons are somewhat different. An electric company
offers power to domestic weavers for 75 francs
($14.48)

drives a

dynamo

for the

and is used in her 2.000-candIepower searchand four submarine lights." It is by the submarine lights, on booms extending from each side
to stern,

light

of the boat as she lies at anchor
night,

in

the river at

When

that fish are to be attracted.

the in-

have come in large numbers, as they
are expected to do if they be true fish, "immense
nets that have been lowered below the surface of
the water are raised and the fish caught are thrown
into skiffs stationed on either side of the boat."
It
all seems beautifully simple, but it appears that the
promoters of the scheme have lost sight of the fact
that since the great multiplication of submarine caquisitive fish

bles

fish

of

kinds are not nearly so unsophisti-

all

We

shall be surprised if

the finny denizens of the deep

on the part of the workmen themselves.

in these progressive
days do more than give a contemptuous flirt of fin
and tail as they turn away in disdain from the pro-

saic electric lights of the

Norfolk fishing boat.

a year for each loom, the service not to

exceed 250 hours a month. Added hours may be
arranged for on the basis of a pro rata payment. As
the hand looms could not be altered to meet the
requirements of the new motive force, new equipment throughout was found necessary, and to meet

In

this

unexampled interurban-railway

of

era

building the subject of signaling and train dispatching on the electric lines accjuires a constantly in-

creasing importance.
urally

Electric-railway

men

are nat-

concerned to secure that system which shall

expense a benevolent society loaned money withBy this means this society has assisted

insure the safest operation of their cars or trains.

out interest.

Considerable attention has been paid to the subject,

300 looms for silk weaving in addition
The reto 200 looms for other kinds of weaving.
sults of this innovation are more regular employment

but much, very much, remains to be done. Perhaps
the most systematic study of electric-railway signal-

this

in installing

and an increase
to

is

in the earnings of the

weaver.

But

objected that the use of the electric power tends

make

the domestic weaver a competitor

factory in the cheaper staple goods

of the

rather than

to

increase his efficiency as a producer of those grades
of silk which

require special

artistic

and technical

skill.

At

St.

Etienne,

owing

to the irregular

demand

for

any great
and the ribbon-weaving industry is practically
controlled by the domestic producers. The ribbon
hand loom is of such construction that it can be
altered for the use of mechanical motive power at
The power is secured from a stock
slight expense.
company, which supplies electricity to the town and
makes a special effort to furnish power in the form
needed by the domestic weaver operating two or
three looms. The minimum charge for each loom is
7.50 francs ($1.45) a month; if the, motor is rented
from the company a rental of one franc (ig.3 cents)
ribbon, the factory has not developed to

a

month is charged.
Of the three domestic

industries under discussion,

mand

for

the

product

is

So long

constantly

as the de-

changing,

re-

and sizes for each season,
and especially so long as the demand in general
quiring different shapes

1

|

of the electric motor, the Belgian investigators think

and ribbon weaving in St. Etienne, France.
In the Swiss watchmaking industry the factory,
under the stimulus of American competition, has
steadily enlarged its field and correspondingly lessened the opportunities of the domestic worker. In
the hope of bettering the lot of the latter, he has
been offered electric power, generated from waterfalls, at favorable rates.
But, according to a recent
bulletin of the United States Department of Labor,
which reviews the Belgian report, in spite of
all
efforts,
the small motor has not found an
The
extensive use among the domestic workers.
expense of installation and of changing tools is usually too heavy for the limited means of this class
of producers.
Many of them have but little use
for power in the manufacture of their specialties, but

introducing the electric motor.

Hotel. Chicago, December cjth. ituh and nth.
M-ister mechanics of street-railway companies (meeting for
prgaaizaijoo), Cleveland, 0., January 12, 1903,

The employment

of the electric motor reduces the physical strain on

made in Massachusetts, where an inand active State Railroad Commission is
making constant inquiry into the cause and prevention of collisions on electric and steam roads.
A
gentleman from that state G. W. Palmer, Jr., of
Taunton read a short paper on "Signals for Urban
and Interurban Railways" before the recent streeting has been

telligent

—

—

railway convention. The paper was suggestive in
nature and should have elicited an instructive discussion; but the subject did not seem to possess interest to the delegates,

and the discussion was

brief,

being principally confined to the remarks of one
gentleman. Before any widespread and radical improvement can be made the problem must be attacked in a

more

indicated

that

association

at

earnest and systematic

by

the

Detroit,

indifferent

manner than

attitude

of

the

The steam-railroad compa-

have passed through a long and trying expeand are still learning. They can

nies

rience in this line

give valuable hints to the electric railroads, but in

many

respects the electric companies

their

own

of

must work out
owing to differing conditions
Merely from the financial point of

salvation,

operation.

321, 322

Auditorium

probable that the domestic

is

it

control the industry.

will

of six horsepower which

the ribbon industry offers the largest possibility of

DATES AHEAD.
Independent Telephone Asarciation,

weaver

ing in Switzerland, silk weaving in Lyons, France,

extent,

319, 320

Personal

electric

so greatly,

varies

1902

i,

reliable

resentment.

of

fit

Ghent and Armand Julin, division cheif of the Belgian Labor Bureau, who were appointed by the
Belgian minister of industry and labor as a committee to make an investigation into the economic
effects of the introduction of the electric motor on
domestic or cottage industries. In the report an effort has been made, first, to present the economic
results of the introduction of the electric motor, and

it

Park,
317

sociation.)

Among

The

an unenlightened and narrow one, and we
cannot believe that it is due to anything more than
is

316

Company

Illustrated

Steamboat Connection with Interurban Road
317
By E. H. McHot-water Heating from a Central Station.
With
discussion.
(Ohio
Electric
Knight.
Light As-

How

looks,

this side of the lakes, like

cutting off one's nose to spite one's face.
tion

moved by

Page.

Pumping

A New Automatic

This

anti-Canadian labor laws.

its

from a point of view on

tries

Three-pliase

agitation in

tariff

to be bearing fruit in rather

second, to discover whether, in the domestic indus-

*

application.

November

view, one bad collision

may

use up

all

the available

For
suits.
no other, the electric roads should
give prompt attention and thorough study to this
most important subject.
assets of a road in settlement of

that reason,

if

for

damage

'

November
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Parisian

Interview with Marconi.

his recent return to

Service by Space Telegraphy.

Italy Will-

iam Marconi was interviewed by the London Daily
Chronicle and made some interesting statements.
He said; "My stay in Italy, though short, has been
extremely pleasant, and rendered more so by the
courtesy of the kinp with whom I have spent several
days. I have also pleasant recollections of the kindness extended to me by the Italian heads of departments, especially the minister of posts and telegraphs
and the Italian minister of marine, who journeyed
with me to Turin and Spezzia to discuss certain
questions connected with the working of wireless
telegraphy in Italy. My system is largely in operation in that country, where I have a contract whicli
includes installations on ships of war. Moreover,
the Italian government is considering the establishment of Marconi wireless-telegraph stations to connect Italy with both South and North America.
The existing stations in Italy are for communicating
with ships onlv."

Asked as to the difficulty of using his wireless
system over w^ide land spaces which include mountainous districts, Mr. Marconi replied: "If land
constituted a serious obstruction, we should have
experienced a difSculty in communicating between
England and Spezzia, but, as a matter of fact, there
has been no difficulty. Personally I have never held
the view that large land spaces offered a serious obI
stacle if suitable means were taken to overcome it.
know a contrary view is very widely entertained, but I
have never shared it. This is shown by the results
of communication between Spezzia and England, and
Gibraltar and England, over the Alps and Pyrenees.
The correctness of my conclusions have been amply
demonstrated."

To

the question, "What do you suppose the future
"It
has in store for you ?" Mr. Marconi replied
have made
is difficult to speak of the future.
enormous progress during the last year or two, and,
realizing that, one is hopeful of similar progress
in the time immediately before us."

Some account

"Have you experienced failure owing to adverse
climatic or atmospheris conditions?" was then asked.
"Well," replied Sir. Marconi, "all along the Mediterranean Sea thunderstorms are of frequent occurrence.
have sent messages in fair weather and
in foul, and never on a single occasion has one failed
to come through satisfactorily in consequence of
atmospheric aisturbance. The king of Italy, I may
mention, was strongly impressed with the absolute
reliability of our system, and he is giving me every
support."
Questioned as to the international aspect of the
subject and the forthcoming convention of the various countries interested in wireless telegraphy, Mr.
Marconi observed
"To my mind the promoters of
the international convention have not a sufficiently
accurate knowledge of the subject with which they
propose to deal to put forward any propositions of
value.
To be candid, I regard the proposed convention as neither more nor less than another attack
by Germany upon British industry. It is probably
thought in Germany that as matters stand wireless
telegraphy is at present too much in favor of England.
The general interests of navigation are not so much
considered there as the local interests of Germany.
The British and Italian navies have adopted my
system, and there is none other in use in the mercantile marine of the world."
"You consider that the Germans have first appropriated your invention and now wish to assert
their right to use it and make a profit out of it?"
"That is 50. I do not wish to place myself in
antagonism to Germany or any other country. I
wish to serve all alike, but as to Germany the facts
Professor Slaby came to England and
are these;
was introduced to me by the British Postoffice authorities.
He came at the instance of the German
government to study my system of wireless telegraphy.
He received every facility from me to do
this.
He went back to Germany. He lectured there,
declaring that he himself had attempted experiments
in wireless telegraphy which had proved unsuccessful.
He had seen what Marconi was doing, which represented a real invention, and he admitted that whatever he did in the future would be due to Marconi,
his master.
He adopted the essential features of my
system vertical wire for transmitting and receiving,
These are the main features of his
for instance.
system. He introduced some other variations which
I
consider detrimental indeed, experiment proves
them to be so. He has established a so-called sys-

We

of the novel projects of the Societe

Telegraphes Sans Fil of France has already
appeared in this journal. Further details are now
gii-en by the Paris correspondent of the Western
des

Electrician

:

This company proposes to carry out two different
schemes. The first is to establish at Paris a system
of wireless telegraphy between a main central station and branch staions, the latter to supply sub-

The

scribers throughout the city.

have

stations will

high masts erected on the roofs sufficiently high to
avoid obstructions. In this way it is proposed to
transmit to the subscribers the news of the day,
especially that of the most pressing interest, such as
quotations, foreign
sessions of Parliament, stock
news, races, etc. The company has already established a central station at its headquarters. Place de
la Madeleine, and a second station near the Bourse,
and the writer had occasion to observe the transmission of the messages between the two stations,
which was carried out without difficulty. A third
station has also been located in one of the leading
newspaper offices. This is the beginning of a system which will no doubt be greatly extended in the
near future. The project is headed by Victor Popp,
a leading engineer and fottnder of various enterprises, such as the Popp compressed-air system of
Paris

also a

;

large central electrical station which

The apparatus

to be used is
by Prof Branly,
and contains several improvements, one of which,
the use of an oxydized metal coherer, has been lately

feeds part of the

that

city.

which has been

lately designed

of three rods mounted so as
to rest upon a metal plate, and its operation is very
described.

It consists

successful.

:

We

311

not only

to

establish

the
prepar-

Paris system, within a short time, but is now
ing to erect three aerial telegraphy posts on the
French coast, one at the Cape de la Heve, near
Havre, another at Courseulles, on the north coast,

and a third

on the channel. It is
intended to communicate between these posts and
also with ships.
Later on the system is to be extended all along the coast of France, also on the
north coast of Africa from Algiers to Tunis, so as
to connect the whole coast and signal to ships at 80
miles distance.
Such a system has naturally a great
importance from a military point of view. The
w^ar vessels, some of which now have apparatus on
board, will be constantly in communication with the
whole of the coast and with Paris.
at Barfleur Point,

:

—

—

own

by which he has telegraphed onetwentieth of the distance I have covered. The German manufacturers who have no inventor's royalties
to pay are prepared to sell their inferior apparatus
It is the desire of
for a small manufacturing profit.
the German emperor, I presume, to support them in
this undertaking, and this it is which has inspired
the demand for the convention. I think that a convention might at the proper time be a good thing,
but the time is not ripe for international consideration.
It is better to let fair competition work out
its natural results.
You cannot well yoke my system
The atto aq inferior and unsuccessful imitation.
tempt is to place inferior imitations on terms of
equality with the original system,"

tem of

his

Public and the Corporations.

Generally speaking, the public maintains a double
standard of morals one for dealings with corporations, another for transactions with individuals.
The
man who holds himself bound to govern his relations
with a corporation by the same rule of morals and
ethics which regulates his relation with the natural

—

instead of the artificial citizen, is fast becoming as
extinct as the dodo.
Almost the universal attitude
is that a corporation is not entitled to receive that
application

strict

common

of the

law of good morals and

shown to individuals acting in private capacities. Put into common parlance,
the public code in dealing with a corporation seems
to be that "A man is entitled to all he can get out
of a corporation." Mason B. Starring on "The Adjustment of Damage Claims" a paper nresented to
the American Street Railway Association.
honesty which

is

—

—

Space Telegraphy Congress
to

at Berlin.

now

asserted that the international congress
consider space telegraphy called by Germany

It is

will

be

March

held
next.

iri

Berlin

toward the

The purpose

latter

part

of the convention

is

of
the

discussion of the relations between the space-telegraph stations of different nations. America, Austria, England, France and Italy responded to the
initiative of Germany in a most friendly spirit, and
a majority of these states have intimated to the Berlin government that they will accept an invitation
to such a conference on condition that the programme is fixed beforehand and sent with the invitation. It is not yet quite certain whether it will be
possible to draw up a programme before the end of
February next.

Successful tests were made recently between the
at Annapolis, Md., and the auxcruiser Prairie with the Slaby-Arco system
of space telegraphy. The Prairie was 70 miles down
the Potomac River. The Slaby-Arco system is said
to have given satisfaction as far as the experiments
have gone. Tests will be continued until the extreme limits of the system are determined.

Naval Academy

iliary

New Power Canal

at Sault Ste. Marie.

A

covering two days, Friday and Satweek, was held to mark the fruition
of the great power project at Sault Ste. Marie, Michcelebration

urday of

last

igan and Ontario. The fete was the occasion of the
formal opening of the new power canal, the waters
of which will operate the mammoth electric power
plant of the Consolidated Lake Superior Company.
On Friday, October 24th, the school children of the
city paid the first tribute to the promoters of this
great undertaking by marching in a body from the
High School to the plant of the company, where a
banquet was tendered them. One estimate places the
number in line-of-march at 3,000. In the evening
of the same day the company gave the citizens and
their visiting friends a reception and ball. The formal opening of the new canal occurred on the morning of Saturday, October 2Sth, and at noon Miss
Helen Clergue, sister of Francis H. Clergue, organizer and general manager of the company, turned
a jeweled switch that, for the first time, set the
wheels of one of the world's greatest power plants
in motion.
The first current generated was used to
run one of the company's new electric street cars.
civic and military parade marched through the
streets during the morning in which, it is said, over
10,000 men took part.
In the afternoon an industrial parade was given which showed the different
products of the Clergue institutions in the various
stages of manufacture, from raw material to finished
product.
At night the festivities were ended by a
banquet given by the company. At this banquet, Mr.

A

Clergue said that the new canal was only the beginning of the development of the "Soo." Speaking of
waterpowcr development in general, he said
"The
fall of water between Hamilton and Quebec is equal
;

a year, and I nredict that
not a ton of coal will be used in Canada
between Hamilton and Quebec for manufacturing
purposes. In the state of Michigan not a ton of coal
will be used for manufacturing purposes.
Waterto 10,000,000 tons of coal

The company expects

The

Formal Opening of

in 10 years

power

will have taken its place."
the possibilities of the "Soo" Mr. Clergue said
"There is no limit to he prospects of the 'Soo.' In
five years you will see here steel plants beyond your

Of

dreams, flour mills to feed the nation, shipyards to
build and vessels to carry the products of all these
industries to the markets of the world."

Electrical

Development

in Southeastern
Pennsylvania.

—

York, Pa., October 23. The organization of sevcompanies of large capitalization for the locating of power plants on the Susquehanna River at
points between Havre de Grace, Md., and Wrightsville, York County, and on Muddy Creek, a stream
of swift current emptying into the Susquehanna
eral

River, has led to
of the companies.

much

conjecture as to the objects

Promoters of some of these companies gave it
out from time to time that the object of constructing the plants was to furnish electrical power for
establishments that would be attracted to locate in
the territory affected. Through statements made
by persons in a position to obtain an inside knowledge, the chief purposes of the prospective plants
have just been made public here. These are the
building of a well-equipped electric railway trom
Wrightsville, Pa., to Havre de Grace about 70 miles
apart for passengers, mail and freight traffic; the
equipment of the ancient Susquehanna and lidewater Canal for the running of freight boats by
trolley and the equipment of the Maryland and
Pennsylvania Railroad for the operating of trains
by trolley from York to Delta, Pa., a distance of
about 50 miles, and the subsequent converting of
the same road from Delta to Baltimore 45 miles
farther into an electric line.
large corps of
surveyors has been at work along the towpath of
the ancient canal for several months.
The power-plant companies have already set men
to work to put their plans in execution, and surveys
are being made for the building of several dams
across the lower Susquehanna River.
The company having the navigation of the canal
for its project has had in its employment for some
time mechanical and electrical experts who are perfecting plans which, it is said, will solve the problem
of propelling canalboats by means of the trolley system.
The Maryland and Pennsylvania Railroad Company was chartered in 1856. Since the York Traction Company has established a contiguous trolley
line from York to Red Lion (in York County, Pa.)
with a view of extending it finally to Delta, the
steam road has experienced a falling off in its patronage, and for some time the company, which includes a number of shrewd Baltimore capitalists and
bankers, has had under consideration the substitution of electricity for steam.
Attorney H. C. Niles,
counsel for the Maryland and Pennsylvania Railroad, states that there is nothing in the company's
charter to prevent it from using electricity as a
propelling force,
W.

—

—

—
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Distributed Lighting."
By Douglass Burnett.

The author has devised an instrument arranged

I wish to direct thoiiglit to the necessity of determining—not the conditions existing at the prime

source of light, but those existing at the illuminated
surfaces with which we are constantly concerned in
daily

life.

No light may ever be used until it impmges upon
something, for. unless interrupted, light will continue
along a straiglit line indefinitely. Distributed sources
of light and diffusing surfaces are always present in
The percentage of time \yhich one
actual lighting.
spends and of work which one does in direct sunvery small artificial lights should
life
is
light in city
be and are usually so screened or arranged as to
take advantage of the diffusion and minimize the
These results are seglare in one way or another.
cured by applying more or less ornamental shades
lamps or
incandescent
frosting
to naked flames, by
surrounding them with diffusing screens and directing shades and by encloseing arc lamps and gas
lamps of high intensity in translucent globes.
These processes are carried to an extreme in cases
of "concealed lighting," where all the lamps are hidden from view behind solid cornices or translucent
In New York city there are several exmaterials.
cellent instances of halls or rooms lighted entirely
in this manner, using incandescent lamps.
The indications are that such methods may be
applied to a greater extent than heretofore in the
event of developments in vacuum-tube or gas-tube
lighting.
This type of lamp should lend itself par;

ticularly to diffused-lighting effects, owing to the
greater area of the source of light and its correspondingly decreased intrinsic brilliancy; the result would
be a decrease in the spotting effect, which has been
difficult to eliminate with incandescent lamps, owing
10 the brightness of the wall surface in the immediate
neighborhood of the lamps. The optical efficiency is
also high, being as much as 32 per cent, for Geissler
tubes, compared with five per cent, to 10 per cent,
for incandescent, and 15 to 25 per cent, for arc lamps.
It would be interesting to compare the intrinsic
brilliancy of the light of such tubes with that of other
lights
the figures are for an arc crater 6,400
c.Tndlepower per square centimeter, for a Nernst
glower about 100, for an incandescent filament about
40, and for an Argand gas flame 0.3 candlepower per
square centimeter. In connection with these figures
it may be said that the arc lamp is much too dazzling
for exposed use ordinarily, and even with the incandescent lamp the after-image is quite prominent.
It is seen that the development of lights of high intrinsic brilliancy renders increasingly important the
study of the distribution and diffusion of their light.
An error, which I think has always been made, is
in connection with the plotting of the space intensity curves of incandescent, arc, Nernst and other
lamps. The impression they convey would much
more nearly accord with what actually occurs if
the curves showed not the intensity of li.ght in the
various directions, but the lines along which the
lighting is equal at any point.
Such curves may be
called "isophotals," and while they are of the same
general shape as intensity curves, their dimensions
are as the square root of the radii.
theoretical set of such curves has been pub:

—

A

lished

November

by Weber.

so as to expose a standard white surface to the ordinary lighti'ng of a room, the amount of v<hich ii
not varied. The position of a small incandescent
lamp in reference to a similar and adjoining surface
is, however, adjusted in order to secure within commercial limits an equal illumination, the position of
this standard lamp being indicated on a graduated
scale in terms not of distance but directly in terms
of the number of luxes.
Other observers have stated
that the use of small incandescent lamps is quite
permissible for such purposes for several hundred
consecutive observations. The only precaution recessary in the use of such an instrument would be
to shield the eyes from light other than thai, reflected from the two standard surfaces, and to shield
each respectively from the other source of light.
It may be of interest at some future date to olot
the space-candlepower curves from a standard open
arc without enclosing globe, the space-candlepov/er
curves of an enclosed lamp of the same watt "consumption with the diffusing globes used in practice,
the isonhotals from the latter lamp, the theoretical
illumination from the open arc along a horizontal
surface without diffusion, and the actual illumination
curves from the lamp with the enclosing and diffusing globes in a room under normal operating conditions.

In addition to the case cited, there have been but
few instances where the amount of illumination on
a surface has been measured or calculated, notable
among which may be mentioned a test of the lighting
of the streets

of Paris.

Our methods

of expressing illumination have been
terms of the numliier of standard lamps, such as
those of i6 candlepower, 50 watts per hundred or
thousand square feet of surface. Bell has expressed
an opinion that five candlepower per square inch is
a maximum for interior lighting.
Cohn has given
10 meter-candles as the hygienic minimum and 50
meter-candles as the value of daylight: and Wybauw has given 15 to 25 meter-candles as necessary
to fluent reading, or one meter-candle for street
lighting.
Possibly practical requirements may hereafter be more clearly specified by the assistance of
some such instrument as has been suggested in this
in

paper.

Electric Elevators.'

By Charles

R. Pratt.

In the early days of elevators the safety of hanging a car on ropes was questioned, and cars were
made to climb up the hoistway on racks or screws.
The plunger elevator men of to-day make some people believe that a car is only safe on the end of a
long pipe. But nearly half a century has proved
that accidents caused by the breaking of ropes on
passenger cars are almost unheard of.
In the drum elevator the ropes, as you well know,
lead from the car to the drum, and are anchored
to its helical grooves.
A similar set of ropes lead
to a counterweight, which usually weighs as much
as the car and its average load, and so has no
gravity work to do at average load, working against
gravity when going up with full load, and coming
down with no load, and being driven by gravity when
going up with no load and coming down with full
load.

The tendency of enclosing an arc, for instance,
either in the interior gas globe or more particularly
in the outer diffusing globe, is to make such an
isophotal curve approach more nearly a circle, which
effect is further enhanced by the diffusion from a
neighboring ceiling, thus tending toward the desired
result of a flat curve, indicating uniform illumination.
Arc lamns for the lighting of country roads should
be such as throw their lighting downward whereas
in the lighting of city streets, lined with buildings,
such lamps should be used as will throw an amount
of light on the walls for diffusion purposes as will
;

not be objectionable to the occupants.
number of photometers for determining the intensity of sources of light have been devised, while
few instruments, notably those of Weber and of
Houston and Kennelly, for the measurement of iland
lumination on a surface have been described
in each of these the lighting was not measured directlv but was adjusted by means of screens or by
means of the weakening of visual power, and then
compared with a standard amount of illumination.
The nearest approach to attempt such a measurement has been made, I believe, by Hutchinson, in
connection with the lighting of the Congressional
Library at Washington, but in this case a simple
photometer with a Bunsen grease-spot disk was
used, one side being exposed to the illumination of
the room, the other to an adjustable standard of
light
in this case a i6-candlepower lamp, but in
that case the candlepower was measured and the
illumination estimated
from the known distance
of the groups of lights, no allowance being made for
diffusion; and all measurements were made in a
single position.
The Bunsen, the Lummer-Brodhum, and other

A

;

—

standard photometers operate with varying and indeterminate amounts of lighting on the surfaces to
and any one of them is in essen-e
be compared
a luminometer rather than a photometer, since the
candlepower is deduced by the application of the
mathematical formula instead of measured or com
pared directly.
;

Abstract of a paper prcseoted at the meetine of the AmeriI.
cao Institute of Electrical Engineers, New York, October 24, 1902.

Herein lies the difficulty of perfect control. Plain
shunt winding keeps the speed within 10 per cent,
variation going with or against gravity and gives
perfectly safe operation with a practical speed variation of 50 per cent, by field regulation.
Compound
winding saves the heavy starting currents of shuntwound motors, but it is necessary to provide means
on the controller for preventing the series field
windings of the motor opposing the shunt windings
when the motor is being driven as a generator.
The operation of the various devices used in
the Jones automatic system of electric-elevator conOn pressing any selected button
trol is as follows
in the car, or the button at any landing, and provided that all landing doors are closed and that the
car is not in use by another, a circuit is established
through the "floor relay" coil, corresponding to the
selected button. The "floor-relay" magnet is energized, lifts its plunger (core) and establishes a circuit by means of suitable contacts, and through
the "floor-limit switch" connected to these contacts,
and through the "up" or "down" reversing switch,
depending on which "floor-limit switches" are closed.
The car then starts for the selected landing. Included in this same circuit is the coil of the "locking
magnet," the plunger of which is mechanically connected to the locking bar, which bar is just under
the floor-relay magnets. This locking bar operates
to hold the floor relay first energized in the "running"
position, and all others in the inoperative position,
until the car reaches the selected landing and the
:

entrance door has been opened. You will understand that the car cannot be moved from a landing
while a person is in the act of getting in or out
of the elevator. The opening of the entrance door
automatically unlocks all "floor relays" and the controller is again in normal starting condition, after
(he door has been closed.
The important mechanical features of a drum
electric elevator are a solid bed, reliable driving
mechanism, a reliable brake, and a reliable limit.
Through error in the specification, or the desire
of the elevator builder to cut his price by using too
I.

'

from a lecture given before the
October 22, igo2.
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trical Society,
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a motor, 2S-horsepower motors are sold to
do average work of 10 horsepower, and vice versa,
and the elevator condemned for its inefficiency. This
is
an injustice to the machine as well as to the
motor, because 10 horsepower cannot be transmitted
efficiently through a 25-horsepower machine, nor can
25 horsepower be transmitted through a lo-horsepower worm gear without undue heating and con-

small

sequent loss of efficiency. As there is certainly not
five per cent, difference in the efficiency of the various makes of motors used on these elevators, the
question of difference in efficiency between different

makes of worm-gear electric elevators is not worth
the trouble that is generally made over it.
The electric elevator as a system, for any kind
of service whatever, needs no defense to-day; it is
logically and pre-eminently the best.
But the demand for safety and reliability in high-speed officebuilding service will never let it replace the hydraulic
until its
safety and reliability
for that
service
have been proved beyond all question. It will be
a long, hard struggle to accomplish this, as I well
know from personal experience. But early prejudice has been overcome, and any attempt to build
a high-speed electric elevator for office-building service will receive more encouragement than opposition,
and no difliculty will be met with in finding a
building to install it.
This confidence and encouragement should not be abused by risky experiments
let safety and reliability be preserved in every
step
of our progress toward this end.
:

The Advance

in

Applied Electricity.

The

contractor for the building of the New York
rapid-transit subway recently made the somewhat
startling statement that, owing to the great
developments of the electrical art now going on. a generation of electricity was not now over three years,
whereas when he had originally figured on the work
it was
considered to be at least seven years. The
great advance in the design and construction of an
electrical equipment for the production and
utilization of electric power for tractive purposes
has enhanced the cost of equipment to such an extent that,
although the contractor in question had engaged the
best electrical engineering talent in the preparation
of
his original estimates, he now finds that the
actual
cost for the equipment will exceed the estimate
by many millions of dollars. This experience,
however, is not altogether peculiar to electrictraction
equipments,
for
there
is
probably no
large electric-light or power company in existence,
with operations extending back over 15 or 18 years,
that has not found it essential to change its entire
system two or three times in that period.
The telephone exchanges especially have undergone repeated radical changes in the last 15 years,
so much so that an immense quantity of perfectly
operative apparatus has been thrown into the junkheap to make way for improved and generally more
economical methods of operation. In one case alone,
in the city of New York, telephone apparatus to the
value of $400,000 was for this reason deliberately
dumped into the junk pile. It is also fresh in the
minds of the American investing public how the
traction companies of New York, at enormous expense, changed, in a few years, from horsepower
to the cable system, and then to the underground
electric-traction system.
In addition to the losses which these various
changes in the methods of operation have involved,
enormous expense has also been incurred in the
larger cities by the substitution of the underground
in place of the aerial system of conductors.
This
change in the case of the telephone company operating in New York city entailed a loss equal to threefifths of the entire net earnings of the company
since its organization.
The only electrical industry,
it
may be remarked, that has not suffered in the
past 20 or 25 years from radical changes in the
methods of operation is the telegraph, the losses of
this general nature here having been confined to
the change from aerial to underground wires in
cities.
This fact has given the impression in some
quarters that the telegraph companies are not progressive, and loud demands have been made upon
those companies to adopt some of the many systems
of rapid machine telegraphy whose inventors are
clamoring for recognition, the fact being lost sight
of, or ignored, that the methods now in vogue in
telegraphy are, it may be said, specimens of the
Machine telegraphy from the
survival of the fittest.
earliest days has been tried, and, in numerous reCassier's Magazine.
spects, found wanting.

—

North Jersey Traction Deal.
traction deal mentioned in a
recent issue of the Western Electrician is, accordconsummated. Mr. Frank
practically
ing to report,
Could and the syndicate headed by him are said to
be in control of the various electric-railway systems through a pooling arrangement. The deal was
to have been closed some time ago, but, owing to
the high rates of money in New York, the formal
transfer was not made. Uzal H. McCarter of the
Fidelity Trust Company of Newark, N. J., is said to
he the holding agent of the pool. Fifty-one per cent.
of the stock is reported as being manipulated by the

The North Jersey

syndicate.
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Integrating

Photometer for Glow

Lamps and Sources

of Like

Intensity.'

Bv Charles

P.

Matthews,

In a previous paper I have described an equipment
designed for the photometric study of arc lamps.
The most vaUiable feature of this equipment lies in
its abilitj' to yield a value of the mean spherical

luminous intensity from a single photometer setting.
It is the purpose of this paper to describe an apparatus possessing this same valuable feature, and sevof note, when used for the
eral others worthy
photometry of the incandescent lamp and other
sources of the same order of brightness.
Designed especially for incandescent-lamp measurements, the apparatus has several functions and might
have been styled a "universal glow-lamp photometer."
It is capable of use for all photometric measurements
on the glow lamp that do not lie in the province of
spectro-photometry. To particularize, it may be
used as follows
(i) As a simple photometer for any unidirectional
measurements, such as occur in standardizations, ratings and candlepower distributions.
"(2) As an integrating instrument for the direct
determination of mean horizontal, mean spherical,
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to the sliding rod carrying the rack.
The lamp (S)
to be tested is mounted in the rotator and driven at
a speed of, say, 180 revolutions per minute, and a
standardized incandescent lamp, of intensity Is' is
placed in a suitable holder, at (S')- The rod (R)
may be moved by the hand for a rough adjustment,
and the pinion (P") used only for the final setting.
Since a displacement (d) of the mirror pairs means
a change in the light paths of (2d), the moving rod
is graduated
in divisions one-half the unit (centi-

standardized is mounted at (S'). With all mirrors
screened except the horizontal ones, and with (Mi)
(M-j) attached to the bar, settings are made as usual.
The value of (S') is given by

meters) in which the light paths are conveniently
measured. A reading (R) means .that the distance
from (S') to the screen by ways of the mirrors (Mj)
(Mt) is (R) centimeters. If now the total photometric distance between the sources is 300 centimeters, we have for the intensity (I) of the light

is

under

test.

=

T,

T,'

(6)
(7)

where T, is the value of the expression in brackets
and stands for "tabulated value corresponding to
the reading R." When the apparatus is used with
a standard of always the same intensity, it is a simple
matter to make the instrument direct-reading.
Obviously, the mean intensity in any north or south

amounts.

On

initially the

the

light flux

other

hand,

if

quite

in

Glow Lamp.

—

of

Mean

Spherical

The lamp to be tested
and 'driven at a speed of
about 180 revolutions per minute. Mirrors (Mi)
(M=) are detached from the movable rod and pushed
to the extreme right, in which position they m?.y
Intensity.

mounted

in the rotator

be considered a part of the system of 11 mirror
pairs.
With a standardized lamp at (S'), a setting
is made in the manner already
described. If (R)

we have

the reading,

=

TsI.'

(12)

where T, is a tabulated value corresponding to the
setting (R) and Is' the intensity of the standard
as heretofore.
Thus the operation has all the simplicity of any photometric measurement.
The intensity of the standard used should be approximately that of the lamp to be tested. For example, if a i6-cand]epower lamp is to be tested, a
standard of not less than 16 candlepower is best.
With such a standard, the range of possible measurements depends upon the limit of travel of the mirrors
id-candlepower lamp will serve as
(M.i) (Ml).
a standard for the measurement of mean spherical
intensities ranging from two to about 25 candlepower
when the limit of travel is about one meter. It is
best to substitute a 32-candlepower standard for intensities much greater than 16 candlepower.
(b) Flames. To obtain the mean spherical intensity of a flame or of any source that cannot be
rotated, it is necessary to repeat Operation 4, at
equal angular intervals on the horizontal circle. The
mean of the results may then be taken.
Operation 5. Direct Measurement of the Spherical
Reduction Factor. If the standard (S') and the
opaque screen (O) be removed, it is clear from the
figure that the left side of the photometer screen
will be illumined by the horizontal rays of the lamp
(S). In fact, if (S) be rotated, we will have on
the right side of the photometer screen an illumination proportional to the mean spherical intensity of
(S), and on the left side of the screen an illumination proportional to the mean horizontal intensity
of the same source. Under these conditions the
photometer setting yields the spherical-reduction factor.
In other words, the mean spherical intensity is
measured a.gainst the mean horizontal intensity, as a
standard. The reduction factor is given by

—

—

different

two lamps have

same mean spherical candlepower,

their

determined simply by their power
consumption and sustained candlepower. The vexed
question of what is the most useful light may well
be left to the purchaser, who can select the type of
The quesfilament best adapted to his own needs.
relative value

—

— (a)

(II)

A

:

total

standard is unity.
Operation 4. Measurement
the

I,.s

J

1<

determination of the spherical reduction factor; that
mean horizontal canis.
the ratio mean spherical
dlepower.
recognized
that the only
long
been
The fact has
strictly fair basis for the comparison of incandescent
lamps, is that of the total flux of light emitted, a
quantity proportional to the mean spherical candlepower. It is possible by altering the configuration
of the filament to concentrate luminous flux in particular solid angles at the expense of flux in other
angles.
Hence, two lamps of equal rated candle-

power may yield

T,
if

is

L

mean hemispherical or mean zonular candlepower.
(3) As an integrating instrument for the direct

—

Is'=-

is

—

i

=

T,

(13)

As

the removal of the standard (S') lengthens the
distance from source to screen, it is necessary to
add a constant to the readmg. This is provided for
by a second reading point marked RF. All readings for Operation 5 must be taken at this reference
Fig.

mark.
Operation

Fig. a.

I.

INTEGRATING PHOTOMETER FOR GLOW LAMPS.

What is the
tion is comparable to that which asks
best diet for man?
It would appear that there is need of a photometer
capable of giving the mean spherical candlepower of
an incandescent lamp with the ease and celerity
:

obtainable in the ordinary photometric measurement.

With this need in mind, I have designed and had
constructed the apparatus described.
[The theoretical basis of the design is omitted.]
Fig. I shows in elevation and plan the essential
elements of the apparatus. To the right is seen the
mirror system, each pair of mirrors being capable
of a certain amount of radial movement for purposes of the initial adjustment of the instrument.
(S) is the lamp to be tested, mounted upon a rotator (S') is a standardized glow lamp. The mirrors
(Ml) and (M,), rigidly connected, may be moved
along the bar by means of a rack and pinion, conveniently under control of the observer at the photometer (P). The photometer is fixed, and hence
the operation -of making a setting is more convenient
than that which obtains with the ordinary sliding
form. As the design is based upon the approximate
equation for the mean spherical intensity, and not
upon the integral form, some error arises from this
With 11 pairs of mirrors, the error is neglicause.
gible for all practical purposes.
Fig. 2 shows a photograph of the finished apparatus, with all screens removed, in order that the
This pardetails of construction may be better seen.
ticular instrument is fitted with a Lummer-Brodhun
photometer screen. Each mirror bracket is provided
These pins extend through the frame
with two pins.
By means of this construction
of the ring radially.
each mirror pair may have independent radial adjustment.
will now consider in detail the different operations to which the instrument readily lends itself.
Operation i. Measurement of Mean Horizontal
Candlepower. In this operation the apparatus is
used as a simple photometer. Hence, all mirrors except the four horizontal ones, arc covered by black
The
screens
for the purpose.
suitably provided
right pair of mirrors (Fig. i) is connected at (C)

We

—
—

•

(8)

=

r

—

Abstract of a paper read at the meetiog of the American
iDslitote of Electrical EDgineers. New York. October 24. 1902.
The aathor is professor cf electrical cneineering in Purdue University and is regarded as an authority on photometry.

T„

I,'

(9)

where T= is the tabulated value of the expression in
brackets corresponding to the reading (R).
To obtain the intensity of the source in a direct i'.jn
of S„ to the vertical, the horizontal and 9 mirrors
should both be used. This prevents the limit of the
bar being reached by mirrors (M3) (M<). The intensity is given by

—

I.

—

polar zone may be found by clamping the arm of
the rotator at the proper angle and spinning the
lamp, readings being taken as for the mean horizontal measurement. The mean horizontal candlepower of a flame source must be found by taking
the horizontal distribution step-wise, since it is imEquation (7) is
practicable to rotate such a source.
applicable in such measurements.
Operation 2. Distribution of Candlepower in Vertical
Planes. The distribution of intensity of an
incandescent lamp in any vertical plane is obtained
with the apparatus arranged as described under Operation I.
The arm of the rotator is merely tilted
about a horizontal axis so as to bring any desired
aspect of the lamp toward the photometer screen.
From equation (7) the different intensities are easily
found.
The vertical distribution of candlepower from a
flame source cannot be obtained by tilting the arm
The following method is available
of the support.
Mount the burner vertically at (S).
in such cases:
Disconnect the mirrors (Mi) (Ms) from the movable rod and push them to their place at the extreme right (Fig. i). Now, with a standard of the
same order of brightness as the source to be tested,
make a setting. The horizontal intensity is given by

_T,

I.'—
sin e

where

lo

is

the intensity found in the horizontal meas-

urement.
Operation 3. Standardization of Glow Lamps.
For this operation the lamp (S) is removed and a

—

—

circular plate mounted in place of the
plate is ruled with concentric circles
lamp.
which facilitate the centering on the amyl-acetalc
lamp or other primary standard. The lamp to be

horizontal

This

—

—

.

=

=

R„

T„

(ro)

—

6.
To Check the Horizontal Mirror
Constants.
As before stated, it is essential that the
mirrors
attached
four
to the movable bar should
have the same constant. To ascertain if this condition exists, remove the opaque screen and the lamp
Connect the horizontal mir(S'), as in Operation 5.
rors to the moving rod and, screening all other mirrors, take reversed -photometer readings on a rotating
lamp (S). If the mirror coefiicients are equal, the
mean reading will be 150. indicating equal light
paths on each side of the photometer screen. Here
again the RF reading mark must be used.
Operation 7. To Check the Adjustment of the
Circular-mirror System. In case of any doubt as to
the accuracy of the initial adjustment of the photometer, or, in case of the substitution of a new
screen, it may be necessary to readjust the mirrors
of the half ring. This operation is best performed
Mount at (S) a 32 nominal candleas follows:
power lamp, and at (S') an eight-candlepower lamp,
the latter being in circuit with a rheostat caoable
With mirrors (Mi) and
of continuous variation.
(M=) free from the moving rod, and with all other
mirrors on the half-ring screened set (R) equal to
100 centimeters. Now, while maintaining the 32candlepower lamp at constant voltage, vary the voltage impressed on the eight-candlepower lamp until
Note voltthe photometer shows equal illumination.
age on eight-candlepower lamp. Repeat measureshould
The
lamp
photometer.
ments with reversed
finally 'be maintained at the mean voltage so found.
Under these conditions the two lamps have a candlepower ratio of 4:1. Next tilt the lamp holder to an
angle of 15'. Uncover the corresponding iriirrors
S
[d
75° or
I0S°) and cover the horizontal
ones.
Under these conditions we have the same aspect of the lamp toward the photometer, but with the
Set the bar at
light incident at 15°.

-

^^»

• cos

15°

Adjust the 15° mirrors radially

(14)

an equality
secure them by

until

illumination is obtained, then
the set screw. This operation may be repeated untill all the mirrors have been adjusted.
In conclusion, I would acknowledge my indebtedness to Messrs. D. M. Lynch and E. D. Fristoe for
their painstaking labor in constructing a preliminary form of this apparatus. I am also indebted
to Mr. C. R. Dooley, assistant in electrical engineering at Purdue University, for assistance.

of

means of

'

•

November

WESTERN ELECTRICIAN

314

DEVELOPMENT OF THE TELEPHONE
Telegraph and Telephone Advancement

Important Telephone Change.
Cleveland, Ohio, October 27.— At
of

directors

the

Federal

Telephone Company

Cuyahoga Telephone Company

the

in

the

and

Electric

presiBuilding to-day, Henry A. Everett resigned as
Dickson of
dent of both companies. Frederick S.
New York was then chosen to fill the position. Mr.

Dickson
of

New

in

a meeting of the

a representative of the Roebling Company
Jersey, and some take this to mean that the
is

Roeblings see a good thing in the business the company has started, and will take it up. However this
may be, the indications now are that the Federal
Telephone Company will .at once be rejuvenated and
plenty of money will be furnished to put all the

Japan.

i,

1902

FIELD.

Japan proper, the importance of these ports being
considered mainly from a military and naval point
of view.

The advancement of modern science in Japan is
well shown in the telegraph and telephone fields.
Telegraph and telephone instruments are now to be
found in all parts of the country and the development
along these lines has been exceptionally rapid during
the last five or six years. The official report for the
year 1900-1901 shows the total length of telegraph
be approximately 15,09s miles. The total
of messages dispatched during the year was
This was at the rate of about 35 mes16,737,150.
During the year
sages to every 100 inhabitants.
1895-1896 the total number of messages was 9,097,102,

lines

to

number

How to Use the Telephone.
The accompanying illustrations show very clearly
the right way and the wrong way to talk into the
telephone.

Many

persons are careless

in

this

re-

and blame the telephone company for poor
Readers of the
service when the fault is their own.
Western Electrician hardly need be told to place
spect

the lips within half an inch of the transmitter, to
speak in a moderate tone of voice, to enunciate dis-

now owned into good condition.
Mr. Dickson said that some of the plants might

plants

be sold if the proper price is offered, but that it will
be his aim to put all the properties into good condiHe
tion, so that they will become money-makers.
will move to Cleveland, and will have his office in
the Electric Building, where the Federal company

now

has

its

headquarters.

the change that has been announced.
old board of directors has been retained and all
the other officers. It is understood that there will
be nothing further done along this line and that all
those who have been heavily interested in the com-

This

is

all

The

and bonds.
the intention of the officers
to spend about $1,000,000 in the improvement of the
properties and extensions of some of the plants that
are not now large enough to meet the demands made

pany

will

retain their stock

It is asserted that

it

is

upon them. Quite a large portion of this will be
spent on the plant of the Cuyahoga Telephone Company, which will have the capacity made very much
larger than at present.
O. M. C.

International Telephone Company.
Much comment was occasioned in financial circles
week by the mortgaging to the Trust Company
of the Republic in New York of all the property of
the recently organized International Telephone Company of America. The mortgage was for a sum of
It is said to be the plan
$100,000,000, it is reported.
of the telephone company to construct lines in all
parts of the country, both in cities and eventually in
the country districts, and to furnish telephone servThe company
ice at a flat rate of two cents a call.
was incorporated in Delaware. The officers of the
International company are
President, S. B. Rinehart of Waynesborough, Pa., president of the Frick
Company and Citizens' National Bank of Waynesborough vice-president, Charles W. Mackay of New
York; treasurer, William B. Ehlen of Baltimore.
The company will manufacture its own apparatus.

last

:

;

Michigan Telephone Reorganization.
Two reorganization plans have been proposed to
bondholders and stockholders of the Michigan Tele-

phone Company (Bell). The first plan is to scale
the bonds and eliminate the minority stockholders,
and the second plan is to assess the stockholders.
The first involves the formation of a new company to acquire all the assets, or substantially all of
the present corporation, which is to be capitalized
with $7,500,000 stock and the same amount of bonds.

The alternate plan for minority stockholders includes
a voluntary assessment of $55 per share, giving $1,000,000 for new improvements, and $1,000,000 for the
protective committee's expenses, a new company to
be formed with the same capitalization as above.
The gross earnings of the Michigan Telephone Company last year were $1,300,000.

The Telephone System

of Berlin.

The

Berlin telephone system is said to be one
of the largest in the world. The number of subscribers and connections amounts to 60,683, the
branch-line connections alone numbering 15,000. The
principal exchange has 10,482 subscribers, the smallest having no less than 4,622, while the number of
exchanges in the German Empire totals 3,303. The
longest line, over which an average of 30 calls takes
place daily, is between Berlin and Paris, a distance
of 736V^ miles; the line between Berlin and Budapest.
6oS% miles, is used about 26 times daily, and 79 people telephone over the 588% miles between the German capital and Memel every day. The 573 miles
of connection from Berlin to Basle are used about
17 times a day.

Harry Lemon, head lineman of the Lewistown and
Great Falls (Mont.) Telephone Companv, has returned to Great Falls, after having been absent since
last spring engaged in the construction of new lines
and rebuilding old lines for his company. '1 he line
from Neihart to Mann and from Great Falls to

Armington was entirely rebuilt, and a new line conAltogether,
structed from Stockett to Sand Coulee.
about 65 miles of line was built during the summer
the company. Mr. Lemon will at once begin
placing the telephone apparatus in the comapny's
new building on Main Street in Great Falls.

by

The Wrong Way.

HOW TO USE THE TELEPHONE.
and the total length of telegraph lines was, in round
numbers, 9,700 miles. In addition to the land lines
there is a considerable length of submarine cables,
not included in the above figures.
Telephone advancement has taken place at even
In 1900a greater rate than that of the telegraph.
1901 the number of telephone employes was 1,529, and
of subscribers 18,668, while in 1896-1897 the number
of employes was 311, and of subscribers 3,232. This
impressive development is the result of government
plans, which have been carried on for the last four
years and which will be finished shortly.
second plan for the development of the telegraph and telephone, to cover a period of five years
in working out, is to be submitted to the Diet for

A

involves the expenditure, above
consideration.
It
the ordinary government appropriation, of 5,000,000
yen for telephones and the establishment of five new
exchanges and 35 telephone call-offices. The plan
also includes the laying of a number of new cables
between the different islands of the Japanese group,
and between the itnportant ports on the island of

tinctly

and

to

the

ear.

The

to

and 3
The Western
Figs.

I

hold

the

receiver

closely

show the
and the wrong way in
pictures

Electrician

is

right

pressed

way

and
indebted for them
Figs. 2

in
4.

to

Toepleman, the general superintendand Virginia Telephone Company, with headquarters at Henderson, N. C.
Frederick

C.

ent of the Carolina

NEW

COMPANIES.

The Norfolk and Carolina Telegraph and
phone Company of Elizabeth City, N. C, has

Telebeen,

chartered with a capital of $50,000. C. R. Johnson
of Portsmouth, Va., is the largest stockholder. M.
L. Guirkin of Elizabeth City is also interested.

The People's Independent Telephone Company has
been

organized

in

New

Iberia,

La.,

with a capital

The officers are: President, R.
$50,000.
F. Hogsett; vice-president, E. S. Broussard; secreHeadquarters of the concern will
tary, H. D. Giles.
Iberia.
be in
stock

of

New

November
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Indiana Telephone items.

pany

Citizens' Telephone Company of Fairmount
filed articles of incorporation with the secretary of
The company's original capstate on October 23d.
This will be increased. The
ital stock is $10,000.
company proposes to establish a telephone system in

The

abash, Madison, Howard, Blackford and
Delaware Counties. The main office will be at Fairmount. The bo.^ird of directors is headed by Charles
T. Parker, John Kesey, W. A. Beasley and Charles
Small.
Grant,

\\

The newly organized Co-operative Telephone Company of Crawfordsville held a meeting during the
past week, with about 25 representatives present.
The committee which was appointed to solicit members reported that nearly all the subscribers of the
old co-operative company had agreed to come into
the new one. .Another committee was appointed to
seek members from tlie business men. and they will
report at a subsequent meeting. Officers will be
elected and articles of incorporation filed this week.
By the breaking of a 90-foot pole from which he
was removing telephone wires William Berry, an
employe of the Cumberland Telephone Company of
Evansville was hurled to the earth, crushed and
mangled, but, remarkable as it may seem, he is still
living and may recover.
Ihe Evansville telephone situation grows more interesting.

The

Telephone

Cumberland

Company

continues to advertise for bids for the erection of a
telephone-e.xchange building. On the other hand.
Mayor Covert says sufiicient stock has almost been
that
subscribed for the municipal telephone plant
work will begin in early spring, and that the wires
and poles of the Cumberland company w'ill be removed from the streets.
The New Telephone Company of Indianapolis, at
a recent meeting of its board of directors, declared
a quarterly dividend of iVi per cent., payable on
the first day of November, to stockholders of record
on the 25th of October. This is the company's first
dividend, and the board of directors has issued a
statement that, in its judgment, the company will
continuously pay a dividend of 1% per cent, quarterly, payable on the first days of November, February, ilay and August.
Important litigation between the Richmond Street
and Interurban Railway Company and the New
;

Company was compromised
on Tuesday, the 22d inst. The
was on the road first, and the trolley

Long-distance Telephone

and amicablj-

settled,

telephone line
company so constructed its lines as to interfere with
The telephone company
the use of the telephone.
aonlied for a temporary restraining order, which
was granted. The company ne.xt applied for a temporary injunction, and, after a hearing by the Circuit
Court, this was also granted. At this stage the
parties got together and discussed what a trial of
the case on its merits meant, with a possible appeal
to a higher court, and the railway company paid
the expenses of moving the telephone line to the
opposite side of the highway, and all proceedings
F.
were dismissed.

Although the first plan arranged between the Everett-Moore syndicate and Barber & Brailey of Wauseon, by which the latter were to acquire a controlling
interest in the United States Telephone Company,
failed, another plan has been formulated, and it is
said that it will be consummated within a short
time.
Under the new arrangement, Mr. Barber and
his associates are to take $400,000 of the stock at
$25 per share, which will amount to $100,000 in cash,
in addition, there will be $250,000 additional bonds
issued, and Mr. Barber will take his pro rata share
of this issue. This money will be sufficient to pay
the July interest and the January interest and give
the company a w-orking capital of about $200,000.
The control of the United States company will be
in the hands of three trustees, so far as the voting
power is concerned. R. A. Harmon and J. R. Nutt
will represent the Cleveland interests, while Mr.
Barber is to name a man to represent his syndicate.
The stockholders of the Millersburg, Wooster and
Orr\'ille Telephone Company of Millersburg met a
fe\v days ago and elected directors and officers for
Presthe ensuing year. The olificers are as follows
:

Adams vice-president, Frank L. Beam,
manager of the Columbus company; secretary, B. C.
treasurer, John E. Koch general manager, M.
Sill
M. Herron.
;

:

;

The

health authorities of Cleveland have ordered
that all telephone instruments in public stations be
examined for smallpo.x germs. There have been many
cases of the disease in the city the last few months
and the officers feel that it may possibly spread
from the use of the telephone, to some extent at least.

O. M. C.

Telephone News from the Northwest.
The Redwood County Rural Telephone Company
will build its lines
and will establish
place.

from Wabasha, Minn,, to Morgan.
a local exchange at the latter

of Holmes
City. Minn., w-ill install a local exchange for Alexandria, Minn.
It will be a central-energy system.
The Independent telephone company at Sioux

The Interurban Telephone Company

erect an exchange building.
Telephone Company of Superior,
Wis., has induced the Consolidated Telephone ComFalls,

The

S.

D..

will

People's

to give Superior one of the two through circuits frcmi the Twin Cities to the Head of the Lakes.
Connection is now made direct with Minneapolis.
The Rural Telephone Company of Centerville,
S. D., has been incorporated with a capital stock of
$5,000.

The Northeastern Telephone Company

of

Rush

Minn., has been transferred to the Minnesota
The line will be put
first-class condition at once.
The Wisconsin Telephone Company has begun the
construction of a toll line from La Crosse, Wis.,
to Holman, Galesville, Fountain City and Alma,
where connection will be made with Eau Claire and
the northern part of the state.
The Iowa Telephone Company has raised the wages
of employes at Marshalltown, Iowa.
Those receiving $2 a day, now receive $2.50. At Oskaloosa a
similar increase in wages was given.
The Rocky Mountain Bell Telephone Company has
asked a new franchise at Butte, Mont., before complying with an ordinance requiring telephone wires
to be placed underground.
The company asks a 50year franchise.
It is understood that a municipal telephone system
is projected at Fort William and Port Arthur, Ont.
The Hawkeye Telephone Company of Des Moines
has taken a contract for stringing 200 miles of copper wire for the exclusive use of the grain firm
P. B. Weare & Co. of Chicago.
This line will cover
nearly all the principal towns reached by the Hawkeye system.
H. S. Olds of Ralston, Iowa, has invented a device
to ring telephones by means of a button.
It has
greater ringing power than the old system and is
available to ring almost any number of bells.
The Michigan Telephone Company is making improvements to the local exchange at Menominee,
Mich., to cost about $7,000.
R.
City,

Mutual Telephone Company.
in

Colorado and Wyoming.
Denver, October

24.

— There

is

more competition

in

sight for the Bell Telephone Company in this city, if
the plans of the promoters of what is known as the
local company are carried out.
The new concern filed articles of
incorporation on October 19th,
the capital stock being placed at
The objects, as set
$500,000.

Chicago Telephone Tunnels InspectedChicago was visited
in

the

week by a

large party of
invested their money
opposition-telephone enterprise of the

eastern capitalists,
great

last

who have

Telephone and Telegraph Company. The
under the guidance of Mr. J. B. Russell,
reached this city on Friday morning of last week and
registered at the Auditorium Annex, after which
carriages were taken and a trip was made to the
large factory of the Automatic Electric Company,
which is manufacturing the automatic-telephone
equipment for the new Chicago exchange. Here the
visitors were taken in hand by Vice-president Joseph
Harris and his associates and conducted through the
factory from basement to top floor, witnessing the
practical operation of the automatic switchboard and
acquainting themselves with the manner in which
the apparatus is made.
Many of the visitors were
men who had long been identified with the large
manufacturing interests of the East, and these gentlemen took a keen interest in the modern equipment
Illinois

party,

of the

factory.

After leaving the factory, the party, in the hands
of Mr. A. G. Wheeler and Mr. J. B. Russell, visited
the telephone tunnels of the Illinois Telephone and
Telegraph Company, 12 miles of which have been
completed at a depth of 25 to 40 feet below the
streets of Chicago.
Expressions of surprise were
heard on every hand as Messrs. Wheeler, Russell and
Mr. George W. Jackson, the chief engineer, who had
joined them, explained to the party the methods
which had been employed in performing this gigantic
task and the difliculties which had been met and
overcome. For miles the visitors walked, far below
the streets of Chicago, not hearing a sound from
the upper world.
Mr. Wheeler explained that preparations were almost completed for beginning the
placing of the cables in the tunnels which will give
automatic-telephone service at first to 10.000 sub-

and opDenver

forth, are to construct
erate telephone lines in

and throughout

Colorado.

The

directors are S. H. Clough, W.
H. Hake, T. M. Brady, J. D.
Malcolm and J. H. Hagerman.
Their plan meets the approval of

Denverites, as the

new company

promises to cover all mining
camps throughout Colorado of a
population of 500 or more which
are now without telephonic connection with the outside world.
The business men, agriculturalists

Ohio Telephone Notes.

ident, Geor.ge

315

and stockmen of Morgan

County,
Colo.,
displaying
are
considerable enterprise by the
organization and building of an
Independent telephone system,
which is growing rapidly, over
300 telephones now being in use.
The stock is
owned entirely by members greatly interested in the
success of the undertaking, and the association will
not cease its labors until connection has been made
with all counties in the district. The first dividend
has already been declared and was made at the rate
of 14 per cent, per annum.
During the past two years the construction of new
telephone lines in Wyoming by the Bell Telephone
Company has been of wonderful growth, no less
than 260 miles having been erected during the past
summer. These new lines are as follows: Douglas
to^ Casper,
Casper to Thermopolis, 140
50 miles
miles, and Round Hill to Lander, 70 miles.
Last
year 325 miles was constructed, making a total of
58s miles in two years. Last year's work was as
follows:
Cheyenne to Douglas, 135 miles; Encampment to Pearl, 31 miles Battle to Baggs, 45 miles
Evanston to Kemerer, 65 miles; Carter to Lone Tree,
Kemerer to Opal, 14 miles.
35 miles
G.

TRACTION OR MINE TELEPHONE.
scribers in the commercial heart of Chicago, and that
the extensions of the sj'stem would be rapidly pushed.
Tn the evening, in the green room of the Annex,
visitors were given
dinner, at which Mr.
a
Wheeler presided. On Saturday morning the party
was driven about the city and shown some of its
interesting features. At 2 p. m. the depot was
reached and a little later two Pullman cars were
flying eastward, bearing an enthusiastic body of men
who have shown their faith in the future of Chicago

the

by investing their money in this great Independent

;

;

;

telephone movement.

The following-named gentlemen were of the party
B. Russell, J. W. Hollenbeck, P. A, Meixell, George
N. Reichard, Isaac M. Thomas, C. E. Stegmaier,

J.

Lidden Flick, R. J. Flick, George H. Flannagan, P.
R. Bevan, Samuel E. Innes, F. C. Johnson, C. D.
Foster and L. S. Ryman of Wilkesbarre, Pa.
Dr.
;

Sprague and Professor W. L. Dean of Kingston, Pa.
M. W. O'Boyle, J. H. Foy, John A. Law
and W. S. Staley of Pittston, Pa.; E. R. Payne of
Williamsport, Pa. ^ Thomas H. Phillips of Philadelphia, Pa.; Colonel H. M. Boies, Clarence D. Simpson, Byron Winton,
Thomas E. Jones, Thomas
Sprague, Grant Pelton, A. B. Eynon and Charles H.
Welles of Scranton, Pa.; H. B. Russell and Homer
Green of Honesdale, Pa. Robert A. Jadwin of Carbondale, Pa. G. C. W. Lowrey, Clinton W. Wisner
and C, B. Eddy of New York city.
L. L.

Traction or Mine Telephone.
The accompanying
or

traction

mine

shows an iron box
manufactured by the

illustration

telephone

Electric Telephone Company of Chicago.
This piece of telephone apparatus is fitted with a
front covering-plate of iron (not shown in the cut)
fitted with a rubber gasket, which covers all the
working parts, leaving exposed when the front door
is open only the tran.smitter, receiver and generator
crank.
This type of telephone is particularly adapted
to traction or mine work, on account of its being
entirely moisture-proof.
The transmitter and receiver, which are the only
vulnerable parts of the mechanism exposed, are so
constructed as to be likewise weatherproof. The

American

telephone is fitted with its own generator and can
be mounted with ringer coils if desired. The outer
case, provided with a door, as shown, is built so as
to be easily attached to a pole by means of lag
screws from within, and the door is fitted with a
suitable

and substantial

lock.

;

;

;

The Kellogg Switchboard and Supply Company of
Chicago has issued a booklet entitled "The 'Express'
and Some of Its Stopping Places." The publication

contains a large

number

of testimonial

letters

from teleohone companies stating their satisfaction
with the Kellogg Express switchboards, which have,
been especially designed to meet the demands of
small exchanges.
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Correspondence Schools

Pla.ce of

iri

Electrical Education.'
By Harris C. Trow.
The correspondence school was originated to meet
the growing demand for technical education by the
great rank and file of men who have neither the
time nor the means to devote to taking a course in
a resident school. It is not to be supposed that
the correspondence school can or ever will be able
to take the place oi a resident college or school of
technology, and we advise all who can to avail themselves of the unsurpassed opportunities and advantages offered by the many excellent resident schools
But
of engineering which we have in this country.
the fortunate men who can avail themselves of this
opportunity are very few as compared to those who
cannot, and to this latter class the correspondence
school offers a method of obtaining an education
along engineering lines at a moderate expense, and
without loss of time from the student's regular occupations. Another barrier besides lack of time and
funds prevents the average man from attending a
school of technology, in that the requirements for
admission to these schools are such that with only
a common-school education it would be impossible
to pass the entrance examinations, without, perhaps,
an undue loss of time in preparation. The correspondence school meets this difficulty at the very
beginning, as no previous training is required for
preparation before commencing the course.
No argument is needed to show that there is a
great demand to-day for a school within the reach
The conditions are such
of the ordinary workman.
as to make better training a necessity, not a luxury,
and the workingman realizes this as well as the superintendent.
The former is beginning to take an
increased interest in his own welfare and to realize
that his success depends directly upon his training.
Moreover, in the last few years there has been an
influ.x of technically trained men into all industries,
beginning first with the superintendents and graditally working down, so that the untrained man is
becoming a mere machine in the routine of his
work. Furthermore, progressive manufacturers in
all branches are coming to realize that trained men
in their employment are an industrial economy, so
that, consequently, a knowledge of the theoretical
as well as the practical is imperative to the workman who hopes to advance or even to hold his
own in the struggle.
Heretofore the study of engineering has been regarded as for the highly educated only to be obtained through the medium of the collesre and school
of technology and unless a man had sufficient preparation and could avail himself of the privilege of
this training, he must be content to do without an
education
but the correspondence school takes a
man for what he is worth, and allows him to start
where he is at the present moment and keep on
from that point.
Students differ very widely as to preparation for
the study of engineering, and the courses must be
so planned as not to debar those who have been
the least fortunate in this respect, beginning with
the
most elementary principles of engineering,
namely, arithmetic and a knowledge of mathematTo those who do not need this preics in general.
liminary training a brief special examination is of-

—

;

;

fered.
It mav be interesting at this point to note briefly
the history of the American School of Correspondence.
Its beginnings were laid a number of years
ago in New York, when a consulting engineer of
some prominence was engaged by a technical society
to act as adviser in answering questions which were
submitted to it by its subscribers. These subscribers
had the privilege of submitting any and all questions
which came up in their work to the society, and
these were answered by the consulting engineer in as
complete a manner as possible.
little later on it
was found that it .was difficult to explain these questions fully in many cases because of the fact that

A

who asked them frequently had little or no
knowledge of the use of formula, or of even the
simplest forms of algebra and higher mathematics.
Hence in connection with this work instruction
papers were issued on arithmetic and elementary
algebra, which were of great assistance.
The question then naturally arose, why, if so much good
could be done by the instruction papers in elementary
subjects, it would not be feasible to introduce instruction also upon the more advanced subjects.
This was accordingly done, and the school has continued to increase its scope and the amount of ground
covered in its courses, and also to increase the numthose

lier

of

courses.

and plain, and by taking up each step in
the work so that the student is advanced progres
sively from the simpler to the more complex parts
without difficulty. Moreover, the instruction papers
are condensed to the extent of leaving oiit all superfluous matter in order that the student will not
have to wade through a lot of unnecessary text,
which he feels is not going to be of any assistance
to him in his work.
Throughout the course the
ultimate results desired are borne in mind, and even
in the arithmetic and algebra courses we introduce
many of the factors and constants of mechanical
ally clear

and

engineering which will appear later,
student may feel familiar with them
when he meets them, and altogether an atmosphere
of engineering exists throughout the course, whether
it
be in arithmetic or drawing.
The classes of men reached by correspondence
instruction represent the widest extremes, from the
man who, perhans, had almost no schooling when a
boy, and has had no opportunity to attend school
since, to the college graduate.
The ranks are recruited very largely from
the
first
class
those
who have had but little opportunity for attending
school and who must necessarily start at the very
so

electrical

that

instruction in our school differ quite
in the resident
college.
In the first place, the textbooks,
upon which the success of the instruction dependsvery
largely, differ from the ordinary textbook in that
ihey have been designed especially for this particular
purpose by men who not only understood the subjects upon which the books treat, but also the requirements of textbooks to be used for correspondence purposes. Inasmuch as the student does not
have his instructor at hand to refer to personally,
the textbooks must, as far as possible, supply this

from those commonly used

want, and this

is

done by making everything unusu-

Abstract of papfir read beforfl the Chlcaeo Electrical Association on Oc'obnr 17. 1902. Mr. Trow is instructor in electrical
enpineerine in the American School of Armour Institute of TechnoloRy, Chicago.
I.

the

—

—

beginning and work up. They are. however, in most
cases, men of mature years and judgment, and do not
require the impetus given by the constant supervision
of a teacher to watch over them and keep their
interest from flagging, as is frequently the case with
the college student whose tuition is paid by a wealthy
parent.
Hence they go in with the determination
to get the greatest possible good out of their course.
The class of college men who enroll in courses are
as a rule either men who graduated some time ago
and aj-e taking up the work to refresh their memory
and keep them in touch with advancement in engineering in the line in which they have prepared
themselves or else they are men who in their col-

lege work took up one branch of study, and have
enrolled to take up some other line.
There is also a vast difference in the occupations
of the correspondence students, and almost every
walk in life is represented. The man to whom the
correspondence-school work is best fitted is the man
who every day is putting into practice in the station
or dynamo room the principles which he is studying,
so that the two lines of theory and practice are carried along symmetrically side by side.
As has been
nroven by the resident school, the fullest development can be obtained onlv by a well-"lanned course
of study of both the theoretical and practical side.
In college the theoretical training is obtained from
lectures and textbooks and the practical is obtained
in the laboratory.
With the correspondence school
the theoretical side is taken up in the study of the
instruction papers and in the corrections and advice
from the instructors, while the laboratory work
is furnished by the constant contact with the various
machines which are met with in the student's daily

work.
In our electrical course, after the preliminary studMagies, the purely electrical subjects are taken up.
netism, which forms a good foundation for a start-

and upon the principles of which so
of the study of electrical engineering depends,
is
chosen to commence with. Static electricity,
which the student is well prepared to understand
after he has mastered the orinciples of magnetism,
comes next. From static electricity the student
passes to the principles of dynamic electricity, which
the preceding work has prepared him to underThen voltaic electricity is taken up, and the
stand.
subject of currents and their magnetic effects, together with the production of currents by induction
and its application to the telephone and telegraph.
The above is covered in the first instruction paper
The next instruction paper
In the electrical course.
commences with the matter of resistance, and discusses this subject thoroughly how it is affected
by length, cross-section, material and teinperature
Next comes up that extremely
of the substance.
ing

point,

much

—

important and fundamental law

of

Ohm

yl

=

^)

upon which so many of the calculations in elecThis preliminary work in electrical work depend.
tricity has led the student up to a point where he is
able to take up the subject of dynamo-electric machinery.

The next subject is that of electric lighting, which
presents many important and interesting problems.
In addition to this are treated the subjects of elecrailways and electrical measurements, and also
alternating-current machinery.
treatise on central stations and power transmission and another
on design of direct-current generators complete the
course.
tric
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Discussion.

Some

of the questions asked by members of the
association and answered by Mr. Trow were as
follows:
What did correspondence schools set out to do?
To help the wage-earner help himself, and to fill
To
a long-needed place in our educational system.
enable the wage-earner to become familiar with the
theory of his trade and understand the principles
involved in his work.
How can you do any thorough work along the
electrical line when pupils vary so widely in the
extent of their (perhaps) scant preparation?
Our school requires no previous training, other
than that the student understands reading and writing.
His work begins with the simplest and ad-

i,
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vances a step at a time into the more technical
branches of engineering. The student who has had
previous training, sufficient to enable him to take up
the advanced part of his engineering course, can do
so by passing a special examination, or by taking
the elementary work as a review, which we believe
is the wiser plan.
Thus, even the advanced student
becomes familiar with the latest methods, which are
ofttimes much shorter, more accurate and better than
his previous training has given him.
After completing the mathematical work or our general studies,
the student takes up the electrical part of his course.
Thus, the student is advanced a step at a time, covering the work so thoroughly that, on completion
of the course, he understands each step, from the
most simple work to the most advanced in his course.
Can you "enthuse" the pupil enough by correspondence to get him to build apparatus and make
experiments himself?
The best proof of the interest awakened in the
student to experiment for himself is the fact that
many students who are holding clerical positions
or doing some line of work other than engineering
while taking an engineering course desire at once
to get positions, even at much smaller pay, in
some good plant where they can help in building
the
apparatus which they are studying, or, if
unable to do this, in many cases have fixed up
shops in their own horiies, where they have put in
their own telephones, or have secured small lathes
for their own use in building machinery or obtaining knowledge of the actual use of the machine necessary in building.
Does the correspondence work tend to whet the
pupil's appetite for regular technical engineering, or
does it take him to the point where he feels satisfied
with the idea of being fully educated along this
more particular line?

This would, of course, depend somewhat upon
the character of the man, whether his nature was
of the superficial or the thorough sort. It is true,
with us, as with the technical colleges, that occasionally a man when he completes a course and obtains
a diploma feels that he has gone about as far as
il
is possible to go, 'but such men as these are the
exception and not the rule.
Does your new combination with the Armour
Institute mean that you have found just how far
you can go with the correspondence work and just
where the pupil's attendance becomes necessary
and, if so, what proportion of the engineering course
do you find readily covered by correspondence work?
The co-operation of the faculty of the Armour Institute of Technology with our school is, we feet,
a great oenefit to our students.
man, to be able
to teach the best shop and laboratory practice, must
be in close touch with both. In other words, to
enable our students to receive every benefit possible
by correspondence study in their profession it is
necessarv^ that their instructors have at their disposal facilities for making special tests and doing
special
experimental work. It further imakes it
possible for our students to have their work count
toward resident work and a degree, as all work
done under the supervision of the instructors in the
Armour Institute of Technology will receive proper
credit when resident instruction at the Armour Institute is desired.
know that a large number
of our students will later on complete their education at a good resident school.
Our students are
under the examination and guidance of the .members
of the faculty therefore, when they seek to obtain
a degree at the Armour Institute of Technology
they will be treated precisely as correspondence students in other branches are treated by universities
offering correspondence courses.

A

We

;

Cable Code for General Public.
Every foreign tourist will appreciate what a cable
code to meet the requirements of every-day life would
mean. The excessive cable rates in foreign coun-

make the use of the cable very expensive when
one merely wishes to communicate to his friends
at home the state of his health or his future whereabouts. The business man, by means of elaborate
codes, is enabled to send long messages at a minimum expense. An example of the degree to which
tries

^

this

may

be

carried

out

is

seen

when

it

is

said

that, by the aid of a commercial code, one may telegraph from the farthest part of Australia to London
at a cost which, when the word total of the decoded
message is taken into account, represents not more
than two cents a word.
The absence of a system which would place persons wishing to discuss other than business topics
on a footing of equality with commercial men has
long been regarded as a hardship. To meet this
situation a code said to combine simplicitv, efficiency and cheapness, has been arranged by Robert
.Atkinson of London.
Mr. Atkinson says that his
new code will be placed at the disposal of the public
free of charge.
The code contains about 17,000
words and phrases, and is said to meet every emergency likely to arise in telegraphic correspondence.
It will be issued in book form and sent to telegraph
and cable offices in everv part of the world, so that
a traveler, if he does not have a copy of the code
himself, will still be able to take advantage of the

system.

The Aurora, DeKalb and Rockford Traction Company of Aurora. 111., certifies to an increase of capital stock from $100,000 to $1,500,000.
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Com-

and concrete construction with large window areas
did not appear to meet the requirements of a group
of buildings as permanent and substantial in their

The new works of the B. F. Sturtevant Company,
r.ow Hearing completion at Hyde Park, Mass., present an excellent opportunity to study the factors
that control in the location and design of the modern manufacturing plant. The present plant at Jamaica Plain, Mass., is limited in its opportunity for
growth its capacity has long been strained to the
utmost, and, as a consequence, the question of removal has continued to present itself with ever-increasing force.
The fire which occurred last year
forced an immediate solution, and a new site was seAside
lected after the most careful consideration.
from the general character of the lot itself, the princiwere
decision
pal factors considered in reaching a
proximity to raw materials and to an abundance of

upper floor of this building, together with portions
of the adjoining buildings, is devoted to the electrical
department and provided with individual small trav-

character as these. All-steel buildings, with brick
walls and concrete fireproof floors, presented disadvantages in the way of discomfort to workmen,
inconvenience in attaching machines on hangers, and
excessive expense, which did not appear to be offset
by advantages to be secured in the way of absolutely fireproof construction.
The type finally selected is composite in its character, consisting of

eling cranes.

New Works
pany

of the B. F. Sturtevant
at Hyde Park, Mass.

;

adequate shipping

.skilled labor,

FIG.

I.

facilities,

ample water

NEW WORKS OF THE
STURTEVANT COMPANY.

BIRDSEYE VIEW OF

B.

F.

supply and space for ready disposal of waste material.
The best combination of advantages was presented
by a lot of nearly 20 acres of land in the town of
Hyde Park. Mass. Here was presented a population of particularly skilled w-orkmen which could
readily be supplemented by present employes of the
company, the new location being only six miles from
the old plant. The lot selected has a frontage of
about 1,300 feet upon the freight yard of the New
York, New Haven and Hartford Railroad at Readville Station, the distributing point for all freight
passing over either the Midland or Providence divisions of that road.

One

side of the lot

is

interior columns and main steel girders, with
heavy brick walls, wood timbered floors and plank
steel

In the case of the one-story foundry, the
roof is supported by steel trusses; in the other buildings open timbering with wooden columns in the
upper floor is employed. The main floor in the
machine shop is of tar concrete, with spruce and
maple flooring. The upper floors are carried upon
wooden beams spanning the spaces between the steel
girders, which follow a unit system of 20 feet on
centers through the building. All roofs are of threeinch plank with tar and gravel top.
The question of power was early decided to the
extent that the entire plant would be electrically
driven from a central power house; that the engines
would run condensing; that the exhaust steam derived from engines under test, which is considerable,
would be utilized for heating, with supplementary
amount of live steam admitted at reduced pressure
The final decision regarding
as miffht be required.
the power house placed it sufiiciently far from
the ends of the buildinss to permit sufficient extension of each and near enough to the water supply
to reduce to a minimum the expense of conveying
condensing and other water.
In the accompanying illustration (Fig. 3) is presented a block plan of this plant, showing that in
its design the most careful consideration has been
given to the transfer of materials through the various buildings to the point of storage or shipment.
The pattern building provides at one end a twostory portion. So feet square, for carpenters and flask
makers on the first floor, and for pattern makers
roofs.

The building devoted to the manufacture of fans,
heaters, etc., is 80 feet in width, of the same length
as the machine shop
it is three stories in height, of
typical mill construction, provided with all conveniences for handling material and arranged so that
shipment can be made from numerous points along
one side, while supplies are brought in from the
court between it and the machine shop.
The smith shop, 40 feet by 80 feet, serves both
buildings with equal facility, while the wash house
and locker room, measuring 40 feet by 100 feet and
three stories in heignt. is so located as to reduce
lo a minimum the distance to be traversed by the
individual workman.
The third floor will be used
as a lunchroom.
The standard first-floor height in the main building is 17 feet
that of the second and third stories
;

;

The windows

are large and numerous.
be a model structure of its kind,
and is to serve as headquarters for the entire business.
It will contain the correspondence, designing
and drafting offices, the superintendent's quarters
and the cost department, the advertising bureau and
a printing office, which will be located in the basement. It will be three stories in height, with a
finished attic
to provide additional drafting-room
is

15

feet.

The

office

is

to

space.

The equipment of this plant will be largely "Sturtevant" in its character.
Beginning with the power
plant, the mechanical-draft apparatus, the engines
and generators and the exhaust head will be of
Sturtevant make. The buildings will be heated by
the Sturtevant system, the shafting and individual
machines driven by motors of the same make, the
refuse from the woodworking machinery, the dust
from the cleaning room of the foundry, the ventilation of the offices, toilet rooms and wash house,
and the removal of smoke from the smith shop
will be accomplished by Sturtevant exhaust fans,
while Sturtevant blowers will be used for brass and

bounded

by a plentiful stream known as Mother Brook, and
the adjacent shore is at a level of nearly 10 feet
below that of the yard and buildings, thus providing
sufficient space for dumping waste material for years
to come.
The site having been selected, most careful consideration was given to the size and character of
the buildings the head of each department was consulted, his recommendations reduced to writing, and
frequent conferences held as to the requirements of
With these data at
the individual departments.
hand, the individual and aggregate areas were determined and the plans started with the idea of
providing a total floor space slightlv more than
double that of the present plant. Consideration was
first given to the question of the number of floors
The lay
to be provided in the various buildings.
of the land and its available area being somewhat
against a group of one-story buildings, and a simple
;

showing that the actual cost of the power

calculation

expended

in a single

uct of the

year for lifting the entire prod-

works through a distance of 20

feet fig-

over a dollar, determined the
company upon the building of multi-storied buildings.
The character of the products of this company readily lent itself to such a design, and it was
believed that the fixed charges on elevating inachinery would be more than offset by a reduction
in the horizontal distances necessary to be traversed.

ured

only

FIG.

2.

a

little

NEW WORKS OF THE

B.

F.

STURTEVANT

(possible ADDITIONS ARE
SHOWN BY SHADED AREAS.)

COMPANY.
•

of the buildings was determined
by the provision to be made for growth. One arrangement of a series of parallel buildings permitted
increase only by multiplication of buildings, but
provided an excellent opportunity for the carrying
of switch tracks across both ends of each building.
The other arrangement provided for a group of
buildings parallel to the railroad tracks, with accommodation for switch tracks between buildings,
and for their entrance at the ends of the building,
with an opportunity for growth by extension in
length.
After a careful working out of many
schemes and a comparison of the advantages and
disadvantages the latter arrangement was adopted.
The smaii plan which is presented herewith (Fig. 2)
shows by the shaded portions the opportunity for
increase of size in each of the buildings.
The construction of the buildings next received

The arrangement

consideration.

The

latest

development

of

all-steel

FIG.

3.

BLOCK plan OF NEW WORKS OF THE

on the second floor. The balance of the building,
which is devoted to pattern storage, is provided
with intermediate floors, making four in all, separated from the other portion of the building by
double fire walls and automatic fire-closing doors.
The close proximitv of this building to the foundry
facilitates

rapid

F.

STURTEVANT COMPANY.

steam

driers.

The accompanying

birdseye

view (Fig. i) prearrangement and

a clear idea of the general
of these buildings.

sents

appearance

intercourse.

170 by 350 feet in ground dimensions,
is designed with the idea of distributing iron upon
a track svstem, and is to be equipped with narrowgauge railways, bedded in concrete, making runways
between the molding floors. Two craneways run
lengthwise of the building through the greater part
of its length, and the tracks extend beneath the
crosswise traveling crane in the cleaning room at
the end of the building. The brass foundry is located in one corner; a wash room is in the adjacent
The
corner, and a core room is between the two.
last-named has ample opportunity for growth toward
the center of the foundry, while the foundry itself
can be extended to practically double its length.
Storage for supplies is provided upon one side adjacent to the railroad switch. From the bins thus
-provided the iron and fuel charges will be carried
directly to the charging floor.
From the foundry the castings will pass to the
rear of either the machine shop or the fan shop.
The former is of the familiar gallery type, 500 feet
long, with wings 40 feet wide, and central runway
of the same width for a crane of 20-ton capacity.
The lighting will be principally by a series of sawtoothed skylights running crosswise of the roof, with
The crane will serve the
glass facing due north.
entire floor and transport heavy castings from the
machine tools to the erecting floor, where the completed engine or generator may be lifted upon a
transfer car, passing through the testing building,
and there picked up by another 20-ton crane, which
will drop it upon the testing plate and subsequently
carry it forward to the steam-railway track which
passes through the end of the building and provides
space for the loading of two cars at a time. The

The foundry,

B.

foundry, forge-shop blast, and the like, and
Sturtevant steam traps will be employed upon the

iron

Steamboat Connection with Interurban
Road.
[Frjm the Seattle (Wash.) Trade Regis'er.J

The commercial

effect on Seattle of the interurban
already beginning to be felt, not alone by the
communities adjacent to the road, but indirectly
by those of the whole upper sound. As the result
of the opening of the road a steamer is to be put
on the Tacoma-Shelton run to connect with the interurban electric line for Seattle. Shelton has long felt
''<needs of a service that could be depended on to
bring it in closer touch with Seattle, which the new
This is only an illustration of one
line will do.
place that is directly benefited by the interurban
road and which indirectly brings travel and traffic to
Seattle.
Others must naturally follow and get in
louch with the main artery of commerce that leads
lo Seattle.
The success of the interurban line is
already more than meeting the expectations of its
promoters, and its promised success should prove a
strong incentive to the parties who not long ago surveyed a line north of Seattle to Everett to go ahead
and push the work to early completion. The northern coast sections of both King and Snohomish Counties are full of rich, enterprising communities, eagerly
anxious To be brought in closer touch with Seattle,
and which would rapidly develop into larger and
more thrifty settlements, if given the advantages of
rapid transit.
line

is

The organization
Power Companv of

of the Sparta Electric Light and
Sparta, Tenn., was recently completed by the election of Dr. W. V, Young to the
presidency.
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Hot-water Heating from a Central

allowing one square foot of radiating surface for
every hundred feet of cubic contents or its equivalent.
An erroneous impression has gone forth to
the effect that the heat is charged for according to

Station.'

By

E. H.

McKnight.

of feet of radiation used, whether this
little; but in reality the cost per year
is governed by the amount of heat the building will
consume, and is not based entirely upon the number
of feet of radiation contained in it.

the
be

Owners of electric-light plants have long desired
to increase the earning capacities of their properties
without

additional

appreciable

expense.

This

has

led to an investigation of the utilization of exhaust
steam as a means of heating buildings. Wherever
this business has been added to an electric-light plant
has proven its salvation, especially where comit
petition has been keen and profits small.
The purpose of this paper is to give a general
idea of the equipment and operation of such an en-

number
much or

Advantages.
a well established fact that hot' water as a
heating medium is far superior to all other known
methods of heating. Among the numerous advantages to be had from this particular method is the
fact that during the fall and spring months, when a
moderate amount of heat is desired, this need can
be supplied by circulating the water at a low degree
of temperature.
The heat from such a system is supplied to the
It

terprise.

Details of Construction.

Pumps and condensers, or heaters, an expansion
tank and a catch-all constitute the equipment of the
station.

Large duplex pumps are used to circulate the
water about the system. They are operated at a
low pressure during moderate weather, but in extreme cold weather the pressure is increased.
An open tank of sufficient capacity is placed at
an elevated position, and used as an expansion tank
for the system. Any good condenser or open heater
into which the exhaust steam from the engines is
turned can be used. The condensation formed is
conducted back to the boiler by means of a small
automatic pump, furnishing a quantity of heated
water free from impurities, the oil having been
extracted by means of the catch-all. The water for
the heating system is pumped under pressure into
the condensers or heaters, and becomes heated, passing out of the condensers or heaters and continuing
The condenser should
its travel about the circuit.
be of ample size to heat sufificient water to care
A continuous
for the amount of radiation installed.
and uninterrupted service during the heating season
in dupliequipment
station
all
having
by
is assured

is

consumer 24 hours a day, and every day upon
which heat is needed; the service beimr continuous
and uninterrupted, it gives the consumer the least
concern.

A

crowning feature of this system of heating is
obtained by the use of heat regulators, one or more
being placed in each building. This insures an even,
regular temperature through the house at all times.

Gwynn

of the Delaware Electric Light and

Power Company followed, and gave a detailed
scription of his method of installing the heating

12-inch

desysstated
tem. In the discussion following Mr. Gwynn
that his company had, during the last winter, and
covering the 12 months then ended, paid a coal bill
of $6,800 and sold heat to the amount of $7,800,
with an increased operating expense in coal bill
over the previous year when the system was not
In the
in use or installed of something like $1,000.
heating plant proper there was represented an investment of some $32,000. There must also be considered interest on this investment of some $1,600.
The average horsepower last winter was 190 for the

depending upon the capacity of
The size of the pipe is reduced at
The
intervals, until the end of the line is reached.
two-pipe system has many advantages, in my opin-

horsepower up to 425 was installed.
day
Mr. Hayler of Van Wert reported that his company was selling heat, and had to use live steam at
times last year simply because they had no day load.

over a single-pipe system. One pipe is used
With
for the supply and the other for the return.
this arrangement water is brought directly into each

vember

cate.

The Mains.
Upon

leaving the

pipe is used,
the system.

station

from eight

to

this

;

The

ion,

Electric Parcel Delivery in England.
in the United States is the electric
package-delivery system attracting attention.
Last
week the Western Electrician published an artiGeorge
Parker
service
this
cle by
W.
on the
of
nature
in and about Detroit.
But it appears that considerable development has been made in England in this
direction also. The London Mail says that one of the
most successful parcels-carrying schemes at present
in operation in connection with electric tramways
is that which has been started in North Staffordshire the Potteries Electric Parcels Express. Nine

—

months ago the system was started as an experiment. Two hundred parcels was the weekly average for the first month, and now it has reached

on-Trent, Newcastie-under-Lyme, Burslem, and a
host of smaller towns and villages; but though the
track is confined to this locality the company caters
for parcels traffic to all parts of the world, and has
agents in London, Manchester, Liverpool and the

towns in England as well as in Amerand on the Continent. It will deliver a parcel
weighing 11 pounds in any part of London for 2d.,
which is just half the amount charged by the North
Slaffordshire Railway the only line available to
North Staffordshire people. Within a mile of its
principal
ica

for five months from the 25th of Noof the season was increased not

own

How

electric-light plant.
In order to realize

fully upon the investment at
the earliest possible time, it is most desirable to
services
of
one who is thoroughly consecure the
versant with the details of the business and familiar
with the method of fifuring for the purpose of making contracts for the heating of every available
building located upon the pipe line.
As soon as the capacity of the pipe line has been
reached, this additional expense can be dispensed
with.
J
II

of Figuring.

to

The farmer desiring to send his milk to the town
dairyman takes his cans each morning to a station
on the line of route of the electric railway and forwards them in the trailer car. A local newsp.aper
firm, which issues a Saturday night sporting
edition,
employs a trailer car, which delivers the parcels to
all the agents along a route of
eight miles within
55 minutes.

Another instance of a successful electric-railway
parcels-dispatch system is that of the Burnley
(municipal)
Corporation. Its charges are similar
to
those of the Potteries company, but its scope
is confined to Nelson, Burnley and Padiham.
Along this
seven miles of railway something like 50,000
parcels
are dealt with annually.

Alfred Vanderbilt's Electric Plant.
Alfred

Oppose Municipal-ownership
Agitation.
14111.]

the electric-lighting fraternity should do, in
my opinion, is to draft a fair and reasonable bill,
come out openly, present and push home the facts,
show the public that the business has been either
wilfully misrepresented or ignorantly explained; that
the people who have been doing the loudest talking
do not know of what they talk and keep everlastingly at it until we have a commission appointed, just
as in the case of the Railroad Commission, or secure the passage of laws modeled after those of the
Give to electric-light and
state of Massachusetts.
gas companies a lease of life as long as they do a
fair and reasonable business legitimately.
Give them
some protection from the blackmailer and the bribetaker, and we will not hear so much of blackmail
and bribery connected with our business in the fu;

The

New Storage

Battery

in

Europe

Arrangements for the establishment of European
factories to manufacture the new Edison storage
battery are said to be on foot in London. England,
Germany, France, Belgium and Austria are chosen
as possible factory locations.
The aim of the prois to have a number of the factories in opduring the next year. Patents have been
secured throughout Europe, and the only delay now
is the finishing of a number of tests to which Mr.
Edison is subjecting his invention. Among those
who have expressed an interest in the new battery
is Mr. Balfour, the British premier, who is an ardent
automobilist and an interested student of electric

moters

eration

.

at
of

'

The power house is located about 300 feet from
the residence, all cables between the different
buildings being laid underground. It is 38 feet by
20
feet outside, and being built of brick presents an
a"ttractive appearance.
The floor inside is of cement,
and rooms are partitioned off for the storage battery,
workshop, etc. In the main room are installed the
engine, generating apparatus and the switchboard,
with instruments for the control of the entire plant.
The prime mover is a Hornsby-Akroyd l6-horsepower, single-cylinder kerosene engine, made by the
De La Vergne Refrigerating Machine Company of
New York. The engine runs at 225 revolutions per
minute, and is belted to a Westinghouse compoundwound, multipolar, direct-current generator, running
at 800 revolutions per minute, and capable of furnishing 75 amperes at no to 175 volts pressure.
Ample foundation is provided, and the exhaust from
the engine is led through apparatus especially designed by the contractors, so that even when the
engine is running at full load there is practically
no vibration and the slight noise of the exhaust is
indistinguishable a few feet away.
The principal feature of the plant is the storage
battery, of the Chloride accumulator type, built and
installed by the Electric Storage Battery Company
This battery is composed of 63
of Philadelphia.
cells and is capable of carrying a load of 60 amperes
for a period of eight hours. The engine and generator are only run for a short time each day, long
enough to charge the battery, and then the load is
thrown upon the battery. The plant is comnlete in
itself and as economical as if it had been built on
a much larger scale.

traction.

,

A paper re>.d before the Ohio Electric Lighi Ass.jciation
^olumbus. Ohio, Octooer 15, 1902. Mr. McKninht is president
e Mlddletown (OhioJ Electric Light and Power Company.
I.

has a private electric-

grounds.

What

Edison's

Gwynne Vanderbilt

and power plant at his summer home Oakland
Farm located at Portsmouth, R. I. The installation
will furnish power to several
buildings
on the

ture.

rules used are the same as those given by
the hignest authorities on the subject of heating,
and are the same as those which have been in general
use for a number of years.
In determining the amount of heat a given building will consume, measurements are taken of the
cubic contents of each room, it being assumed that
the atmosphere of a room changes once and must
be reheated. The snuare feet of exposed glass surface is also measured, the loss of heat through one
square foot of glass being 75 times as much as the
heat consumed by one cubic foot of air. Next the
square feet of exposed wall surface is taken, it
being estimated that 10 square feet of wall surface, in
the average well-built house, will use as much heat
as one square foot of glass surface.
By this means we arrive at the total number of
feet of radiating surface to heat a given building

exceeding seven

clerks.

light

Culumt^uB on October

will deliver parcels not

not interfere with the passenger traffic. If a number of small parcels are to be delivered, a boy accompanies the car, which has a receptacle for the
parcels.
When the car does not pass the place of
delivery the parcels are taken round in small handcarts or on tricycles by the boys.
Each morning trailer cars, for the use of which
a special pennit hedged around with many conditions had to be obtained from the Board of Trade,
are sent to the railway station for the baskets of
parcels for delivery from large towns, and on their
way to the central depot these are sorted by two

[From an address by Acting President E. H. McKnight of Middletowo, Ohio, at convention ot Ohio Electric Light Associaiion
at

it

;

densing plant.

Cost of Operation

depot

pounds for 2d., 14 pounds 3d., 28 pounds 4d., and
56 pounds 6d. It will deliver a parcel of four pounds
in Manchester for 3d.
its competitor, the railway
company, charges 6d.
The system is conducted in such a way that it does

;

of operating the heating plant under
ordinary conditions is not great, the principal expense being in the amount of live steam used to
operate the circulating pumps, which at no time
is any great amount, tne total for the entire heating
season being a comparatively small item. No extra
labor is needed at the plant, since what little attention the heating plant may require can be given by
the same force of men heretofore employed at the

.

about 5,000, while the business is developing at the
.rate of 300 or 400 parcels a week.
The electric railway at present includes about
30 miles of track, and connects Hanley, Stoke-

If they could operate the lighting plant continuously for 24 hours, they could
afljord to sell their current at a sufficiently low price
then the gross returns from heating
to pay for fuel
would be net profit.
L. B. Hoit of Cleveland held that where it is possible to secure water for condensing, and particularly in plants where they have no day load, a better
revenue could be secured than by attempting to use
exhaust steam for heating purposes. If it is possible
to maintain a day load on the plant equal to a light
load, so that the plant will be in operation for 20
hours out of the 24, the advantage gained by using
the exhaust steam for heating is about the advantage
gained in condensing. However, the cost of the
investment on installation for heating purposes must
be considered as a matter of expense to be charged
against the heating system as compared with a con-

The expense

_ _

bill

1902

Not alone

until close
quite 50 per cent.

building from the heating apparatus, not having
passed through any other building.
The insulation of the mains is a matter which
The material
necessitates much care and attention.
which has been found to be the most efficient and
inexpensive consists of hemlock boxes built with
double air-tight compartments, in which the mains
are laid, the space remaining about the pipes being
well filled with process shavings or mineral wool.
The outside of the boxing is protected by a prepared
building paper. Where this kind of insulation has
been used, the loss of heat on the line amounts to
not more than 15 to 20 degrees; that is to say, when
water is sent out at 180 degrees it will return to
the plant at 160 degrees. Thus, when this water is
raised from 160 degrees to 180 degrees, it is ready
Care should also be taken in
to send out again.
anchoring the mains, and providing for expansion.

Method

coal

i,

—

Discussion.
E. F.

November

The
III.,

Traction Company of Galesburg
to an increase in capital stock from

People's

certifies

$100,000 to $150,000.

The feasibility of running electric cars over steam
railroads between the regular trains, is being tested
It is said that the experiment promises
in Saxony.
to become a financial success.

November
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calls attention to the dangerous nature of that par"Such locations are alticular crossing, and says
ways a menace to travel unless cars pass over them
very slowly. If they are unavoidable, the rate of
.speed over them should be secured by regulation, and
not left to the discretion of motormen. The state:

New York
New

Notes.

York. October 25.— Report says that Jacob

president of the Brooklyn Rapid
Transit Company, presented his resignation to the
directors three weeks ago and that it has been accepted, bvit that formal annotmcement will not be
made before the first of the year. S. C. Calderwood.
assistant president of the company, and D. S. Smith,
general manager, liowever, deny that Mr. Greatsinger
Ihese denials are disregarded in view
has resigned,
of the general belief in financial and railroad circles
that Mr. Greatsinger will not continue as president

W.

Greatsinger.

end of this year.
rapid-transit commissioners are at present
nnich interested in a settlement with the controllers of
the Astor property at the corner of Broadway and
Fortv-second Street. The subway is temporarily held
up. and yet the city does not want to proceed with the
condemnation proceedings, as it is probable that a
better arrangement can be reached out of the courts.
Justice O'Gorman recently ruled that the Rapid
Transit Commission must pay for the electric-wire
ducts being installed in the tunnel, since they were, by
court decision, a part of the road equipment and not
sum
a part of the tunnel construction proper.
after the

The

A

of $1,200,000

is

involved.

Jersey end of the old North
Work on the
River tunnel at the foot of Fifteenth Street was
resumed on Monday. The existing part of this tuntunnel
nel was commenced 26 years ago, but the

New

was never

finished.

prominent part
in the coming Federation Festival of Women's Clubs
6th,
to be held at the Waldorf-Astoria on November
7th and Sth for the benefit of the Trade School for
Minerva
The
Girls, is the Minerva Club of this city.
A
Club will preside over the electrical booth.
has been ardisplay
electrical
unique and elaborate
ranged. Every style of electric light will he used

Among

which

the clubs

will take a

to beautify the booth.
petition in bankruptcy was filed
during last week against the Falcon Electric Manufacturing Company of New York city, with factory

some manner

in

An

involuntary

Theodore M. Taft was appointed
J.
The
temporarj- receiver for the bankrupt company.
action was brought on by the company's recently
having issued a mortgage for $12,832 to the American
Union Electrical Company on all its machinery and
at Ampere, N.

'

tools.

The following incorporations occurred during the
week
Electrical Reflector Company, New York; capital,
$10,000; directors. W. A. Schiffer, E. A. Kerbs and

New

C. L. Gaus.

Y'ork.

American Device Manufacturing Company, New
York railway and electric supplies capital, $100,000
directors. Nelson Stafford, A. N. Stafford and Edgar
;

;

Beckman.
The Eickemever Electric Pump Company, HoboRegistered office,
ken, N. J.; capital stock, $50,000,

Jersey Citv. The incorporators are Carl Eickemeyer, John W. Avery and
O.
S. R. Bullock.

Montgomery

185

Street.

New

England News.

25,— The Pettingell-Aiidrews Company, dealer in electrical supolies, has
moved from Winthrop Square to more commodious
quarters at the corner of Pearl Street and Atlantic
Avenue.
A newspaper dispatch from Atlanta, Ga,, gives information of the proposed organization of a company
Boston.

Mass.,

October

purchase the electric railways in all the important
southern cities. The reputed head of the trust is
the United States Security Company of Boston. The
company is unknown in this city. Boston people
who are interested in southern electric railways profess entire ignorance regarding any such comhina-

to

tion.

The Willimantic Traction Company has decided
at South W^indham, Conn.
by steam.
General Manager J. E. Sewell of the Connecticut
Railway and Lighting Company says that the company's electric railway betiveen Cheshire and Mount
Carmel, Conn., will be in operation before snow flies.
The road is about seven miles long. It will connect
with the Fair Haven and Westville system at Mount

to locate
It

its

power house

will be operated

ments of onlookers as to the speed of the car are
conflicting, but
is
speaking within bounds to
it
say that the car was making at least 15 miles an
hour. The impropriety of undertaking to pass these
carriages is apparent, but aside from that, the pace
The
at which it was attempted, was a reckless one.
immediate responsibility for the movement of the
car rests with the motorman. He evidently thought
that by keeping up a high speed he would pass in
front of the carriage, and assumed that the sound of
his gong would warn everyone that the car was
coming and that they must keep out of the way.
street car should always
This was all wrong.
be under such control as to enable the motorman
to meet any event which he has reason to believe
This rule prohibits high speed
is likely to happen.
at a place like this, where a motorman is bound to
know that a car has no right-of-way over a carriage,
that there is always a chance that a driver may not
seasonably hear the gong or notice the approach
of the car, may not estimate distances accurately, or
may not be in command of his horses at the critical
moment.
motorman has no right, when crossing
a street, to assume that, at the sound of his gong, all
other travel will surrender the right-of-way to him,
On the other hand, a driver, on approaching a streetrailway track, should not forget that a car may
appear at any time, with limitations upon the power
to guide it and sometimes upon the power to conThe driver of this carriage did not hear
trol it.
the gong and turned his horses to cross the railway,
without looking back to see that no car was coming.
Upon an ordinary occasion, a driver in charge of
a single carriage should have taken no such risk.
It is to be borne in mind, however, that it was a
matter of common knowledge that this carriage contained those to whom the entire community would
be expected to show deference; that the carriage
was followed by other carriages, one containing
those especially charged with the personal safety of
the president, and by mounted men on guard duty.
Under such circumstances it was not strange that
the driver should give entire attention to his four
horses.
The regulation of speed upon street railways is expressly left, by statute, to the companies
and to boards of aldermen and of selectmen. The
frequent occurrence of accidents caused by excessive
speed upon the highways, leads us to again call attention to the need of regulation."

A

A

The Boston Suburban Company has bought an
additional So.oco feet of land in Waltham, Mass.
The company will build a large central power house
as a feeder for its system of street railways
general repair shop on this land.

and

a

B.

Southern Developments.

—

N. C, October 25, Captain Seaton
planning to establish an electric plant
at High Falls, near Griffin, Ga., where he proposes
to develop between 30,000 and 40,000 horsepower,
the plant to cost, according to estimate $200,000,
The directors of the Macon (Ga,) and Indian
Spring, and the Consolidated Car Companies have
recently held a meeting to perfect arrangements for
consolidating the two interests. W. W. Mackall and
others are interested. The Consolidated company is
preparing to build a number of connecting lines.
T, J. Carling is president and manager.
The Nashville (Tenn.) Railway Company announces that it will expend $1,000,000 in improvements, according to an agreement entered into by
Charlotte,

Grantland

is

the city and the receivers of the railways. The city
will relinquish all claims upon the franchises and
abandon a suit seeking to recover the same.
The electric lines in Montgomery, Ala,, are causing considerable trouble on account of the fact that
three tracks are being laid on one street. No decisive action has been taken to prevent the move.
It is reported that waterpower on Kinchafoonee
and Muckalee Creeks, near Albany, Ga., will be dehydraulic engineer is now on the ground.
veloped.
The Savannah Electric Company of Savannah, Ga.,
has just begun the work of placing new rails and
L.
other equipment on several streets.

at

& M.

Manufacturing Company, organized
Portland, Maine, has filed its certificate of organJ.

with the Maine secretary of state. It proposes to manufacture and deal in electrical apparatus and has a capital of $1,000,000; $15 paid in.
Fletcher W'. Jewell of Boston, Mass., is president,
and William F. Miller of Boston, Mass., is treasurer.
The Massachusetts railroad commissioners have
rendered a report on the accident to President Roosevelt's carriage at Pittsfield, Mass., on September 3d.
The board blames the management of the Pittsfield
street railway for having no "go-slow" rule for the
dangerous place where its track crossed the highway at grade, and blames Motorman Madden for
not using reasonable care, but finds extenuating circumstances in the facts that his car was in a \vay
exempt from the general arrangement for stopping
cars that morning, and that among the nassengers
interested in having him make high speed was a
leading officer of the railway company. The finding
emphasizes the need for the general regulation of
the speed of electric cars. In its finding the board
ization

Harold J. Rossi, a nephew of Archbishop Gillowof the City of Mexico, has begun the construction of
a large electric power-transmission plant, situated
near the town of San Martin Texmelucan, in the
state of Puebla, Mexico.
It is estimated that sufficient energy will thus be generated to run the various cotton mills and other large manufactories of
that section.
At a meeting of the citizens of the town of McKinney, Texas, held at the instance of a representative of the Union Traction Company of Cleveland,
Ohio, the sum of $10,000 was subscribed as a bonus
for the proposed interurban electric road which that
company is to huild between McKinney and Blue
Ridge,

announced that

J, H, Broocks of Beaumont,
controlling interest in the Gulf
and Interstate Railroad, which line originally ran
between Beaumont and Port Bolivar, opposite Galveston, a distance of about 60 miles, is organizing
a company with a capital stock of $8,000,000, which
has for its object the rebuilding of the road and
converting it into an electric line. It is also planned
to establish extensive terminal and port facilities at
Port Bolivar. More than 30 miles of this road was
washed away by the great Galveston storm of two
years ago, and only 30 miles of it has been in operation since then.
H.

It

is

Texas,

who owns

a

From the Buckeye

State.

—

Cleveland, Ohio, October 25. The city authorities
of Defiance are making an investigation of the fall
of the Maumee and Auglaize Rivers at that point,
with the idea of establishing a waterpower plant.

shows a fall suffiand that the Maumee
is even better, although no measurements have been
made on it. In case the plan is carried out, an
electric-light plant will be operated by it, and power
It
is
said that the Auglaize
cient to give 2.700 horsepower

will be sold

for other purposes.

The Erie Railroad has made arrangements

to enter
Springfield over the Dayton, Springfield and Urbana
electric line,
coach similar to the steam-railroad
coaches will be used, and the passengers will be
transferred to this car at Durbin, The line will
meet every train, and there will be no waits.
The Cleveland, AKron and Southern Fast Line
Railway Company of Akron has been incorporated
with a capital stock of $10,000 to build a line between

A

Cleveland and Akron, with branches to Canton and
L. Childs, George W. Sieber,
and other Akron men are interested in
the new company.
The Cleveland and Sharon Traction Company will
shortly increase its capital stock from $10,000 to

Thomas

Massillon.

C. R. Grant

A

$1,500,000,

contract

will

be

let

to

the

Morgan

Mining and Engineering Company for the construction of six miles of track from Middlefield east.
It
is thought the remainder of the line will be completed by June ist.
Luther H, Allen. J, W, Holcomb and other Cleveland

men

are interested in

a

new railway

that

is

proposed from Buffalo to Dunkirk, N. Y. The company will be known as the Buffalo, Dunkirk and
Western, and it is stated that it will be constructed
as soon as possible.
In connection with this, it is also
said that the Buffalo and Point Gratiot (N. Y.)
Street Railway Company will be reorganized soon
and a consolidation with several other companies is
Activity in electric-railway building in

anticipated.

Southwestern New Y''ork is assuming an interesting
aspect, and the fact that there is a probability of a
connection between these roads and the Ohio lines
in the northeastern portion of this state is of importance to Ohio men.
When the line of the Western Ohio Railway Company from Sidney to Piqua is completed, the company
This secwill have 59 miles of track in operation.
tion will be in operation by December ist.
The portion between Lima and Findlay, 32 miles, will be
constructed this fall and winter and will be in operation

the latter part of the coming year.
president of the road.
O. M. C.

some time

A. E. Aikens

is

A

Carmel.

The

their home in the city of Merida, Mexico, have
organized a company to build an extensive system
of urban and suburban electric lines.

make

Texas and Old Mexico.

—

Austin, Texas, October 24. It is learned that the
which is being made to organize a company
to build an electric railway between Austin and San
Antonio, a distance of 81 miles, is meeting with sucHarry Landa, a wealthy manufacturer of New
cess.
Ijraumfels, Texas, is interested in the enterprise.
After many hitches and delays, the big project
of organizing a company for huilding an extensive
system of electric street railway in the city of Monterey, Mexico, has been consummated and the actual
work of constructing the new lines has been begun.
The company has a capital stock of $1,500,000, gold,
and its financial backer is the firm of Sperry, Jones
& Co. of Baltimore, Md. R. B. Sperry, the senior
member of the firm, is in active charge of the new
enterprise, and is now in Mexico superintending the
preliminary work. He will return to the United
States in a few days and place orders for construction material, equipment, etc.
number of millionaire Henequin planters, who
effort

A

Detroit, Mich.
Detroit, October 25.

pany of Detroit has

— The

Standard Electric Com-

of incorporation.
stock is $10,000, with $6,000 paid in.
incorporators are Fred. W. Haines, John Broad
and John R. Haines.
The new Detroit electric road to Forest Lawn and
Mt. Olivet Cemeteries was completed this week and
dedicated hy a spread and speeches at Mt. Olivet
Cemetery.
party of owners and friends took the
first trip over the new line, which was constructed
at a cost of $25,000.
A special election has been called at Trenton
Mich., to vote on the question of issuing $7,500 electric-light plant bonds.
The supervisors of Big Rapids, Mich., have granted
a franchise for three steel or stone dams across the
Muskegon River, to Erwin & Co., who are backed
by Boston capital, and will develop, possibly, 30,000
horsepower. Electric current will be supplied to
Grand Rapids, Muskegon and other nearby points for
factories, lighting and trolley roads.
The United States Geological Survey is studying
various Michigan streams for the purpose of advising
C. G. W.
development of waterpower.

The
The

capital

A

filed

articles
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Information from Indiana.

—

Indianapolis, October 27. Tlie city of Alexandria
is complaining of the Union Traction Company and
says that for the sixth time in 18 months a water
pipe under tlie company's tracks has been replaced
owing to electrolysis having eaten holes in it.
The city insists on the company paying for the damages and taking some steps toward preventing furLitigation over the matter is not imther injury.
probable.
Surveys were completed during the week for the
Evansville, Suburban and Newburg line to Rockport,
The 10 miles of the line which
a distance of 23 miles.
is in operation is operated by dummy engines, but
when the extension is finished, electricity will be used.
The road is highly regarded, as Rockport, the county
seat of Spencer County, has no direct railway communication with Evansville.
President Fauvre of the Indianapolis and Eastern
Traction Company, said last week that the extension
of its line from Knightstown to Dublin was proving
a hard proposition from an engineering point of view.
"Only three routes are open, and each have their
The Blue River-Scoval-farm
said he.
difificulties,"
route is likely to be adopted, and the only thing that
can prevent the immediate completion of this necessary connecting link is unfavorable weather. When
completed Mr. Fauvre said the line from Indianapolis to Richmond, connecting and operating in conjunction with the Cincinnati, Columbus and Cleveland
lines with through sleeping-car service, etc., would
be the greatest interurban line in the country.
Muncie boasts that five electric-traction lines are
now building and positively assured for that city,
which, added to the Union Traction Company, now
operating between Muncie and Indianapolis, makes
This will
six roads to be operating within a year.
make Muncie the second largest traction center in the
state.

The Merchants' Heat and Light Company, which
recently secured a franchise to construct and operate
a plant in Indianapolis, has encountered difficulties
and is threatened with injunction proceedings if it
attempts to lay its conduits in the downtown alley.s.
These alleys are already burdened with seven or eight
underground constructions, and none of them will
permit the new company to lay conduits close to its
property.
F.

Northwestern Notations.

—

Minneapolis, October 25. The Fargo and Moorhead Street Railway Company has directed Civil
Engineer George E. Moffatt to make all preparations for starting construction on the line at Fargo,
N. D., without delay.
is rumored at Sault
Ste. Marie, Mich., that
electric railroad will be constructed to St. Ignace.

It

an

power to be secured from tlie waterpower at
Sault Ste. Marie.
1 he street-railway system at Sheboygan, Wis., has
been transferred to an eastern syndicate. The line
to Sheboygan Falls will be extended to Plymouth
and possibly to Elkhart Lake.
City Engmeer Coleman of Winona, Minn., is preparing plans and specifications for a municipal electhe

u ic-lighting plant.
C. H. Causey of Fort Benton, Mont., has been
a franchise at Havre, Mont., tor the installation of an electric-light and waterworks system.
the Electrical Commission of Duluth plans to
have all overhead wires down in the business section of Duluth in another year; in the business
district of the West End within three years, and in
Vv est Duluth in five years.
1 he electric companies
are to construct conduit systems and the city will
granted

reserve the right to use a portion of the space for
meeting will be called soon of
its own wires.
the representatives of the various electric companies
the
Electrical
Commission
and
to talk over the matter and to consider plans.
Ex-Mayor Johnson and James Kennedy of Fargo
have been granted a franchise at Williston, N. D.,
for the establishment of an electric-lighting plant
It is estimated that the plant will cost about
there.

A

$40,000.

T he North American Telegraph Company is arranging to extend its wires north to Winnipeg,
Man., connecting with the system of the Canadian
Pacific Railway.
The line from the Twin Cities
will connect by way of Fargo and Grand Forks,
N. D.
The city of Mankato, Minn., is taking bids until
'

.

November 7th for furnishing street lighting for a
period of one, three and five years, with arc or
incandescent electric lights, with gas, gasoline or oil
lights.

Public Service Company of St. Cloud, Minn.,
gradually consolidating the two systems of lighting there into one, since the merger of the companies, and is also placing the poles in the alleys
I'he

is

and removing them from the

will be erected at Carson.
The power will be transmitted at a potential of 24,000 volts.
The Utah Light and Power Company has been making a number of additions to its equipment, and
Fiederick Sargent of Chicago, consulting engineer
for the Utah company, arrived here this week to
look over the situation and assist in making plans
for the future development of the company's interests.
There has been a delay in getting the electrical
apparatus in connection with the new Alvarado fountain, recently placed in position at Albuquerque, New
Mexico, in the plaza, but on Monday evening a score
of jets rising in golden streams over the powerful
lights of many lamps arranged at the base of the
asin, was turned on and the water fell in iridescent sprays.
The display attracted a host of admiring visitors from surrounding towns. The fountain
was designed by Architect Whittelsey of Albuquerque and was constructed by local firms.
Tlie Intermountain Electric Railway Company has
obtained a franchise from Boise, Idaho, for operating a street-railway system over certain streets.
Mr. Belts, a Michigan capitalist, backed by eastern
money, has asked the City Council of Spokane,
Wash., for a franchise to operate a line for passenger
and freight traflSc from Spokane to Cixur D'Alene
City, a distance of 30 miles.
The power is to be
furnished by the Washington Water Power Company.
It is expected the gentlemen will have no trouble
in securing a franchise for the line, which will cost
about half a million dollars, and it is proposed to
make the run with passengers in one hour, cars
to be run hourly, while at night freight will be hauled
to and from the mountain city.
G.
)

of Hastings, Minn.,
council of Hastings,

Minn., to sell the plant to the city at $300 a
for a period of eight years.

month
R.

the Rockies.

—

Salt Lake City,^ October 23.
It has been definitely
decided that the Truckee River Company will supply
electric power to Carson, Nevada.
The material for
extending the line has been ordered and a sub-station

made

lias

an

1902

contract with the new owners whereby
complete new installation will be needed.

a

alriiost

The Marksville (Iowa)

Company

i,

has

organized

An

president.
once.

Electric Light and

with

W.

Power

Couvillion as
electric-light plant will be erected at
F.

Huntsville, Ala., has employed Mr. Jackson, an
engineer of Nashville, Tenn., to prepare plans for
installing a new electric-light plant.
Bids are invited.

Reedsburg, Wis., will receive bids until November
Sth on the furnishing of 25 enclosed-arc lamps and
transformers. A. H. Clark, city clerk, may be addressed.

The Saugerties (N. Y.) Light, Heat and Power
Company has been incorporated with a capital stock
of $50,000.
The incorporators are H. B. Hord, R. C.
McCormic and C. W. Eichells.
The Gladys Electric Light, Water and Power
Company of Huron, S. D., has been incorporated
with a capital of $100,000. The incorporators are
L. F. Reuckenstein, F. Taylor and M. Hoke.
The Edison Illuminating Company of Detroit,
Mich.,

reported to have been sold to a syndicate of
and Boston capitalists. It is said the
new company will more than double the capacity of
the present plant, expending some $2,000,000 within
the next two years.
The syndicate offers to take
all the stock of the old company at $60 a share
par value $25 and is said to have obtained over 90
per cent, of it already. W. F. White and C. W. Wetmore of the North American Company of Boston
are managing the deal.
is

New York

—

PERSONAL.
King Victor Emanuel

In-

dustrial Merit.

Reginald
ventor,

Fessenden,

A.

the

space-telegraph

in-

at present at Fort Monroe, Va., superinthe installation of a station for further ex-

is

tending
perimental purposes.

H. Kreitler of the Consumers' Incandescent
of Owensboro, Ky., visited Chicago
for the purpose of securing additional machinery for the manufacture of lamps. Mr. Kreitler
reports that the company s business is "booming."
A.

Lamp Company
week

last

Colonel Abner B. Packard of Quincy, Mass., a
director of the Quincy Light and Power Company,
died suddenly of heart trouble, last week.
He was
born November 21, 1821, was a veteran of the Civil
War, being colonel of the celebrated Sixth Massachusetts Regiment when it went to the front, and
was engaged in the business of supplying stereotyping and linotype metal to New England and New
York newspapers. He left a wife and two sons.

Eugene N. Foss, manager of the

B. F. Sturtevant
largely interested in the Old Colony
Street Railway Company of Boston, is the prime
mover in the organization of the New England Reciprocity League, which proposes to further the commercial and industrial needs of New England.
Mr.
1^'oss is the Republican nominee in the new Eleventh
i\^a5sachusetts Congressional District, and his platform calls for Canadian reciprocity and free iron,
coal and hides.

Company and

At the meeting of the New York Electrical Soon October 22d the following-named members
were elected: A. H. Ackerman, Frank F. Thompson, Orosco C. Woolson, E. VV. Hazazer, C. R.
iNevvman, John H. Dale, Charles H. Sinnett, Olin
Beecher Greene, A. F. Stanley, George L. Patterson,
Brice A. Frey, Berry Riphael, Gustave A. Brackly,
John L. Streever, R. Halliday Nexsen, George Greenwood, Henry A. Sheuplein, G. T. Luckett, Severn
D. Sprong, VVilliam T. Dempsey, F. Moreton Jack,
E. A. Harley.
ciety

Colonel Allan C. Bakewell, who was recently
elected president of the Sprague Electric Company,
has long been identified with the electrical industry,
and has won many friends by his executive ability
and honorable business methods. He was vicepresident and general manager of the old Interior
Conduit and Insulation Company, which was absorbed by the Sprague company some years ago.
Previous to his acceptance of the presidency he was
for three years second vice-president and general
manager of the Sprague company. D. Clarence Durland, who has been elected second vice-president of
the Sprague Electric Company . had been assistant
general manager of the company for the last three
years.
Mr. Durland is well known in the electrical
field

a

in

ELECTRIC RAILWAYS.

of Italy recently appointed

William Marconi a chevalier of the Order of

and combines engineering and executive
marked degree.

abilities

ELECTRIC LIGHTING.

streets.

The electric-light company
has made a proposition to the

Among

November

The Hoquiam (Wash.) and Aberdeen Street Railway Company has issued bonds for $125,000, the
proceeds derived from the sale of which are to be
used in building an electric railway between the two
places.

The Y'ork (Pa.) Street Railway Company has
decided to expend about $25,000 in needed improvements on its lines. All of the principal streets
through which the system extends will be doubletracked.

A mortgage for $300,000, covering the Wabash
River Traction Company's rolling stock, right-of-way,
has been filed. 1 he mortgage is executed m
favor of an eastern construction company and is part
of a plan to finance the Wabash company's new road
tiom Logansport, Ind., to Peru, Ind.
The Brockport, Niagara and Rochester Railway
Company of Brockport, N. Y., has been incorporated
to construct an electric railway 44 miles long from
Brockport to Medina. The capital stock is $500,coo.
Frederick Beck, W. S. Shields and S. J. Spencer compose the first board of directors.

etc.,

The Twin City Rapid Transit Company of Minneapolis and St. Paul, Minn., is said to have purchased a 22-acre tract of land in Kittsondale.
Ihe
piice paid tor the land was $21,676.
The company
intends to erect large barns on the land, it is repoiicd, and eventually to build additional shops.

The Yerkes-Morgan "tube" controversy in London, England, has taken a decided tuin
favor of
Mr. Yerkes. Mr. Morgan's plan, submitted to Parliament and which would have greatly ifnerfered
with the financial success of the Yerkes roads, has
been blocked, at least for the present, for it is possible that a reconsideration may occur.
1 he Pall
Mall Gazette comments on the action of Parliament
a very deprecating manner and infers that Mr.
Morgan's plan was not given a fair hearing.

m

m

The statement

:

$21,450.86; operating expenses, $10,420.06; net earnings, $11,030.80.
This statement covers the operation
of what is practically only one-half of the mileage
over which the company will operate when the property is completed.
From the fact that the Elgin
branch is not yet ready for operation, the comjjany
is now serving only one-half of the population 'tributary to the entire line.

A

proposition submitted by A. B. Colvin, president of the Hudson Valley Railwav Company, on
the night of October 20th, to the striking employes
of the company and accepted by them suddenly and
unexpectedly failed on the following day. The result is that the strike, inaugurated on August 30th
still continues.
The proposition was that the existing troubles be settled by arbitration. The board
was to be made up of three men, one chosen by each
side and the two so chosen to select a third.
At
the first meeting of two appointed arbitrars, a disagreement occurred and the strikers' appointee withdrew.

Emporia, Kan., has sold the $20,000 bonds voted
to build an electric-light plant, and work on the
plant will

commence

000.

The Clendenin
the

Gallipolis

POWER TRANSMISSION.

soon.

The large power house of the Helena Light and
Power Company of Helena, Mont., was destroyed
by fire on October 21st. The loss is placed at $50,Electric Light Company has sold
nlant for $12,500.
The pur-

(Ohio)

chasers take the plant on

November

ist.

The town

of the earnings of the jVurora, Elgin

and Chicago Railway Company for the inonih of
September shows the following
Gross receipts

A

deal has been closed whereby the waterpower of
Koochiching Falls, on the Rainy River, will be developed. This river is the boundary line between
Minnesota and Ontario, and considerable difficulty
was experienced in negotiating with the Canadian
government. By the present agreement, Canada is
to get the use of 3,500 horsepower under any circumstances, and if this be less than 50 per cent, of

November
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i,

that developed, she is to get enough more to make
up one-half. The estimated developable horsepower
is

8,000.

The Golden

Power Company

of San Francisco, Cal., has been incorporated with a capital stock
of $10,000,000. The directors are C. L. J^'Iorri]l, H.
The company proposes to
L. Lange and T. Getty.
develop electric power from the Feather River. The
to be established about l8(5
first power house is
miles from San Francisco. At this plant it is said
about 60,000 horsepower will be developed.

State

SOCIETIES

animal

of

botany,

insect

and lower

life.

The Philippine Commission has passed a bill providing for the construction of a standard-gauge electric railway in Manila and for a lighting and power
plant.
Advertisements for tenders will be inserted
in Chicago, New York and Washington papers, and
the specifications will be exhibited in Manila and
Washington. The bids will be opened in Manila
on March

5th.

TRADE NEWS.

AND SCHOOLS.

Electric Manufacturing Company has
recently opened a sales office in Atlanta, Ga. The
office is in the Empire Building and is in charge
of George P. Hardy.

The Stanley

Plans for a new heat and light plant for the University of Pennsylvania, located at Philadelphia, Pa.,

have been drawn. The building will be much larger
than the present one and will cost $500,000.

Correspondence Schools of
Scranton, Pa., is anxious not to be confounded with
Correspondence
Institute
of America of the
the
same city. The former is the great collection of
correspondence schools that has won an internaAs to
tional reputation by its phenomenal success.
the latter, the Scranton Tribune says that the four
principal officers of the Alt. F. Clark Company,
which conducts the Correspondence Institute of
America, were arrested on October 15th on a warrant charging them with using the mails to defraud.

The

valuable in the study
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The Cincinnati (Ohio) Electrical Tool Company
has been incorporated with a capital of $15,000. The
incorporators are J. W. Zimmerman, George A. Appel
and Charles A. Appel.
The Champion

Trolley

Harp Company

Phila-

at

delphia, Pa., has been incorporated with a capital
stock of $130,000. The company proposes to manufacture improved trolley harps.

The Chicago agency for the Triumph Electric Company of Cincinnati is now at 1426 and 1427 Marquette
Building.
R. J. Randolph, well known in electrical
circles, has been appointed manager for the Chicago
district.

PUBLICATIONS.

The O'Brien Electric Light Letter Company of
Sacramento, Cal., has been incorporated with a cap-

The

engines and induced-draft apparatus of the
Buffalo Forge Company of Buffalo, N. Y., are well
known. Two new booklets issued by the company
named illustrate these excellent types of machinery
The publications are neatly executed.
clearly.

Manufacturing Company
of \\'arren, Ohio, is sending out a striking and beaiiof
a well-executed chemiin
the
form
tiful souvenir
graph in bas-relief of Makart's "Diana's Chase."
The picture is mounted on heavy cardboard and is
about 15 by seven inches in size. Below the picture

The

Sterling

Electrical

the name of the firm, a representation of the Ster"The lamp
ling "Special" lamp and the phrase
that makes Warren famous."
is

:

SPACE TELEGRAPHY.
A

newspaper paragraph states that it has been
decided to establish Marconi space-telegraphy apparatus at all stations and on all passenger trains on
Italian railroads.

A

London is to the effect that the
Western Telegraph Company has equipped its cable
ships with a new system of space telegraphy, deThe ships are to
signed by J. E. Maskelyne, Jr.
report from

be used in an auxiliary cable service for inter-island
service or anj' other short stretches where tides and
rocks unduly shorten the life of cables. Mr. Maskelyne's system utilizes a closed metallic circuit for both
the sending and receiving stations, and a new form
of coherer, dispensing with metal filings. It is asserted that its action is delicate and reliable.

"The
The London Telegraph of October 7th says
steamship Minnehaha of the Atlantic Transport Line,
from New York, passed the North Foreland on
Monday afternoon, and should have docked at Tilbury early in the evening, but was detained by a
fog in the Thames above Southend. The owners
wished to ascertain her whereabouts, and communicated with the Marconi company, who instructed
its Chelmsford station to "call her up," as this ship,
among several others of the Atlantic Transport Company's fleet, is fitted with the Marconi system of
wireless telegraphy. This was done and the ship's
:

was discovered."

position

MISCELLANEOUS.
James 0. Lyman of Waterbury, Conn., superintendent of the Standard Electric Time Company, has
invented a new electric clock which

is

intended for

the operation of bells and signals in factories, schools,

Charles Whitney Carman, the inventor of the Car(electrical) opaque projector, has been engaged
by the directors of the Coliseum, who have charge
of the Pure Food Show, to give daily exhibitions of
his invention during the progress of the show, which
will take place this month.
The Carman projector
was full" described in the Western Electrician of
February'' 22d last.
The apparatus promises to be

man

stock of $50,000, subscribed in full.
The prmcipal place of business of the company will be San
ital

Under Mr. Keech's jurisdiction salesmen
were gradually added until the seven states allotted
to the management of the Chicago office were fully
covered. At the opening of business in the fall of

territory.

1902 the large amount of business sent in to the New
York home office from the various western branches
of the company was of such quantity as to make it

necessary that a main

office be established in Chicago, through which all business west of Pittsburg
will henceforth be transacted.
Under this arrangement the northwestern district office previously established^ at Minneapolis, and the new Cincinnati
office, will be tributary to Chicago, and the entire
western department will be under the management of
Mr. Keech. Incidentally, it may be said that Mr.
Keech has had extended experience in the incandescent-lamp field.
For several years he did business throughout the West for the Sawyer-Man Company, and, in addition to this work, his successful
career^ with the Bryan-Marsh Company would seem
to indicate that his company has made a wise choice
in his selection as manager of the western half of
its business.
The Bryan-Marsh Company has just
moved into a fine, large suite of offices at 510 Fisher
Building, Chicago, where it will
be thoroughly
equipped to carry on the increasing business.
One
of the most interesting points to lamp buyers relative
to the new sales organization of the Bryan-Marsh
Company lies in the fact, that the company will
carry a stock of about 585.000 lamps in Chicago,
260,000 in Minneapolis and 60,000 in Cincinnati. As
many as 12 salesmen are now traveling from the
Chicago office and its branches. The present most
excellent condition of the Bryan-Marsh business in
the West is largely due to Mr. Keech's indefatigable
efforts in behalf of this institution.
.

Francisco. The first board of directors is made
up of the following: D. J. O'Brien, M. J. Sullivan,
L. Zeh and E. J. Maloney.

The H. P. Cameron Electrical Manufacturing
Company of Ansonia, Conn., has been incorporated
with a caoital stock of $50,000. The company proposes to deal in electrical apparatus and appliances
used by street-car and power companies. The incorporators are Irving Whiting, John T. Kent, John
Elliot, Jr., and C. E. Tullar.

An injunction was issued against J. F. Buchanan
of Philadelphia on October 14th in a suit filed by
the General Electric Company on the Tournier patent, No. 559,232, issued April 28, 1896, the particular
infringement alleged being the sale by Mr. Buchanan
of certain lamp sockets manufactured by the New
England Electric Manufacturing Company of Boston,
Mass.
Sealed proposals will be received at the office of
the
supervising
architect.
Treasury Department,
Washington, D. C, until November 25^ 1902, for the
installation of a conduit and electric-wiring system
for the United States public
ouilding at IBoise,
Idaho, in accordance with the drawings and specifi-

which
Washington or

office

of

in

intendent

Taylor

may

be

obtained

the
at the office of the superof construction in Boise. James Knox
the supervising architect.

copies

cation,

is

at

In its "Copper Gossip" circular of October 15th the
National Conduit and Cable Company says
"Copper has displayed' considerably more life within the
last few days, and the tone of the market reflects a
more optimistic feeling than for weeks previous. The
prospect of a speedy settlement of the prolonged coal
strike will undoubtedly go far toward removing the
policy of hesitation which copper buyers have pursued in the recent weeks, and there are indications
already that consumers are taking more interest in
the market.
large business has been done during
:

A

the last few days, and we know of at least 8,000,000
pounds of electrolytic sold at 11.60. There is a firmer

tone to copper now discernible, with electrolytic quoting at 11.60 and Lake 11.75. The course of the market has favored buyers for a long time, but it looks
now as if the end of the decline had been reached, at
least for the present."

The Bryan-Marsh Company, manufacturer of the
Bryan-Marsh incandescent lamp, offers an interesting
example of commercial expansion in its true sense,
The Bryan-Marsh lamp is manufactured in Marlboro,
Mass., and the operation of the company at the
beginning was confined chiefly to the East. It was
about six years ago that the local office was established in Chicago, and two years later a northwestern district office was located in Minneapolis. The
company continued to expand, and in September, 1900.
the Chicago office was made a district center under
the management of George C. Keech, who then represented the Bryan-Marsh Company in the Michigan

BUSINESS.
Electric Company of Chicago wishes
to call attention to Columbia lamps.
Any buyer of
incandescent lamps will be sent, upon request, an
attractive pamphlet entitled "That Question of Light."

The Central

Through changes

in the equipment of Power House
of the Lindell Railway Company at St. Louis,
the Whitehead Machinery Company of Davenport,
Iowa, has secured 10 72-inch by 18-foot tubular
boilers of 125 pounds' pressure each, with all accessories, that it has for sale and ready for immediate

No.

I

shipment.

The L. B. Allen Company, 1334 Columbia Avenue, Chicago, manufacturer of the well-known Allen
soldering stick and other electrical specialties, is
receiving orders in gratifying size and volume. The
Allen products have been on the market for a long
time and have stood the most severe tests. The company will mail a sample soldering stick and further
particulars upon application.
The Great Western Smelting and Refining Company of Chicago, which pays highest market prices
for scrap copper, brass, platinum, incandescent-lamp
bases, etc., states that it is doing a greatly increased
business over that of last year. The company has
on its books many of the largest electric-light and
street-railway companies in the United States and
is anxious to hear from otBer concerns that wish
to realize on scrap material.

The Commercial

Electrical Supply Company of
Louis, Mo., reports continued success in the sales
of the Nernst lamp.
In St. Louis Boehmer & Co.,
Nelson Morris, Scarritt & Comstock and John T.
Milliken & Co. use the lamps.
large order of the
lamps for shipment to Nicaragua, Central America,
has been booked. There is a steady demand from
central stations throughout the United States, and
the outlook for the lamp is very favorable.
St.

A

Eugene Munsell & Co., who are pioneers in everything connected with the mica business, have recently begun the manufacture of a mica chimney
for incandescent gas burners which is superior in
many respects to anything heretofore offered in that
line.
It is known as Warren's folding interlocking
mica chimney, and application has been made for a
patent on its unique and yet simple style of construction.
The chimney is packed and sold fiat, like
a sheet of paper, and it can be formed into a cylinder as easily as a sheet of paper can be rolled up,
the edges interlocking, as implied by the name. This
makes it possible to clean the chimney, when necessary, easily and thoroughly, which cannot be done
with the ordinary mica chimney. The shipping
weight of these chimneys is one-fifth less than that
of others, and they take up little space on shelf or
in storeroom.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued
711^81.

New
19,

Nathan T. Daboll,

Storage-battery

Plate.

London, Conn.

Application

filed

February

1902.

The

plate consists of wire gauze coated with finely diin turn covered with white lead.

((Jyiited States

Patent

Office^ October- 21, igo2.

ing frame comprises a longitudinal beam having an
eyebolt adapted for eng-'gemer t by a lifting hook and two
transverse beams provided with depending hooLs and
having a locking but readily separable connection with the
longitudinal be^m,
lif

vided carbon and tbis

Supporting and Lifting Mechanism for
711,488.
Secondar>--battery Plates. Louis H. Flanders,
Wilkinsburg, Pa., assignor to the Westinghouse
Machine Company, Pittsburg, Pa. Application
filed

February

1902.
This patent seems to indicate that the Westingbouss
interests purpose to entei the storage-battery field. Tbe
24,

711,520.

Electric

Motor

Osburn, Hoboken, N.
6,

1901.

The

for
J.

Renewed March

Vehicles.

Harry

Application

filed

17,

G.

May

1902.

supported upon the frame of the
The armature coils are supported on the vehicle
wheel and arranged to rotate ab ut the exterior of ihe
field magnet, and a commutator ro'ates upon the interior
of the annular field magnet. (See cut en next page,)
field

naagnet

is

711,532. Incandescent Electric

Scarsdale,
14,

N.

Y.

Lamp. John

Application

filed

J.

Rooney,

November

1901.

The base IB provided with two external contact pieces,
There are two (i'amf iits in the lamp, with a common electric connection between the filaments and one of tbe ccntact pieces.
Wires from the opposite end, of each filament
lead out of the base and protrude from it near the other cf
the coctact pieces.

vehicle.

711,537.

cago,

Storage Battery.
III.,

Frederick Sedgwick, Chiassignor to the International Battery
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2,22

Company,
gust

Chicago,

1902.
eiectroae for

Application

111.

cover over the lamp, operated by ihe bundle of the lanOpening the cover causes the lamp to project
tern.
through ihe openiDg, at the same time autrmatically making connection with the batte y circuit. (See cut.)

Au-

filed

2,

An

stc

rage batteries composed of juxtafoil, each layer having mi-

posed ti!m-like layers of lead

comminuted perforations therein sufficiently
numerous and minute to prcduce in ibe assembled whole a
cellular mass capable of capillary action.

nute, clcsely

Clayton Hobeirt, Philadelphia,
711,629. Insulator.
Pa., assignor of seven-tenths to W. Storm Miller

John C. Stewart and Walter

Fuse Box.
711,543.
Horn, Newark,

Ohio.

Application

Revolution Indicator. Erwin Laveni and
ApplicaJ. Lavens, Brooklyn, N. Y.
tion filed February 8, 1902.

Edward

Tly
is introduced within the blast bole.
suitable current through the furnace great heat is generated. This heat is continued until the suiioundicg rock
its expansion
is heated to a high temperature, whereby
exeits a disruptive tfEect against the outer mass of rock.

To record the revolutions of a shaft ihere are described,
in combination, a moving part carrying a bridge device, a
series of electrical contacts, means for closing ihe circuit
through the indicating mechanism of such device, a motor
device in circuit with the conta. ts, and means energized
by the motor device for indicating the passing of the

nace

(See cut.)

Plug. Henry P.
Clausen. Chicago, 111., assignor to the American
Electric Telephone Company, Chicago, 111. Application filed April 13, IQOI-

Switchboard

swill

h plug

is

1902.

the wire.

Art of Blasting. George Thomson, ElizaN. J. Application filed May 28, 1902.
By this "improved mode of blasting" an electric furpassing a

An improved

6,

711,635.

711,545beth,

Telephone

Ap-

Kerper, Reading, Pa.

adapted

A removable block or p'ug is provided on the under side
of the fuse bos, with a pole connection or socket to receive a pole end whereby the plug cr block may be readi'y
inserted and rtmoved to replace ihe fuse.

711,556.

S.

March

An insulator furnished upon its side or sides with a slot
to receive a wire the bottom of the slot being
furnished with a groove cf less width than the diameter of

April

filed

and Edward

plication filed

1902.

28,

November

the fuses to complete tlie circuit, mechanical devices released electrically by the blowing of a fuse, whereby the
arm is set in motion. Tlie motion is stopped when the
arm makes contact with the next fuse in an appreciable
period. Means fjr regulating the period are also provided.

Electrical

711,827.

Heater for Dental Purpose.

Ju-

Cook and Joseoh M. Pumerville, Michigan.

lius

Application filed July 15, 1901.
Ind.
A box creasing is divided by a removable horizontally
disposed plate into two compartments. An air-chamber
is carried by the plate and situated within the lower compartment. Air inlet acd outlet nipples are connected to
the chamber and have ihefr upper ends extending wiihin
the upper compartment. An incandescent Ismp is located
within the air chamber, while a resistance coil carried by
the plate and disposed within the lower compartment,
binding posts and switching devices on the upper surface
of the plate and arranged within the upper compaitmentn
and a cover or lid hinged to a box or casing and adapted
to cover and inclose the upper compartmeEt, constitute
the remaining features o£ the device.

City,

bridge device over the contacts.

Willard M. Miner,
to the Sun Electric
Manufacturing Company, Camden, N. J. Appli-

Telephone Receiver.
711,640.
Plainfield, N. J., assignor

cation filed March 7, 1901.
The cap of insulating material over the diaphragm is
flattened and smcoth externally, and centrally pierced
with a group of small apertures, whereby sound waves
may pass tut accidental ccntact wiih the diaphragm is

des ribed.

Carbon Holder for Electric Arc Lamps.
John A. Heany, Philadelphia, Pa., assignor to
the Teter-Heany Developing Company, Phila-

1902

i,

prevented.

711.567.

Application

Pa.

delphia,

filed

March

711,649.
all,

1902.

12,

ruary 26, 1901.
An eleciric escapement mechanism

Electric Alarm Clock. Thomas E. Heeter,
Louis, Mo. Application filed September 11,

St.

J.

Stock-

filed

Feb-

among other
pivoted armature, and a rocking arm

Details cf an improved caibon holder are described.

711.568.

Secondary Electric Clock. James
London, England. Application

Sr.,

features, a magnet, a
operated by the armature

711,660.

1901.
In combination with a clock-train there is s nrimally
stationary contai t arm, with means for actuating the aim

Machine

has,

and engaging a projecting arm.

Producing Perforated TeleGeorge H. Hackett, North Syd-

for

graph Paper.
ney, Canada, assignor to other residents of Nova
Application filed June 12, 1901.
Scotia, Canada.

from Ihe clock-train at pre deteimined internals, a p'uralitv of contact pins in ihe path of the arm. tn electric
bell'in cirruft with the contact arm and pins, whereby an
intermittent alarm is sounded £t predetermined intervals.

This invention relates to mechanical
ating paper for rapid ttlegraphy.
711,667.
'

Means

for perfor-

Regulating Electric Motors.
York, N. Y. Application

for

Robert Lundell,

means

New

May

10, 1902.
In an electrically propelled vehicle the crmbination
with an electric motor and two or more groups cf batteries
arranged to be connected in parallel or in series to the
motor by a speed-regulating controller, of means fcr causing the field strength of ihe motor to become practically
independent of the armature current when the batteries
are connected in parallel, but responsive to variations in
the armature current when the batteries are concected in

filed

series.

Induction Coil. Monroe S. Clawson, New
York, N. Y. Application filed December 24,

711,6^5.

igoi.
Features of this coil are an armature plate suspended
on wires, a spring vibrator fixed to the plate, a revoluble
drum to receive one end of the wires, means to relate the
drum, and screws bearing against ihe plaie.

Storage Batterv. Daniel E. Wiseman, Chi111., assignor of two-thirds to W. W. Vance,
Ottumwa, Iowa, and Charles V. Aspinwall, Chicago, 111. Application filed March 12, 1901.

711,710.

cago,

711,520.

— ELECTRIC

MOTOR FOR VEHICLES.

Inclosure for Telephones. Albert J. Parke,
Boston, Mass.- Application filed May 23, 1901.

711.588.

This p'-tent covers an inclosure for a telephone consisting tf a lood or awning closed at the top and sides
and open at the boitcm, w th a transparent section in the
hood.

Inclosure for Telephones. Albert
Boston, Mass. Application filed July

711.589.

Parke,

J.

13,

iQoi-

This inclcsure is made of a screen of a pliable material,
with prevision for W^hi and veLtilaticn.
C.
Bracket. George
filed
Ohio. Application

Showcase

711,610.

Cleveland,

Wright,

May

10,

1902.
This invention relates to show-case lightirg. A bracket
for an incandescent lamp ard wiring contecticns sre
provided.

Gas Battery.

711.614.

Oscar

Britzke,

St.

burg, Russia. Application filed January

A

Peters17,

1901.

The electrodes are supported upon rods ixed in the cell,
snd are compfsed of a conducting strip or ribbon bent
back and foi th upon itself in serpentine form, and having
a series of depressions produced therein to receive the
active material.

711,718.

for Fire Engines. JeCincinnati, Ohio, assignor of

Signal Installation

rome H. Deters,
four-fifths

Company,
April 28,

to the American
Cincinnati, Ohio.

Fire Hose Signal
Application filed

1902.

In the operation of a hose line attached to a fire engine
there are a valve-controlled discharge nozzle, a cylinder
in open communication therewith and a piston held
therein to a normal position and against a certain water
pressure by a spring. An elef trical bell signal and elecNormally
trical appurtenances are carried by the ei gine.
open contact pieces are in circuit with this electrical outfit, and a projection on the pisJon is adipted to close these
contact pieces to operate the b^ll sigoal when tl"e piston
is caused to move by reason of increase in valve prf ssure
due to manipulation of the valve in ihe discharge nozzle.

Telautomotor. Harry Shoemaker, Phila711,743.
delphia, Pa., assignor to Gustave P. Gchring and

NO. 711,545.

— ELECTRIC

-COMMUTATOR WITH

NO. 711,873.

FURNACE FOR BLAST-

QUICKSILVER.

ING.

Sign.
Illuminated
Henry S. Kemp, Richmond, Va., assignor to the
Reversible Electric Car Sign Company, Richmond, Va. Application filed February 25, 1902.
Contact plates are provided, so that ihe sign is remova-

Portable

711.867.

ble and

Electrically

may be operated

at

various places.

Illuminated Sign. Henry S. Kemp, Richmond, Va., assignor to the Reversible Electric
Car Sign Company, Richmond, Va. Application

711.868.

February

25, 1902.
shell adapted to receive an electric lamp
with a translucent plate and also having a
adapted to be slipped into the sign cas'ng
provided. The vertical stem is furnished
with contacts adapted to co-operate with the respective
contacis in the casing, and a pivoted latch is adapted to
uphold tbe stem.

filed

A concaved
and provided
vertical stem
from below is

Electric
Commutator. Wilhelm Loewen,
Breslau, Germany. Application filed March 22,

711,873.

1902.
In an electric commutator the combination of a chcmber containing quicksilver with a contact chamber, a channel of small diameter connecting the chambers, one or
more side channels of larger diameter between the chambers, and means fcr closing the circuit. (See cut.)

Electric Signaling Apparatus. Albert F.
Hauss, Baltimore, Md., assignor of one-half to
Charles F. Hauss, Baltimore, Md. Application
filed January 30, 1902.
Invention is al owed f ^r tbe combination of transmitting

711,893.

mechanism, receiving mechanism, a supply circuit provided with terminals, a switch-arm ad?pted to make and
break contact with these terminals, and means which will
automatically move the switch arm into contact with the
termina's while the transmitt'ng mechanism is shifting

from one signal

to aac ther. and which will also automatmove the switch arm out of such contact as soon as
tbe signal has been given.

ically

gas balteiy for gentrating electric curretl comprising

cf battery cells, each having parallel chrnnels
or chambers for ihe passage c f a bet. easily cxidized gas
and of a hot gas containing oxygen. A metal p'ate impregnated with an electrolyte separate the channels from
each oiher, and metal electrodes separate the cells from
eacb ether.

a

number

Mouthpiece for Telephone Transmitters or
Speaking Tubes. Joseph W. Brown, Philadelphia, Pa., assignor to Joseph G. Brown, Odessa,
Del. Application filed January 9, 1902.

711.615.

Details are described.

711.621.

Desk Bracket.

York,

N.

Y.

Alan R. Fergusson, New
December 19,
filed

Application

1901.
of the features of this office-desk sttarhmrnt is an
adjustable carrier arm open throuEbout for a flexible electrical conductor so that the arm may be moved while the
electrical device carried thereby is in operation.

One

711.622.

Desk

York, N. Y.

Alan

R.

Application

filed

Lamp.

Fergusson,

February

New

14, 1902.

For a desk the combination with a flexible staff of an
electnc translating divice carried by the staff, with a
plurality of telescopic members, a clamping means upon
one of the members, a plate to wliich another member is
attached, a bracket upon the plate provided with a perforation, the flexible shaft being firmly secured in this
perforation.

Candle Plolder. Moritz I-Iammerslcln, BerGermany, assignor to Max Blau, Berlin,
Germany. Application filed October 25, 1901.

711,624.

lin.

This is an electric dark lantern. It contains a battery
and a 3m ill incandescent lamp. There is a spring-opened

NO. 711,624.— ELECTRIC DARK-LANTERN.

Marie V. Gehring,
tion filed April

12,

Philadelphia.

NO. 711,743.

Pa.

Applica-

1901.

In a wireless telegraph systain a receiving station consisting of the air and ground plates, a coherer, a decoherer, a circuit, a relay in the circuit, mfans operated
when the relay is energized, a shaft adapted to be stopped
by these means, a series of collector rings, and a commuA circuit is operated when
tator mounted on the shaft.
the relay is de-energized to allow the shaft to revolve a
space at a time at each impulse that is received. This receiving station is designed to be carried by a torpedo or
boat to operate the torpedo or boat's different mechanism.

(See
711,790.

seph

cut.)

Automatic Electric Circuit Controller.

Jo-

Application

filed

Sachs,

October

Hartford,

Conn.

— TELAUTOMOTOR.

Storage-battery Plate.
711,917.
Buffalo, N. Y., assignor

Edward H. Winkes^
of

one-half

to

the

American Motor Carriage Company. Cleveland^
Ohio.

Application

filed

April 25,

1902.

integral seciion of thin If ad forms the active portion
of the plate. The lead is corrugated and cut or scored in
ihs direction of tbe corrugatiors to present numerous
close'y spaced strips readily accessible to the electrolyte.

An

Fuse. Frank B. Cook, Chicago. 111. OrigDivided
application filed July 29, 1S06.
and this application filed May 21, 1902.

711,921.
inal

The combination of an insulator, a line wire secured to
a fuse protector liaving its upper end clamped upon the
line wire at a poict outside of tbe insulator, and a conductor secured to the lower end of the protector and
it,

5,

1900.

Features of tliis circuit controller are a plurality of fuses,
an arm adapted to bear successively upon the teiminals of

adapted

to

connect with the instruments

to

be protected.
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Milan-Gallarate Electric Railway.
By a. DeCourcy.

An

revolving

working

importance has
Northern Italy within the last year
It was decided
successful operation.
to adopt the electric system upon the
extending from Milan to Gallarate,
Laveno and Arona, representing a toSo miles. These lines not only serve

electric railway of considerable

been built in

and is now in
some time ago
railroad

lines

Porto Ceresio,

distance of
the region of the Italian lakes, which are visited
by a great number of tourists, but are also the principal outlet from Milan toward a populous and industrial region.
As hydraulic power is used, the cost
tal

of running is much less than that of the steam trains,
and a frequent and rapid service can be assured,
especially during the summer and autumn, when
there is a great affluence of tourists. The installation

ThomsonHouston International Electric Company, and at presof the road has been carried out by the

ent one of the lines, that of Milan-Gallarate-Porto
Ceresio. is in operp-tion.
Tb.e other two brnncbc^ are

NOVEMBER

8,

having 750 kilowatts capacity and
94 revolutions and 25 cycles. These ma-

field,

at

For the
chines give current at 13,000 volts directly.
exciters, two six-pole dynamos of 75 kilowatts each
are used, coupled to 85-horsepower, vertical engines.

The switchboard is
125 volts.
composed of nine panels, of which one is used for
the two exciters, three for the alternators, one for
The

excitation

is

at

the meters and the remaining four for the line (two
panels for each of the double transmission lines which
proceed toward Gallarate and Parabiago).
Referring again to Fig. 2, the system of high-tension

transmission

lines

The energy produced

will

No. 19

1902.

be readily understood.

13,000 volts at the Tornatransmitted on the one hand to
at

vento power house is
Gallarate and Bisuschio and on the other to Parabiago and Musocco by double lines, composed of
six copper wires, varying from 0.16 to 0.36 inch in
diameter, supported by insulators upon wood poles.
The sub-stations, of which there are five, are spaced
about 10 miles apart and feed the line directly. In
the .sub-stations at Gallarate, Parabiago and Musocco,

directly operated

by the motor.

The

electric equip-

ment of each motor car includes four motors of the
GESS type, and these give sufficient power to maintain the high speed of 50 miles an hour which the
have to make over the greater part of the
Milan-Gallarate section, this being 25 miles long,
and also to provide for a rapid starting, which is
necessary, owing to the frequent stops.
The motor
cars have two series-parallel controllers, each of
which can operate the four motors. Air brakes, operated by a motor compressor of four horsepower,
are used. The lamps for lighting the cars are placed
in series on the main circuit.
The contact shoes
for collecting the current from the third rail are
supported as shown in the drawing (Fig. 5), by
an iron brace fixed to the end of the axle box. The
motor cars have a contact shoe at each end to assure
a constant contact, even should the rail be interrupted
for a short distance.
For the freight trains an electric locomotive is used weighing about 35 tons.
It
is equipped with four motors of 160 horsepower.
trains

Fig. 6

shows the position of the

third

mil.

which

MILAN-GALLARATE ELECTRIC RAILWAY. — GENERATING PLANT AT TORNAVENTO.

The map on the next page
The dotted lines indisystem.

to be constructed later.

(Fig. 2)
cate the

shows the

high-tension

Tomavento generating

transmission

lines

from the

station to the five sub-stations

which feed the road. Regular trains are made up
of one motor car and one trailer, both of special construction, and containing seats for 63 passengers, with
In times
12 and 27 standing places, respectively.
of hea\-y traffic a train is made up of several motor
cars and trailers, the motor cars being placed at the

ends of the train.

The

central-station plant

is

established at

vento, on the banks of the Tessin,

separate buildings.

One

Toma-

and comprises two

contains a hydraulic station

and the other a steam plant. The hydraulic plant,
which is now under construction, will contain eight
consisting of 750-kilowatt alternators directcoupled to 1,200-horsepower turbines. The voltage
is 13,000.
The steam plant, which is now supplying
the road, will be later used as a reserve in case of
accident or when othenvise needed. Its appearance
will be noticed in Fig. i.
It includes three horizontal Corliss engines, tandem-compound, each of
Steam is furnished by eight tubu1,410 horsepower.
To each
lar boilers, working at 12 atmospheres.
engine is direct-coupled a three-phase alternator with
units,

as

shown

in

Fig.

the

left),

is reduced from
transformers (seen on
mechanical ventilators.

the potential

3,

12,000 to 420 volts by seven

provided

with

These have a capacity of 180 kilowatts each. The
current from the secondaries passes to rotary converters and is transformed to continuous current at
650 volts. Each of these three sub-stations contains
two rotary converters one alone will suffice for ordinary cases, and the second is used for heavy loads
and also as a reserve. These machines are of the
Each
six-pole type with a capacity of 500 kilowatts.
connected separately to a bank of transformers.
is
The sub-stations of Gazzada and Bisuschio have the
same general arrangement, but contain a single rotary
converter of 250 kilowatts. As the load of these two
sub-stations is intermittent and variable, their plant
includes a storage battery of 275 ampere-hours and
a booster operated by an electric motor.
Twenty motor cars and 20 trailers constitute the
rolling stock, in addition to a heavy electric locomotive.
Fig. 4 depicts a light train made up of a motor
car and trailer, both of which are built on the same
model. The cars are divided into compartments
which connect by sliding doors, and they have an
entry and vestibule at each end. The car body is
supported on two double-axle trucks, the axles being
;

runs parallel to the tracks. The contact rail is promost places by a hood. The rail is supported every 12 feet by insulators of "artificial granite" which were especially designed for this plant.
This type has remarkable qualities of solidity and
insulation, which have been shown in the tests and in
The rail is mounted (see Fig.
the regular running.
5) on the iron covering of the insulator, so as to
slide back and forth to provide for expansion and
contraction. The rails are connected by flexible copper bonds of 0.35 square-inch section. On the MilanGallarate portion, where the- track is double, the two
contact rails are cross-connected every 300 feet by
cables of one-half inch diameter. At switches or
road passages (one of the latter will be observed
in Fig. 6) the connection is assured by an armored
cable of 0.7 square-inch section.
To distribute the
current to the line, feeders are not employed, as the
sub-stations feed the line directly.
The latter is
broken at each sub-station, and the connection is
made at each end of the interruption by the corresponding switchboard panel. The sub-stations thus
work in parallel, both on the alternating and the
tected in

direct-current side.

The

first

from Milan

part of the line to be completed extends
to Gallarate, a distance of 25 miles, this
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being a double-track section, and thence it continues
over a single track to Varese. The part from Varese
to Porto Ceresio, the terminus, has only been finished recently. The total length now in operation
from Milan to the terminus is 44 miles. At first
seven electric trains were run each way along with
the regular steam trains, but as the system was found
to

work

successfully, the latter

were removed, and

now

At first
the whole road is operated electrically.
was intended to use a short train compo.sed of
a motor car and trailer, but it was soon found that
a heavier train was needed at certain hours, and
these were made up of four cars and four trailers.
It was also found that the freight and baggage servit

The Coal

Battery.'

By Hugo
It

year

will ibe
I

remembered

patented

electricity

from

considerable

a

The

improvement,

did not intend to put

summer

of last

the production
device was capable
for

1902

and the gas engine in factories, on
and on ships, as it furnishes 2% times
as much energy as the gas engine and four times
as much as the steam engine, from a given amount
railroads,

for

and

8,

the steam engine

Jone.

that in the

battery

coal.

November

that

reason

of
of
I

on the market until it was
The improvements are now

it

thoroughly perfected.
I now have a battery ready to be used
in practice, to run street cars, light the streets, propel ships, and turn the wheels of large factories.
The new device is a gas battery. The electricity
is produced from gas.
The gas can be made from
complete.

VORTO CERESIO

of coal.

invention was my private, personal enterprise
was published last summer then the city
took it up. City Electrician Ellicott became interested in it. He offered to have a model made, if I
would exempt the city from royalty on all my batteries.
I did not believe in putting the first primitive device 'on the market, for although it could
have been worked with advantage, it would have
been displaced by a better battery which I had devised during the two years between the completion
and the publication of the first battery. Evidently,
then, there was no use in putting the first battery
on the market. I, therefore, informed City Electrician Ellicott that I had a new battery, better than
the first. He, naturally, preferred the better one
of the two batteries.
I
signed an agreement, whereby the city is ex-

The

until

it

;

Sub-F;tations
- Bailway Lines
_ Third Kail
_ l3-ilM}

VollTransi

.1IL.\N-G.\LLARATE ELECTRIC RAILWAY,

would be of considerable importance, and the
Here the
postal service was also to be provided for.
electric locomotive was brought into use to draw a
The locomotive
train of baggage and postal cars.
carf draw a load of 150 tons at a speed of 30 miles
an hour. Several new locomotives are to be built to
meet the increasing demands they are to draw 300ice

;

ton trains at 20 miles an hour.
At last accounts there were 32 trains running each
way from Milan to Gallarate. Of these, seven are

FIG.

3,

MILAN- GALLARATE ELECTRIC RAILWAY.

but differs from the ordinary illuminating gas.
The yield is 62.5 per cent, of the energy of the gas
used in the battery. This is about 2% times as much
as is obtained from the best engines hitherto in use.
The ordinary gas engine yields 25 per cent. The
best gas engines of latest construction yield 28 per
The efficent, of the energy of the gas used up.
ciency of steam engines is still lower, since they
produce only about 10 per cent, of the energy of
The comparison is
the coal which they consume.
coal,

ILAN-CALLARATE ELECTRIC RAILWAY. -MOTOR CAR AND TKAILEK.
high-speed express trains which take only 53 minuates to make the trip from Milan to Varese, a
distance of 36 miles, with but one intermediate stop.
There are also 10 regular express trains which are
somewhat slower and make two stops. The operation of the road has proved quite successful and no
difficulty has been found with the contact rail at
these speeds, even during the winter months, when
'hardened snow formed on the track. In this case
the contact shoe acted effectively as a scraper.

The

employes of the Hudson Valley
Railway Company has finally been settled, the company agreeing to the scale of wages presented by
the men and also recognizing the union.
Work was
resumed last Monday morning at 7 o'clock.
strike of the

made with the gas engines, since they consume
gas the same as the new patent battery. Forty per
cent, of the energy of the coal is equal to about
62.5 per cent, of the energy of the gas.
The new 'battery is of practical and convenient
form and easy to work. It is difficult to see how
the invention, if introduced into the city's lighting
plants and pumping stations, can fail to save the
city $300,000 annually for coal.
It is expected that the new device will supplan t
I.
In its issue of July 13, 1901. the Western Electrician pub
best

lished an article on "Jone's Mettiodof Producing Electricity
Direct from Coal." Since then Mr. Jone. who is the city chemist of Chicago, has given much time to the inipro\emeni of bis
battery, and although he is not yet ready to give a technical description of it, he has prepared the present article at the
request of the Western Electrician.
Mr. Jone's work has
attracted much attention. If it shall be crowned with success, its
great importance is of course obvious,
Ed,

—

— SUBSTATION

AT PARAEIAGO.

empt from royalty on any of my batteries. This
was on October i, 1901. A few weeks afterward
the city electrician decided to get a model made in
order to see if the device was satisfactory, with a
view to introducing it in the city's pumping and
lighting stations.
This model was ordered in November, 1901, but was not completed until August
last.
Although the great importance of the invention prompted me to work hard, spending the larger
part of my leisure time on the invention, the large
amount of work in designing the details of the model,
working the model and attending to patent matters
naturally retarded progress. When, finally, in August of this year, I set the model working, the experiments proved the invention to be all that it was
designed to be. The model has about five times
the capacity of the small cell worked by Mr. Ellicott.
The next step is to make a large battery and
to set it working.
It is anticipated that, with a
large cell, the loss of heat will not cause a reduction
of the yield.
The large battery is to be built chiefly
to get absolute certainty about this point.
I am positive that the device is a success.
If it
were not sure of success, I should not claim it. I
did not claim success for the first device.
Mr. Ellicott has been acquainted with the new
device since November, last 3'ear. He has failed
to find a defect in it, or anything that would render
the device impracticable. He has seen the principal
experiments, measuring the yield with his own hands,
hut could not find the time to complete his investigation of the new device. Though he cannot guarantee success, he can form a conclusion that the
invention is a success beyond a reasonable doubt.
My own experiments demonstrate success beyond
the slightest doubt.
Mr. Ellicott has decided to
try the invention on a large scale.
The new device is a great improvement on the
first
battery 'described last summer.
It resembles
the first battery but little.
Neither lead nor sulphuric acid are used. All the chemicals used in the
battery are recovered, with the exception of the gas
and the oxygen of the air. This battery, like the
first battery, may be likened to a furnace consuming
gas, but giving out electricity in place of heat.
I
am willing to have the invention put to the test in
actual practice on a large scale.
The supplanting of steam roads by electric roads
Locomotives
will be hastened by the new invention.
are doomed.
Stationary generators will be used,
giving four to five times as much power from a ton
of coal as a locomotive.
On ships the battery will
be provided with a special appliance which increases

X'ovember

S,
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current strength, so that a strong current can
be obtained from a small cell. As a result, all the
cells needed to propel a ship will occupy a comparaAs the battery protivel}- small space on the ship.
the

one way or another, he has determined to the conWhen stringing wires he knows are not
'live,' a lineman often becomes careless.
Sometimes
the wire being strung is tied to the cross-arm of
trary.

much power from a ton of coal
steam engine, the ships equipped with it will
be able to travel four times as far without taking
For factories, lighting plants and pumping
in coal.
stations the current obtained is acknowledged to
be strong enough, even without the special appli-

a pole while

ance for increasing the current strength. The superiority of the battery over the steam engine in fac-

story of

duces four times as
as a

tories

is

some other wire is being removed or
some minor operation attended to. This wire sags
and perhaps comes in contact with a high-tension
wire over which it passes. It is immediately charged
to the high voltage, and when the lineman again
picks

it

apparent.

up

— well,

T

didn't

if

he awakes,

know

Marconi

recognized from the start that both
and not
anything
fake inhas done
this, in spite of the fact that he has his hands full
with routine work, A thorough investigation of the
merits or demerits of the device should be made at

Mr.

32s

in

it

was

he

the

tells

old

loaded.'

Nova

Scotia.

Ellicott

inventions were based on sound principles,
take inventions, which could not lead to
good. It takes an expert to distinguish a
Mr. Ellicott
vention from a real invention.

William Marconi, aboard the

arrived at Glace Bay,

Alberto,
31st.

warship Carlo
on October
was accompanied by the Marquis Solari.
Italian

He

N.

S.,

once.

Overhead Wiring

in

Chicago.

City Electrician Ellicott thinks that there is opportunity for improvement in the overhead wiring
in the city of Chicago in the outlying districts, where
overhead wires are permitted. He has been paying
some attention to the subject of late, and to a representative

of

the

Western

Electrician,

course,

downtown

the

districts

are

protected

of their wires relative to those of
companies, much trouble might have been
avoided. Another point which is almost of equal
importance is the necessity of employing careful
and experienced linemen. A great majority of the
.iccidents reported are to the linemen themselves.
The companies must attend to this part of the
problem for themselves, although a proper city ordi-

100

interna-

made by Clarke

the placing

nance would be of assistance.
"I am going to submit the matter to the council
and request that a committee be appointed to act
in conjunction with representatives from the different electric companies in the drawing up of a

Under these premises,

standard conditions of pressure and temperature.
The meter is not exactly one ten-millionth part of
the quadrant of the earth from the pole to the
equator.
The most reliable data, as to the distance
from the pole to the equator is the determination

underground-wiring regulations and practically
no trouble occurs there. It is this lack of system
that is chiefly responsible for accidents that have
happened. Had the city drawn up rules by which
the different electric companies rhust have abided
in

At the recent convention of the American Electrochemical Society held at Niagara Falls, N. Y., Alfred
H. Cowles of Cleveland, Ohio, read a paper entitled
"A Unit of Quantity of Electricity for Use in Electrochemical Calculations." The subject of the paper
related to the rather remarkable fact that an even
500-ampere current for one mean solar day liberates
in the electrolysis of water one pound avoirdupois
of hydrogen, lacking 0.59 of one per cent., and a
loo-ampere current, in one sidereal day, liberates iust
one cubic meter of hydrogen under standard conditions.
These agreements are so close that they
should be of great practical value in rendering it
easy for students to master the table of electrochemical equivalents.
The atomic weight of hydrogen being taken as
one, then that of silver is 107.11.
Lord Rayleigh's
determination of the electrochemical equivalent of
silver is cooiuS gram per coulomb.
This would
make the electrochemical equivalent of hydrogen
tional amperes during one sidereal day (the kilocrith
col) liberate 1.00071 cubic meters of hydrogen under

liv

other

Units for Electrochemical Calculations.

0.0000104378a.

who asked

him for his views, he said
"There is no city ordinance, and never has been
one, governing the placing of high and low-tension
wires on poles in the outlying districts of the city.

Of

make regarding my communication between Poldhu and Table Head."
Major Flood Page of London, England, and Mr.
Kemp, chief electrician of the Marconi Company,
accompanied Mr. Marconi on board the Carlo Alberto which was four days overdue. Major Page
will remain at
Glace Bay until after the transatlantic tests are made.
statement to

FIG. 5.

MILAN-GALLARATE ELECTRIC RAILWAY.

— DIA-

GRAM OF THIRD RAIL AND CONTACT SHOE.
Sixteen boxes of space telegraphic apparatus were
landed after some little trouble with the customs
officials.

Mr. Marconi will remain at Glace Bay for some
time and will supervise the installation of the new
apparatus. It is expected that successful attempts
will soon 'be made to communicate between the
Nova Scotia station and the English station at
Poldhu. In regard to his experiment on the Carlo

in 18S0, based upon all the arcs of
the earth that had been measured up to that time.
He found the distance from the pole to the equator
to be 10,001,868 meters. Were we to correct the length
of the meter in the light of this more reliable data^
the cubic meter would then become a trifle larger,
and the loo-ampere current would then give 1.00015
cubic meters of hydrogen at 0° Centigrade at the
pressure of the atmosphere at the sea level and at
45° latitude in one sidereal day.
The sidereal day
is 86,164,091
mean-solar seconds, and measures the
true revolution of the earth on its axis.
This agreement is so close that it is well within the limits of
error of the determinations of the various constants,
and it naturally raises the very important question
as to whether the agreement is absolute or not.
Taken in connection with the law of Avogadro and
the valencies of the elements, this agreement reaches to
every element in chemistry. Hence, if this connecting
link could be proven fundamental, the periodic law,
the law of gravitation, and Coulomb's law of attraction between electrically charged bodies, could all
probably be brought within the scope of some broader
generalization.
The generalization spoken of might lead to the
formation of a whole system of new units. For instance, a table of "apparent relative atomic capacities for electricity," similar to the table of atomic
weights, could be made. From such a table thermal
reactions or energy transformations would be read
with the same ease that one now reads and traces
the shifting of mass in chemical reactions.
It is
this relation
that 100 amperes in one sidereal day
free i. 00015 cubic meters of hydrogen
for which
Mr. Cowles is endeavoring to find a physical reason.
It is evident that this must he an extremely complicated matter, as here very different units of physical
science are interlinked.

—

—

American Machinery

In Brazil.

The following is extracted from a letter written
by Harry Nuding, an American constructing engi-

now in Brazil
"I have had four years' experience in the north of Brazil
as
a
constructing
engineer, and I have found that it requires unusual

neer

skill

:

and thorough knowledge to handle machinery
German, English, French

successfully in the tropics,

and Belgian machinery,

including locomotives, ice
machines, stationary engines, electrical goods, etc,
have been experimented with here and have given
poor results when they have not been absolute fail-

The supremacy of American machinery is
cslal)lished, and if properly placed on
market an immense quantity of it can be sold, to
the practical exclusion of foreign machinery and
machinery tools, I also introduced American return tubular boilers, fire bricks and fire clay, all
of which gave perfect satisfaction.
The old locomotive boilers here have been entirely superseded
ures.

thoroughly

this

by the American return tubular boilers, as with the
intense and continuous heat of this climate, added
KIG. 6.

.MILAN

GALLARATE ELECTRIC RAILWAY,

TIIIKI)

KAIL PROTECTED BY HOOD,

the boiler heat (from old-stj'le boilers), the firecould only stand four-hour shifts whereas today, with the new American boilers, they are able
use wood fuel
to run their regular day's shift.
owing to the excessive cost of coal, which, at the
present rate of exchange, amounts to $15 to $17 per
ton.
Several French electrical machines were bought
by the state, and I was employed to mount them.
They ran for a short time, but it was soon found
necessary to send them to the United States to be
to

man
proper ordinance.

It

would be an impossibility for

any one man to draft such an ordinance or for a
committee to do so properly without first consulting
the different companies involved.
The conditions
are different in different sections of the city where
lines cross one another, and each company should be
asked to submit its views on this important subject.
"Kothing, however, that either the city or the companies can do will ever protect the lineman until
he learns to protect himself. He must accustom himself to looking upon every wire as 'live' until, by

Alberto

and

his

future

plans

Mr.

Marconi

.said:

"For 200 miles from Poldhu I transmitted messages on my last trip and I received messages at
As soon as
a distance of 500 miles from Poldhu.
the machinery is all installed in the Table Head
station I will

commence

to

experiment.

I

will first

place the Carlo Alberto a short distance from Shore

and experiment between her and Table Head, and

am

everything is going propIt
erly, I will send a message across to Poldhuwill probably be a week, anyway, before I have a

when

I

satisfied that

;

We

and repaired, American electrical machines, since erected here, are found to require less
fuel and attention and to give far better satisfaction
in every way than the European ones,"
remodeled
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Steinmetz Polyphase Induction Regulator.

Where

systems

multiphase

of

electrical

dis-

tribution are used for both lighting and power purposes, a serious difficulty which is encountered is
that of unequal variations of electromotive^ force
across different mains of the system, corrimonly
known as "unbalancing," and caused in general by
unequal distribution of load between different mains
of the system. In some cases, however as, for inif the
stance, in interconnected two-phase systems
loads are reactive or the transmission lines contain
reactance the electromotive forces across the two
sides of the system become unequal, even if loads on
the two sides of the system are equal.
The necessity for some means for bringing multiphase systems of distribution into balance is therefore apparent, and for this purpose Charles P. Steinmetz has devised an arrangement for simultaneously

—

FIG.

I.

STEINMETZ POLYPHASE INDUCTION REGUDIAGRAM OF CONNECTIONS.

LATOR.
Operating

—

—

upon

the

electromotive

forces

between

sides of a multiphase system, the action being
such as to produce an opposite variation in the electromotive forces, either raising one and simultaneously lowering the other, or the reverse.
His invention is more particularly applicable to
two-phase systems of electric distribution but it is
not in any sense limited thereto, but may be applied
to any two alternating-current circuits in which it

two

;

desired to produce simultaneously an opposite
variation of electromotive forces.
Fig. I illustrates diagrammatically the application
of the invention to a two-phase system of electrical
Fig. 2 shows a physical embodiment
distribution.
of the invention. Referring to Fig. i, (A) represents a source of two-phase currents of any appropriate character
such, for example, as a two-ohase
generator. In this case current of one phase is
conducted over mains (a) (b), while current of
the other phase is conducted over independe"^ m^ins
is

—

,3

'^

-

November

(i) is connected across the mains (a)
(b). In a
similar manner the winding (j) of the other regulator is connected in series with one of the mains
(c) of the other side of the system, while its shunt
winding (k) is connected across the mains (c) (d).
Where desirable, each of these regulators may be
made self-contained and connected together mechahically, so as to :be simultaneously operated; but in
most cases the preferred method is to place all of
the windings of both regulators in a single structure
having two relatively movable members. This structure is similar to an ordinary induction motor and
consists of a suitably constructed toothed ring of
laminated magnetic material, within which a similarly toothed cylinder of laminated magnetic material is mounted so as to be partially rotatable.
Over
one menTber both of the series coils are mounted,
while on the other member both of the shunt coils
are similarly mounted. The coils are so arranged
that in one position of the regulator the lines of
force produced by each shunt coil will all pass
through or tend to pass through the corresponding
series coil.
The electromotive force induced in each
series coil by the action of its corresponding shunt
coil will thus be a maximum and will accordingly
add to or cut down the electromotive force of the
line in a maximum amount, depending upon the direction in which the coils are connected into circuit.
For the purpose of the present invention the coils
operating upon one circuit are so connected as to
have an effect opposite from that of the coils which
act upon the other circuit.
This reverse connection
of the coils may be made in different waj's, one
manner of accomplishing the same being shown in
Fig. I.
With the connections of the regulator thus described and with the coils in the relative position
to each other aJbove mentioned it will be seen that
one set of coils acts to raise the electromotive force
of one circuit a maximum and to depress that of
the other a maximum in the opposite direction. If
now the shunt coils be rotated or moved away from
the corresponding series coils, the mutual induction
between the coils becomes less, thus decreasing the
boosting effect on one circuit and the lowering effect
continued relative movement of
on the other.
the coils finally results in bringing them into a neutral position, where no effect is produced on either
circuit.
continued movement beyond this position causes a reverse action to take place, lowering
the electromotive force of that circuit whose electromotive force had previously been raised and raising the electromotive force on that circuit whose
electromotive force had been lowered.
"It will thus be seen," says Mr. Steinmetz, "that
my improved regulating device simultaneously raises
one electromotive force and lowers another, thus
providing a means for producing any desired reelectromotive forces without
lation between two
changing their mean value. It will be further obaction
of my device is not dependent
that
the
served
upon the current flowing in the two branches of the
system and that it does not have as its oibject the
equalization of current thus flowing, thus differing
essentially from many devices for balancing multiphase systems, which depend for their operation
upon unequality of current in the system."
convenient form of apparatus in which the invention may be embodied is shown in Fig. 2, the
same being indicated partially in section. An annular structure (i), of laminated magnetic material,
is here shown as carried by projections (2), formed
integral with a suitable protecting casing (3).
clamping plate (4), secured by holts (5), serves to
press the laminated structure (i) against the proboss (7) projects up from the
jecting ledge (6).
bottom of the casing (3) and supports the lower
end of a shaft (8), the upper end of which has a
bearing in the cover plate (9) of the casing (3).
laminated structure (10) of cylindrical form is carried by the shaft (8) and is similar to the rotating
inemher of an inductor motor. Each of the members
(i) (10) is provided with teeth, and in the slots between the teeth the coils of the respective members
are carried. For convenience the shunt coils are
placed upon the rotatable member (10), while the
series coils are placed on the fixed member (i).
The shunt coils are indicated in section at (11) and
comprise a 'bundle of comparatively small conductors,
while the series windings are shown in section at
(2) and consist of wire or rod of large cross-secThe winding of the coils in the slots is simition.
'

A

A

STEINMETZ POLYPHASE INDUCTION REGUSECTION OF REGULATOR.

—

From these mains connections are made
(c) (d).
At (B)
to translating devices in the usual wav.
is illustrated a two-phase motor having an induced
member (e), acted upon by currents in the coils
(f) (g) of the inducing member, one coil, as (f),
being supplied with current of one phase from the
mains (a) (b), while the other coil (g) is supplied
with current of the other phase from the mains
Lamps (L) are shown as connected across
fc) (d).
the mains (c) (d).
means
which Mr. Steinmetz has devised for
The
bringing the electromotive forces on the two sides
of the system to an equality when they become unbalanced consists of two co-operatively arranged induction regulators, one of which is applied to each
side of the system.
Each induction regulator consists of a winding in series with one of the mains
and a shunt winding connected across the corresponding mains. As here shown, the winding (h)
of one regulator is connected in series with the
main (b), while its corresponding shunt winding

Sys-

tem.

A

system of electrical distribution for alternating
comprising certain improvements in the
operation of synchronous dynamo-electric machines
such, for example, as synchronous motors, has
been devised 'by Charles P. Steinmetz of Schenectady, N. Y., and is covered by two patents, Nos. 712,104 and 712,464, issued last week. Although not
limited to use in any particular relation, the invention is of especial value in connection with rectifier systems in which alternating current is changed
to a unidirectional current by means of a rectifying
commutator driven by a synchronous motor. In
such systems it is usual to obtain the constant current by transformation from a constant-potential
source.
It is thus possible to drive the synchronous
motor by current either from the constant-potential
source or by the constant current itself but it has been
found in practice that the latter is preferable because
better commutation is secured due to the shifting
backward or forward of the rotating member of the
synchronous motor and the rectifying commutator
driven thereby in response to the corresponding
shifting in phase of the constant-alternating current.
The points of commutation are thus adjusted to a
considerable extent automatically without shifting
the commutator brushes.
There are, however, cercurrents,

—

tain attendant difficulties.

ing limited in value

is

The constant

current be-

frequently insufficient for sup-

A

A

LATOR.

Distribution

1902

A

A

FIG. 2.

Synchronous-motor

8,

lar to that of the ordinary induction regulator now
well known in the art, and will he readily under-

stood.

Any

desired

means may be provided

for securing

relative rotation 'between the two members of the
regulator, such as a worm-wheel (13), secured to
the end of the shaft (8). with the worm (14) coRotation of the worm (14) may
acting therewith.

be produced by means of the hand-wheel (is), atMr. Steinmetz's invention is
tached to the shafttreated in two patents, Nos. 712,013 and 712,463,
issued last week and assigned to the General ElecThe application was filed on Februtric Company.
ary 27, T899.

The Macon (Ga.) Consolidated Street Railway
Company and the Macon Electric Light and Railway
Company have consolidated, with J. Glaring as president of the new company. The merger involves a
The board of directors
capitalization of .$1,000,000.
authorized an immediate
new machinery.

for

expenditure

of

$164,000

SYNCHRONOUS MOTOR DISTRIBUTION SYSTEM.
plying

the

requisite

starting

current

for

the

syn-

chronous motor. Mr. Steinmetz has overcome this
difliculty by starting the synchronous motor from
the constant-potential mains, from which an ample
supply of current is obtainable. After being brought
into synchronism the motor may then be switched
over to the constant-current circuit or to a circuit
derived inductively therefrom.
The drawing represents a system of distribution
embodying the invention. A source of alternating
current is indicated conventionally at (i). It may
be of any number of phases, but, by way of example, is here shown as three phase- Transmission lines (2) (3) (4) extend therefrom and supply energy to suitaible consumption circuits.
rectifier system is shown as supplied with energy
from these mains. The arrangement illustrated by
way of example comprises a three-phase constantcurrent transformer (s), having primary leads (6)
(8) and secondary leads (9) (lo) (11). It
(7)
may consist of a three-branched core (12), having
three secondary coils (13) and the same nuniber
of primary coils 1,14;. Either set of coils may be
fixed while the other is movable, or in some instances both sets of coils may move. The secondary

A

shown

as fixed and the primary coils
counterbalanced by a weight (is),
operating through the lever (16).
The secondary leads (q) (10) (11) pass to a
rectifying device consisting, in the instance shown,
of collector rings (17), to which the secondary
leads are connected and which in turn are connected to appropriate segments of a rectifying commutator (indicated at 18). Sets of hrushes (19)
colls

(13) are

(14)

partially

and (20) bear upon -the segments of the commutating device and conduct the rectified current to a
consumption circuit (21), containing in series transsuch, for example, as arc lamps
lating devices
indicated conventionally by the crosses (22). To
improve the commutation, an inductance coil (23)
may be included in series with this circuit. This
will have the additional effect of smoothing out the

—

November
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current in this circuit and rendering
form.
The rectifying device is driven by

it

more

uni-

means

of

a

—

commutator

fying

is

mounted on the same

shaft

with the rotating member of the motor, this mechanical connection being indicated by means of the
dotted lines (25). The rectifving commutator and
brushes are shown in the drawing merely in diagram, but it is of course to be understood that they
are to be mounted in suitable mechanical relation to
the synchronous motor and not in the displaced position shown for convenience in illustration.

motor are indicated
at (26) and are connected with two sets of switches.
(27) and (28), respectively. The switches (27) operate to connect the synchronous motor leads to the

The

leads of the synchronous

secondary

terminals

of

three

series

transformers

(29), (30) and (31), the primaries of which are
placed, respectively, in series with the secondary leads
(9) (10) (11) of the alternating constant-current cir-

fed from the constant-current transformer (5).
(28) serve to connect the leads of
the synchronous motor to the terminals of a source
of constant potential
such, for example, as the
secondary windings of a step-down transformer
the primary windings of which are connected
(22)
through leads (33) across the main supply system
cuit

The switches

—

—

C2)

(3)

When

(4).
the rectifier

is

part of the scheme and not by the Yerkes
The latter simply bought up part of the
enterprise for paralleling their district railway, paying therefor an enormous price, and then temporarily
Popular sentiment
killing
the whole
enterprise.
seems to favor the Morgan plan, and it is probable
that that syndicate will, sooner or later, have an

London
group.

mechanical connection with a synchronous
dynamo-electric machine such, for example, as a
synchronous motor (24). As illustrated, the recti-

suitable

327

to be started up, the switches

underground-railway system

Automatic

in

London.

Photographic Detector for
Passenger Cars.

Frederick W. Brooks of Brooklyn, N. Y., is the
inventor of a novel and ingenious if not entirely
The
practicable apparatus for use on street cars.
purpose of the invention is to provide an automatic
mechanism for recording the "number and class of
passengers, the distance ridden by each, the approximate time and place of ingress and egress of
each passenger, identifying the conductor, the car,
the trip, the day or night, the hour and minute of
the day or night, and the approximate location of
the car in order to obtain a true automatic register
or record of the trip and the number of passengers
carried independently of the co-operation and beyond the control of the conductor or faretaker in
order that the truth or falsity of the conductor's returns shall be shown and passenger-mileage reckoned, the records being taken in such manner that
they may be used as lantern slides, whereby the
records may ibe enlarged and projected on a screen."
further purpose of the invention is to provide
automatic mechanism controlling electric circuits

A

{27) are opened, while the switches (28) are closed,
thereby connecting the synchronous motor across the
constant-potential
alternating
circuit.
The comparatively large starting current required by the
motor is supplied thereto without difficulty, thereby
causing the motor to start up and accelerate until
it
reaches synchronism, at which time the current
required is much less than at starting and of a value
such as may be supplied from the constant-current
circuit.
The change over from the constant-potential circuit to the constant-current circuit may then
be effected by opening the switches (28) and closing
the switches (27), the resulting arrangement of circuits being as indicated in the drawing.
Instead,
however, of normally suppl}'ing the motor from the
secondary of the constant-current transformer it is
obvious that it may be supplied from the primary

other power. In such car one or more electrically
in
controlled compound cameras (23) are placed
overhead position, one near each end of the car, in
such position that the camera near the front end
of the car will have for its field the rear portion of
the car, including the olatform, and in an open car
the side running-boards, also, if desired, the register,
the clock or calendar-clock, and such other data as
may be desired to be automatically recorded, the
camera at the rear end of the car operating in like
manner to photograph the front portion of the car.
The register (D), including a clock, if a colck is employed, is located, preferably, at one end only of a
car.

The usual incandescent electric lights (24) employed for ordinary lighting purposes may be placed
wherever

desired, and these lights
(24), though
usually kept in circuit when the car is running at
night, may be cut out of circuit when the shutters
of the camera are opened by the automatic action
of a switch.
In addition to the ordinary lights (24) additional
incandescent, lights (25) are placed in such position

may be deemed best to light the portions of the
car being photographed, each camera light (25) being so screened as to prevent the light therefrom
as

out of the lights (24) will
current through the camera-lights (25)
used for such camera while in operation and
in turn cut out, and the current will return

shunt
be

the

to

to be
to the

^er

ne
,

in

is

that the going

circuit.

Steam Turbines

camera operating therewith,
arranged in such manner

falling directly into the

and a current therefor

,1,

,

Europe.

During an address on "Steam Turbines"

at

Uni-

versity College, Liverpool, England, Professor HeleShaw said that the total turbine power of marine
vessels completed or nearly completed was about

83,000 horsepower, including torpedo-boat destroyers, yachts,
and passenger vessels. Although no
Atlantic liners, cruisers or battleships had yet been
built with turbine engines, their application to such
ships would be attended viiith even greater advantage than to smaller vessels. In seconding a vote of
thanks to the professor, Mr. Shield, formerly chairman of the Walker Engineering Laboratories committee, said he had only just returned from the Continent, where steam turbines excited deep and universal attention. There was scarcely a steam-engine
maker who was not seriousl" considering that question, and what had brought about that state of things
was the fact that in all recent tenders of any importance for electrical plant steam-turbine makers had
not only tendered below the price of the best makers
of reciprocatincr engines, but had guaranteed an
economy which the makers of reciprocating engines
could not possibly do. In Paris wonderful results
were being achieved, and the makers were working
in a way which he thought would render the adoption of turbines easier than at present, because, by
the expedient of having each a separate ring of
guide blades and vanes encased in a separate chamber, less accuracy of fitting was necessary, as the
!team was compelled, after escaping into its own
chamber, to pass into the next chamber, and there
do the work. This, he thought, would greatly reduce the cost of turbines and possibly bring about
their universal adoption.

London "Tube" Controversy.
The London

"tube" controversy has taken an acrimonious turn. The principals being unable, for the
time being, to obtain any further action by Parliament, are amusing themselves and the general public
by causing to appear in the London papers long
articles on what the other fellow said, which was
"entirely incorrect" and what he did, which was
"unfair."
As the matter stands, the Morgan syndicate can do nothing for at least a year, when
Parliament can again take up the matter. Just at
present and for some little time, it would be a grave
breach of parliamentary procedure were the Morgan
bill again brought up for discussion.
It is asserted in parliamentary and financial circles that the Morgan syndicate has been the victim
of a breach of faith, necessitating a delay, but not
This breach of
the abandonment of its projects.
faith was committed by the promoters of the West

AUTOM-^TIC PHOTOGRAPHIC DETECTOR

and connections to operate a photographic camera
Or cameras to be operated electrically and automatically at such intervals or distances apart as
may be desired by and in consequence of the revolution of the car wheels and governed by the number of such revolutions and to arrange the mechanism in such manner that the intervals may be
changed or adjusted at will, the camera or cameras
being so situated as to photograph the interior or
part of the interior of the car, the platform or platforms and side running boards, and any and all
passengers that may come within its field, and,
so to connect the camera or cameras with
the electric appliances of the car as properly to
light the field of the camera and to cut off objectionable or conflicting lights, also to protect the defurther,

and

vices

their connections

from malicious tamper-

lights

FOJ?

(24)

PASSENGER CARS.

when

:

be photographed, and simultaneously moves the
which the camera or cameras take
the record of the car number, the conductor's number, photographing the conductor, the number of
distance-tape, at

;

camera or cameras, the registers, and the lighting
and de-lighting of the car; third, a method for automatically lighting the car in such portions as are
desired and means for shutting off conflicting or

objectionable lights.

The accompanying
view of a
car

car,

third

is

a

diagrammatic

The

showing the system of wiring.

shown may be an

car,

illustration

electric car or a horse

open or closed, operated by overhead
underground
battery,
rail, storage

tram-

trolley,
rail,

or

again

of construction ot the car.
In general the operation of the mechanism may
The revolution of the axle
be described as follows
of the car connects the current of electricity which
opens the shutter of the camera, at the same time
turning off the general or usual lights in the car
and turning on the lights which are especially devised and placed to light those portions of the car
to

operations of the camera and registers and the distance between such operations are actuated and consecond, an electric current from any availtrolled
able source, preferably a battery, either primary or
storage, situated in such part of the car as may be
deemed most convenient and connected by conductors with the above device, by which the circuit or
circuits are opened or closed, the opening and closing
of the electric currents being arranged to operate the

is

ditions

parts of the invention may be briefly summed
up as follows First, a device connected with and
operated by the revolution of a wheel or axle of the
connection by which the
electrical
car and an
:

camera

An electric primary or storage battery (26) is
placed in any desirable position in the car and is
connected to and from the cameras, registers, lighting apparatus, and actuating devices by any desirable method of wiring.
The wiring in exposed places
is to be carried in a conduit similar to the conduit
(21), the conduit beinp' led as required by the con-

ing.

The

the shutter of the

closed.

rung up by the conductor on the register, the
month, the day, the hour, and
the minute of taking the record, the number and

fares

locality, the year, the

class of passengers in the car, distinguishing thereby

such officials as are entitled by law to ride free, including employes of the road in uniform, and children.
These records may be arranged to be taken
as frequently or as infrequently or at such distance
apart as may be desirable by altering the number of
spurs on the car-axle (Aj.
At such time and places as may be desired the
film-spools containing a record may be taken out
(inclosed in a dark box) and developed and printed
in any suitable way and by any suitable process, and
may be fitted for enlargement on a screen for ex-

—

ample, by a magic lantern, a stereopticon, or a light
adapted for the purpose.
Mr. Brooks' curious invention is covered by a
United States patent (No. 711,935) issued on October 28th.
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thus reported:

is

be

great.

work and

when submerged.

batteries
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All

inventors

cling

Units for Electrochemical Calculations

325

batteries
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stand, use electricity alone, but this limits their range

in Brazil

,.

trated
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British Pacific Cable Laid

Project
Ionization of

I

would be possible
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it

329
329

200 or more tons displacement." The objection of
the great weight and bulk of the large batteries

329

required has not so much force in the case of submarine boats as with other craft and may be, perhaps, disregarded. But the difficulty with an allelectric submergible boat would be the providing of
This
a source of current to charge the batteries.
is now easily done by a dynamo arranged to be connected to the propelling gas engine. But if the latter
be taken out, some outside source would have to be
sought, and this dependence on the shore or some

331
331
331
333

332
332332
333
333
333
333

other ship

333

the boat.

would

And

greatly restrict the usefulness

of

334

charging set be installed, the
engine might as well be connected to the propeller
shaft in order to save the battery current as much

334

as possible.

333
333

if

a

Gases.

By George

F.

Stradling.

More about the Osmium Lamp
World's Production of Coal in 1901
A New Miniature-lamp Company. Portraits
The Technolexicon
The Field for Electric Railways
A Railway Franchise in Jamestown, N. Y
Book Table. "Forest Reserves"

It is extremely gratifying' to note that the govern-

ment reports
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increase in electrical exports.
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Interstate Independent Teleplione Association,
Auditorium
Hotel, Chicago, December 9th, loth and nth.
Master mechanics of street-railway companies (meeting tor
organization), Cleveland, O., January 12, 1903.

from a larger pro-

This touches on

a diffi-

ol the profession of electrical engineering.

Local meetings of the Institute are urged by Mr.
broaden interest in the work. This is a
subject in which western members are especially
interested and to which they should give careful
Scott to

attention.

must appeal

It

a president,

especially to

incumbent of the office, who is a
non-resident of New York, where the headquarters,
library and neighborhood interest of the organization
like

the present

However, the great bulk of the mem-

are centered.

bership

—about 75 per

cent.,

we

believe

—

is

not located

New

York, and in years past there has been unquestionably a feeling that the honors and attention
in

of the Institute were bestowed

disproportionate

in

degree on members residing in and near that city.
No one supposes that there was anything like a
deliberate intention to discriminate against the west-

ern

members but
;

the

men who were

ter of the Institute's operations

interest

in

it

and controlled

make

sentative,

the

and with
that

a

the

its

earnest

and more

Pittsburg
officers

of

Happily,

affairs.

of late, an

the Institute larger

charge

nearest the cen-

evinced the greatest

man

efl^ort

truly repreas

president

Institute

the

are

should be continued, and the members in large western centers can and should do their part, by making
the slight sacrifice of time that is necessary, to make

therefore the increase of September over August was

Branch meetings have been held irChicago for several years. The local
honorary secretary has done his part, but the members have manifested only sporadic interest. A movement is now on foot to secure the active co-operalion of the 70 or more members in this city and
its
vicinity, and it is expected that well-attended

In valuation the

$1,188,591,

fig-

The

increase

is

shown both

in electrical

machinery and in electrical appliances and instruments the two classes into which the government
divides the electrical exports and seems to be a
healthy rebound from the lull in the foreign electrical
trade of the United States which was observable
during the spring and summer months. The unusual volume of the electrical export trade of last
September may be judged by considering the fact
that if all the other months averaged as well the
total for the year would be over $14,000,000, whereas

—

the actual value of the electrical apparatus exported

from the United States during the year ended June
was $9,011,505. In other words, the average
for the 12 months of the fiscal year was $750,959,
compared with the $1,188,591 of September. It is
interesting to add that in July the electrical exports
amounted to $835,665 and in August to $821,057, so
that the prospects for a better showing in the fiscal
30, 1902,

year of 1902-03 are excellent.

DATES AHEAD.

discussions should be contributed

compared with

is

—

336
336

it would be
Again, papers and

This is an increase
$659,400 for September, 1901.
In August of this year
of no less than 80 per cent.
the electrical exports were valued at $821,057, and
45 per cent.

336, 337, 338

stations of the country

chosen almost exclusively from New York city loses
much of its force. This broadening-out policy

ure for September, 1902,

DEPARTMENTS.

Among the Rockies
On the Pacific Slope

for

335
335, 336

—

Correspondence
New York Notes
Canadian Intelh'gence
New England News
Southern Developments
From the Buckeye State
Detroit, Mich
Information from Indiana
Northwestern Notations

September show a very marked

334

mem-

Institute

25,000 instead of less than 1,600.

to

(Franklin

Institute.)

American

power

there has been manifest,

334

the

which is encountered in all bodies of like
character, and in the case of the Institute it has, in
a few instances, caused the acceptance of papers
savoring rather more of commercial interests than

build

327

place,

culty

to

submarine torpedo boats sufficiently large to
accommodate batteries which would give a radius of
The boats now
action of several hundred miles.
being constructed for the navy are about 120 tons,
and I see no reason why they should not be built

if

portion of the membership.

under-

to

329

Proposed Developments of the Institute. By Charles F.
Scott.
(American Institute of Electrical Engineers.). 330,
Remarkable Blasting Accident
Chattanooga Hustling for Street-railway Convention
Development of the Telephone Field. Illustrated
332,
New Telephone Patents. Illustrated
Interstate Independent Telephone Association
Telephone News from the Northwest
Ohio Telephone Notes
332,
Southern Telephone Developments
Indiana Telephone Items
Rocky Mountain Region
Michigan Telephone Company's Affairs
Kentucky and Southern Indiana Telephone Convention
General Telephone News
Engineering In Argentina
333,
Motor-driven Gardner Grinder. Illustrated
Swedish Government Considering Big Electric-railway

believe

boats,
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328

White River Development by Snoqualmie Falls Company.
IVIagnitude of the Niagara Power Developments
Electrical Exports for September

miles.

The French

327

327

Editorial

forty

exclusively.

pacity of the electrical

to

of action they could not secure by the use of storage

first

as does that of the British Institution,

gives their boats a radius

325

it

In the

bership bore the same relation to the kilowatt ca-

electric storage

the gasoline engine, for

be increased.

curious calculation that

"It is im-

325

so-

membership, while good in quality, is not what it
should be in quantity. The president makes the

Inventors, therefore, turned to

gasoline engines for surface

may

Institute

possible to utilize steam for submarines, as the heat

would be too

The

done a great deal of useful work,
as its published transactions show.
If it had accomplished nothing more than the standard wiring table
and the code for the standardization of electric generators, motors and transformers, its existence would
be fully justified, and it has, of course, done much
more than this. But Mr. Scott shows that there
are several ways in which the usefulness of the

that submarine boats be propelled entirely

N.,

in general terms,

ciety has certainly

electric

S.

mean,

to

the electrical public of the United States.

interesting but hardly practicable suggestion

made

friends of the organization,

all

which designation we take

will

power instead of merely during submerged periods as at present. The proposition is
Edattributed to Lieutenant-commander John R.

Page.
lUus-

Steinmetz Polypba&e Induction Regulator, Illustrated
Synchronous-motor Distribution System. Ulustrated
326,
Steam Turbines in Europe
London "Tube" Controversy
Automatic Photographic Detector for Passenger Cars. Illus-

the cordial approval of

burned out

indeed!

Overhead Wiring in Chicago
Marconi in Nova Scotia

American Machinery

Me. Scott's "Proposed Developments of the Ingiven in his opening address as president,
presented in full elsewhere in this issue, will meet
stitute," as

managers rely on this notoriously erratic device, when, by the simple and well-known
expedient of installing an ohm-sifter, the pestiferous
ohms, which may be regarded as the insidious mi-

by

323, 324, 325

Battery.

and
This seems to indicate that the downward tendency in the export trade
caused by the corn-crop failure of last year has
reached its lowest point, and that the reverse movement toward normal conditions has begun.

electricity than

and

exports in September, 1902, to be $115,-

total

$115,901,722 in September, igoo.

central-station

The

UUNTENTS OF THIS NUMBER.
De Courcy.

digester,

its

Ohm-meter

jiffy."

wards, U.

A.

absorbed more

jiffer

could get through
a

the

521,984, against $106,989,929 in September, 1901,

strengthened by the further statement that

is

1902

8,

fall less than a half million dollars below the highwater mark made in that year. The figures, as just
presented by the Treasury Bureau of Statistics, show

Our

did furnish the data to the newspaper quoted.
belief

is

-^

By

Rochester

crobes of the dynamo-electric organization,

<

Milan-Gallarate Electric Railway.

the

of

Company, evidently, is an ohmsifter.
In describing a recent mishap the Rochester
Daily Renublican says that "the feed wire from the
armature to the collector rings, on the incandescent
dynamo, broke in two somewhere between the electric
equipoise and the gildersleeve, right beneath the
sight-feed oil pump, which caused the wattmetercatcher to cross fire between the voltcharger and the
ampere-handle." But we believe this to be an error,
even if Mr. J. E. Beyer, president of the company,

entirely eradicated?

-'advertising.— The Western Electrician— the only
general electrical paper published In the West— thoroughly
covers a territory exclusively its own. This is a claim wuicu
CAN BE 3IADE BT NO OTHER ELECTRICAL JOURNAL IN THE
Electrical merchants and manufacturers
United States.
desiring ivesteim trade will ajipreciate the unequaled value
of this journal as an advertising medium in its special field
Advertising rates are moderate, and will be furnished on
application.

plant

the

in

(Ind.) Electric Light

EVERY SATURDAY.

510 Marquette Building,

needed

is

November

Not alone in the electrical trade are the export
September of large volume. In fact, they
are the largest ever shown for September, with the
single exception of that month in the year 1900, and
figures for

it

successful.

regularly

in

A

movement for
meetings will be held this winter.
local meetings in Pittsburg has met encouraging
success, and similar projects in Minneapolis, St. Louis
and Cleveland are

various stages of discussion.

in

The time appears to be now ripe for an earnest,
united effort to make the Institute much larger and
more truly representative of the electrical thought
of the United States than it has eyer been, and we
trust that the western members will give their hearty
co-operation to this

end.

Several other valuable recommendations were

made

luminous address and all
arc worthy of careful attention. There is no other
body in the United States to take the place of the
by President Scott

Institute,

and

all

in

electrical

hearty support to the

engineers

movement

and less open
seeming sectionalism.

truly national
a

his

to the

to

should

make

charge of

it

give

more

at least
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White River Development by Snoqualmie Falls Company.

A

hydro-electric development is being planned
by the Snoqualmie Falls and White River Power
Company, of which Charles H. Baker is president.

new

make an

will

It

interesting

and large addition

present power-transmission

the

to

of the Snogeneral plan

plant

The
water of White River

Power Company.

qualmie Falls

at a
be to divert the
point in Pierce County, Wash., and to convey the
water thus diverted through an excavated canal, a
distance of about eight miles, to Lake Tapps. The
level of this lake will he raised until it occupies an
area of about 5.000 acres, and will serve as a storage
The outlet of this lake
reservoir and settling basin.
will

be a short canal and tunnel connecting w-ith a
penstock on the brow of the hill overlooking the
Stuck Valley. Steel pipes leading from the penstock will convey the water under a head of 450
feet to the waterwheels in the power house at the
will

and from the waterwheels the water
will escape through a short tailrace into Stuck River.
The power house will be connected in with the
present Snoqualmie Falls transmission system by
foot of the

hill,

about

circuits

five

miles in length.

an outline of the general plan, the
several features of which may be more fully de-

The above

is

.

The intake at the point of discribed as follows;
version will be constructed of concrete masonry.
The level of the river will be raised at this point
in order to effect a full entrance of the water into
the intake by the construction of a submerged dam
across the river, which will be continued to the
intake in the shape of an earthen embankment, designed to be higher than the river at any stage.
There will also be constructed at the intake, and in
connection therewith, a set of gates for the purpose

discharging the w-ater back

of

in shutting the

same

off

into

the

from the canal

at

and
any time

river

so for inspection or repair
it may be desired to do
purposes.
The canal throughout its entire length will be a
thorough cut through earth and cement gravel. The
canal will be 25 feet wide on the bottom with side

1% to one below the water line and one to
one above the water line, and will flow six feet
The canal and intake are designed to disdeep.
charge a volume of water equivalent to 60,000 theoretical horsepower under 450 feet head.
The contour of Lake Tapps is such that the raising of its level would overflow the lake at eight
different points, but this is to be prevented by the
construction of earthen dams at these particular
Aside from these dams, the only work to
points.
be done in connection with the reservoir is to clear
about 1,000 acres of land around the lake and to
build a ditch to connect Church Lake with this storage reservoir.
The outlet canal consists of a canal having the
same design as the inlet canal, and the construction
of a tunnel which is a prolongation of the outlet
slopes of

canal.

The penstock is designed to receive the full discharge of the canal and will be constructed of concrete masonry.
It will have five outlets, through
which will be discharged the water to the different
pipe lines.

The

present development contemplates the installaone pipe line at present, sufficient in size to
More pipe lines will be
deliver 10,000 horsepower.
added later, as additional waterwheels are installed.
tion of

The

pipe lines will be of rolled steel plates, riveted
and supported by concrete piers and an-

together,

chored firmly to the earth.
The power house is designed to accommodate a
50.000-horsepower installation of waterwheels, gen-

The building will be erected
red brick, although at present it will be
erected in part only, sufficient to house a 10,000horsepower installation of waterwheels and generators.
As an adjunct, there will be a machine shop
equipped with a lathe, drill press, shaper and blacksmith forge, with the necessary accessories. There
will be installed in the power house two 3,000-kilogatt generators and two exciters of the Westinghouse type, directly connected to impact waterwheels
of sufficient capacity to drive the generators under
erators
in

and

accessories.

common

full

load.

There

will also be erected, either separately or in

connection

with

common

the

power

house,

a

transformer

and there will be installed therein 10,000 horsepower of raising transformers. A frame building will also be constructed
near the power house for the purpose of housing
the men who will operate the plant and which will
contain a dining room, kitchen and laundry and
rooms for office, store and drafting purposes.
It is understood that there are to be no further
extensions of the plant at Snoqualmie Falls for a
year or more, as it is Mr. Baker's plan to reach

bouse

in

i-ed

brick,
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Portland, Ore., with his lines, which the White
River power will enable him to do with a saving of
SO miles of transmission. The Snoqualmie and White
River plants will be run together, and each will serve
as a reserve for the other, the idea being for the
former plant to carry the load in Whatcom and the
northern cities while the White River plant will
supply Portland and the intervening cities lying to
ihe south.

Magnitude of Niagara Power Developments.
Some interesting
known as Greater

facts are collected by the journal
Buffalo in relation to the hydro-

work at Niagara Falls.
"Already the capital in Niagara power developments amounts to $32,500,000. The Niagara Falls
electric

Power Company

is

now

supplying 50,000 electrical

Power House No. i, and shortly
have Power House No. 2
horsepower completed. The
machinery is now being installed and the

horsepower from

its

after the new year will
with a capacity of 55.000
electrical

horsepower will be ready this month.
The Niagara Falls Hydraulic Power and Manufac-

first

10,000

turing Company is enlarging its canal, as well as
the capacity of the power house, and by the time
these improvements are completed will add 100,000
horsepower to its present output. It has recently
acquired a large area of land in the north end of
the city, where all this additional power will be used
in factories that will be built there as fast as the
power can be had. The Canadian Niagara Falls
Power Company is working night and day on a
power development of 100,000 horsepower, most of
which will be used on the American side to meet
the growing demand for power. The first block of
this power will be ready during the coming year.
This company also secured the franchise for an additional 100,000 horsepower, work on which will no
doubt begin as soon as the present installment has
been completed. The Ontario Power Company plans
to develop 400,000 horsepower, work on which is
being hurried with all possible speed, and contract
for the electrical machinery
for
the first 50,000
horsepower has already been let. The Lower Niagara River Power Company has secured a franchise
from the state of New York to develop 200,000
horsepower, work on which will soon begin, which

Electrical Exports for September.
The

from the United States durof September, 1902, amounted in value
to $1,188,591.
During the corresponding month in
the year 1901 the value of the electrical exports was
electrical exports

ing the

month

$659,400,

year over

—

a sum almost equal to the total valuation in
September, igoi. In August, 1902, the electrical ex191

ports amounted to $821,057.
ber over August this year

Under the head of

ning for an immense power development, and later
there are sure to be still others, so that it may be
said that the work of harnessing Niagara is to-day
only begun. It is difficult for the average mind to
grasp the above figures, especially for those who
are inexperienced in engineering science, but some
idea of that stupendous force can be gained by comparison stated below.
"Great as is the industrial progress of the city of
Niagara Falls, which has resulted within a few years
from the beginning of this power development, it
must be exceeded by many times in the next few
years when the power above referred to will be
added, which will then be equal to the combined
power used in the cities of New York. PhiladelThese five
phia, Buffalo, Cleveland and Chicago.
This is a sigcities have a population of 7,800,000.
nificant fact, and we dare neither to limit the posThe
sibilities of the city nor the Falls of Niagara.
past record is such that would justify almost any
kind of a prediction. The slow and sleepy hotel
village of 5,000 inhabitants of a few years ago has
already become the hustling, thriving and important
manufacturing city of from 25,000 to 30.000 people,
showing a greater gain than any city in the country.
The capitalization of her factories at present is
$37,647,500. and the annual value of manufactured
products amounts to $23,409,000. The industries attracted to this spot are the most substantial in the
country, and without an exception are successful

beyond

their

highest

expectations,

which

is

ac-

counted for by the uniform supply of steady and

The demand
at a low cost.
continually in excess of the supply;
hence the utmost efforts of the several power
companies to obtain additional power at the earliest
possible date.
"In recent years a great many new uses of electricity have been found in the electrochemical industries, for which Niagara power is particularly
well adapted on account of the continuous, uniform
and never-failing electric current, and in consequence the city of Niagara Falls already enjoys
the distinction of being the greatest electrochemical
center in the world.
"Another feature which is favorable to Niagara
power is its absolute freedom from such annoying
disturbances as coal strikes. This can be fully appreciated just at this time when the great strike is
working untold hard.ships and losses to thousands
of manufacturers.
Power can be sold at Niagara
Falls 50 years in advance, with full assurance that
the supply will not be cut off by any cause or condition whatever.
This is one of the strongest inducements to manufacturers to seek Niagara's
reliable electric

for this

power."

power

power

is

The increase
was therefore

of Septem$,367,534.

"electrical appliances, including

telegraph and telephone instruments," are found the
following figures:
September, 1902, $685,987; September, 1901, $272,178 an increase for the present
year of $413,809. Under "electrical machinery" these
are the figures
September, 1902, $502,604 Septem-

—

:

ber,

;

Here an increase of $115,382

1901, $387,222.

is

shown.
Classified accordin.g to destination, the exports of
electrical

machinery

in

September, 1902, to some of

the principal buyers were as follows

dom, $266,258

;

British

United KingNorth America, $91,929 Mex:

;

$42,127; British Australasia, $19,836; Colombia,
$13,780; Japan, $12,312: Philippine Islands, $10,531;
ico,

Argentina. $9,340; Brazil, $8,517; British East Indies.
Of the above. Japan's shipment dropped
$1,135.
from $22,954 in September of last year to $12,313,
given above, and Argentina from $24,651 to $9,340.
The most marked decrease, however, is seen in the
exports to' the British East Indies, which dropped
from $114,585 to $1,135. This is probably due to
some exceptionally large shipment in September,
igoi.

In spite of these decreases, the machinery totals
the two months show greatly in favor of the
present year. This is due to the fact that the few
decreases are more than offset by a great number
of substantial increases, among which may be cited
the following:
The United Kingdom, from $99,261
to $266,258; British North America, from $75,810
to $91,929; Mexico, from $4,162 to $42,127; Colombia,
from nothing to $13,780; Philippine Islands, from
$818 to $10,531; Brazil, from $650 to $6,517.
for

makes five companies, each having abundant capital,
which have the right and will develop a grand total
of about 1,000,000 horsepower at Niagara Falls as
soon as the work can be performed. In addition
to this, there is still another very strong combination
of wealth which it is known for a certainty is plan-

showing that the increase of the present
last for the month was no less than $529,-

British Pacific Cable Laid.

The

last

section of the British Pacific cable

was

on October 30th. This was
the last link to be laid between Australia and Vancouver, B. C.
The first message sent over the cable
was one of congratulation to King Edward. This
message was sent to the king on the morning of
October 31st, the day following the completion of
the cable.
Other congratulatory messages were sent
to the Canadian and Australian governments.
The cable is still in the hands of the contractors,
and it will not be open for business for about three
weeks. The section between Bamfield Creek and
Fanning Island, which is the longest in the world,
has already undergone a series of tests and proved
laid at the Fiji Islands

equal to expectations. The great question
in the success of the cable was over this enormous
stretch, but it was found by test to give a speed
entirely

of over 100

words a minute with the Deerlove trans-

mitter.
The actual time occupied in
sion of a message from Victoria, B.

the transmis-

C,

to

Sydney.

Australia, will be less than five minutes in the case
of a short commercial message.
Sir Sanford Fleming, at Ottawa. Ont.. received the following cablegram over the Pacific cable from Premier Seddon
of New Zealand
"Delighted to congratulate you
on completion of great work on Pacific cable, thus
rewarding your interest and labor and forging further link to advantage of our empire."
The Canadian Department of Marine has issued
a notice to mariners stating that the Pacific Cable
Board has built a terminus station on the summit of
the point betw'een Graopler Creek and Bamfield
Creek, Barklay Sound, on the west coast of Vancouver Island. The large and handsome buildings
of the station show conspicuously.
The cable enters
the water at a point within 400 feet southwesterly
from the extreme point between the two creeks.
:

entering Eastern Channel and Bamfield
Creek are warned not to anchor where there is
danger of fouling the cable. In Bamfield Creek, if
they anchor anywhere near the Mills Peninsular

Vessels

Shore, or south of the station building, they will
be clear of the cable.
pile wharf for the accommodation of the cable station has been built on the
east shore of Bamfield Creek, about one cable length
southwestcrlv from the extremity of the point between Bamfield and Grappler Creek.

A

General Manager A. B.

DuPont

of the St. Louis

(Mo.) Transit Company, is reported to have said
that no material increase in the present street-railway facilities would be necessary to handle the
World's Fair traffic in 1904. Mr. DuPont said
"If the World's Fair gets all the people we can haul

many as attended
Chicago.
Our pow-^r
houses will be enlarged a little each year. Fifty
new cars will be ready by the first of November,
and more will be put on from time to time, as
needed,"
to

the

it.

it

will

get

four

times

Columbian Exposition

at

as
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Proposed Developments of the
By Charles

Institute.^

F, Scott.

position occupied by the electrical engineer
unique. The science which underlies his work
Its applicais most fascinating and most fruitful.
There is
tions are not confined to a lirnited field.
that
has not rehuman
activity
scarcely a 1)ranch of
So rapidly have elecceived its quickening touch.
trical novelties become commercial necessities and
simple experiments evolved great systems that a
new branch of engineering has been developed in a
score of years. The scope of the electrical-engineering profession has developed from trivial beginnings
until it includes works of the greatest diversity and
magnitude and far-reaching consequences, in indus-

The

is

commercial and social life. This development
has been the result, not of mere chance, but of a
combination of favoring conditions. Faraday and
trial,

Maxwell laid the foundations of electrical science
and the general mechanical, industrial and scientific
evolution of the nineteenth century gave the necessary opportunity and impetus to its commercial apElectricity is usually a means, an agency,
plication.
and is not in itself an end. In order that electricity
may be applied, there must be that to which it can
be applied. The electric motor, for example, would
be of little consequence if there were no field for it
elevators
if there were no machine shops or mills, no
It is because the steam engine has
or street cars.
for a century been training men to use mechanical
power, and because the existing methods of transmitting and distributing power have such fixed and
narrow limitations, that the electrical system has
so quickly taken its place between engine and lathe,
between the waterfall and the loom. It is because
the science of eleotrochemistry was advancing that
the dynamo found a place in electrochemical indusand, in turn, cheap electrical energy has acIt is notable
celerated electrochemical development.
that the greater part of the power developed at
Niagara Falls is used in eleotrochemical and allied
processes, in the manufacture of aluminum,^ carborundum, sodium, chlorine, caustic soda, calcium cargraphite and barium hydrate
bide, phosphorus,
while in almost every case even the discovery of
the process itself, as well as the development of the
industry, has occurred since the work upon the power
tries,

^

was begun.

plant

—

a haclcneyed theme the infancy of electricity
and yet, to obtain a just view of his position, the
electrical engineer must realize how brief, compared
with other branches of engineering, is the experience
upon which his work is based. Even the man who
has been called the "father of electrical engineering,"
whose theoretical and mechanical skill made possike the success of the ocean cable, is still a vigorous worker, and quite recently the Institute was
privileged to tender him a reception. I refer, of
course, to our distinguished honorary member, Lord
Kelvin. It is not yet 27 years, the age required
for full membership in the Institute, since the CenIt is

tennial Exposition gave an impetus to electrical invention and the telephone was made public. It was
not until 1884, the year of the Philadelphia International Electrical Exposition, that rneasures were
taken for establishing a national organization among
electrical men, and the American Institute of ElecIts first president,
trical Engineers was established.
Dr. Norvin Green, and half of its vice-presidents
and managers were identified with the telegraph.

The

electricians of those days were telenow a new generation has arisen
the click of the sounder is unintelligible.

practical

graph men, but

whom

to

50 years and notably the past decade
development of such maga, general
nitude that it marks an epoch in the world's hisAnd in this development, electricity has been
tory.
foremost. I will not attempt to recount and catalogue what has been accomplished, in how many
ways electricity has proven useful, the various pur-

The

past

have witnessed

for which it is employed in industrial and
manufacturing enterprises, nor to what extent the
telephone, telegraph and cable have affected domestic,
commercial, social and national life. I will not mention the results which the railway motor in city,
suburban and interurban service is effecting in the
cheapening of travel and the redistribution of popu-

poses

upon the far-reaching effects
of an agent which makes
the combination of formerly diverse interests by operating in one great system local and
interurban railways, mills, shops, elevators, street
lighting and indoor illumination; nor will I even
attempt to sum up all these achievements and -estimate by how much the results of human activity
The
are increased through the agency of electricity.
point I do make is the rapid growth and the magresponsinitude of the work, and the far-reaching
bilities which have so quickly devolved upon the
electrical profession.
Consider for a moment the financial aspect. It is
estimated that the total investment in electrical applications outside of telegraphy and telephony at the
time this Institute was founded did not exceed
At the present time the estimated capi$1,000,000.
talization of electrical applications in the United
In other words,
States approximates $4,000,000,000.
electricity represents a value about one-third as great
in our steaminvestment
by
the
represented
as that
railway systems. Speaking generally, this enormous
expansion has been ma de poss ble by the electrical

lation; I will not dwell
in the economic world

possible

i

Presidential address dctivared at the meelinR oC the American Institute of Electrical Engineers, New York, September 26,
I.

1902.

November

engineer, and, furthermore, the successful outcome
Even
of these investments depends upon his work.
these figures do not fully measure the vast responsibilities which are entrusted to the electrical engineer, since they take no account of the importance
of his work in the many industries and enterprises
which use electrical apparatus in a merely subsidiary or auxiliary way.
The work which the future has in store for the
Scarcely a
electrical engineer seems even greater.
plan for future progress is proposed either by the
business
man, manufacpractical and conservative
turer or engineer, or by the sanguine promoter or
the imaginative 'writer who portrays an Utopian civilization, which does not involve some application of
electricity.

We

now

Will
at a time of general prosperity.
Is prosperity a normal condition, or
are successions of prosperity and depression inevitable?
Continued prosperity requires high efficiency.
Eflfort must not be wasted or dissipated.
The ordinary activities and functions of industrial
are

this continue?

and commercial life must be efficiently performed,
and energy must not be lost through great undertakings which fail in the execution, or accomplish
no useful result. Think for a moment how different
the condition of Italy might be, had the energy
which was expended in the construction of cathedrals been devoted to schoolhouses and an educaImagine the results had the hundreds
tional system.
of millions of pounds expended by England on the
South African war been devoted to the development of the country, by establishing electrical railways and lighting and power plants. Consider what
a drain upon the resources of a country, both in
wealth and in men, are a large standing army and
navy. Even granting that pyramids and cathedrals
and wars have been legitimate factors in the world's
history, and that on the whole they have been benenevertheless they indicate how vast are the
which have directly retarded rather than advanced material prosperity. There is no doubt that
the forces at hand are ample to maintain a constantly increasing condition of prosperity if they be
grave responsibility rests upon
wisely directed.
the intelligent, the wealthy and the directing classes.
As a factor in maintaining prosperity, the work of
Apthe electrical engineer is of great consequence.
plied electricity so increases the efficiency of industrial and commercial life that a given expenditure
of energy can produce greater results in less time.
The electrical engineer is called upon to advise and
direct in many large undertakings, and upon the
soundness of his judgment depends success or failure.
Since electricity occupies so vital a place in
the affairs of the present, and will be an increasing
element in those of the future, the^ electrical engineer must be an important agent in avoiding depression and maintaining prosperity.
If we were to consider further the indirect as well
as the direct relations of the electrical engineer to

ficial,

forces

A

^

_

and commercial and social interests, we
would be more deeply impressed with the responindustrial

of his part in the world's work. In a profession where they are so many workers, where the
majority of them are young men, where their work
scientific investigation
is so closely connected with
and with what is being done in allied professions,
when the rate of advance is so great in scientific
discovery, in invention, in application to processes
which are new and to undertakings of iricreasing
value, and particularly in a country which is recognized as foremost in electrical development, there
is a unique field for a national organization such as
In
the American Institute of Electrical Engineers.
a profession whose interests are so diversified and
so extended, workers should be brought together.
They should have a common meeting place. Here
discoveries may be announced, inventions described,
engineering schemes criticized and new undertakings
presented and discussed. Here the student and prosibility

fessor, the investigator, the inventor, the manufacturer, the operator and the consulting engineer may

meet upon common ground. The engineer who is
tempted to ridicule scientific work finds that it is
The
the foundation upon which his own work rests.
professor who regards slightlv the work of the designing or constructing engineer may find that his
ovi'n cherished formulje are derived from the rules
and contain the constants which the practical man
has determined for himself. Association leads to
mutual understanding, it curbs eccentricity and onesided development, and promotes symmetrical ad-

vancement.
It is the function of the American Institute of
Electrical Engineers to bring individual workers
into a common unity, to join them in a community
of interest ^a fraternity which is called the elecIt should place the
trical-engineering profession.
profession of electrical engineering above suspicion
of corruption and chicanery, and should call for
high standards of dignity and honorable accomplishment. It should discountenance the spirit of blind
partisanship and of depreciation of others' efforts

—

those who are divided by- commercial interwhether they represent competitors or buyers

among
ests,

sellers.
While each has his individual interests,
there is a general interest which is common to all.
All share in that which discredits the profession, as
well as in that which elevates and advances it.
It is the function of the Institute to bring together
continually the diversified achievements of rnany
workers, which, taken altogether, constitute a' single
total of accomplishment
a total which is called

and

—
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progress. It should discriminate between that which
is substantial and that which is not.
It should place
the stamp of recognition and approval upon all that
is meritorious and marks an advance in the art.
It is the function of the Institute to take the lead
in such measures as will promote the general interests of the profession and the efficiency of elec-

work.
In the past the American Institute of Electrical
Engineers has represented the profession and advanced its interests in various ways.
It has taken a prominent part in establishing uniform insurance rules in a National Code.
It has been conspicuous in representing American
engineers at international expositions and international congresses, both in America and abroad.
In
the same connection it has been active in establishing international standards, and through its advocacy
the name henry, in honor of an American electrician,
has secured a place in the hst of electrical units.
It prepared in 1890 the standard wiring table for
lighting and power purposes, which has been of
great service in standardizing electrical calculations.
It has established a code of standardization covering names, definitions, methods of rating, tests
trical

and the like, which is of the greatest service in unifying and simplifying electrical practice.
It has established, through the generosity of a few
individuals, a library which in historic value is unequaled.
It has brought electricians together in annual conventions and in monthly meetings, it has stimulated
activity through papers and discussions, which have
dealt with vital problems, it has developed, in 18
volumes of transactions, a panoramic history of
American electrical engineering.
Let us now turn our attention to the future and
consider the specific ways in which the work of the
Institute may be advanced during the coming year

membership should be increased. The
1. The
power and jnfluence of the Institute is dependent
upon the number, character and activity of its members.
There are many engineers eligible to membership who are not members, because they do not
fully appreciate the scope and the work of the InstiThere are many electrical workers who would
tute.
become worthy associate members if they realized the
value of connection with the Institute.
Is it not the privilege and the duty of an electrical engineer to give his best support to the Institute which stands for the highest interests of his
profession? Are not the advantages which connection with the Institute affords such that no progressive engineer can afford to be vvithout them?
If these things are so, then it rests upon the present
members to build up the Institute by making its work
known to those who should become members.
During the past year the membershio increased
This is less than
25 per cent, and reached 1,546.
one-half the membership in the British Institution
of Electrical Engineers. If American Institute membership bore the same relation to the kilowatt capacity of the electrical power stations of the country
as does that of the British Institution, our raembershio should be 25,000.
There are to-day cities in which are located engineering schools and large electrical interests which
have but three or four members. Five states east
of the Mississippi River have but one or two members each, and there are three of the New England
states that have but three members each.
2. Papers and discussions should be contributed
from a larger proportion of the membership. The
transactions of the Institute should be a record of
the advance in electrical work, and should contain
only that which is of material value to the advancement of the art. I submit that even their present
high standard does not adequately represent American electrical progress. If it is true that our papers
do not fully present the advance thought and best
achievements of the time, it is simply because our
advance workers do not contribute more.
Material may be presented in formal^ papers, in

Some
communications or in discussion.
do not provoke general discussion; others
the
experience
or
the
upon
value
deoend for their

original
'subjects

opinions of a large number of members. While the
is not as a 'body responsible for the statements or the opinions of its members, there is
nevertheless an obligation resting upon its members
not to leave unchallenged any inaccurate and misleading statements.
Our last volume shows that five per cent, of the
membership took part in the meetings, and that two
Of these papers, 10 per
per cent, furnished papers.
cent, came from miscehaneous sources, 20 per cent,
professors,
college
came from
25 per cent, from
operating and consulting engineers, and 45 per cent,
from engineers connected with manufacturing comInstitute

panies.

These figures indicate that electrical matters are
advancing so fast that even the teachers in the great
technical schools fall behind the pace, because the
problems come first to the manufacturer. To the
manufacturing companies must be given credit for
investigation as
substantially advancing
scientific
well

as

practical

develonment.

Further examination of the last annual volume
shows that although one-fourth of the members reside in New York and the monthly meetings are
held there, yet only one-fifth of the papers were
presented by New York members.
The Institute is
national in its scope, and there should be united
effort throughout the entire membership to increase
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the quantity as well as the quality and the usefulness
of its published proceedings.
3. Local meetings of the Institute in various cities
will broaden the interest in its work and generally
extend its benetits. Some local organizations have
been formed, but this department of our work should
greatly
extended.
be
While such ors^nizations
should be conducted in harmony with the general
methods and purposes of the Institute, synchronizing
as far as practicable with its general meetings, Uiey
should also become "self-exciting" centers of local
electrical activity.
There is so much material available and there are so many subject of local and
general interest that a small amount of well-directed
effort in organization will produce great results.
and technical schools with elec4. Universities
trical-engineering departments may organize local
meetings of the Institute which would be of benefit
to both instructors and students in keeping them in
touch with the most recent developments and pracIMeetings may be under the
tice in electrical work.
direction of the professor of electrical engineering
and may be conducted in various ways to conform
best to the local conditions.
Local Institute members may join with the school meetings.
school
should be the natural center for engineers of its
vicinity.
It supplies a suitable meeting place, and
the discussion of Institute papers by engineers, instructors and students should be of benefit to all.
In the thesis work of students the Institute may be
helpful also in recognizing and publishing in abThis
stract or in full theses which are noteworthy.
would give an impetus to the preparation of theses
and wholesome rivalry among different institutions,
and would add to the value of our transactions.
The proper education of the engineer is a problem to which various solutions are offered. All,
however, will doubtless agree that the profession
has already reached a stage and is advancing so
rapidly that the purely "practical man" cannot hope
The rate at
to maintain himself in the front rank.
which development is progressing demands a thor-

and by language as are those of Europe;
they have that unity in which there is strength they
appreciate the advantage of adhering to standard
practice; they realize that the manufacture of dynamos and motors, as well as of shoes and clocks, of engines and bridges will be cheaper and quicker if
nationality

;

made

My

predecessor spoke truly when he
conditions.
said that the primary aim of the educational institution should be to give the young engineer "a thorough understanding of the fundamental principles
of electrical engineering and allied sciences, and a
good knowledge of the methods of dealing with engineering problems." The best education is that in
which tlieoretical training in fundamental principles
predominates. The true function of practical work
in a broad engineering education is not to produce
skilled w-orkmen or full-fledged engineers, but it is
to supplement theoretical work, making it definite
and certain, so that the student may properly asAgain,
similate the instruction which he receives.
a student should not make his mind a storehouse
of facts, but he should learn where facts and information can be obtained, and how to use them
The principal purpose for bringing the work of
the Institute directly to the student is to enable him
to keep in touch with actual things and give him
a definite idea of the kinds of work which lie before
him. and for which he is preparing. Fortunate will
it be if we can lead him to see that in the develop-

ment of an electrical engineer there should be something besides technical training that logical thinking and clear expression and general culture are
indispensable in a profession that is closely related
to so many departments of science and engineering
as well as industrial and commercial and social
activit}', and that he must be a broad man \vith a
broad educational foundation, who would aspire to
the fullest usefulness and success.
The collection of engineering data and the
5.
establishment of standard practice in electrical engineering is one of the important functions of the
Institute.
The present years are formative years.
engineering is crystallizing. Electrical
Electrical
theory and laws and electrical measurements are
than those relating to the allied prodefinite
more
fessions
for example, compare the accuracy in the
predetermination of the efficiency of a dynamo with
that of an engine, or the ease and precision of
measurement of dynamo output by a wattmeter with
that of an engine by a mechanical dynamometer or
brake. Electrical-engineering practice, however, is
now being established. The apparatus and the methods, both in detail and in general, which characterize
present work are radically different from those of
five or 10 years ago.
It is of the highest importance to the profession that definitions and principles
and laws pertaining to engineering practice should
be determined and adopted as rapidly as circumstances win permit.
General investigations should be
made in various lines of electrical-engineering work,
not primarily for the purpose of devising theoretical
standards or undertaking original investigation, but
for the purpose of determining what is best in present
practice, and of formulating and crystallizing it into
what may be recognized as standard practice.
must not fail to realize the value of standards.
.\n English engineer in a distant part of the British
Empire, in specifying the apparatus for a large electrical railway, strongly recommended that American
-Standard apparatus be purchased, as "England has
no standard." In Europe to-day there is a confusion of systems and frequencies and voltages, and
a wide diversity in types of construction. Many
foreign engineers pride themselves on devising that
which is novel, instead of adapting that which is
standard. American engineers are not divided by

—

;

We

in quantity.

Do you

realize the

relative

magnitude of Ameri-

can electrical work? The United States, with only
one-fifth the population of Great Britain and Europe,
has two and one-third times the kilowatt capacity in
power stations, and three and one-half times the mileage of electric railways. The power houses in operation

and under contract in

place

New York

city

would

re-

the central stations for lighting and power
in Great Britain or in Germany
they would operate
all the electric railways of Great Britain and Europe
combined; one alone would be suflScient for the
railways of Germany and the output of a single
generator would run all the railways of Switzerland.'
Although some foreign engineers are still in
doubt as to the practicability of the rotary converter,
yet the output of American rotary converters is
sufficient to operate all the railways in Great Britain
and Europe combined. American designs, methods
and practice are being introduced into half a
dozen factories in foreign countries. Electrical
progress and leadership can be promoted by this
Institute, as it draws together and unites the efforts
of electrical workers and as it aids in establishing
the standards for the future.
Standards are not to
prevent progress, but they are to make definite the
steps already taken and they are the foundation for
all

;

A

ough grounding in fundamental principles, in order
to impart the power for grasping and meeting new
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advancement.

Our

library merits a cordial support.
The polupon by the library committee is to place
upon our shelves every book relating to electricity
in the English language, and every bool-c of any
value in the French, German and other languages.
Let all who are able, co-operate in this important
work of building up a complete reference library.
Through good fortune and the generous assistance
6.

icy decided

of Dr.

S.

S.

Wheeler we have the Latimer Clark

library as a foundation.
Mr. Carnegie's kindly contribution has enabled the library to be catalogued and
otherwise made useful. Various members, notably

Messrs. Mailloux, Hutchinson, Wetzler, Arnold,
Keith, Caldwell. Jenks, Fish and Clarke, as well as

American

the

Bell

Telephone Company, the

New

York Electrical Society, and others, have contributed
valuable sets of books, such as the proceedings of
scientific societies, the records in patent litigation
and the like. At least one member has provided
by his will that a part of his technical library shall
pass to the Institute and another is proposing an
endowment for the future continuation of the sets
which he has presented.
The preceding sentence was written yesterday. I
am authorized by the council to state the contents of
a letter received to-day from Mr. W. D. Weaver,
the chairman of the library committee to whose
efficient services the development of the library is
due. This letter reports the receipt of a check

—

from Mr. Mailloux to be used as an endowment for
continuing subscriptions to several of the valuable
Among
sets which he has presented to the library.
the books, a thousand or more, which he has presented,

been

are

some

secured

at

rare series,
considerable

some

of which have
others by rare
already assuming a

cost,

Our hbrary is
high rank among electrical libraries, and even among
general technical libraries.
7. Permanent quarters for the Institute should be
an object of plans and anticipations. An organization which is so closely connected with so many
vital interests of such vast commercial value and
which possesses such possibilities for promoting the
best interests of the profession should not be hampered for want of the most convenient accommodaPersonal acquaintance and social intercourse
tions.
are influential factors in unity of sentiment and of
Our library is all but inaccessible in its
action.
present cramped quarters which do not permit normal growth.
in other
8. Co-operation with similar institutions
countries will be mutually beneficial in various ways.
good fortune.

In certain lines they may learn from us, but there
a great deal that we can learn from them.
In addition to general co-operation, such as is
promoted by international congresses, much is to be
gained in less formal ways. For example, different
institutions may at times discuss the same subject.
Again, they may do a great service to electrical
progress by harmonious working in the adoption of
one institution may
standards. The members of
broaden their outlook by becoming members of other
of our Instiexpectation
hope
and
It is the
bodies.
tute to have as its guest, within the next few years,
the Institution of Electrical Engineers of Great Britain.
The scope of our profession is world-wide.
Let us welcome this coming opportunity to extend
our acquaintance and broaden our ideas.
In conclusion, I have realized the responsibilities
which rest upon the president of this Institute, and
it was with reluctance and misgiving that I yielded
to some urgent friends and consented to become
I fully appreciate the confidence j'ou
a candidate.
have expressed by your votes and I now ask your
co-operation in continuing the high standard of
work attained during the past year under my honored predecessor, whose ab l e an d en thusiastic efforts
is

I.

See

"Some ComparativR App'oximaie

Figures of Electric

Power and Tracrion Syslems in European Countries and
in the United Slates of America at the Present Day," Philip
Dawson, Engineering Magazine, February, 1902, page 71Z.
Lieht,

have

awakened the

Institute

to

new

activity

and

usefulness.

The outlook

propitious.

The

council

of

the
Institute at its meeting this afternoon authorized
the appointment of a committee on membership,
also a committee on local organization with authority to make immediate arrangements for the holding
of local meetings.
This committee also has under
its direction the proposed Institute meetings in conis

A

nection with technical schools.
committee on
theses was provided for to consider the relations
of the Institute to this branch of student work.
A
transmission committee was provided to collect data
with respect to present practice in high-tension transmission, particularly with reference to the construction of transmission lines and to formulate this data
for the use of electrical engineers.
It was recognized tliat this branch of engineering is advancing
rapidly and that it merits special attention from the
Institute in order that the best elements of present
practice may be set forth.
The standing committees
of the council are taking up their work with re-

newed

vigor.

my

fellow members, the objects of Institute
endeavor which I have outlined are worth while,
each of us can well afford to do his part toward
realizing them.
If,

Remarkable Blasting Accident.
who have watched the power development at
Niagara Falls will be much interested in a truly
remarkable accident that occurred there on Tuesday,
October 28th, costing the lives of two men. The
Ontario Power Company is excavating the site of a
All

power

station

the

at

close to the Horseshoe

The

debris slope

is

water's

edge,

the

in

gorge,

on the Canadian side.
being broken away to solid rock.
Fall,

Ever since the work started the blasting increased
in force, and at noon of the day referred to a blast
containing about 1,000 pounds of powder was shot
off.
The mass of rock hurled in the air was tremendous. Tlie river, usually clear and green, had
its color turned to that of mud, and people who
stood at Table Rock, on the Canadian side, state
that the New York shore was hidden by the curtain
rock

of

that

Over on Goat

ascended
Island,

high

above the

a portion of the

cliff

tops.

New York

warned to keep
was discharged
a great mass of rock landed on this island, and
one big slab, 32 inches long, 14 inches wide and
about nine inches thick, was carried fully 500 feet
back in the woods, where it landed on a path along
which Patrick Kelley and Patrick Moakler, two
aged employes of the state reservation, were passing.
The rock struck Moakler on the side, knocking him unconscious to the ground, and then it
struck Kelley and cut off both of his legs below the
knees.
The men were discovered within a few minWhen Kelley was asked if he was hurt he
utes.
said, "No
but I have a terrible cramp in my legs
and can't raise them." The injured men were hurried to the hospital, where Moakler died within two
hours and Kelley died Wednesday night. Powder
was used in the blast in order that the rock might
be hurled out into the river and thus do away with
the necessity of handling it. The work is being done
by the company. The rock that killed Kelley and
Moakler made a flight of fully half a mile and
state

reservation,

back from the

people had been

cliff.

When

the blast

;

broke a big limb oft' a tree before
It then dug a hole five feet deep
dashed against three trees.

it

struck the men.

in the

ground and

Chattanooga Hustling for Street-rail-

way Convention.
'Tt

is

(Tenn.)

practically assured," says the Chattanooga
News, "that the American Street Railway

Association will hold its next annual convention
Chattanooga." The article continues
"Superin
intendent McFarland of the Chattanooga Electric
Railway Company, who has been in communication
with the executive committee of the association, is
assured that if the necessary quarters can be had
here for the extensive exhibits of the association,
and if the necessary hotel accommodations can be
secured, the convention will come to Chattanooga
next year. The only hitch now in the way seems
to be the necessary building for the exhibits of the
;

association.

The

hotel

ready been assured, and

accommodations have alwould be an easy matter

it

for the city to furnish the necessary building for the
exhibits if the business men and the citizens genIt is
erally would co-operate in the movement.
said that the building will have to be at least 200 by
in dimensions in order to contain the inany
exhibits that are placed on exhibition in connection
with the convention.
"The matter of making the necessarv arrangements and of extending a formal invitation to the
convention, is now in the hands of the convention
committee of the Chamber of Commerce, in con-

300 feet

Secretary
junction
with President Sanders and
Goulding, General Manager Brown of the Rapid
Transit Company, and Superintendent McFarland of
the Chattanooga electric railway."
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DEVELOPMENT OF THE TELEPHONE
New

A

Telephone Patents.

the patents issued from the United States
Patent Office on October 28th was one to David S.
Hulfish of Chicago, assigned to the American Bell
Telephone Companj'. It is entitled "Signaling and

Among

Telephone-exchange
for
Apparatus
and the application for it was filed Novem-

Smtchboard
Circuits,"

ber

one

In
1901, the patent being numbered 711,973.
of the claims this description of the apparatus

s,

is given
I )
"In a central-battery telephone exchange a metallic
telephone circuit having its two main conductors
united at a central station to the two poles respectively of a battery, one pole of which is grounded, and
(

Fig.

extending from said central

station

a

to

number

of sub-stations, where said circuit is normally open
central-station apparatus, comprising an electromagnetic switch having opposed magnetizing coils in the
said conductors and adapted to remain null when
both coils are traversed by the same current, but to

be responsive to like current in one coil only; and a
generator of calling current, and a signal-receiving
device in a normally open local circuit, both controlled by said electromagnetic switch and apparatus
at each sub-station comprising an electromagnetic bell
responsive to the currents of said call-current gen;

third invention

tachment shown

(Fig. 2)
in the cut.

is

for the telephone at-

The inventor is George
Bonaparte, Iowa. In this case a
switch attachment for telephones comprises a" box,
an alarm bell thereon, springs electrically connected
with the magnet of the bell, a slide, conductor-strips
thereon normally contacting with the springs, a telephone and springs adapted to be connected electrically therewith.
Conductor strips upon the slide
normally contact with these springs. Contact plates
are placed on opposite sides of the slide and in the
paths of the strips. Independent telephone circuits
are provided, and the contact plates are adapted
to be electrically connected with the telephone cirThere is an electrical conneccuits, respectively.
tion between the plates whereby, by shifting the slide,
the telephone and bell are placed simultaneously in
either of the two independent circuits, respectively.
T.

Newman

of

Interstate Independent Telephone
sociation.

As-

The second convention of the Interstate Independent Telephone Association will be held in Chicago on
December gth, loth and nth. The headquarters of
the association will be the Auditorium Hotel, where
space will be provided for exhibits. A banquet will

8,
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FIELD.

the afternoon meeting will hear and discuss "The
Berliner Patent, Bell's Claims of Infringement and
Litigation now Pending," by J. J. Nate, Chicago,
and "Suggested Methods for Improving Long-Distance Telephony," by Senator C. E. Hull, Salem, III.

Telephone News from the Northwest.
The Wisconsin Telephone Company has made
plication to the City Council of
admission to the city over the

Winona, Minn.,

apfor

high bridge. The
company already has connection with the city over
the wires of the Northwestern Telephone Exchange

Company.
The Northwestern Telephone Exchange Company
has won its case against *the city of St. Paul to prevent the city officials from interfering with the construction of new lines, because of the failure of the
city's corporation attorney to file a paper book and
brief before the Supreme Court of the state. The latter thereupon rendered judgment by default, leaving
the merits of the case untouched. The issue was
whether the conipany could be compelled to accept
the provision of the new charter for a five per cent,
gross-earnings' tax.
The result of the action is simply to declare the tax of the charter not self-enaeting, but requiring an ordinance.
The Elbow Lake (Minn.) Telephone Company has
began the construction of a local exchange at Tintah,

Minn.

The

Citizens'

Telephone

Company

of

Mankato,

Minn., has installed a new central-energy switchboard.
The Consolidated Telephone Company has installed a local exchange at Grantsburg, Wis.
The Ashland (Wis.) Home Telephone Company
has arranged to establish toll connection with Mellen, Wis., and will also locate a local exchange.
The Superior Construction Company of Ashland will
construct the system.
J. A. Steninger of Parker, S. D., was granted a
franchise at Marion Junction, S. D., for a local
exchange. Some business men contemplated putting in an exchange, and so secured sufficient signatures to a petition to call a referendum election, at
which Steninger's franchise was defeated by three
-

votes.

Fig.

I.

Hulfish's Signaling

and Switchboard Apparatus.

Fig.

NEW TELEPHONE
erator connected in an inductive bridge between the

main conductors a normally open
conductive bridge between said conductors containing
metallic-circuit

;

the station-telephone instruments
a telephone suspension switch controlling said open bridge and acting to close the metallic main circuit therethrough,
;

and through the central battery and the two opposing
coils of said electromagnetic switch and two grounding keys, associated with the two main conductors, re;

both adapted when operated to establish
a circuit for the current of the said central battery
through one conductor only of said main circuit and
one coil only of said electromagnetic switch and
thereby operate said switch for the connection of said
call-current generator to the other of said main conductors; said keys being also adapted severally, one
to direct the currents of said call generator through
spectively,

the several sub-station bells, and the other to divert
said currents therefrom."
Mr. Hulfish is also the inventor of a busy-test
system (patent No. 712,455) patented on October

and likewise assigned to the American Bell
Telephone Company. This system is devised for
28th

use with central-battery exchanges. It is described
as having, in combination, "a polystation-circuit system, comprising a metallic main telephone circuit
extending between a central station and a plurality
of sub-stations
a battery or like source of current
in said metallic circuit at the central station
a call
bell in a conductively open bridge of said circuit,
telephone instruments in an independent normally
open bridge of said circuit, and a suspension switch
operated by the removal of the receiver therefrom
to close the circuit through said telephone bridge,
all at each sub-station; and a battery or like source
of current in said metallic circuit, a call-receiving
signal device in a local circuit of said battery, a dif;

;

erentially

wound

relay' in

trolling said signal device

said main
and held by

circuit

con-

opposing
coils irresponsive to the operation of said suspension
switch and a multiple switchboard with which the
said main circuit is connected, of a single-wound relay in

said

sion switch,

its

main circuit responsive to said suspenand a branch circuit leading from said

battery through the local contact points of said lastnamed relay to the busy-test pieces of the several

switch sockets of said main circuit on said switchlioard, all at said central station,"

2.

Newman's AttachmeDt.

PATENTS.

be held on the night of either the loth or nth at the
Auditorium. Other entertainment will be provided,
although what it will be has not been decided as
yet by the committee in charge, which is composed
of James Wolff, C. W. Farr, H. B. MclVIeal, W. E.
Doolittle, S. A. Dinsmore, F. B'. Patten and J. J.
Nate.
The following provisional programme for the threeday convention 'has been arranged
On Tuesday morning, December gth, the executive committee will receive the visitors at the headquarters of the secretary, after which an inspection
of the manufacturers' exhibits will follow. The
address of welcome will be delivered" at two o'clock
in the afternoon by H. S. Taylor, prosecuting attorney, Chicago. The response will be given by
President H. C. Raney of Fairfield, Iowa. Following this will come the reports of the various committees and the selection of the nominating committee by the states to report on call of the president.

Wednesday morning will be given up to the
reading of papers on rates, as follows
"Measured
Service," George N. Bandy, Perry, Iowa
"Sliding
Scale Rates for Exchanges," Dr. H. S. Herr, Ottumwa, Iowa; "Toll Rates," H. H. Robinson, Cleveland, Ohio. After the reading of these papers and
any accompanying discussion, time will be taken for
a review of
the "Restrictions by Municipal Authority."
It is expected that synopses of the law
in Ohio, Iowa, Wisconsin, Minnesota, Michigan, Indiana, Illinois, Missouri and Kentucky will be given
in the consideration of this subject.
general discussion will follow.
The afternoon session called at two o'clock, will
be given over to the presentation of two papers.:
"Settlement of Toll Business between Connecting
Companies," A. L. Hutchison, Weyauwega, Wis.
"Enforcement of Message Time Limit," H. E. Ralston, Maitland, Mo.
On Tliursday morning, December nth, papers
will be presented on "Independent Telephone Securities as an Investment," by Col. J. D. Powers of
Louisville, Ky., and J. H. Layne of Carthage, Mo.,
the former treating the subject from a banker's point
of view, and the latter from that of the small investor.
A discussion will follow. The above papers will lake up llu' cnlirc morning session and
:

:

A

The Iowa (Bell) Telephone Company is said to
have adopted a new line of tactics in the competition with Independent telephone .systems.
It is to
encourage the formation of local companies and
mutuals. to connect with its toll system wherever
it can compete with an Independent toll line or local
company. At Guthrie Center, Iowa, a mutual has
been formed for local service, to compete with the
local and toll service of the Hawkeye Telephone
Company. It is said this is to head off the improvement of the Independent companies' toll systems. The latter have proposed a uniting of their
toll lines, so that they may be operated as one continuous system.

The Palo Alto Telephone Company has been organized at Em'mets'burg. Iowa, with $25,000 capital
stock to construct a county telephone system.
There seems to be something of a fight on between the Western Electric Telephone Company of
Northern Iowa and local exchanges, where other
lines run into the same exchange.
The Kossuth (Iowa) Telephone Company has
purchased the local exchange at Algona, Iowa, and
that at Germania, Iowa.
The County Telephone and Telegraph Company is
installing exchanges at Hampton, (jeneva and Sheftoll

field.

Iowa.

Harter Bros, of the local exchange at Cherokee,
Iowa, have had work begun rebuilding it. and installing a modern new switchboard.
A farm line
be constructed, requiring 17 miles of wire.
A local exchange will be established at Washta,
Iowa. About 75 subscribers have been secured.
The Iowa Telephone Company has begun using a
machine for hoisting poles at Burlington, Iowa,
which saves time and labor, as well as eliminating
R.
danger.
will

Ohio Telephone Notes.
The

net earnings of the Peoples' Telephone Company of Akron for the nine months ended October
•1st were $13,980.20.
The company is earning seven
per cent, on the stock, after deducting all interest
and other fixed charges. It is now on a four per
cent, basis, the first quarterly dividend having been
•declared.

The Mansfield branch

of the Central Union Telebuilding a number of farmers'
lines in the vicinity of the city.
The Scroggsfield Telephone Company has arranged to extend its line to Carrollton and will ask
The
•that town for a franchise within a few days.
company will also put in an exchange there if there
is a sufficient demand for the service.
It already
•has its lines connected up with several small towns,
•and by combining with the Columbiana County line
•will be able to connect subscribers with 120 boxes.
The City and Suburban Telegraph Association's
exchange building at Norwood has been completed
and the work of connecting up subscribers' lines is
in progress.
The exchange will accommodate 4,800
patrons and will serve the following Cincinnati
suburban towns: Bond Hill, Carthage, Elmwood
•Place, Pleasant Ridge, Silverton, Kennedy, Oakley,

phone Company

is

'

Xovcmber

S,
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E\anston and Hyde Park. Lines from these villages have heretofore been connected with the Walnut Hills and Vine Street exchanges.
The Crestline Telephone Company, lately reorganhas been granted a 20-year franchise by

ized,

the

Milage Conncil of Crestline. It has over 200 subscribers and is in a prosperous condition. Jacob
Babst is the president and C. R. Callahan of Bellevue the general manager.
The Springfield and Xcnia Telephone Company
has planned to erect a two-story exchange building
on South Center Street, Springfield. The first floor
will be used for the offices of the company and the
second will contain the exchange and switchboard.
The report of the officers of the United States
Telephone Company for the si.x months ended August 31st
shows gross earnings, $i44,5g5.37
expenses and taxes, $80,194.57; net earnings. $64,400.80;
interest
on bonds, $46,625; surplus,
$17,775.80.
;

On

the basis of this report for six months, the net
earnings of the company for the year will be $35,000.

The Urbana Telephone Company, Urbana, has decided to increase the rates for country subscribers
from $12 to $15 a year.
The stockholders of the Home Telephone Company of Toledo are formulating a plan to pool their
interests and place all the outstanding stock in the
iiands of a voting committee to be composed of at
least 15 of the stockholders.
This is done to prevent any other company securing a controlling interest in the company, and it is said that the value
of the stock and bonds will be strengthened thereby.
The Central Construction Company has turned the
plant over to the company.
The total number of
subscribers is now 5,500.
The Local Telephone Company of Norwalk, Ohio,
lias filed notice w4th the secretary of state of an
increase of capital stock from $2,500 to $500,000.
This is a Lanning company and the increase is for
the addition of new plants and facilities.
O. M. C.

Southern Telephone Developments.
reported that the

Southern Bell Telephone
Company will build a direct line from Augusta,
Ga.. to Columbia, S. C, via Johnston, S. C.
Two
carloads of poles have already been shipped to
It

is

Johnston.

The Southern
dered

Bell

Telephone Company has or-

necessary material

for placing its wires
Charlotte. N. C.
The Chesterfield Telephone Company of Chesterfield Court House, S. C, has secured subscriptions
to stock, and subscribers for telephones in Cheraw,
S. C, for a proposed telephone system.
The People's Independent Telephone Company of
Paducah, Ky., has purchased the Alexander Independent Telephone Company of Madisonville, Ky.
The latter company now extends into nine of the
neighboring counties.
General Manager T. L. Powell of the Southwestern Telegraph and Telephone Company. Little Rock.
Ark., announces a proposed erection of a line from
Memphis, Tenn., to Jonesboro, Ark., and other
all

underground

at

to be completed within two months.
The Wilkes Telephone and Electric Company of
Washington, Ga., has just completed a long-distance
connection with a number of neighboring towns.
The Southern Bell company has also just completed a line to that city, connecting with its long-

points,

distance

service.

Regarding the so-called secret contract between
the city of Augusta, Ga., and the Southern Bell
company, it is said that the contract provides that
the city shall receive a percentage of the gross
receipts of the telephone company, with a minimum
It is also said that no increase in rates can
be made for five years.
L.

limit.

of Gas City and
Jonesboro filed articles of incorporation on October
29th.
This company will construct, maintain and
operate a telephone system in Gas City and Jonesboro and throughout Grant County. The original
capital stock is placed at $50,000.
The directors are
E. H. Neal, Fred Schrader and others.
The Home Telephone Company of West College

Corners was incorporated on November ist. The
and the directors are Charles

capital stock is $4,000

Barkney and W. H. Hawley.

A new

telephone line will be completed and put
operation at Dunlapvijlc this week: as will also
the Lynn and Fountain City system.
The latter will
include service at Spartanburg, Arba and Modoc,
with extensions to Bethel. Whitewater, Cox's Mill
in

and Williamsburg.
the

The system

will

connect with

Richmond Home Telephone Company.

F.

its

line

from

Culdesac to Mohler. This line is an extension of
the company's line from Lewiston and gives direct
connection between Nezperce and Lewiston. The
line is now being raised, by a large force of men.
between Nezperce and Kamiah, Idaho. The company proposes to raise its entire line and later on.
probabU- the first of the coming year, will extend
line to Lesviston.

its

One thousand
the

poles have been contracted for by
Bell Telephone Company for

Rocky Mountain

Idaho.
i\ franchise has been granted to H. S. McCuUum
of Sumpter, Ore., and his associates, for running
.an Independent telephone line in Baker City, Ore.,
and throughout the same county. The work on
construction will be commenced at an early date on
the first line which will run from Sumpter to Baker
City.

G.

Michigan Telephone Company's Affairs.

Engineering

In

Argentina.

A

paper prepared recently by Mr. E. L. Corthell
for the Western Society of Engineers in Chicago
treated in a very interesting manner of some of the
engineering features in the Argentine Republic. The
following are paragraphs extracted from the paper:
Railways have had quite an extensive development within the last 20 years. In 1867 there were
355 miles; in 1880, 1,563 miles; in 1890, 5,862 miles,
and in igoi, 10,291 miles, of which 1,243 miles belong
to the government and 9,048 to foreign companies.
As compared with the United States, the mileage
is about six per cent.
There are three gauges, sMi
feet, which is really the standard four feet 8Va inches
and a narrow gauge, usually about three feet three
inches, or one meter.
The total length of telegraph
lines is 27,602 miles, while in the United States the
Western Union alone has 192,705 miles of poles and
;

Minority stockholders of the Michigan Telephone
Company, representing about $200,000 of stock, have
formed a protective committee consisting of Charles
F. Hammond of Detroit, Samuel T. Douglas of
Detroit and George W. Patterson of Ann Arbor, to
take such protective action as shall be considered
advisable in behalf of stockholders.
Depositors under this plan are assessed 25 cents per share for
expenses. Certificates are to be forwarded to Samuel^ T. Douglas, chairman of the committee, Detroit.
This committee has examined into the financial condition of the company to such an extent as is possible without the employment of experts, and after
such examination they believe that the interest of
the minority stockholders will be best conserved by
concerted action. Negotiable receipts will be issued
for all stock deposited.

Kentucky and Southern Indiana Telephone Convention.
The fourth annual meeting of the Kentucky Independent Telephone Association was held in Louisville, Ky., on October 28th and 29th, in conjunction
with a meeting of the Southern Indiana Telephone
Association.

Over a hundred representatives of Inde-

pendent telephone companies operating in Kentucky
and Southern Indiana were present, and a very successful convention resulted.
Arrangements were effected for long-distance toll connection and an important discussion was held on uniform equipments.
Several manufacturers made exhibits of their ap-

paratus,

;

cable.

Iron and steel industries are important, although
there is practically no ore and coal in the country.
In 1895 there were 154 iron foundries and 66 repair
shops, with a capital of $15,000,000. Every class of
machinery is now manufactured, even to small engines and boilers.
There are some valuable copper
mines containing gold and silver, also rich veins of
gold and silver, with recent discoveries of iron ore,
but these various products have not been developed
to any great extent.
The total value of minerals
exported in 1900 was but little more than $262,000,
including gold, borax, copper, marble, silver ore and
lead ore.
Buenos Ayres has 810,000 people and is growing
at the rate of abopt 4 per cent, per annum.
It is
now the largest city south of Philadelphia, if we
except the Chinese cities. The city is on the right
bank of the River Plate, a sloping bank 50 or 60
feet above the level of the water, rising up to considerably greater elevations in the center of the city.
It is about 120 miles from the sea at Montevideo.
Its area is 44,830 acres, while that of Paris is only
19,280, and Berlin only 15,625.
^

There is no city an3rwhere with more lines of
street cars in fact, with the exception of two streets,
there is a line in every one of the principal thoroughfares, and leading out to the pleasant suburban
;

towns, Belgrano, Palmero and Flores, there are electric lines similar to those in Chicago and other
American cities using the overhead trolley. All the

including the Stromberg-Carlson, Kellogg
and American Electric companies of Chicago.

equipment from rails to trolley comes from the
United States. There are now 275 miles of streetcar lines in the city, which carried in igoo 116,447,-

GENERAL TELEPHONE NEWS.

982 passengers. The history of lighting the streets in
the city is quite interesting and shows that the city
keeps pace with others in this respect. The first record
of public lighting was in 177S, when the city had lamps
in the shape of a tin of horse oil with a wick, then
came tallow dips, then oil lamps, then came gas in
1885, and in 1888 electricity began to replace it in

The Atwood

(111.) Telephone Company has ceran increase of capital from $4,000 to $6,000.
H. H. Robinson, assistant general manager of the
United States Telephone Company of Cleveland and
editor of "The Telephone Green Book," was in
Chicago last week.
The Southern Bell Telephone Company, through

tified to

its

division superintendent,

M.

B. Spier of Charlotte,

N. C, has applied for a franchise to put in an exchange at Newberry, S. C. The matter will be decided within a few days.

The Western Telephone Construction Company of
Chicago, 111., has been incorporated with a capital
of $2,500. The purpose of the incorporation is to
manufacture mechanical and electrical devices. A.
E. Ziehme, G. Hallett Johnson and John E. Kavanaugh are interested.

The

People's Telephone

Company

of Detroit has

forfeited its $s,ooo check, which it deposited to
msure the completion of its plant by October ist of
this year, and by recommendation of the ways and

means committee of the Common Council siiit will
be begun against the company to recover $1,529 due
the Department of Public Works for inspection and

An Independent company is seeking admission to
Pasadena, Cal., where there is already a Bell company in operation. Long arguments, both for and
against the new concern, have been'heard by the Pasadena Council, and, although nothing definite has yet
been done, it is quite probable that the city will
continue under the present system alone, the Independent company being refused admission to the
town.
The charter of the Southern Independent Telephone Company of El Paso, Texas, was filed with the
secretary of state in Austin on October isth. This
company has a capital stock of $500,000 and its purpose is to construct, maintain and operate a telephone
.^ystern in El Paso County and the city of El Paso.
The incorporators are Annie McElroy Brett. Lorian
Miller, J. B. Badger and B. S. Sprague, all of El
Paso, and 0. P. Von Swearingen of Qeveland, Ohio.
sending out circulars in p;;ansas Citv recthe adoption of the measured-service
This^ is similar
to
the nickel-in-the-slot
scheme familiar elsewhere. The measured-service
circulars are quoting a rate of $60 a year for business telephones, limiting the service to 1,000 messages a year outgoing, with no limit to the number
received.
It is asserted by the company that the
measured-service system saves the subscriber 25 per
cent, of his rental and the company 25 per cent, of
its work in the exchange office.
The acceptance of
the measured service is at the discretion of the sub(Bell)

The Nezperce Co-operative Telephone Company,
Idaho, has just completed

The Rocky Mountain Bell Telephone Company is
putting in a new telephone exchange at Emmett,

The Missouri and Kansas Telephone Company

Rocky Mountain Region.
Ij;wiston,

reconstruction of the long-distance lines from Missoula, Mont, to Butte and Helena.

construction of conduits.

Indiana Telephone Items.
The Home Telephone Company

Stout. J. C.
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is

ommending
rates.

scriber.

"

part,

and on December

31,

igoo, the city

was

lighted

with 889 arc lamps, 318 incandescent lamps of 16
candlepower, 14,084 gas lamps, and 8,590 coal-oil
lamps. And there were 36 electric-light stations with
a capital of $9,000,000 gold, and with a capacity of
23.3C0 electric horsepower.
As might be expected of such a progressive country
adopting promptly new inventions, the telephone and
telegraph have come, though there are many improvements in the telephones which have not been introduced here yet. There are four cable companies
keeping up a close connection with all parts of the
world, though the cost of cabling is quite heavy,
one dollar gold per word. The service is very good
and prompt, the time of transmission between Buenos
Ayres and London, via Galveston and Western Union
lines and cables, is 60 minutes and with New York
30 minutes. When we consider the distance and
route, we are astonished at the working of this line
which crosses over the Andes, 10,000 feet above sea
level, tunnels under the snow and avalanches and
reaches the Pacific Ocean only to take successive
leaps by loops along the coast to Tehuantepec in
Mexico over the Isthmus, across and under the
waters of the Gulf of Mexico to Galveston, soeeding
then its swift flight over the poles of the Western
Union to New York citj', and then, without stooping to rest, plunges into the depths of the Atlantic
Ocean and talks to the receiver in London 60 minutes
after it left the operator's fingers in Buenos Ayres.
At Buenos Ayres there is a large business with
New York by means of five steamship lines and
through New York with Chicago and vicinity from
which are shfpped a large amount of agricultural
machinery of all classes from cultivators and plows
to great steam threshing machines of the J. I. Case
Company of Racine, Wis. Not only from Chicago,
but
the

from

all

manufacturing

districts of the country,

with this country is rapidly increasing.
One sees our machinery everywhere, and everywhere
it is considered the best: for instance, Baldwin locomotives. Jackson & Sharp cars, and the Harlan &
Hollingsworth machinery.
trade

The American freight cars of 25 and .^o tons are
replacing the old Belgian, French and English six,
seven and lO-ton cars. If the American freight cars
are not all made in the LInited States, they are copied
exactly from ours.
The most approved bridges are
from the United States. The horse cars by John
Stenhenson of New York, electric cars by the J. G.
Brill Company, and the Westinghouse company are
doing well here. I might enumerate many other
Lhiited States products.
I can truly say that the
prospects of American trade with this country are
exceedingly good.
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A word about my own work. I am the only
American civil engineer in this country in the employ of the government. My position as consulting
engineer of the Ministry of Public Works, particularly in

its

river

and harbor improvements, places

with many offitials of the government, and after over a year's experience I am glad
to say that they are all not only professional but
I have had in the past a very large
personal friends.
and varied association with the leading railroad,
engineers and officials in the
harbor
bridge and
United States, including government officials at

me

been in London recently consulting with American
experts, who submitted plans for the work, which
Denmark is said
is to be completed in three years.
to be contemplating a similar move.

in intimate relation

Washington, and though all these relations have
been most cordial, I have never 'passed a pleasanter
nor more satisfactory year professionally, than the
last has been.

Motor-driven Gardner Grinder.
grinder, as manufactured by Charles
H. Besly & Co. of Chicago is designed and used
chiefly for making and for perfecting and finishing

The Gardner

surfaces of metal. The essential feature of the
grinder is the spiral grooved disk wheel, which is
covered with a circle of emery cloth fastened on
with ordinary glue. In the accompanying illustration is shown a No. 40 motor-driven Gardner grinder,
flat

the particular machine shown having been furnished
It
the new United States Mint at Philadelphia.
mois driven by a five-horsepower Crocker-Wheeler
The complete equipment of this type of grinder
tor.
consists of the machine as illustrated and a floor
to

Ionization of Gases.'
By Geoege F. Stradling.
has been shown that by the passage of the elecspark through steam as well as by the passage
of current through alkali salt vapors products appear, which conform in quantity to Faraday's laws
It

tric

of electrolysis.
By a variety of processes a negative ion, which
is not the same in mass as the negatively charged
ion of liquid electrolysis, can be separated from the
atom. The remainder, having a positive charge,
differs according to its origin, while all negative
ions seem to be alike in rarefied gases.
The chief agencies in the production of ions are
rays from radio-active substances (Becquerel rays),

Roentgen

cathode rays, certain chemical processes, high temperature, electrostatic stress, impact of moving ions, spontaneous
production. These are not all independent. Both
positive and negative ions, when the ratio of electric force to gas pressure is sufficiently low, become attached to groups of molecules. Generally
the negative ions move more rapidly than the positive

ones.

rays,

ultra-violet light,

However,

the case of ions produced

in

November

1902

8,

More About the Osmium Lamp.
The

interest which has been manifested, both in
incandescent-gas-lighting and electric-lighting circles
in England and Germany, as to the commercial possibilities of the osmium electric lamp, devised by
Dr. Auer von Welsbach, will be somewhat deepened
by a noteworthy article which has just been published
by a leading Berlin newspaper. It has been claimed
that the osmium lamp will efi^ect a revolution in
electric lighting in the sense that it will render for
this industry similarly advantageous services to those
afforded to the gas-lighting branch by the Welsbach
incandescent-burner system, and it is believed that
when the former is placed on the English market it
will be controlled by the British owners of the Welsbach incandescent gas-lighting patents. So far, however, the osmium lamp has not arrived, and the reasons, as given by the Berlin Tageblatt, are not without interest at the present moment, says the London

Electrician.
It appears that at one time the shares of the GerIncandescent Gas Light Company the Welsbach enterprise of the Fatherland, and the purchaser

—

man

of the patent rights of the

osmium lamp

for Germany,
Luxemburg and Holland advanced to the almost
unprecedented premium of 1,000 per cent, and that,
apart from the heavy declines which have since occurred, simultaneously with the drop in the very
high dividends which were paid, a further fall to
the extent of 50 per cent, took place during the month
of September.
The Berlin newspaper attributes this
unfavorable circumstance partly to the fact that, in
consequence of increasing competition, the company
no longer plays the same important role as in former
years, but mainly to the uncertainty surrounding the
fate of the osmium lamp, upon which exceedingly
sanguine expectations have been based. In support
of the latter statement, the article refers to the company's report for 1900- 1901, wherein it is stated that
it
is hoped so to increase the manufacture of the
lamp in the winter season as to yield profits in the
new year, and that from the measurements and experiments made, the lamp would constitute a lucrative
invention in the future. As recently as July last the
company repeated the assertion that the lamp would
be placed on the market in the coming season, and
a few days ago it was stated by the company that
the prices and conditions of sale have not yet been
fixed, so that there is no information as to when the
lamp will be brought out for commercial purposes
in

Germany, and much

—

less in

England.

appears, however, that, notwithstanding the relaconsumption of electric current, the construction of the osmium lamp is far more difficult
than that of an ordinai^y incandescent electric lamp
with a carbon filament, owing to the metal osmium,
apart from its comparative scarcity, being difficult
of treatment, so as to obtain an equality of the metal
forming the lamp filament. In fact, the principal
obstacle is said to lie in the impossibility of constructing lamps having a sufficiently high electrical
resistance, as the osmium wire is either "so long or
so thin that at white heat that is, when at the incandescent stage incidental to ordinary use it is
unable to_ retain its original shape. It remains to be
seen whe'ther this difficulty can be surmounted, although the company claims to have done so now.
The German companv. which several years ago paid
dividends up to as high as 130 per cent., and as much
as 28 per cent, a year affo. announces that the financial year now closed will show a further decline in
the amount of the distribution.
It

tively small

—

MOTOR-DRIVEN GARDNER GRINDER.
setting-up press, four 18-inch spiral grooved steel
disks, glue pot, Helmet cement. Helmet oil, necessary wrenches and accessories, and complete assortment of emery-paper and cloth circles, also complete
assortment of spiral emery-paper circles.
Besly & Co. are prepared to furnish this grinder
to be driven by any of the following well-known
General Electric, Westinghouse,
make of motors
:

Sprague, Northern, Milwaukee,
Western Electric and Triumph.
The Allis-Chalmers Company of Milwaukee, Wis,,
has two motor-driven Gardner grinders similar to
the one shown in illustration, driven by 6-horsepower
Milwaukee Electric motors. The Bullock Electric
Company of Cincinnati has a motor-driven Gardner
grinder driven by an eight-liorsepower type-N motor
The Northern Electric
of Bullock Electric make.
Company of Madison has a Gardner grinder driven
Many
eight-horsepower
Northern
motor.
by an
shops are operating Gardner grinders belted from
Besly & Co.
line shaft, which is driven by motors.
are now building for the new Lake Shore shops at
Collingwood, Cleveland, Ohio, some No. 40 Gardner
Crocker- Wheeler,
Bullock,

grinders to be driven by eight-horsepower CrockerWheeler motors.

Swedish Government Considering Big
Electric-railway Project.
From

time to time

it
has been stated that the
Swedish government intends to equip a number of
government-owned railroads in that country with
an electric system, the power to be developed by
resources of
Sweden.
A
the vast waterpower
news dispatch, dated London, October 31st, again

reverts to the subject, giving information, which, if
is of the greatest interest to electric-railway

true,

men. The statement is to the effect that the government plans to convert 4,200 miles of government-

owned

railroad

—^two-thirds
—

of

the

total

railroad

mileage of the country into an electric-railway system, utilizing the natural waterpower resources of
the country for generating the necessary power.
Representatives of the government are said to have

by high temperatures,
goes with the positive

it

seems that higher speed

ion.

Among the things explicable by the theory of
ions are
Many of the phenomena of the discharge
the tending of the
of electricity through gases
electric current through a gas toward a maximum
as the electromotive force rises; the discharge of
hot conductors at a lower potential when charged
negatively than when positively charged; possibly
the weight changes accompanying chemical action
observed by Sanford, Landolt and Heydweiller; the
occurrence of auroras the luminescence of nebulse.
Atmospheric air contains ions. By their presence
is explained the discharge of electrified bodies, which
takes place independent of the leakage across the
insulators.
While the rate of dissipation of the
charge is greater for both positive and negative
electricity on mountains than on the lowlands, it
is
far greater for negative, because the negative
charge of the earth having a very high density upon
the peaks attracts thither great quantities of posiThe dissipation is much more rapid on
tive ions.
clear than on dull, foggy days.
If a charged body be surrounded by a cage of
wire similarly charged, the latter attracts ions,
some of which pass within it, and thus accelerate
the discharge of the body inside. If the cage and
body are oppositely charged, the discharge is made
slower.
Ebert insulated a portion of the earth; he let
its charge be dissipated by the rain of ions constantly occurring and again connected it to the
earth.. Then a current flowed from the insulated
part to the earth. It took in some cases only five
minutes for the discharge by ions to be completed.
This undoubtedly shows a very high rapidity of
discharge for the earth.
The origin of the atmospheric ions is to be sought
in the action of ultra-violet light in the upper regions of the atmosphere and in cathode rays developed there by negatively charged particles arriving
from the sun.
:

—

;

;

Abstract ot paper read before Franklin Institute, Philadelphia, Septeipber 25, 1902.
I.

World's

Production of Coal

in

1901

The forthcoming volume

of "Mineral Resources of
the United States" for the calendar year igoi. United
States Geological Survey, estimates the world's production of coal in igoi at 866,165.540 sKort tons.
The three great coal-producing countries of the
world are the United States, Great Britain and

Germany.
Austria-Hungary comes fourth. France
is fifth, Belgium sixth and Russia seventh.
The last-

named

country, notwithstanding its vast area, produces only about six per cent, as much coal as the
United States. The three countries which lead in

the production of coal are the three countries that
lead in industrial develooment.
Prior to iSgg Great
Britain led among the world's coal producers, but
during iSgg, igoo and igoi the United States has
made such remarkable increases in coal production,
due principally to the unprecedented activity in the
iron and steel and in other metal trades, that we now
stand far in the lead of all competitors, with a production in igoi exceeding that of Great Britain by
47.965,g38 short tons, or 19 per cent. Up to the
close of igoo the coal production of Great Britain
and her colonies, if taken together, still exceeded
that of the United States, the excess in igoo being
but the enormous output of
3,368,825 short tons
the coal mines of this country last year exceeded
by about 26,000,000 short tons the entire output of
Great Britain and her dependencies, including India
and the Transvaal.
Of the output of coal in igoi the United States
produced 33.86 per cent.. Great Britain and her dependencies 30.86 per cent, and Germany 19.42 per
cent., or, combined, 84.14 per cent of the total pro;

duction.

The Ohio Lighting Company of Cincinnati has
been incorporated with $25,000 capital stock by O. T.
Blake, T. L. Curley and R. Kennedy.

November
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A New
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Miniature-lamp Company.

manager of the company,

Electric Lamp Company of
154 East Twenty-third Street, New York, has been
incorporated to manufacture all kinds of miniature
incandescent lamps and accessories. The use of these
lamps has grown in the last 10 years to a very large
consumption annually, and the little lamps are steadThey can be divided into
ily increasing in favor.
three classes; First, lamps solely designed for decorative work or ornament; second, lamps needed
for useful purposes, and, third, lamps combining
both the foregomg characteristics. In the first class
are the many tj-pes of series and multiple lights
used for decoratmg store windows, Christmas trees,
moving devices, etc. In the second division are

The Rooney-W'estbury

such lamps as those used in telephone switchboards,
annunciator systems making use of a visual lamp,
dental and surgical instruments, etc., while to the
third belong such lamps as the candelabra types
used in wall fixtures and brackets, ceiling lights, etc.,
also the various kinds of battery lamps used
portable novelties, clock lights, etc. There are at
the present time upward of 7,000 varieties of miniature lamps, and this number is continually being
added to. The manufacture of the miniature lamp
care and attention,
is one requiring the most delicate
more or
as while the large standard lamp is now
the conless made by machinery, the miniature, on
product,
trary, is still almost entirely a hand-made
demanding the most expert labor and skill in glass
blowing, etc, that can be obtained. Owing to this
remain
fact the cost of these lamps is likely to
considerably higher than the standard incandescent
lamp
the
smaller
the
lamp, and as a general rule
Miniature lamps are now
the higher the price.
diameter
made as small as one-eighth of an inch
which will actually burn and give a brilliant white
Nothing is more deceiving than the candlelight.
power of miniature lamps, as it is practically imposwithin one
sible to estimate it w^ith the naked eye
to
or two candlepower. It is therefore desirable
purchase lamps from a reliable maker.
The new company has a number of novelties which
market. One is a doubleit intends to place on the
be
filament battery lamp, so arranged that it can
burned with both filaments at once, or one at a
briltime, as preferred, thus giving either double

m

men

generally

all

well

is

known

over the country.

335

to electrical

He

graduated

from one of the largest colleges in the west of
England, and for some years held a position as
head accountant and afterward as salesman in the
brass-foundry business. On coming to this country
he entered the employment of the General Electric
Company at Harrison, N. J., and was associated
with W. H. MeadowcrO'ft in developing and increasing the sale and .use of the miniature lamp, and after
gentleman resigned his position in 1899
Mr. Westbury conducted the commercial end until
he recently resigned to enter the Rooney-Westbury
Company. His name has been intimately associated
with the developments in X-ray work for several
years,^ and^ he is well known in scientific circles,
both in this country and Europe, as an expert on
X-ray tubes and like apparatus. He is a prominent
member of the Roentgen Societv. and has written
many interesting papers on various subjects pertaining to vacuum-tube ^york.
Francis J. Rooney, the secretary of the company, is a mechanical engineer and a .graduate of
the

latter

the Polytechnic Institute of Brooklyn. He was for
over two years assistant manager of a large manufacturing business in New Y'ork city and subsequently superintendent of an electric therapeutic
establishment and private secretary to his father up
to the organization of this company.
John J. Rooney is the general manager of the

Meadowcroft took part in the development of the
Roentgen-ray business of the General Electric Company from its commencement. In the 18 years that
he was with the Edison company and its successors
he took part in the growth of a wonderful business, and having been engaged in the early struggles of the parent Edison Company, has been closely
identified with the electric-lighting industry.
In the
early '80'
he took an active part in the Edison
Electric Illuminating Company, the Edison European
Comnpany and the Edison Ore Milling Company,
as well as with various standardizing and technical
coiTi'mittees that were organized in those days for
operating part of the business. He also wrote the
first commercial pamphlet on incandescent electric
:

lightine that was published in tnis country, and prepared all the catalogues for the Edison companies
in 1884, as well as a number of booklets that were
published in 1887 and 1889, and some other special
catalogues in later years. Mr. Meadowcroft has
also done some other writing in his leisure moments
such as, for instance, his popular manual "A B C
of Electricity," of which over 76,000 copies have been
sold.
In the suinmer of 1899 Mr. Meadowcroft left
the General Electric Company to go into the storagebattery business with Theodore Berdell and Frank
A. Perret, and the Perret Storage Battery Company
was organized, with a factory in Brooklyn and an
office in New York.
After considerable preliminary
work had been done, and by the time that the bat-

m

ot
lancy or double life. Another is a special torm
miniature reflector lamp wdth a silvered buUseye,
same
the
for
more than doubling the candlepower
expenditure of current. Several ingenious novelties

automobile lamps with reflectors should commend
themselves to automobile users.
a
John Rooney, the president of the company, is
man of wide and varied business experience. In
connected
his early manhood he read law, and was
over
with a leading New York railroad-law firm for
gained a clear in25 years, during which time he
he
sight into the legal business, which, however,
never adopted as a profession. Among the many
name
s
Rooney
business enterprises with which Mr.
Works,
has been connected are the St. Paul Water
Ea.stern
the Southern ilinnesota Railroad, the Iowa
and subsequently the Erie and Atlantic
in

Railroad,

and Great Western

Railroad.

Mr.

Rooney

was

prominentlv identified with the Boston, Hartford
presiand Erie Railroad Company, of which he was
the
dent for years. He was also part owner of
New Y'ork and West India Steamship Company and
its treasurer and general manager.
Mr. Rooney, in connection with the late General
Benjamin F. Butler, played quite an important part
the celebrated Sprague failure of several years
ago in Rhode Island. His effort to save the credit
and honor of the Sprague family as well as to conin

the creditors, was unsuccessful,
but redounded greatly to his clear brain and kind
ser\-e the interests of

heart.
It is said that to Mr. Rooney the credit belongs
of being the first to bring to the attention of the
people of the United States the correct story of

between Venezuela (on the Guiana
difficulty
boundary question) and Great Britain. On the evening of January 29, 1891, in Everett Hall, Brooklyn,
Mr. Rooney delivered an address in which he set

the

The address attracted
forth the facts of the case.
great attention, and in recognition of his services
the Venezuelan government decorated him with the
Order del Liberador, and subsequently the Spanish
government decorated Mr. Rooney with the Order
of Carlos III., in recognition of his great friendship
for Spain in his work on the genealogical history
of Irish families.
Mr. Rooney entered the electrical field in 1881, and
was one of the organizers and the president of the
American Electric Light Company. He was also
one of the promoters of the Consolidated Electric
Light Company and the Sawyer-Man Electric Company, all of which were subsequently merged into

and Manufacturing Com-

the Westinghouse Electric
pany. In his many business enterprises Mr. Rooney
became closely connected with many of the great
railroad men of the country and with the leading
members of the bench and bar, especially with
Governor Van Zandt of Rhode Island, Judge Abbott
of Boston, the late General Benjamin F, Butler, who
was Mr. Roone/s leading counsel for over 20
years.
Mr. Rooney was a warm friend of the late
Hon. James G. Blaine and also President Harrison.
and for more than 20 years the intimate friend of
the late President McKinley, his brother, Mr. Abner
McKinley, Senator Marcus Hanna and other wellknown statesmen.
Harry Westbury, who is the treasurer and sales

W. H. Meadowcroft,

John Rooney,

Vice-president.

Prtsidenl.

J. J. Rooney,
Geneial Manager.

F.

J.

Rooney,

Secretary.

H. Westbury,
Treasurer.

OFFICERS OF ROONEY-WESTBURY ELECTRIC LAMP COMPANY.

company.
stitute of

He is a graduate of the Polytechnic InBrooklyn, being one of the first students

to take the electrical-engineering course, established
in 1893 by Samuel Sheldon, the well-known expert.
Always deeply interested in electrical science and
inventions, Mr. Rooney early devoted himself to
storage-battery work and perfected a type, which,
however, he did not place on the market, owing to
the patent situation. He then turned his attention
to high-tension electrotherapeutic work, and recently
^

tery

dent

was ready to be put on the market, the presiand financial member of the company, Mr.
unexpectedly died, and Mr. Perret was

B'erdell,

taken seriously ill. Owing to these unfortunate
circumstances it was deemed advisable to suspend
for a time the operations of the Perret Company.

Mr. Meadowcroft having some fi.nancial interests in
Company and The United States
Bread Company, and being a director in both, ac-

the National Bread

after

cepted the position of treasurer of both these companies and still occupies the same official relations.
His love of the old business of decorative and miniature incandescent lamps has prompted his joining
forces with Messrs. Rooney and Westbury, in the
Company, of
Rooney-Westbury Electric Lamp
which he is vice-president. He is also treasurer of
of the
and
treasurer
the Foreign Patents Company

Carter

American Stone Company.

association with the General Electric Company
he devoted his entire time to the miniature and
decorative-lamp business, a branch of the lamp department which he originally started in 1885. Mr.

recent meeting of the Verein Deutscher
Ingenieure at Diisseldorf, Dr. Hubert Jansen, editorin-chief of the Technolexicon, the new French-German-English technical dictionary, made a progress
report.
He said that, thanks to the energetic efforts
of the management, there are now interested in the
work, according to the record at the close of June,
igo2, 316 technical societies, of which 266 are in
Germany, 25 in England and America, and 25 in
independent colFrance. There are also
1,754
laborators at work, 1,333 i" Germany, 229 in England
and America, and 192 in France. Various circulars,
note books, and instructions have been sent out, and
the work has been prosecuted in a most systematic
manner from the start. Dr. Jansen estimates that

installed a large plant for this purpose in London.
Mr. Rooney will soon place on the market, through
the new company, a new type of incandescent lamp,
upon which he has spent much time.
William H. Meadowcroft came to the United
States from Manchester, England, in 1875. Shortly

coming to America he entered the law office of
& Eaton at 346 Broadway, New York, and
remained with that firm and its successors over five
While there he studied law and was admitted
years.
Major S. B.
to the New York bar in May, 1881.
Eaton of the above law firm, early in 1881, had
accepted the vice-presidency of the Edison Electric
Light Company, and Mr. Meadowcroft left the legal
profession, after being admitted to the bar, and
became assistant and secretary to Major Eaton in
May, 1881, continuing in that position for about four
Mr. Meadowcroft continued his association
years.
with the Edison company and its successors over
18 years, having been engaged in various departments of the companies, two years being spent in
the legal department. During the last 6V2 years of
his

The Technolexicon.
At

the
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the collection of the material will be accomplished
by the close of 1904, and that the final revision and
publication will bring the completion of the work
to the close of the year 1906.

The

Field for Electric Railways.

the

report

of

on

the

12 miles-

this ton-mile cost with the average
ton-mile revenue for all the railroads of the country,
which is only about seven mills, the immense opportunity that lies in this field is readily seen. It
may be interesting to calculate that the railroads at
seven mills per ton-mile would charge less than
$26,000,000 to carry this tonnage the same distance
which it cost the farmers of the country around
$900,000,000 to haul over ordinary roads.
It would seem that in this field there lies an excellent opportunity for the development of electric
railways. It is not in paralleling but in supplementing the steam-railroad system of the country that the
destiny of the electric railways lies. In pointing out
a notable change in the movement of passenger
traffic during recent years it was stated in this column that the electric railways of the country are
carrying more and more of the short-distance passenger traffic and that this competition was welcomed
by the steam railroads. A similar situation exists in
regard to freight traffic. The steam railroads of
the country will welcome any means of transportation
which will result in concentrating traffic at shipping
points by a more economical method than the present
cumbersome one of hauling it in wagons over counBankers' Monthly.
trv roads.

By comparing

—

A Railway Franchise

in

Jamestown, N.Y.

The Common Council

of Jamestown, N. Y., recently granted a franchise for a street-railway sysElectric Street
and
Jamestown
Warren
tem to the
Railroad Company. The grant gives the company
operating privileges on certain streets for a period
of 50 years from the inconporation date, subject to
several conditional clauses.
One of the conditions of

grant is that the
or "sorne other kind
of rail not 'center-bearing,' " such rail to be approved by the Common Council. As a return for
the concessions received by the company, it is to
pay to the city annually a percentage of three per
cent, of its gross receipts.
The most interesting clause in the franchise per"This
tains to "leakage" currents, and is as follows
company shall use all proper and reasonable means
leakthrough
to prevent the currents from its wires,
age, induction or otherwise, from interfering with
the currents upon the wires of other companies,
whether telegraph, telephone or other wires, and shall
by the bonding of rails and the use of return feeders,
sufficiently large to carry the current without loss
of pressure, or by some better means, prevent the
escape of its current, or any part thereof, to pipes
buried in the earth to the injury of the latter by
Frequent tests shall be made by the
electrolysis.

company

shall use

grooved

the

rails

:

company

to

detect leakage."

BOOK TABLE.
(Part V. of
FoKEST Reserves. By Henry Gannett.
the Annual Report of the United States Geological
Survey for the Year Ended June ,30, 1900.) WashGovernment Printing Office. Pp. (7% by
ington:
11% inches), xi., 711, with 143 plates and maps.

This voluminous report contains a collection of
papers, reports and maps, descriptive of the forests
of the West, including the governmental reserves in
Montana, Washington, Oregon, California, Yellowstone Park, Minnesota and Indian Territory. Mr.
Gannett gives a summary of the forestry work in
1899-1900 and special contributors describe the conditions in and work done on the Lewis and Clarke
Forest Reserve in Montana, the Mount Ranier Reserve in Washington, the Olympic Reserve in Washington, the Cascade Range and Ashland Reserves,
and the Stanislaus and Lake Tahoe Reserves in California.
Other papers treat of the classification of
lands, the woodland of Indian Territory and the
timber conditions of the pine region of Minnesota.
The text is very complete and should form a valuable
guide to all interested in forestry conditions in the
very important feature of the report is the
West
large number of photographic reproductions of views
showing the conditions in the forests, and the col-

A

ored

land-classification

CORRESPONDENCE.
New York
New

November

York,

i.

Notes.

—A

plan

for

new

the

maps.

engineers. The proposed site for the building is on
the Harlem River, between One-hundred-and-thiryStreets.
One-hundredhand-thirty-ninth
eighth and
In presenting the above location the North Side
Board of Trade, which was the author of the
proposition, expressed the opinion that the proposed
site would afford advantages to be found nowhere
else in the city of New York for the bringing together under one roof of all existing and contemplated railroads entering New York city, thus resulting in great convenience to the public and the
stimulation of travel on all of the lines.
The Metropolitan Street Railway, exclusive of
Third Avenue, earned for the year ended June 30,
1902, $14,504,000, an increase of about $500,000 over
Operating expenses decreased
the previous period.
Other
slightly and surplus earnings were .'67,766,000.
income amounted to $594,000. After paying fixed
charges of $4,642,000 and seven per cent, dividend,
amounting to $3,640,000, there remained a balance
of $78,000 against $38,000 the year before. Current
earnings are about $2,000 a day better than in 1901,
although business is adversely affected on Fourth
Avenue, Sixth Avenue, Columbus Avenue and the
Boulevard by subway construction.
Yesterday an electric train ran over the tracks
of the West Side elevated system between Fiftythird
and One-hundred-and-fifty-fifth Streets- It
carried no pay passengers, but a regular service of
a dozen such trains began this morning between

South Ferry and One-hundred-and-fifty-fifth Street,
and as rapidly as possible the steam service will be
reduced. Electric service on the Ninth Avenue line

The train
will not be installed ,for several weeks.
jesterday was of six cars, four motors and two
trailers.
On board with the crew were Superintendent S. D. Smith of the Manhattan Railway
Company, Chief Engineer G. H. Pegram, J. S.
Doyle, master mechanic, and H. Hazleton, electrical
engineer. The train was run between regular trains
on schedule time on the east and west tracks with
an express train on the central track. Everything
worked

perfectly.
It is reported in financial circles that negotiations
York comunder
way to consolidate
are

New

panies now operating as independent concerns and
controlled by a group of prominent western men in
conjunction with Frank Tilford, Henry R. Wilson
and their associates in the East. It is probable an
operating company will be formed to acquire the
ownership of these plants. The most important
properties affected by this contemplated consolidation are the New York and Queens Electric Light
and Power Company, the Newtown and Flushing
Gas Company and the Williamsport (Pa.) Gas Company.
Charles A. Becker, who has the contract for
placing the illuminated street signs on lamp posts
has complained to Borough President Cantor that
he is being seriously hampered in his work by the
Municipal Art Commission. Mr. Becker has all the
material ready, but there is some difference of opinion between the city authorities with relation to the
height of the letters to be used. The difference is
about one-quarter of an inch.
Frederick K. Day of Elizabeth, N. J., whom the
Court of Chancery of New Jersey made receiver of
the American Union Electric Company of that state,
has been appointed by Judge Lacombe in the United
States Circuit Court receiver of the property of the
company in the southern district of New York.
Frank C. HoUis, who brought the action asking for
the receiver, says he holds notes given by the company to the amount of $26,536.36, and that all these
notes are past dueThe steam locomotives of the Manhattan elevated
railroad, released by the adoption of electricity as
a motive pcnver, will not go to the scrap heap just
yet They will be sold for use as switching enservice,
and dirt and rock
gines, for logging
haulers in excavation work. Some of them will be
retained by the company to do the drudgery of the
electric

week:

The

Cfos's

Country Railroad Comnanv of Brook-

lyn
capital, $250,000.
Directors
F. McClean,
J.
A. A. Halsey and Theo. Bernard, all of Brooklyn.
United States Electric Company, Jersey City object, to manufacture electrical devices; capital, $25,:

;

:

New

000.
Incorporators George C. Wilfore,
ton, L. I. ; Henry McDonough, Montclair,
ence Kelsey, Jersey City.
:

Brigh-

and ClarO.

Canadian Intelligence.
Ottawa, Ont, November

i.

— The

Canadian Gen-

Electric Company will, in a short time, commence operations on its new building in Toronto.
The plans show that the building will be one of the
handsomest and most artistic in the city.
eral

Downs

of the Winnebago Traction Company of Oshkosh, Wis., and General ManW.
H,
Holcomb
ager
of the Fox River Valley Electric Railway Company are said to be making arrangements by which it will be possible for residents along either line to charter through cars over
cither road, and by which, when the Fond du Lac0.shkosh intcrurhan line is in operation, cars may
be chartered from the former city also clear through

Manager

10

E.

E.

Kaukauna and

vice versa.

enable his rnedical staff' to use electricity to
cure any polar disease which may develop during
the search for the pole.
Captain Bernier has received from a London (England) firm the latest appliances for using electricity in the treatment of such
diseases.

Mr. Kennedy, manager of the Deering division of
International Harvester Company, states that

the

company will not cease building operations in
Canada for fully three years to come, upon so great
a scale are these buildings to be erected.
Mr. Kenhis

nedy has just closed a contract with the Cataract
Power Company of Hamilton, Ont., for the supply
of 3,500 electrical horsepower
This is said to be
thelargest contract of its kind ever made in Canada.
The initial operations of the great waterwheels
and electric generators in the power house of the

Shawinigan Power Company, at Shawinigan Falls,
Quebec, have proved eminently successful. The machinery consists of a waterwheel of 6,000-horsepower
capacity, and the generator of 5,000-horsepower capacity.
The waterwheel is the largest in Canada,
and was built by the I. P. Morris Company of Philadelphia, and the electrical apparatus by the Westinghouse company of Pittsburg.

Captain Bernier. who is organizing the Canadian
North Pole expedition, has received from the Toronto Wind Engine and Pump Company two of the
latest improved windmills, which, the captain says,
will be of great value to the expedition.
One or
both of these windmills will be used to drive machinery in the workshop, produce electric liglit. and thus

W.

New England News.
Boston,

Mass.,

October 31.— The

Massachusetts

railroad commissioners have authorized the sale
by auction of 1,220 shares of the Boston Elevated

Railway Company's

capital stock.
The stockholders
did not subscribe for this amount of the 33,000
shares issued under the commissioners' authority
dated August 22, 1902. The authorized price per
share was $155.
syndicate of Boston and New York men is
preparing to utilize the Union River, near Ellsworth, Me., for the generation of electrical power
to be transmitted to points between Bar Harbor and
Bangor. The engineers estimate that the head and
volume are sufficient to generate 40,000 horsepower
of electricity.
Ellsworth manufacturers have contracted for 4,000 horsepower, and the agents of the
syndicate are negotiating with other large concerns.
The projectors have organized a corporation with
a capital of $1,000,000, and they propose to build a

A

dam

60

feet

high at Ellsworth and another

dam

12 miles above there, by which they can obtain a
large basin for water-storage purposes.
The Providence and Danielson Electric Street
Railway Company has awarded contracts for the
extension of its line from its junction with the

Worcester and Connecticut Eastern system to East
Killingly and Elmville, Conn.
The work of construction has been begun. The Worcester and Connecticut Eastern Company has practically completed
a line between Wauregan and Central Village, Conn.,
and is building a line from the latter place to
Moosup. It is expected that by January ist the
company will be operating a line from Danielson
to Moosup.
The Connecticut Railway and Lighting Company
will soon begin the stringing of a circuit from its
Milldale, Conn., power station to Cheshire, Conn.
a distance of five miles
and expects to have cars
running between Cheshire and New Haven before
the first of January. The company has been so
hindered by the difficulty of obtaining rights-ofway that it has not begun the construction of its
half of the proposed line between New Haven and
Derby. The Fair Haven and Westville company
has completed its half of the line, but is running
no cars over it.
The Contoocook Mills Company has erected a
power house in Hillsboro Bridge, N. H., and pro-

—

poses to furnish electric lights for several factories
in that vicinity.

The

Berlin Mills

house and will

Company

install

an

is

building a power

electric plant therein, at

its

plant in Berlin, N. H.
The Saco and Pettee Machine Shop Company is
building an electric railroad for the transportation
of its freight at Biddeford, Me.

The Broad Brook (Conn.) Company
to light its entire plant
ing its engine room in

by

electricity

is

and

preparing
is

enlarg-

order to obtain the neces-

sary room.

A

service.

The following-named companies were incorporated
this

1902

also

Grand Union Station of the Bronx was submitted
10 the Rapid Transit Commission last week by the

Commission
Industrial
the marketing and distribution of farm products
shows that the cost of handling farming products
over the country roads is estimated at $900,000,000
a year, or more than the entire cost of operating
all
the railways in the United States, which is
placed at $818,000,000. The average haul to the
nearest shipping station is 12 miles and the average
cost is 25 cents per ton per mile, or $3 per ton for

The

Novembe

ago

year

Joseph P. Bass of Bangor, Me.,
and bonds of the Oldtown
Electric Light Company and the Oldtown Gas Light
Company, and he has recently sold them to the
Public Works Company of Bangor, wdiich will make
many improvements in both plants.
The Connecticut Railway and Lighting Company
has secured rights-of-way for an electric railway
between Waterbury and Milldale, Conn., over Southington Mountain. Contractors
are estim.ating on
the work of ibuilding the line which will put Waterbury in direct electric-railway connection with New
Haven, Hartford and Meriden.
The Willimantic Traction Company has decided to
build a new power house at South Windham, Conn.

bought

the

all

Steam power

stock

will

be used.

B.

Southern Developments.
N. C, November i.-— The Villa Rica
Light and Power Company has been organized by local people, with C. M. Griffin as president and E. R. Ayers as secretary and treasurer.
It is proposed to erect a plant at once.
It has been practically decided to extend the elecCharlotte,

(Ga.)

Xuvcmbeilines

trie

of

8,
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Rome,

Ga.,

to Lindalo,

at

a

cost

of

$50,000.

The new route

Decatur, Ga., of the Georgia
Railway and Electric Comoany of Atlanta has been
put into service, the cars running on a 30-minute
to

337

The Common Council of Oswosso has declared
in favor of a public lighting plant, and a committee
has been appointed to investigate. It is asserted that
the service of the Owosso and Corunna Electric
Company was not satisfactory.
C. G. W.

schedule.

in

that section.

The Salisbury Light and Power Company has
been organized at Salisbury, N. C. with J. S. McCubbins, treasurer. The minimum capital is $50,Work will besin on an electric line at an early
000.
date.
It is proposed later to extend the line four
miles to the Yadkin River.
The town of Camden, S. C, has voted a 17-year
franchise to the Camden Water, Light and Ice
Company. Lights have been turned on for the first
time since the burning of the power house last iVIay.
The Concord (.N. C.) Electric Lignt Company
of
franchise, and the
has secured an e.xtension
owners, Burton & Scott, will at once put in a new
L.
plant at a cost of $75,000.

From the Buckeye

State.

—

Cleveland, Ohio, November i.
Several meetings
lia\e been held the past week by the syndicate which
is refinancing the Lake Shore Electric Railway Company, and the plans have been discussed by which
tins is to be accomplished.
At this time, however,
nothing deiinite has been announced.
\\
G. \\ agenhals, formerly manager of the Millcreek Valley lines, has turned his attention to a plan
lor bringing the steam railroad trains into the business district of Cincinnati. In brief, the idea is to
build a system of elevated tracks into the business
district and connect them with the steam roads in
the bottoms.
The trains from the latter point will
tlien be pulled into the city by electric locomotives.
It will require the expenditure of probably $2,000,000, but it is said to be the cheapest and most feasible plan yet made.
Plans are on foot for the consolidation of the
tliree Scrugham companies at Cincinnati
the Cincinnati and Eastern, the
Rapid Transit and the
Suburban. Arrangements have been made with the
Mandelbaum people by which the Rapid Transit is
to be e.xtended from Lebanon to Xenia, and rightsof-way are now being secured. Connection will be
made there with the Springfield and Xenia Traction
lines which are owned by the Mandelbaum people,
and they will thus have two entrances to Cincinnati.
The Falk Company of Milwaukee has the contract to build the Cincinnati, Milford and Goshen
line,
the consideration for the entire work being
.

—

about §1,000,000.

The business office of the Crouse-Tremaine Carbon Company of Fostoria has been moved to Cleve-

An

—

Indianapolis, November 3. Articles of incorporation have been filed by the Electric Railway Security Company, representing a capital of $5,000,000
the largest amount ever named in incorporation articles filed in any county in Indiana.
The company
will have its main office in South Bend.
Its object
is 10 purchase
the securities of electric railroads,
purchase lands and buildings in Indiana for the
erection and establishment of manufacturing plants
with the view to the manufacturing of electric-railroad
appliances.
The incorporators are Dr. S. M. McDonald, South Bend; T. W. Kenyon, Mishawaka,
and Philip Lawrence of Huron, S. D. All of the
persons interested in the corporation have not been
made known, but the list is said to include a number
of prominent men in electric-railway circles, among
them officials of the Union Traction Company.
The Warsaw and Winona Electric Railway Company filed articles of incorporation with the secretary
of state on October 29th.
The capital stock is $50,000.
J. E. Byers of Rochester is president, A. N.
Dukes of Peru, and W. N. Smythe of New York
are vice-presidents, and Sol. C. Dickey of IndianapThis line extends from Warsaw to
olis, secretary.

Winona Assembly Grounds on Winona Lake, and
the road is completed e.xcept as to motive power.
It was necessary to complete the Winona line to save
the franchise. It is now operated by animal power.
Another new traction line incorporated last week
is that of the Fort Wayne, Bluffton and Richmond
Traction Company. The capital stock is $50,000.
The company proposes to build an interurban line
froni Fort Wayne to Richmond. The incorporators
are Edward Mainer, Frank X. Schaffer, C. S. Durst,
C.

F. Manning and W. F. Dinnin.
The Southern Indiana Traction Company has been

granted a 50-year franchise to operate electric cars
in Vincennes.
The company is building a line betw-een Jasper and Vincennes.
Additional evidence of electric competition is
shown at Bridgeport, where the Indianapolis and
Plainfield line has taken the passenger business almost entirely away from the Vandalia steam road
at that point.
The same is" true at Plainfield, the
terminus of the line.
The Indiana Supreme Court has affirmed a judgment against the Indianapolis Street Railway Company for injuries sustained to a woman who was
shocked and injured by a trolley wire which fell
on her as she was crossing the tracks. The court
said the company was negligent in continuing the
use of a wire so long that it ought to have known

had become weak and liable
Judge Baker of the United

break.
States Court has
rendered a decision in the case of F. B. Cook against
the Sterling Electric Company of Lafayette, involving
the right of the latter to manufacture certain electrical devices, the patent rights of which are owned
by Cook. Cook, by oral agreement, sold an interest
in his patents to the Sterling Electric Company, in
exchange for stock, and afterward brought suit for
injuoction, asserting that the company was manufacturing the devices without right. He set up the
claim that the oral agreement was not binding. But
Judge Baker held differently, and in his opinion said
"An oral agreement or sale of an invention before
the issuance of a patent therefor is valid and invests
the purchaser with equitable title, and the inventor
who, after such assignment or sale, obtains a patent,
holds the legal 'title in trust for the owner of the

plant.

equitable

Connections between the Columbus, London and
Springfield and the Dayton, Springfield and Urbana
roads have been completed, and it is the intention
10 put on through trains in a short time.
The Zanesville Railway, Light and Power Company of Zanesville is planning to make some extensive
improvements on the properties just transferred to

November i. The John U. May
Company, which was denied a franchise by the
County Board of Supervisors along the river road
from Davenport, Iowa, toward Clinton, has another

it

Brown-Cochran

Company,

'

1

I

'

The

plan includes the entire rebuilding of the
railway lines and the addition of five or six miles
of track.
The electric-light plant will also be overhauled and several new pieces of machinery will be
added. The company has filed a mortgage to cover
the issue of $t. 000.000 five per cent. lo-year bonds.
This will be used partly to redeem outstanding
bond; and to pay for the improvements and extenit.

O. M. C.

sions.

November

— The

promoters of the
electric
road between Battle Creek and Jackson
announce that cars will be running between these
cities by JanuarjThe Plainville Water and
ist.
Electric Light plant will furnish the power until
the property of the Albion Milling Company, purchased by Mr. Boland, can be equipped as an electric power plant.
This will give an all-electric line
from Detroit to Kalamazoo, a distance of 144 miles.

A

i.

company of eastern capitalists will ask the
Common Council of Lansing for a franchise to erect
a large heating, lighting and j5ower plant, and also
to furnish cold storage. The company will have a
capital stock of $100,000.
The nroposition to bond Trenton for a $7,500 electric-lighting plant was carried, and bids for machinery will be asked for at once by President Stokes.

F.

title."

Northwestern Notations.

—

Minneapolis,

project
inland.

for a
It

is

— this

time

route between those

cities

claimed

be shorter and
The Illinois and

will take in a number
Iowa company has the

that

it will
of villages.

right to the river route.

electric-light plant at Garner,
completed and put in operation.

The new

Iowa, has

The company is composed of home people, mostly of small
no perincorporation
means. Uiider the articles of
son can hold more than 50 shares of stock. The
been

The plant
Company

cost $16,000.
of Jamestown,
N. D., has been granted a franchise for a lighting
The company was
plant for Carrington, N. D.
formerly the Jamestown Electric Light Company,
but has changed its name. Improvements are in
progress to the plant at Jamestown, including a new
dynamo and an extension to the power station. The
company will also erect a flat building adjoining
the nower station, of three stories.
The street-railway company of Muscatine, Iowa,
will make extensive repairs to its system this fall,
in preparation for the winter.
.\ site has been selected for a new power plant
for the electric-lighting system for Lanesboro. Minn,
George E. Marvin, a lineman of the Public Service Company, St. Cloud, Minn., received a painful
shock while attempting to remedy a burned-out arc
lamp. The ground was damp and he wore no gloves.
is

The Western

He

took

hold

$20,000.
Electric

with

both hands

day,

when

electric railway

the current is off.
projected at Yakima, Wash.,
to the Northern Pacific

is

from Sunnyside, as a feeder

Railway.
Guttenberg, Iowa, has voted to grant a franchise
for

private

a

electric-light

plant.

The Highland Canal and Power Company
luth has purchased the

Du-

of

waterpower rights of the

St.

Water Power Company, commonly
known as the Jay Cooke property. The engineers
of the new owners claim that this gives them a total
available power of 500,000 horsepower. The availLouis

River

under the Duluth Heights system is 740
and of the St. Louis River Rapids, 370 feet.
available fall at Niagara is only iSo feet, and
at Sault Ste. Marie, Mich., is but 17 feet.
The
power will be transmitted to points on the Mesaba
iron range, northwest of Duluth, and elsewhere.
able fall
feet,

The

The interurban road which has been completed
from Mohne and East Moline to VVatertown, III, may
be extended to Port Byron.

Among

R.

the Rockies.

—

Salt Lake City, Utah, November i.
The mayor
and council of Brigham City, Utah, have signed a
contract for the construction of a 30-inch woodenstave pipe line from Brigham City to the Merrell
Lumber and Salt Company for the Brigham City
power plant, the bid of the company for laying the
pipe line having
been accepted. This will give
Brigham City two electric plants instead of one.
All of the rails and trolley wire have been ordered for a new electric railway which is to be installed at Boise, Idaho, within a short time, and as
soon as they arrive the work will be pushed to completion.
Surveys have been made for an extension
of the line to Caldwell from Boise.
The citizens of Montpelier, Idaho, have organized
a company for putting in an electric-light system
at an early date.

Superintendent W. P. Read of the Consolidated
Railway and Power Company of Salt Lake, after
a careful investigation of the various makes of car
fenders, has decided
upon adopting the Hunter
fender, similar to those now in use in Cincinnati,
Ohio, and will order their immediate shipment to
Salt Lake City, where they will be attached to all
street cars.
Springville, Utah, granted a franchise this week
to Jesse
Knight, C. E. Loose, S. R. Thurman,
George Havercamp and others of Provo for an electric car line through Springville.
Waterworks and
electric lights are also to be installed in Springville at an early date.
G.

to

:

capitalization

Detroit, Mich.
Detroit,

companion,

Information trom Indiana.

incorporated in
the East, has been admitted to Ohio.
It has a capital stock of $225,000, and will manufacture gas engines and electrical machinery.
It is a combination
of the Brown Gas Engine Company of Columbus
and the Cochran company of Lorain, and the plant
will be located at the latter place.
The Cincinnati Traction Company has asked for a
franchise to extend its line to the corporation limit,
vhere it 'will make connections with the Cincinnati
.md Eastern and the Cincinnati, Georgetown and
rtsmouth.
he Cincinnati, Lebanon and Northern has incised its capital stock from $1,000,000 to $1,500,000.
The Central Market Street Railway Company of
lumbus has purchased a storage battery at a cost
"i $35,000, in order to increase the capacity of the

land.

The

the

the

following

The Gadsden (.Ala.) and Attalla Electric Railway
Company has been purchased by the Schuler interests, who have also secured other valuable properties

ground by the shock, but could not let go.
who wore rubber gloves, wrenched
lamp from his grasp. The manager of the company has given order that in the future when a
lamp goes out, it is to remain untouched until the
to

.-V

and

was thrown

On

the Pacific Slope.

—

San Francisco, October 29. The Board of Supervisors of San Francisco has called a special election
to be held December 2d, for the purpose of voting
on the issue of bonds to the amount of $700,000 for
the acquisition of the Geary Street railroad system.

On

October 22d the property, franchises,

etc.,

of

San Joaquin Electric Company of Madera, Cal.,
were sold by order_pf the United States Court- The
purchasers was Charles Monroe, representing the
Mercantile Trust Company of Los Angeles, which
the

turn represented the bondholders of the company.
price paid for the road, franchises and other
property, was $351,000. The property included all
the stock of the Fresno Water Company, a subcorporation of the Fresno Electric Company, and
all the franchises held by the company in Fresno,
Madera and Kings Counties, as well as a large quantity of material,
real estate, rights-of-way, power
rights, etc.
The sale has yet to be confirmed by
the United States court, and the property will not
be transferred until December 20th. At present it is
in charge of J. J. Seymour, receiver.
in

The

Advices from Tacoma, Wash., state that the work
of

moving the

city's

electrical

apparatus

from the

Tacoma Railway and Power Company's plant to
Tacoma Cataract Company's building was begun

the

on October 20th, under the supervision of City ElecThe five-year contract with the Tatrician Nisbet.
coma Cataract Company does not become effective
until November 7th, but the city electrician decided
to begin the work of removal early in order to
interrupinstall
the panels without any serious
The various cirtion in the public-lighting service.
cuits will be transferred one at a time.

Electric Company has been incorpocapital stock of $500,incorporators are H. D. Hawks, W. F.
Perry, F. V. Moebus, W. Ray, H. D. Morris, G. F.
Page and E. C. Priber.
The Phcenix Electric Lighting Company, Limited,
has been organized at Phoenix, B. C, for the purpose of supplying that city with electric lights. The
company, which has a capital stock of $100,000, will
take over the franchise recently granted to Messrs.
Graves, Plummerfelt and Williams of Phcenix. The
chief owners in the new company are also the leading stockholders of the Phcenix Water Supply Company, which put in a water plant at Phcenix last

The National

rated in

000.

San Francisco with a

The

As soon
new company

year.

as the Cascade
will take
in Pha;nix,

lighting lines
Electric Company.

power

is

available, the
electric-

over the present

owned

liy

the

Greenwood
A.
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PERSONAL.

orders of military ofScers issued during the American
occupation.

Robert K. Howard of Knoxville, Tenn,, has been
appointed superintendent of the Dayton, Springfield
and Urbana Electric Railway Company.
Will

S.

Cook has resigned

as

The Oshkosh (Wis.) Electric Light and Power
Company will soon commence work on its new
power plant which is to be completed and ready for
occupancy by January isth. The structure will be
built of brick and will have ground dimensions of
13.3 by 79 feet.
It will be 18 feet to the eaves and
will be topped with a slate roof.
Another building
will be built exclusively for a boiler room, which
will be 72 by 45 feet in ground dimensions and be

superintendent of

and waterworks plant at Petoskey,
Mich. He becomes superintendent of the Petoskey,
Bay View and Northern Gas Company.
the electric-light

Plaisted has been appointed manager of
Kenton Gas and Electric Company, Kenton,
the
formerly superintendent of
Ohio. He was
Columbus Electric Light and Power Company.

Edward

the

W. C. Ward, mayor of the town of Warren, Ohio,
has tendered his resignation to become manager of
the Peerless Electric Company of that city, which
was incorporated some time ago, with a capital stock
R. Newcomer, an experienced electrical salesman, has formed a connection with the Columbia
Incandescent Lamp Company of St. Louis, and will
have charge of the territory served from Memphis,
Tenn., with headquarters in that city.
G.

of the Western Elec"Harry Slough of Indianapolis has
trician writes
been assigned the district of Indiana in the gathering
of statistics for the Census Department at Washington, on electric-light and street-railwa" franchises.
Inspector Garber, from the Census Department, is
in Indianapolis conducting the preliminary work.
Mr. Garber is amazed at the magnitude of electric
industries in the state."

The Indiana correspondent
:

following changes have been made in the
of the Cincinnati Traction Company, all of
which are the result of Mr. Todd leaving the service
of the company to take charge of the Rhode Island
interests of the Philadelphia syndicate: Dana Stevens, promoted from treasurer to assistant general
manager; William H. McAllister, from auditor to
treasurer Charles F. Callaway, from assistant auditor to auditor; E. H. Berry, from assistant engineer
to engineer of roadways
C. E. Collins, appointed
superintendent of construction.

Wrightsville, Pa., will have a complete electriclighting plant in operation by April 1st next.
company was formed a year or so ago and obtained
a franchise from the Town Council.
This company
ordered part of its aoparatus and then allowed the
project to come to a standstill.
controlling interest in the old company was recently purchased
by New Haven (Conn.) men, who are financing the
present project. Waiterpower from the Susquehanna
River will be used.

A

A

unique system of wiring has been recently inin a new 12-story building in Providence,
Rhode Island, built for the Union Trust Company
of that place.
Direct current is used, and iron conduits contain all the wires.
The neutral bus-bar
of the system is electrically connected to all the
iron conduit piping, which is in turn grounded on
the steel framework of the building.
It is hoped,
in this way, to do away with possible annoyance
from electrolysis. All the pipe joints are bonded.
stalled

The

ELECTRIC RAILWAYS.

officials

;

;

Paul Hoffman, construction foreman for the Snoqualmie Falls Power Company of Seattle, Wash.,
received a fatal shock while tightening some screws
on trusses in the sub-station in Seattle. It is supposed that some broken wires fell on the trusses
and charged them. Mr. Hoffman had both hands on
the truss and received a very heavy shock, which
threw him forward with his face across the rod.
He lingered for four days before death ensued. Mr.
Hoffman was a superintendent on the Chicago Drainage Canal, but left there two years ago for the
position with the Snoqualmie Falls Power Company.

The Michigan-Wisconsin

football

game

at

Mar-

Saturday, November ist,
of students and faculty
members from both universities, the engineering departments being well represented. Among those in
attendance at the game were Prof. D. C. Jackson,
professor of electrical engineering at Madison, and
Prof. George W- Patterson, professor of electrical
engineering, and Prof. John R. Allen, assistant professor of mechanical engineering
Ann Arbor.
at
Prof. H. S. Carhart, professor of physics and director of the physical laboratory at Michigan, was
also in Chicago on that day, engaged in giving expert testimony.
Field, Chicago, on
attracted large numbers
shall

ELECTRIC LIGHTING.
Calcutta (India) Electric Supply Company
will increase its capital from $1,000,000 to $2,500,000

extend

its

Extensive

plant.

and

repairs

improvements

made to the International Light and
pany's plant at El Paso, Texas.

The Jackson and Albion (Mich.)

now

is

being ballasted, and

assert that

ary

through cars

officials

will

electric railway

of the

company

be running by Janu-

1st.

The United Traction Company

of Albany, N. Y.,
considering the erection of a larger and more commodious transfer station in Rensselaer, N. Y. Inasmuch as the present one is used as a ticket station
by the Albany and Hudson Railway Company, the
two companies may reach some agreement whereby
the building may be constructed and used by both.
is

It is

Berlin

ground

reported that a plan has been laid before the

(Germany) Municipal Council for an underelectric railway from the extreme north of

Berlin through the center of the city to the suburb
Four years
of Schoenberg, a distance of seven miles.
will be required for the construction of the road and
its cost is estimated at $14,000,000, to be covered by
a

loan.

The Waukegan and Western Railway Company
of Waukegan, 111., has been incorporated with a
capital stock of $50,000.
The road is to be constructed from Waukegan in a westerly direction to
The incorpothe boundary line of Lake County.

are

being

Power Com-

and first board of directors a^e William H.
Dodge, Clarence A. Murray, John W. Besley, Daniel
A. Grady and William W. Pearce, all of Waukegan.

The Electric Equipment Company of Reading, Pa.,
has secured 51 per cent, of the stock of the Elmira
and Waverly Railway Company,

New

York, and

is

equip the road. The remainder of the stock is held by capitalists in Elmira,
N. Y. Heretofore the New York street-railway commissioners refused to grant the necessary permission
to proceed with the line because of alleged insufficient

making preparations

to

The London, Aylmer and North Shore Electric
Railway Company, recently incorporated in Canada
and New York, will have its head offices at Aylmer,
American and
Canadian
capitalists
are
Ont.
back of the enterprise.
The directors are J. H.
Hitchcock, New York city; Frederick Hitchcock
and Frank Hasslock, Detroit, Mich.
C. Lenton,
Robert M. Lenton and W. A. Dorland, Grand Rapids, Mich.
W. A. Stephens, M. E. Loyd, Aylmer,
;

The Vincennes

Light Company
was recently granted an extension of 25 years to
its franchise by the Vincennes council.
(Ind.)

Electric

The Bath (Maine)

Light, Heat and Power Comcapitalized at $1,000, has been granted franchises allowing the supplying of light to Bath and

pany,

adjacent territory.

The Woman's

College of Baltimore, Md., has
a contract, at $11,099, to Crook, Horner
Co. for the installation of an electric-lighting
plant and steam-heating system.

awarded

&

The Public Service Company of Columbus, O.,
has been incorporated. The concern was incorporated in West Virginia, and has been qualified to do
business in Ohio.
The capital stock is $500,000.
The company is organized to operate an electriclight, heat and power plant in Columbus.
The incorporators are William H. Sharp, A. S. Green,
R. H. Sharp, C. L. Kurtz and Eli M. West.
The
company's plant will be erected at an early date.
manager of the Spanish-Ameri-

;

Power Company of Flavana, Cuba, has
United States to obtain an interview with
Secretary Play looking toward an intervention by
the latter in the manner in which the Cuban authorities are treating the lighting company.
Much of the
company's stock is in the hands of United States
citizens, and it is on behalf of these that Mr. Zorilla
pleads,
Much of the trouble arises from former

of

Augusta, Maine, has been incorporated to develop
he waterpower of the Union River. The officers
are: President, A. W. Jackson, New York city;
treasurer, I. L. Halman, Boston, Mass.
I

SOCIETIES

AND SCHOOLS.

At

the tenth general meeting of the Society of
Naval Architects and Marine Engineers, to be held
at 12 West Thirty-first Street, New York, on November 20th and 2ist, 16 technical papers will be
presented, among which may be mentioned "Technical Training
for
Shipbuilders," by
Henry S.
Pritchett; "Vibration of Steamships With Special
Reference to Those of the Second and Higher
Periods," by Rear-Admiral George W. Melville, engineer-in-chief, U. S. N.
"The Possible and Probable Future Developments in the Use of Electricity
on Board Ships," by F. O. Blackwell "Submarine
Boats, Their Present Development and Future Pos;

;

Naval Warfare," by Lawrence Y. Spear.

sibilities in

TELEGRAPH.
Rapid automatic telegraph machines of the type
invented by Pollak and Virag have been put into
practical use between Budapest and Pressburg by
the Hungarian government and are said to be giving
the fullest satisfaction.
The messages are delivered
by the receiving machines on long slips of thick
paper with firm, clear writing at the rate of 50,000
words an hour in all kinds of weather. The PollakVirag apparatus, before it was developed to its present stage of efficiency, was exhibited in this country
about two years ago.
It is said that the Western Union Telegraph Company has discharged a number of its operators who
have been prominent in the formation of a national

union of telegraph operators. The attitude of the
Western Union in the matter of the organization
is
being resented, and it is said as soon as the
union becomes strong enough to enforce its demands it will insist unon an increase in wages being
paid by the Western Union company. So far the Postal Telegraph-cable Company has remained neutral in
the affair. Local organizations have been effected
in Chicago, New York, San Francisco, Boston and
other principal cities, and President Thomas of the
New York local organization said recently that he
expected 60 per cent, of all the telegraph operators
of the United States would have a membership in
the organization within a year.

PUBLICATIONS.
of New York have issued a new
edition of their little handbook relating to patents,
caveats, designs, trademarks, copyrights, etc.

Munn &

Co.

Recent bulletins issued by the Fort

Wayne

Elec-

Works of Fort Wayne, Ind., describe and illustrate their multiple-type, form C, enclosed alternating 104-volt arc lamps, electrostatic ground-detectors
and small direct-current motors of type E. These
motors with enclosed, semi-enclosed and open casings are also shown on the firm's November calendar card.
tric

The October revision of the supplement to the
National Electrical Code has just been issued by the
Underwriters' Laboratories, Chicago. The publication contains a list of electrical fittings that has been
examined and approved by the Underwriters' National Electric Association for use in installing elecCopies of the suppletric wiring and apparatus.
ment may be obtained from W. H. Merrill, Jr., secretary, 67 East Twenty-first street, Chicago.
The new

South Haven, Mich., has granted a 30-year franchise for an electric railway which, it is said, in 18
months, will traverse a good share of the Michigan
fruit belt.
Work will be commenced early on the
tracks, which next summer will be extended into
interurban connection with Douglas on the north
and Kalamazoo

on the east. Eventually another
spur
will
and
be run south
to
St.
Joseph,
the line will run through almost the length of the
fruit belt, with especial accommodations for carrying

fruit

freight.

illustrated catalogue of

Holophane

glass

globes issued by the Holophane Glass Company, 15
East Thirty-second Street, New York city, shows

globes

made

for

acetylene
variety of globes
piiitsch,

arc,

incandescent,

and kerosene

Nernst,

lighting.

A

gas,

large

is shown by the various electric
and also gas lighting. The company has published the first number of "The Holophane News,"
a sheet devoted to the interests of the company's

lights

product.

Three publications recently issued by the ChrisEngineering Company of Milwaukee depict
that company's products in terse and attractive form.
One catalogue is devoted to a thorough exposition
of the Christensen straight air-brake equipments for
electric-railway cars. The various devices that comprise the equipment are described and the function
of each part is explained with tne aid of diagrams
and illustrations. Another publication shows where
the Christensen air brakes are built and where they
are used, the illustrations showing a number of
views in the company's works, together with pictures
of various types of cars that are equipped with the
long list of patrons shows that there
brakes.
tensen

Negotiations having for their object the formation
of a combined electric-railway system to operate in
opposition to the Norfolk (Va.). Portsmouth and
Newport News Company are said to be under way.
The Bay Shore company, the Chesapeake Transit

Company and

the

Hampton Roads company

are

Portsmouth and Newport News Company as the reof the combination formed on May 2d last.

can Light and

sult

come

The Hampton Roads company operates between
Newport News and Hampton, the Bay Shore lines

to the

POWER TRANSMISSION.
The Union River Light and Power Company

Ont.

about the only concerns that are not in the Norfolk,
E. Zorilla, general

1902

of track along Princess Anne Avenue would make
the junction with the Chesapeake Transit Company
complete.

rators

capital.

The

8,

36 feet high.

A

of $500,000.

to

November

"

run from Norfolk to Willoughby Spit, and the
Chesaneake Transit Company has completed its road
from Norfolk around Cape Henry and to Virginia
Beach. A ferry across Hampton Roads would connect the first two roads, and a few hundred yards

A

are 6,410 Christensen air-brake equipments now in
The third catalogue is
use throughout the world.
descriptive of the company's new line of Ceco electrical
machinery, including direct-current motors

November

8,
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and generators, alternating-current generators and
transformers, and is the first catalogue the company
has issued on electrical apparatus. All of the catalogues are well printed and have attractive cover
designs.

Dick, Kerr &: Co. of London, England, are distributing to their patrons and friends some interesting catalogues descriptive of their field of electrical
One catalogue gives a detailed descripoperations.
tion of the works at Preston, England, of the EnManufacturing Company, for which
Electric
lish
Dick, Kerr & Co. are sole selling agents. Views of
the different departments are well illustrated by
second catalogue with cloth covlarge pictures.
ers illustrates with large plate engravings the line
of continuous-current generators manufactured by
The line of rolling stock supplied
this company.
"by Dick, Kerr & Co. is shown in another publicadesigned to meet
-tion, the cars illustrated being
widely differing conditions. "Electric Traction at
the Cape" is the title of a well-illustrated description of the picturesque and interesting system of
electric railways operated by the Camps Bay, Cape
Town and Sea Point tramways at Cape Tcnvn,

A

Africa.

wide and 30 inches high, and will w^eigh about a ton.
It will be provided with a cable that will allow it

power not more than
200 yards from the fire.
The electric power thus
received will be used to operate the pump, which has
a capacity of 1,500 gallons a minute. The advantages
to be attached to a source of

of this engine are that it can be operated at less
expense than a steam engine, requires but one horse
to draw it, and needs but one man to operate it.

This

an item floating about in the daily press
"The new image-transmitting apparatus of a Belgian
engineer includes two synchronous motors, each about
as large as an egg, which are mounted at the transis

mitting and receiving stations, and are driven at
exactly the same speed of 500 revolutions per second
by current from the same generator. Each armature
carries a small lens, which, in every 50 revolutions, is
oscillated through five degrees from the axis of revoThe receiving lens, therefore, 'sees' over a
lution.
circle of 10 degrees, and the luminous variations in
the spiral path are instantly transmitted to the same
points on the receiver, and by the second lens are
thrown on a screen. The light and dark points of
the spiral being passed through the selenium 40
times a second, the image on the screen appears continuous."

MISCELLANEOUS.
(Ohio) capitalists have purchased the
•electric-light plant and the street railway at Zanesville, and have combined the two under the name
of the Zanesville Railway, Light and Power Company. The company will be capitalized at $1,000,000
and the power plant will be greatly improved and
enlarged and new machinery installed.
Cincinnati
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TRADE NEWS.
The War Department, through

the Corps of Engineers, is inviting sealed proposals until December 4th
for furnishing generator, engine, switchboard, boiler
and storage battery for an electric plant at Fort
Monroe, Va. Information will be furnished intending bidders upon application to the United States

Custom House, Norfolk, Va.

engineer,

The natives of Morocco are becoming outspoken
against the present ruler, and an overthrow of the
government is imminent. The trouble is all due to
the progressive ideas of the sultan, who has introduced the telephone, electric light and electric railway into his country. These foreign products and
the superstition against electrical machinery have
stirred up things to a dangerous state for both the

Ray F. Nailler has filed a petition asking for the
appointment of a receiver for the General EnsrineerThe
ing and Construction Company of Akron, Ohio.
company was organized under the laws of Delaware
with a capital stock of $25,000, of which $3,200 was
The concern was incorporated to manufac-issued.

foreigners and the sultan.

vices.

sell electrical apparatus, appliances and deMr. Nailler asserts that the firm has ceased
do business and is unable to pay its debts.

ture and
to

The
an

Schenectady, N. Y., has been^ offered
engine by the General Electric Comengine is to be 12 feet long. 30 inches

city of
electric fire

pany.

The

Sealed proposals will be received at the office of
Treasury Department,
supervising architect.

the

Washington,

D. C, until 2 p. m. on Decem1902, for the construction
including plumbheating and ventilating apparatus, electric wiring
and conduits of the United States postoffice at
Emporia, Kan., in accordance with drawings and
specifications, copies of which may be had at the
office of the supervising architect or at the office of
the postmaster at Emporia, Kan.

ber

—

3,

ing,

—

The H. P. Cameron Electrical Manufacturing
Company, recently incorporated under the laws of
Connecticut, has purchased the interests of the old
company, which was organized under the laws of
the state of New York. The new company will move
into a new factory which is being erected for its
use at Ansonia, Conn., about December ist. The intention of the company is to install a complete line
of new machinery for the manufacturing of all kinds
of commutators, armature coils and electrical supplies in general.

BUSINESS.
The

Electric Appliance Company, Chicago, is advising the use of arc lamps by merchants for store
lighting.
This is the season when advertising pays
the local merchant, and a store cannot be advertised
to better advantage than by being well lighted and
therefore attractive. The company insists that there
is one arc lamp a little better than all the others,
namelv, the Adams-Bagnall.

The Sherwin-Williams Paint Company
Ohio,

land,

is

equipping

all

of Clevefor electric

works

its

power

distribution.
It recently purchased three alternating-current generators of 150, 120 and 75-kilowatt capacity, respectively, and about 500 horsepower
in induction motors, which will be used to drive all
the paint and varnish-making machinery. The company has also equipped its Newark (N. J.) works
with one 75-kilowatt, alternating-current, enginetype generator and a number of motors, and is
about to install a duplicate plant at the same works.
At Pullman, 111., the company is putting in a 120kilowatt, alternating-current generator and one of
100 kilowatts, and about 200 horsepower in induction
motors. The electrical apparatus for the several
plants is being furnished by the Westinghouse Electric

and Manufacturing Company.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Charles L.
Automatic Weighing Scale.
711,934Bond, Los Angeles, Cal. Application filed March

Chicago,

phone
filed

18, igo2.

Electrical means are adapted to weigh a given quantity
of any sabstance, tbe subsiance being automatically cut
off when any predetermined quantity is upon the scale.

Automatic Photographic Detector Device
711,935.
Passenger Cars. Frederick W. Brooks,
for
Brooklyn, N. Y. Application filed August 28,

Officey Oclobe?- 2S, igo2.

assignor to the American Bell TeleCompany, Boston, Mass. Application
111.,

November

See page

5,

1901.

332.

Process of Forming Electric Accumulators.
William Morrison, Chicago, 111., assignor to the
Helios-Upton Company, Philadelphia, Pa. Ap-

711,997.

plication filed

March

iS,

1901.

A

1901.

See page

327.

C

Cre-

Submarine Cable Telegraph. Albert
711.941.
hore, Hanover, N. H., and George O. Squier,
United States Army, assignors to the CrehoreCompany,
Transmission
Intelligence
Squier
Cleveland, Ohio.

Application

filed

November

In a telegraph the combination with means for generating a series of electromotive forces which gradually rise
and fall and differ in sine as well as in value of a synchronously operating transmitting apparatus adapted to
impress upon ihe circuit for the several characters of the
code, a succession of elementary generated pulses of electromotive force differing from one another as to potential
and polarity for different characters, so as to combine diffcreot values of electromotive force or potential with the
elements of time and polarity to distinguish the characters
of the cede from one another. (See cut.)

sea,

Weighing Machine.
Mass.

Walter E. Rice, Chel-

Application filed

May

27,

1901.

A weighing machine cc mprising a beam, a poise thereon, a detHchable weight adapted to increase the weighing
value of the poise, a latch automatically engaging by the
descent of the beam for attaching the weight to the beam,
a latcb-releasing electromagnet, a circuit contiolliug the
magnet, and provisions whereby the rise of the beam with
weight attached renders the circuit inoperative.

filed

The commutator bar is combined with a seamless tnelal
tube which has had its lower walls pressed together to
form a pocket or depression to receive the commutator

System of Electrical Distribution. Harold^
Edwards, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.

712,050.

Application

March

30,

1901.

motor-driven booster having a plurality of field windiHEs, one of which is in series with the armature of the
booster, another in series with the driving motor, and a
third constantly excited from a suitable source.

tric

System
F. T.

of

April

Electrical

Distribution.

Her-

Erben and Arthur
Y.,

Company,

filed

TarryOctober 21,

filed

A

nectady, N.

8,

F. Knight, Scheassignors to the General ElecSchenectady, N. Y. Application

1901.

The combination
with

its

in a booster of a winding in ser-'es
armature and a constantly excited differential

winding adjusted so that the booster generates practically
DO voltage at no load.

Id a quadruples-telegraph apparatus the combioattoo
for the two sides of the double transmission st each station, of continuous-current and pulsatory-current appartQS. balancing branches for both sides ff the system,
ground branches or connections from which the balancing
branches are derived, and an inductance in tbe ground
branch cr connection for the continuous-current side.

Telegraphy. Albert
town, N. Y. Application

711.943.

C.
filed

Crehore,

Tarry-

March

1902.

8,

Microphone for High-tension Currents.
Raoul Gaillard and Eugene Ducretet, Paris,

712.056.

France.

Electric Clock.

Conn.,

assignor

Clock Company,

September

30,

Charles M. Crook, Bristol,
National Self-winding
Conn. Application filed

to the
Bristol,

1901.

One claim describes a clock train having one of its shafts
cranked between its bearings. There is an electromagnet
on the clock frame with its armature and a lever on which
the armature is carried, extending across the cranked
shaft in the place of the orbit of tbe crank-wrist, whereby
when the magnet is energized (he lever may drive the
crank wrist to a point of its orbit most remote in the direction of the movement of the lever.

Signaling and Switchboard Apparatus for
Telephone-exchange Circuits. David S. Hulfish,

Application

filed

March

1902.

3,

microphone the combination with a striated conducting plate, a ring of soft velvety material mounted upon
the plate and a vibrating membrane placed above the ring,
of strips of flexible material dividing the space between the
plate and memorane inio a number of independent compartments, and a vafiable resistance of granulated material
In a

In a repeating apparatus for superposed-current systems,
ihe combination with the differential reUy on the pulsatory-current side and an inductance coil in one cf the
branches cf a transmitter and means controlled thereby
for taking ihe inductance out of circuit to render the repeating tran;mi'*er quiescent.

711.973.

Means for Attaching Commutator Leads.
William F. Dawson, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed April 27, 1901.

712,046.

mann

1901.

711.944.

Oae claim is: "The combination of a direct-current dynamo-electric machine and means for exciting one member of the machine by wattless currer^t flowing in the
other." Another: 'The combination of a direct-current
dynamo-eleclric machine and condensers in multiphase
relation to tbe armature winding." (See cut on next page.)

712,052.

Crehore,

711.942.

Applica-

lead.

712,006.

3,

1898.

Telegraphy. Albert C.
Application
town, N. Y.

step in the process of producing active material, or
material to become active, upon a lead structure for electric accumulators, which consists in partially disintegrating ihe lead struclure in a solution coEtaining a soluble
fluoride and a nitrate, by passing a current of electricity
from an extraneous source through the solution.

Electric Company, Schenectady, N. Y.
tion filed September 2, 1S98.

filling the

NO. 711,941.

712.057.

— SUBMARINE TELEGRAPH.

Switch-throwing
or Automatic
Joseph M. Walker, Newcastle, Pa.
Application filed February 25, 1902.

712,026.

Electric

Mechanism.

Id this device the essential parts are a casing, a solenoid
supported by a cross-head in the casing, a plunger connected to tbe cores of tbe solenoid, a spring connected to
the upper end of ihe plurger, a lower casing into which the
plunger extends, a dash-pot within the lower casing for
the pluneer, a pair of vertically arranged disks wiiliin ihe
lower casing, inwardly projecting pins carried by the crossbar to engage the pins, a link connected to the lower ends
of the hooks, and an operating rod conoectir-g one of the

disks with the switch tongue.

Exciting
Dynamo, Harold
Schenectady, N. Y., assignor to

712,041.

W.
the

Buck,
General

compartments.

Dentist's

Electrical

Annealing

Furnace.

Nathan K. Garhart, Indianapolis, Ind., assignor
to the Garhart Dental Manufacturing Company,
Indianapolis, Ind. Application filed August 22,
1902.

An
712,060.
ing,
filed

electric heater

is

arranged for dentists' use.

Overhead Electric Conductor. Robert Hack^

West

Bridgeford,

February

England.

Application

26, 1901.

In a system of overhead electric conductors, the combination of a conductor forming the lead, an ear to which
the conductor is aitacheti. a return conductor, a contact
piece connected to the return, and a member on the side
of the ear having its outer end rigidly connected to the
lead at a point which is a distance from the end of the
earand forming a branch of the lead having a free inner
end which is moved by the bending down of the lead into
contact with the contact piece.

WESTERN ELECTRICIAN
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Electric Lamp Socket.
Henry T. Paiste,
Philadelphia, Pa., assignor to William P. Pinckard, Birmingham, Ala.
Application filed April

Anti-creeping Device for Electric Meters.
Caryl D. Haskins, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed March 30, 1901.
The anli-creeping device consists of co-operatiDg parts

7i2j063-

arranged

to

712,149.

when

the

latter is in

is a turn-down lamp having two or more filaments.
is such that the light may be regulated by
varying the line connections of the filaments,

This

The mechanism

normal

Blue-printing Machine. Samuel L. G. Knox
and William O. Wakefield, Schenectady, N. Y.
filed March 3, 1902.
Electric lamps form the best source of light for this
machine, which consists essentially, of a horizontal stationary, cylindrical segment of glass, wilh means for securing the woik to the outer surface of the segment. The
lamps are placed near the axis of the segment.

Electric Meter.
William H. Pratt, Lynn,
Mass., assignor to the General Electric Company, Schenectady, N. Y. Application filed March

ElectroPhila-

Reed,

i,

1901.

is

tive to the other.
One of the coils is supplied with current
from one of the sources and the other of the coils is supplied with current from the other source. (See cut.)

circuit.

Polyphase Induction Regulator. Charles
P. Steinmetz, Schenectady, N. Y., assignor to
Schenectady,
the General Electric Company,
N. Y. Application filed February 27, 1899.
page
See
326.

712.103.

Separator for Storage-battery Plates. Rufus N, Chamberlain, Depew, N. Y., assignor to
the Gould Storage Battery Company, New York,
N. Y. Application filed May 13, 1901.

712,178.

A separator for storage batteries, consisting of a perforated plate of non-conriu'-ting material having on its flat
faces uprtght spacing ribs adapted to bear against ibe
elfctrode and provided at its upright sides with flanges
which project both in the same direction and are of greater
width than the spacing ribs,

System of Electrical Distribution. Charles
712.104.
P. Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed July 11, 1900.
See page 326.

Signal

712,201.

Meter. Elihu Thomson, Swampassignor to the General Electric
Schenectady,
N. Y, Application filed
Company,
October 13, 1898.
The combination in a motor meter of a fan, a motor for

scott,

Electric
Mass.,

Norden,

New

1902

Photometer. Eugene T. Turney. San FranCal.
Application filed June 23, 1902,

The combinaiioo of a screen, a light box covering one
face of the screen, an electric lamp located within the
box and adapted to produce the measuring light,
controllable means for varying the current supplied to the
lamp and an indicator operatively related to the controllable means.
light

Photometer. Charles P. Matthews, LafayInd,, assignor to Louis B. Marks, New
York, N. Y. Application filed March 24, 1902.

712,397.

ette,

See Western Electrician

Synchronism Indicator. Joshua F. Begole,
Louis, Mo., assignor to the Wagner Electric
Manufacturing Company, St. Louis, Mo. Application filed June 9, 1902.
There are two sources of alternating current, a voltage
indicator energized from these sources and a phase indicator comprising two coils, one of which is movable relaSt.

impressed an electromotive force varying with the quantity to be measured. An
electromotive-force generating device is connected in
opposition in this circuit, and means are provided for
controlling the latter device so as to maintain an approximate balance between the electromotive forces in tlie

712,106.

712,346.

712,174.

1901.

upon which

for

J.

August

An electrolytic apparatus comprisiDg a mixture of liquid
electrolyte and an inert or non-conducting granular substance, in combination with two electrodes or sets of electrodes located in the mixture, and one of which receives
the metallic deposit, and means for producing relative
movement between the last-named electrode or electrodes
and the mixture, (See cut,)

712,090.

is a circuit

and Apparatus

of

deposition of Metals.
Charles
delphia, Pa.
Application filed

Application

There

Method

712,153.

8,

at the junction points of the sections, each battery having
one pole connected to tbe end of one section and the other
pole to the contiguous end of (he next section, the ends of
a section being connected to similar poles of adjacent batteries, whereby the sections are made alternately negative
and positive, A signal is in circuit with each battery,

cisco,

712,076.

15,

1901.

6,

prevent creeping and to retard and acceler-

ate the meter alternately
operation.

-November

of last

week, page

Telephone Attachment.

712,402.

man, Bonaparte,
tember 6, 1901.
See page

Pa.

T.

Application

filed

NewSep-

332,

James L.

Insulator.

712,440.

Iowa.

315.

George

Application

filed

LewisLown,

Shreffler,

April

2,

1902.

Features of this insulator are a metallic exterior casing,
a slot or recess formed in this casing, a screw-threaded
rod threaded through the casing, a concaved plate swiveled to the lower .end of the screw-threaded rod and
located within the slot or recess, a thumb-nut secured to
tbe upper end of the screw-threaded rod, an inverted
cup-shaped cap of non-conducting material embedded
within the casing, a bolt, an enlarged head formed upon
the upper end of the bolt, the upper end of the bolt being enrbedded within the interior of the non-conducting;
cap.

Traveling Cables. Mortimer
York, N. Y., assignor to the NorElectric
Company, New
York,

for

den-Bittner
Application

N. Y.

filed

November

23,

1901.

Tbe combination with a traveling cable and supports for
maintaining it in position of slabs of insulating material
between which the cable passes and a metallic conducting
means extending across the path of the cable and secured
to the slabs and having an aperture through which the
cable passes. Electrical connections to the conducting

actuating the fan. a contact for ccntrolling the circuit of
the motor, means tending to close the contact wiih a force
proportional to the square of the current flowirg, and a
vane actuated by the pressure of air from the fan for opening the coDt-.ct.

-f

r

'm\

w^

©
712,107.

Thermal Cut-out.

T

NO. 712.134.

EXCITER.

NO. 712,041.

—TIME SWITCH.

Matthew O. Troy, Lynn,

Com-

Mass., assignor to the General Electric
pany, Schenectady, N. Y. Application filed De-

cember II, 1899.
A thermal cut-out comprising

a fuse surrounded by an
inclosing non-conducting tube, one end of which is closed
and tbe other open to the atmosphere. The fuse extends
through tbe open end of the tube and is fixed outside of it
between its ends.

712,112.

Carolus Arnold,
Application filed January

Watch Box.

Illuminated

Hamburg, Germany.

1902.
This German novelty consists of a casing for a watch
containing also a small battery. The lid of the box has a
miniature incandescent lamp, which is thrown into circuit

14,

when
712.131.

the lid

is

raised.

Hall,
L.
Rail Joint. George
Application filed January 18,

Insulated

Brooklyn, N. Y.
1902.

A

fish plate for rail joints comprises two parts, each having a portion adapted to fit in the web of the rail, and an
oflfsetting lug adapted to match with a similar lug on the
other part. A bolt or bolts pass ihrough the lugs. Insu-

lating material is placed between the luts and also between every one of the bolts and every one of the lugs.

Insulated Rail Joint. George L. Hall,
Brooklyn, N. Y. Application filed February 12,

712.132.

1902.

Time Switch. Miller R. HutchiUpper Montclair, N. J., assignor to the
Hutchison Acoustic Company, New York, N. Y.
Application filed November 22, 1901.
Electric

Features of this invention are a double-compartment
vessel containing a liquid, means for causing the liquid
one cfmpanrofrnt 10 ibi- other, mtai s
to flow from

whereby tbe

rate of flow from each compartment to the
other can be predetermined, and two electric circuits
respectively under control of the liquid flowing in (he

two directions,

System
712,138.
P. Jessop,

March

(See

cut,)

Electric-railway Signals,
Earl
United States Navy. Application
of

1902.
The combination with the grounded rail of a double
conductor arranged in sertions. each the length of a
block, a source of electricity for each block connected to
one condu'-tor at its forward end, n ronneclion between
the rear end of the same conductor with the tmni of the
succeeding conductor on the opposite side contacts on
the If^comotivc engaeing with the conductors, a circuit
connected with ihe contact embracing a maynet, a brakecontrolling device actuated thereby, anri a connection

filed

15,

between one of the contacts and the grounded

ELECTRODEPOSITION OF METALS.

are provided, and a device is connected to a slab of
insulating material and bearing upon the cable with electric connections therefrom, by which an alarm is broujcht
into action by a broken strand or projection from the
cable.

Automatic Switch for Fuse Wires in Elec712,:,204.
Edward W. Pelton, Springfield,
tric Circuits.
Mass. Application filed November 30, 1901.
In an electrical circuit a series of successively arranged
safely connections between ihe two parts of the line, each
including a fusible section and a switch, and a fuserestrained trip for each switch,

712 ,218.

Electrolytic

Cell.

Arthur

rail.

Truesdell,

E.

Application filed April 13, 1901.
Pittsfield, Mass.
Invention is allowed for the combination of a vat, a
fluid-metal cathode, a container therefor, a suitable aocde,
a source of electricity, suitable connections from this
source to the cathode and anode', whereby, under operative conditions, an amalgam may be formtd on the cathode.
Other features are a channel having an inclined bottom at
tbe side of tbe container, means lor lemoving the amalgam to the channel, an outlet from the lowest point in the
latter and a trap in the outlet.

Automatic Medical Electrical Apparatus.
Alexander F. Vetter and Joseph C. Vetter, New
York, N, Y., assignors to the Vetter Manufacturing Company, New York, N. Y. Application
filed February 26, 1901.

712^ 220.

This apparatus

is

provided wiih a set of electrodes dif-

fering in resistance, and forming a
or diminishing the current flow.

Details of a rail joint are described.

712,134.
son,

NO. 712,153.—

means

Armature
James Burke,

712,257.

January

means

for increasing

for Dynamo-electric Machines.
Berlin,
Germany. Application

1900,
All armaiure havine means for diverting the magnetism,
or a porticn of ii. from the central portion of the armature into tbe teeth while the latter are in the commutation
zone, and thereby magnetically saturating tbe teeth,

filed

6,

Electric
Accumulator.
Francois
Loppe,
P. Morin, Georges J. A. Griner and
Denis P. Martin, Paris, France. Application

712,316.

Henry

filed

October

26,

1899.

Perforated plates, the walls of the perforations having
conical piojections with an active mass arranged between
the plattrs, metal distance pieces arranged between the
plates at one end, and perforated rivets connecting the
several plates are described.

Electric-railway Signal.
Charles V. Richey,
Washington, D. C, assignor of one-fourth to
Leonard C, Bailey, Washington, D. C. Applica-

712,333-

tion filed April 8, 1902.
One track rail forms a continuous conductor, the other
is divided into blocks or sections,
Batteries are provided

NO. 712,174.

— SYNCHRONISM

INDICATOR.

Magnetic Medicine Holder. Leonidas G.
Woolley, Kenton, Ohio. Application filed May

712,447.
23,

1902.

A goods-holder, consisting of a horseshoe magnet, nonmagnetic side plates, the upper ends of which extend beyond the pole ends of the magnet. These ends have
apertured ears, and a keeper is pivotally mounted on the
ears to close down on the pole ends of the magnet and
form a closure member.
712,451.

Exciting Dynamo.

Harold

W.

Buck, Niag-

ara Falls, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Original application filed September 2, 1898.
Divided and this
application filed March 31, 1902.
The method of impressing a magnetomotive force upon
the field magnets of direct-current dynamo electric machines, which consists in artificially producing phasedisplaced currents in conductors movable relatively to the
field

magnets.

Busy-test System. David S. Hulfish, Chi712,455.
cago, 111., assignor to the American Bell Telephone Company, Boston, Mass. Original application filed November S, 1901. Divided and this
application filed April 5, 1902.
See page 332.
Electric-signal System for Railways.
Earl
P. Jessop, United States Navy, assignor of onethird to Dudley W. Knox, United States Navy.

712,457.

Application filed April 5, 1902.
The combination, in an electric signal system, with a
track circuit, adapted to be completed by the movement
of a track signal, of a car circuit

embracing a magnet, a

release valve operated thereby and a hcok for retaining
the valve in operative position.

712.463.

Polyphase

Induction

Regulator.

Charles

P. Steinmetz, Schenectady, N. Y., assignor to
the General Electric Company,
Schenectady,
N. Y. Original application filed February 27,
Divided and this application filed March
1899,
_

27,

1902.

See page

32G.

System of Electrical Distribution. Charles
712.464.
P. Steinmetz, Schenectady, N. Y., assignor to
the General
Electric Company,
Schenectady,
N. Y. Original application filed July 11, igoo.
Divided and this application filed March 31,
1902.
See page 326,

^
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Machinery Hall of Armour

Institute.

rapid growtli of the Armour Institute of
Technology of Chicago during the last few years has
resulted in serious crowding in the main college
building, and has made necessary the new structure,
known as Machinery Hall, which has just been completed and was occupied for the first time at the
opening of this fall's term. The new building is

The

used exclusively for shop purposes and is admirably
designed and equipped for this work. The building, shown in Fi". 2 on the next page, occupies the
northwest corner of Armour Avenue and Thirtythird Street, directly across the street

from the main

It has a frontage of 84
building of the institute.
feet on Thirty-third Street and 50 feet on Armour
.\venue, and is constructed to conform in general apearance with the other buildings,
its basement and first floor being
of stone and the upper stories of
red pressed brick. The cost of

was

erection

about

15,

1902.

No. 20

room, the apparatus including a six-inch pipe-threading machine driven by a five-horsepower motor.
In
the lecture room on this floor are a down-draft forge
driven by a 2.5-horsepower motor suspended on the
ceiling and an anvil for use in the instructor's
demonstrations.

A

full line of machine tools is located in the machine shop, the equipment comprising 13 engine lathes

of different sizes up to 26-inch, three speed lathes, a

Diamond
grinder,

grinder, and a Brown & Sharpe universal
grinder, and cutter and reamer

surface

There are also three milling machines, a
two shapers, a complete line of drill
presses, a screw machine, a horizontal boring machine, a lathe center grinder and a twist-drill grinder.
.Ml this machinery is driven through line shafting

grinder.

30-inch planer,

saws, a circular saw, a vertical boring machine, a
26-inch surfacer, a
three-side
four-inch
molder,
scroll saw and gluing bench.
The surfacer and other
heavy machines are driven by a is-horsepower motor
and the many lighter machines by a 20-horsepower
motor. Around the shop are 40 benches with vises,

each bench being provided with a complete set of
tools.
The lecture-room equipment consists of
a five-foot patternmaker's lathe and a patternmaker's bench, with all necessary tools, the lathe
being driven by a three-horsepower motor.
The completeness and modernness of the equip-

hand

ment which characterizes the three shops just described extend also to the foundry, shown in Fig. 3.
Here are located a 22-inch Whiting cupola, with a
capacity of one ton per hour, a set of forced-draft
brass furnaces and a portable core
oven.
five-horsepower motor

A

directly drives a

blower for the
one-ton crane with a
five-inch air hoist runs the length
of the shop.
The air compressor
cupola.

$150,000,
gift of

«hich amount was the

Armour.

ilrs. Philip D.

The

NOVEMBER

four

building has

for running the hoist, a
floors

Each of the
four floors is given up entirely to
a separate shop, the general arrangement of all the floors being
the same. In the southeast corner of each floor (the corner
nearest the observer in Fig. 2)
located a small lecture or
is
demonstration room seating 40
students and arranged to be used
in conjunction with the practical

A

shop immedi-

in the

adjoining.

ately

In

the

south-

west corner is a large space given
up to lockers and lavatories. In
each room there are 120 students'
lockers, constructed of expanded

may be run up
higher than the top floor to
charge the cupola. The skylights
in the roof of the foundry are arranged on the saw-tooth principle, as seen in Fig. 3.
In the basement under the lecture rooms is located the office of
Professor George F. Gebhardt,
who has charge of Machinery
that the elevator

metal, and all modern sanitary
and plumbing conveniences are
provided. Between the locker and
lecture rooms is the stairway and
elevator shaft, back of which and

connecting with the elevator is a
room. The remaining space
on each floor, extending the
whole length of the building on
the north side and occupying
some 3,600 square feet of floor
space, is devoted to the shop
work proper, entrance being had
through a door from the main
hall and also through one from

The remainder of the
basement is used for storage purposes and for the electric elevator
equipment, an engine-driven ventilating fan and a Yeomans 2%horsepower electric motor, directconnected to a centrifugal house
pump. All the current for the
power and lighting in the building is supplied at no volts from
the main power house of the institute, through underground ca-

tool

Hall.

the lecture room.
The disposition of the different

shops

is

reasons

out

perhaps somewhat un-

but

usual,

was made
are

that

practice.

in

On

good

for

well

the

first

and

blacksmith shop, this being advisable on account of the heavy
foundations required for the heavy

FIG.

hammers

I.

MACHINERV HALL OF ARMOUR INSTITUTE.

of this

shop. This arrangement is also better for the reason
that the blowers for the forges can be located in the
basement and piped along the ceiling to a Doint
under each forge on the floor above. The next
heaviest machinery, that of the machine shop, is

placed on the second floor, and the third floor is
devoted to the wood-working and pattern shop.
This leaves the assignment of the foundry to the
fourth or top floor, which is advisable, as the fumes
and gases of this department can be carried off
through the roof without inconvenience to the other
shops.

The equipment
which
draft

is

of the forge shop

(a portion

of

consists of 15 downforges and a hand forge, a

illustrated in Fig. 5)

forges,

12

power

of distribution being a marble panel in the baseThe general lighting
ment.
throughout the building is supplied by 24 enclosed-arc lamps,
and about 250 incandescents are
bles, the point

borne

floor is located the forging

molding

machine, an emery wheel and the
blower for the brass furnaces are
driven by the five-horsepower
motor seen mounted above the
tool room in Fig. 3.
The shop
is divided into floor molding and
snap-flask molding, for which
there is provided the usual set
of flasks, etc.
system of tracks
is
arranged to take the heavy
ladle from the cupola to any part
of the floor.
An extension on
the roof above the elevator shaft,
seen in F'ig. 2, iS' provided, so

and a basement.

work given

A

200-pound steam hammer and a power hammer, a
coke furnace, a 20-inch drill press and a 16-inch
double emerv- grinder. Both hammers are served by
In the basement a 20a jib crane for hca\'y work.
horsepower electric motor is used to drive an exhaust fan and blower and also a swing saw for cutting up stock. A steam-fitting equipment with seven
pipe benches is arranged on the east side of the

— LECTURE ROOM

FOR MACHINE SHOP.

by a 30-horsepower motor, located on the floor in
the center of the room, as shown in Fig. 4. Other
apparatus in the machine shop includes a gas furnace for brazing and tempering, various tools for
working in iron, steel or brass, and along the walls
30 bench vises, with full sets of machinists' tools.
The lecture room on this floor, shown in Fig. i,
may be taken as typical of all the lecture rooms, the
equipment consisting of an engine lathe and a benchtool grinder, both driven by a three-horsepower motor on the ceiling. At the right of the picture may
be seen the starting box for the motor and a wall
cabinet, which contains all the switches and fuses
for the lights and motors on this floor, mounted
on a brown slate panel. This board also controls
an arc-lamp stereopticon, used in demonstrating before the class.
Each of the lecture rooms is provided with a similar stereopticon, and a collection
of about a thousand lantern slides of various engineering drawings and machinery pictures aids the
instructors materially in their lectures.

The equipment of the woodworking and pattern
shop includes 33 12-inch lathes, an eight-inch pattern

lathe,

four

six-inch

pattern

lathes,

two band

used for special lighting.
all

the rooms

is

The window

lighting of

especially good.

The capacity of each shop is about 30 students
during a period which lasts three hours. Three periods can be arranged a day, thus giving a capacity
At present there are 450
for 3G0 students a day.
students taking shop work, most of whom work
only two periods a week. The shops are also used
at night by the evening classes, which were recently
inaugurated at the Institute and which are well attended and popular. Including the evening classes,
the total enrollment of the Armour Institute this
year exceeds 1,000 men.

A

tunnel under the Quirinal in Rome was opened
recently with ceremonious display by the Roman
The tunnel is 350 meters
Street Railway Society.
long, and the walls which are being covered with
white majolica, are illuminated with eight large electric lamps.
On the opening day aU the cars entering the tunnel were adorned with flags, and on issuing refreshments were served to all those who took
part in the inauguration.
Half the fares of the first
two days went to the sufferers in Sicily.
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Development

of a Small Alternatingcurrent Motor.'

By H.

I.

Finch.

The smallest electrical machines that are used commercially are the small electric fan motors which
are j'ear by year becoming considered as more of a
They have been so pernecessity than a luxury.
fected that they are sure in operation under very
adverse conditions, and both their first cost and also
the cost of operation have been brought to a figure
I will give you this evening
that is almost nominal.
a short account of the development of fan motors
While it has not
for alternating-current circuits.
extended over a very long period of time, and has
little
change
in the external
shown comparatively
appearance of the motors, the character of the working parts has undergone radical changes.
The history of the direct-connected fan motor began in the early 'So's. The idea of connecting a
"screw propeller" fan to a small motor originated
with Dr. S. S. Wheeler, now president of the CrockerWheeler Company, while he was developing a motor
At
to be operated from primary batteries in 1885.
that time about the only circuits available for such
But
a motor were the series arc-lighting circuits.
few motors were made and operated from these cirand they were both dangerous and uneconom-

cuits,
ical.

During the next three years the low-potential, constant-current circuits for incandescent lighting were
developed, and in 1888 fan motors were very suc-

revolutions per minute being obtainable by movement of the switch lever. It was supplied with car-

bon brushes and a tempered copper commutator,
which was very easily renewed at a slight expense.
The motor was fitted with a six-blade 12-inch fan
and it threw a very large volume of air with a very
low current consumption. The fan was very similar
in appearance to the types which are being made
at the

present time.

The Meston motor was a very unique motor in
many ways. The field and armature were, of course,
laminated, made up of punchings of sheet iron of the
shape shown by Fig. 6 (next page). The field is sixpole and the armature two-pole. The armature was
made up of these laminations clamped together and
contained no wire or copper. In the recesses on each
side were placed connected brass tubes, each of which
One of these brushes made
carried a carbon brush.
contact with a copper plate mounted on the motor
cover and connected to one of the binding posts, and
the other rotated over a stationary six-segment commutator, of which the diametrically opposite segments were connected together. (Fig. i.) These
cross-connections of the commutator are not shown
by the illustration. The diametrically opposite coils
of the field were also connected together in pairs,
the coils of each pair being in series and so connected to the commutator as to bring each pair into
circuit in succession as the armature rotated, giving
a perfect rotary field, which pulled the armature

along with
Fig.

I

it.

shows the

coil

connections, the two views

November

2.

Exterior View.
Fig.

4.

Fig.

Machine Shop.

3,

Foundry,
Forge and Blacksmith Shop,
5.

Fig.
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cessfully operated from these circuits, each motor
taking the place of a lamp. With the general introduction of the central-station current and its avail-

the fan motor became popular, and by 1890
had become a regular article of manufacture.
While the direct-current fan motors were the pioneers in the field, those for alternating current came
soon after. About 1890 the Westinghouse company
brought out an induction fan motor, but it was so
inefficient that it could hardly be called a commercial

ability
it

success.
In 1891

two types of motors were placed upon
the market, both of which were more or less successful.
They were designed to operate upon circuits
of 133 cycles, which was the most common periodicity
One was of the series motor type,
at that time.
manufactured by the Wagner Electric Manufacturing Company of St. Louis and the other was a magnetic motor of the rotary-field type, manufactured by
the Emerson Electric Manufacturing Company, also
of St. Louis,
The series motor was of the now well-known type
having the field and armature coils connected in series, the same as a series direct-current motor.
The
armature was wound similarly to a direct-current
motor, and a commutator and brushes were necessary.
This type of motor was not destined to a permanent success, on account of the sparking at the
brushes and consequent commutator troubles, which
rendered considerable attention necessary and made
repairs expensive.
This type of motor was later manufactured by several different companies and a modified motor of this type is still being made.
The magnetic motor was the Meston motor, designed by A. W. and C. R. Meston. Its special feature was its speed regulation, any speed up to 1,650
:.
Paper read before the Chicago Electrical Association at
Chicago on November 7, 1902. Mr, Finch is assistant superintendent of the Emerson Electric Manufacturing Company of St.
Louis, Mo.
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being the two sides of the motor, with the connections on that side.
The current enters from the binding post through the brushes and brush-holder to the
commutator, from the commutator to one pair of
coils, and back through the pin shown in the view
of the binding-post end to the other binding post.
To start the motor the commutator is rotated by
moving its lever, the connections being fle.xible, as
shown, to allow this to be done, until the field poles
in advance of the armature poles are energized, when
the motor starts. As the armature rotates, the brush
moves over the commutator, energizing the field poles
just in advance of the armature poles, thus drawing
on the armature and repeating the cycle. The speed
was dependent upon the lead given to the field by the
position of the commutator.
This motor would develop from one-twentieth to
one-fifteenth actual horsepower, and had a wide speed
variation and good starting torque.
On account of
its speed variation, it
was practicable to use it
on circuits of almost any frequency, by transforming
Because of the fact
to the proper relative voltage.
that when in operation only two of the six field coils
were energized at any one instant, the heating effect
of the current was reduced to a minimum, and the

motor was a maximum.
As an evidence of the success of this type of motor, the fact may be stated that a large proportion of
those made from 1892 to 1897 are still in operation.
efficiency of the

But,

notwithstanding the

fact

of

higher

efficiency

and perfect speed regulation, with the perfection of
the induction motor and the general adoption of 60cycle current, this type was superseded, principally
on account of the inherent spark at the commutator
and the necessary occasional renewal.
While the first induction type of fan motors dated
back to about 1890. it was several years later before
they were sufficiently perfected to be classed as a
commercially successful article. At this time the
greater proportion of the alternating current avail-
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was still of 133 cycles, but current of 60 cycles
had come to be reco^ized superior for power service and fully as satisfactory for lighting service.
The induction fan motors were made with eight
poles for 133-cycle current and with four poles for
60 cycles, both having laminated field and squirrelcage ironclad armatures.
(Fig, 5. J
This gave a
nominal speed of 2,000 revolutions per minute for 133
cycles and of 1,800 revolutions per minute for 60
cycles when running up to synchronism.
The speed
under efficient load falls from five per cent, to 10
per cent, under this.
The field coils were connected in series and through
able

a switch directly to the binding post of the motor.
The armature contained no insulated wire or copper,
making it practically indestructible. For starting
torque, the split-pole phasing coils were utilized,
which made a leading or a lagging pole, depending
upon the character of coil used. While this starting
torque was weak,, still it was quite definite, especially
it efficiency were sacrified a little for it.
Fig. 5 shows a standard shape of field and armature
punchings for an eight-pole motor for high-frequency current of from 125 to 140 cycles. These
punchings are used in the motor for high frequency, which we have before us [indicating]. The
slot in the center of the field poles is for the starting
or phasing coils, which are wound around one-half
of the pole to give a movement to the magnetic pole
center, in order to make the motor self-starting.
The main coils are, of course, wound to give alternately north and south poles, and they are connected in series and to the line through a single-pole
switch. For speed regulation additional coils wound
outside or upon the main coils are sometimes used,
but usually a resistance or choking coil is put into
the motor base.
The armature is of the ironclad, squirrel-cage type,

the round bare copper conductors being headed, and
riveted and soldered to copper punchings, which are
used for the outside laminations on each side.
As the starting is one of the most important details of the induction fan motor, I will give a short
description of the various kinds of phasing coils.
Mone of them gives a full-load start, but for a fan
motor this is not necessary, as the load is gradually
applied automatically as the fan attains speed.
Perhaps the most common form is the solid ring
of copper, entirely uninsulated, which makes a shortcircuited secondary around one-half of each pole, that
modification of this
is in circuit continuously.
form is the use of a comparatively large size of insulated copper wire or strip, wound on one-half of
each pole in the same direction as the main coil of
that pole, connected all in series and short-circuited
through the motor switch in such a way as to allow
this circuit to be opened by movement of the switch
handle.
The efficiency of the motor is considerably
increased by the elimination of the losses in the starting coils after speed is attained, but this arrangement has the objection, that if the current is interrupted for a short time, the motor is not self-starting,
unless the switch is moved back to the starting point.
Another form is the use of fine-wire coils of the
same polarity as the main coils, wound around onehalf of the pole, all the coils being in series and
connected in multiple with the main coils across the
line voltage.
This form can also be connected
through the motor switch in such a way as to allow
of its being open-circuited after the motor has attained speed, thereby eliminating the incident losses.
AH of these forms of winding give a weak start to the
motor, but all give quite definite action with the use
of a small additional amount of current.
have still one other form of winding which
gives a strong and positive start, but by the use of
a comparatively large amount of current for a few
seconds. This form requires a fine-wire coil, but, instead of being wound around one-half of one pole,
it includes one-half of each of two poles, being wound
from the slot in one pole to the slot in the next. The
coils are alternately north and south, and because of
their including poles of opposite polarity, their selfinduction is zero, and they allow the passage of an
abnormal amount of current, which gives an auxiliary
field at go degrees from the regular working field,
and makes the start positive. These coils are all ct)nnected in series, and the series is in multiple with
the main coils across the line voltage, but connected
through an automatic cut-out, which opens the circuit through the fine-wire coils after a certain speed
This is necessary to prevent these coils
is attained.
being burned out by the excessive current which
they take. This form of winding is found in the
high-frequency motor we have here.
Nearly all of the alternating-current desk fan motors which we find on the market at the present time
are of the types and have the forms of windings just
The 6o-cycle or 7,200-alternation current
described.
is the standard at the present time, and for this
frequency the development has been carried a little
farther by the Emerson Electric Manufacturing Company of St. Louis, by the adoption of an ironclad
field-pole surface, completely surrounding the ironclad armature, thus giving the maximum area possible to the air gap.
Fig. 4 shows the form of the field and armature
punchings. The ironclad field-pole surface is obtained by making the field toothed. The disk is only
five inches in diameter, the small size being made
practicable by the increased polar surface. There are
24 teeth in this field punching, and, as the motor is
made four-pole, this gives six teeth to the pole.
The main coil for each pole is wound in three sec-

A

Fig.
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lions, the inner section including one tooth, the next
section three, and the outer section five,
this gives
a gradually shaded pole, with a iniiform length ot
air gap.
In the usual types the shaded effect is obtained by gradually increasing the length of the gap
from the center toward the edges of the pole.
i he starting torque is obtained by the use ol phasing coils, wound irom pole to pole, which give an
auxiliary field at 90 degrees from the working field,
giving a definite and strong start. Fig. 3 shows the
complete wound field and armature of this motor.
The outer coils are the main coils, wound in sections,
as you see.
The auxiliary coils are the starting coils.
The armature is of the standard ironclad, squirrelcage type, having round, bare copper conductors,
riveted and soldered to copper punchings, which
are used for the outside laminations on each side.
This motor is especially suited for use on circuits
of very low frequency, for the character of the field
punching allows of its being made into the very best
two-pole motor possible, by a simple change in the
field winding.
It is then suitable for use on current
of from 25 to 35 cycles, as a four-pole motor gives
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very simple and efficient automatic device is used.
It consists of a two-part stationary ring, mounted
on the back cover and connected in the starting-coil
circuit.
Two clips mounted on the armature, but
free to move a certain distance in a radial direction,
make contact with the stationary ring and close the
circuit.
As soon as the armature reaches a certain
speed, the centrifugal action breaks this contact and

opens the circuit.
On examination

will be noted that this is a particularly difficult and expensive motor to make, and
it is only by manufacturing in very large quantities

motors can be made, without the

satisfactory

that

it

Li

A
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Chicago Electrical Association.
The Chicago

Electrical Association held its regular meeting at its rooms on November 7th, with
President P. B. Woodworth in the chair. After
preliminary business the speaker of the evening, H.
I.
Finch of St. Louis, was introduced. Mr. Finch
read a very interesting paper on "The Development

of a Small

Alternating-current

Motor," and

illus-

trated his lecture with stereopticon views. Two recent types of fan motors were exhibited, both in
operation and dismantled, for the examination of
parts.
The paper, which is presented herewith, was
discussed by Messrs. Almert, Scheible, Woodworth
and others, the most of the discussion taking the
form of questions, which were answered by Mr.
Finch.
Among the points brought out were that the 60cycle fan exhibited took about 200 watts at the

too slow a speed with these frequencies to be satisfactory.

In addition to the character of the field iron and
winding, this motor has a number of other very
Both the field-pole
valuable and unique features.
surface and the armature surface are ground perfectly smooth and round, thereby making it possible
to work with the very smallest clearance, and at the
same time giving full, clean iron surfaces, which arc
of the greatest importance in alternating-current machinery.
Fig. 2 show's the details of the shaft, armature,
oiling device and fan hub.
The shaft (M) is a hollow steel tube of an exceptionally large diameter for this class of motor.
It is case-hardened and very accurately ground, having a taper of one-half of one-thousandth of an inch
The nominal diameter is oneto each inch of length.
half inch, or. to be exact, it is 0.485 inch at the front
end and 0.4S7 inch at the back end. This taper allows of very accurate fitting of the armature (P)
to the shaft, and gives greater smoothness of operation.
In contrast with the usual desk fan-motor
shafts of soft steel five-sixteenths inch or threeeighths inch in diameter, the superiority of this construction is marked. The shaft is stationary, being
driven rigidly into the hub of the back cover CB)
of the motor, the armature revolving upon the shaft
and being held in place by a retaining screw (I)
and washers (G and H) in the front end of the shaft,

D

FIG. 2.

SMALL ALTERNATING-CURRENT MOTOR.
OF SHAFT AND ARMATURE.

cost reaching such a figure as to

make

it

-

DETAILS

prohibitive.

On

account of the small size of these miniature
electric machines, the casual
observer would say
that they are very simple pieces of machinery, and
so they are; but their simplicity is the secret of their
success and is only the result of a very great amount
of thought and experiment.
If one stops to consider it, it is readily seen that
the service demanded of fan motors is 'the most severe.
Almost all of them are placed where they

receive almost no intelligent attention, being seldom
even oiled, and yet they are expected to be ready to
operate properly without delay. They are subjected
to all kinds of abuse in ignorant hands, and are connected to circuits from which they were never intended to operate, but in order to be a successful
commercial article they must
withstand almost anything.
It is also necessary to keep
the cost at a minimum figure,
in
order to produce a motor
which can be both made and sold
on a business basis, which means
a reasonable profit.
As the quality of the motor cannot be sac-

Taking

things into
readily seen
that, although the machines are
small, their design requires the
most careful consideration of the
multitude of conditions under
all

consideration,

Commutator End.
FIG.

i.

Binding-post End.

SMALL ALTERN.^TING-CURRENT MOTOR

COIL CONNECTIONS OF MESTON

MOTOR.

and working against a rawhide washer (E)

at the

back.

The bearings (F) are formed in the cast-iron
armature hub (O). Experience has shown this combination of cast iron and hardened steel for bearings
to be most satisfactory.
We have yet to learn of a
single case in which the bearings have "stuck," as
is called, while with the various combinations of
brass and bronze-bearing bushings, this trouble is
a very common one.
The oiling of small fan motors has always been
a difficult problem, owing to the tendency of the oil
to work out to the fan, and thus get distributed
over adjacent objects. This is practically an impossibility with this motor.
The armature hub is
recessed, as shown, and filled with a lubricating compound sufficient to last for one season. In addition,
an oil cup (A) is provided, leading to the center of
the hollow shaft. At each bearing small oil holes
it

Fi<.

4.

60-cycle Motor.

•

5-

133-cycle Eighlpole Motor.

Fig 6

these
it

is

which they will have to operate
proven durability is the best indication of
the success which has been attained.
In conclusion, we have two figures illustrative
Fig.
of the economy of material which is practiced.
7 shows the punchings obtained from a piece of sheet
The sheet passes through
iron 11% inches square.
II operations, and we have a field punching and an
armature punching for a low-frequency ceiling fan

and

their

Meston Motor.

Fif.

7-

Combined Punchings from

—

ii

Si-inch

Disk.

SMALL ALTERNATING-CURRENT
FIELD AND ARMATITRE.

FIG. 3.

rificed, it becomes necessary to
improve designs and methods of
manufacture to the utmost.

on a power factor of 20 per cent., and after
had reached full speed at the end of seven seconds
the consumption of current amounted to 55 watts
and the power factor was 60 per cent. The efficiency of the motor was between 25 and 30 per cent.,
while the earlier types of fan motors barely gave
an efficiency of one per cent. By means of a choke
start
it

provided in the base of the fan the speed can
be varied from 1,200 to 1,650 revolutions a minute.
The operating speed is about five to 10 per cent,
below synchronous speed.
About 60 members and visitors were in attendance
at the meeting.
The next meeting of the association
will be held on November 21st, and a paper on
"The Electrical Features of the Aurora, Elgin and
coil

Fig.

8.

Combined Punchings from

i^-incli

Disk.

SMALL ALTERNATING-CURRENT MOTOR. FIELD AND ARMATURE PUNCHINGS.
(L) are provided, through the shaft, leading to oil
motor, a field and an armature punching for a highChicago Railway" will be given by Howard Brooks,
grooves on the shaft, which thoroughly distribute the
frequency desk fan motor, and an armature punching
assistant electrical engineer of this railway.
the full length of the bearings. At the front end
of the shaft provision is made CN) for the oil to
lubricate the retaining washers, but the fan hub fj)
is screwed on the armature hub against a leather
oil

washer (K), making an
oil

at

all

oil-tight

joint,

so that no

can escape to the fan.

For opening the

circuit

through the starting

coils, a

for a low-frequency desk fan motor.
Fig. 8 shows the punchings from a sheet 14 inches
square.
The sheet passed through 12 operations, and
we have a field and armature punching for a highfrequency ceiling fan, a field and an armature punching for a one-half-horsepower motor, and a field and
armature punching for a low-frequency desk fan.

The Oak Park and Northern Railway Company of
Chicago ha« been incorporated with a capital of $50,000 to operate street railways in Lake and Cook
Counties in Illinois. The incorporators are D. L.
Morrill, J. S. Murray and R. W. Miller.
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Alternating-current

Potter

Railway

System.
The electric-railway inventions of William B.
Potter, one of the engineers of the General Electric
Company, are exciting much attention. Some of
recent work in alternating-current railway systems, as covered by patents Nos. 712,589, 712,961
and 713,016, is of especial interest. The first of
these patents relates to a means for controlling electric motors, which is of particular value in conhis

nection with the propulsion of trains. In accordance
with the invention, the motors employed are of the
type having two relatively rotatable members, one of

which is geared to the axle or wheels of the car
upon which it is mounted, the other being acted upon
by a friction brake or other retarding device which
If
restrains it from rotation to the extent desired.
current be admitted to such a motor and the friction
the last-mentioned member of the
revolve backward without doing any
work. If, however, the brake be applied, the motion
of this member is restrained until it is ultimately
brought to rest. The reaction between the two members of the motor is by this means transmitted to
the wheels of the vehicle, thereby setting the vehicle
in motion with an acceleration dependent upon the
foj'ce or abruptness with which the brake is ap-

brake

motor

be

off,

will

plied.

diagram of a two-car train, showing the electric circuits of the same suitable for use
in case multiphase induction or synchronous motors
Fig. 2 is a detail
arc employed for motive power.
view of one of the motors and its braking mechanFig.

I

is

a

ism.

One member of each motor is geared by a reducing gear to the- axle upon which it is mounted.
The other member of each of the motors differ;^

FIG.

in use for driving cars

being fixed it is capable of rotation.
In the case of the motor. Fig. 2, the shaft (9) is
connected to this rotating member of the motor and

in that instead of

is

outer end with a brake cylinthis brake cylinder bear the shoes
of a friction-brake mechanism ac-

provided upon

der

(10).

Upon

a suitable source of supply.
The car
wheels receive current from the rails, as indicated,
for example, at (60), while current from the two
remaining branches or mains of the three-phase circuit is collected by means of suitable contact shoes
example, at 61 and 62). These
(indicated,
for
contact shoes are connected to conductors which extend to reversing switches located at either end of
each car, the co-operating members of the reversing
switches being connected to two train conductors
(63) (64), which extend the whole length of the

manner from

train.

In normal operation one terminal of each motor
example, at
connected, as shown, for
(60),
through the framework and wheels of the truck to
The other two terminals of each
the rails (57).
motor are permanently connected to the two train
wires (63) (64), the connections being so made as to
cause all of the motors to act to propel the car in
the same direction when current is supplied to the
motors.
The direction in which current is supplied to the several windings of the motors is determined by the position of the reversing switches
connected betwen the contact shoes and the train
wires.
In order to insure that the direction of rotation of all the motors shall be the same, only
one reversing switch is under the control of the
motorman as, for example, the switch at the head
end of the train the other reversing switches being
placed in open-circuit position, as indicated, for example, at (65), (66) and (67). The reversing switch
(68) at the head end of the train serves to connect
the contact shoes (61 and 62) to the train conductors (63 and 64).
In starting the train this reversing switch is thrown in the direction corresponding
This causes the
to that which the train is to take.
motors on the train to start up and run, the pneuis

—

POTTER ALTKKNATING-CURRENT KAI LWAY SYSTEM.

I.

from the motors ordinarily

its

(11) and (12)
tuated pneumatically through the agency of brakeapplying levers.
The brake shoes (11) and (12) are preferably
pivotally mounted upon a brake yoke consisting of

— DIAGRAM OF TWO CAR TRAIN.

matic brakes at this time being in their off position.
To start the train, it is only necessary that the
pneumatic brakes should be applied, so as to restrain the rotation of the freely-revolving member
of each of the motors.
Different gradations of
speed may be obtained by suitably controlling the
engineer's valve, so as to obtain varying degrees of
pressure in the train pipe, thereby permitting various degrees of slip of the pneumatic brakes. Full
speed is obtained by applying maximum pressure,
so as to lock the otherwise freely revolving members
of the motors in fixed position.

adapted to be urged together, so as to bring the brake
shoes upon the braking cylinder (10), this result
being accomplished by means of a bell-crank lever
and other mechanism.
The motor is a three-phase alternating-current induction motor, the induced member of which is indicated at (22), this induced member being mounted
upon a shaft (23), having one of its bearings supported in a iournal (24), formed in a supporting
yoke, the other end of the shaft (23) having a
bearing formed, as shown at 25, within a revolving
portion of the inducing member (26) of the motor.
This inducing member has one of its bearings sleeved

nected

upon the shaft (23), as shown at (27), the other
bearing being carried i)y the frame (16), as shown
at (28).
Collector rings (29) serve to convey current to the inducing member (26) of the motor. The
inducing member is in this case shown as having
the projecting end (30) of its shaft carrying the
pinion (31), which gears with a cooperating gear
upon the car axle, these gears being contained within
the gear casing.
Each motor being provided with a friction brake,
some suitable means is required whereby all of the
brakes may be applied simultaneously or released
simultaneously.
This purpose is effected by the
use of a pneumatic braking system, which is or may
be similar to the pneumatic braking systems in
common use for braking trains.
The electric circuits for the motors on the train
are indicated in Fig. i, these circuits corresponding
to those required when three-phase motors are employed.
Current is transmitted through the rails
C57)
(59),

and the two insulated contact
this

current

being derived

in

(58) and
any ordinary

rails

To

obtain the beneficial effect of

all of the col(69) (70), etc., the conductwhich these contact shoes are conbe electrically joined together, if desired.

lecting shoes (61)
ors of the cars to

may

15,
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Fig. 3 is a diagrammatic illustration of certain feaof the invention.
In the particular system
illustrated three mains (L) (M) and (N) are shown,

tures

which are supplied with current from any suitable
source of three-phase alternating current.
In order to avoid .the fixed losses in the iron cores
of the primary (P) of one of the arrangements shown
in the patents, the method illustrated in Fig. 3 has
been devised. In this case a small transformer has
its primary (p) permanently connected to the mains
and its secondary (s) permanently connected to the
working conductors. A large transformer has its
primary (P) normally disconnected from the mains
and its secondary (S) normally electrically independent of the working conductors. Each transformer supplies current to the working conductors

—

(14), pivoted upon a pin,
strongly fastened to a supporting yoke, by which the
motor is carried on the axle of the car. The two
members (13) and (14) of the brake yoke are

two members (13) and

November

(62)

FIG.

POTTER ALTERNATING CURRENT RAILWAY' SYSTEM.
SURFACE-CONTACT ARRANGEMENT.

3.

—

same high potential, and when the working
conductors are engaged by the collectors on the car
at

the

the electromagnetic switch

(W)

connects the trans-

former (PS) with the mains and working conductors, so that the two transformers supply current to
the working conductors in parallel. This arrangement has, however, the objection that current of
high potential is always supplied to the working
conductors, and to obtain the advantages of both
the arrangements another one has been devised. In
this case the small transformer normally supplies
current at lower potential to the working conductors
than does the large transformer, and when the working conductors are engaged by the collectors carried
by a car the high-potential transformer, which is normally disconnected from the mains and working conductors, is operatively connected therewith and the
secondary (s) of the low-potential transformer is
cut out.

Pupin's

Asymmetrical-current Device
Telegraph Circuits.

for

An

apparatus that

especially applicable

for use
telegraphy and has also
other practical applications has been invented by
Dr. Michael I. Pupin of Yonkers, N. Y. The device
is designed to produce asymmetrical currents from
symmetrical alternating electromotive forces, and is
covered by two patents, Nos. 713,044 and 713,045,
dated November 4th. Dr. Pupin describes an asymmetrical current as a periodic current in which the
total number of coulombs flowing in one direction
is greater than the total number flowing in the opposite direction.
Such a current will deflect a permanent magnet and be deflected by it and will produce
electrolysis.
It is equivalent to periodic unidirectional impulses equal to the difference between the
number of coulombs transmitted in opposite direc-

with

is

alternating-current

tions.

The

inventor's improved

method

asymmetrical current in a circuit

FIG.

2.

POTTER ALTERNATING-CURRENT RAILWAY SYSTEM.
DETAIL OF MOTOR.

—

by the connectors extending between the cars and
dicated in Fig. I by the dotted lines (71).

for
is

producing an
to impress an

alternating electromotive force upon the circuit and
oppose thereto an electromotive reaction which is
greater in one direction than in the other. He thus
constructs a circuit which will offer an asymmetrical

in-

impedance to a simple harmonic electromotive force.
This electromotive reaction can be produced by plac-

Mr. Potter's other two patents relate to methods
of current supply for electric railways in general,
and with special reference to surface-contact systems, in which it is not desirable to maintain current
of high potential permanently upon the working
conductors, which are engaged by the collectors carried by the car.

ing in the circuit, as shown in the diagram, a directcurrent generator (K) and a reversible, preferably
non-cumulative, electrolytic polarization cell (T),

The object of the invention is to provide a sectional-conductor alternating-current railway system
in which the surface-conductor sections are normally
maintained at a potential not inimical to animal life
and in which the potential of these sections can be
automatically increased to the desired degree for
operating the car motors by the passage of the car
which carries the motors. This object is obtained,
in conjunction with the advantageous feature of reducing the fixed losses of transformer cores, in the
manner described in the patent to Ferranti, No.
409,77s,

August

27,

1889.

the capacity reactance of which for the frequency
of the electromotive force to be employed is as large
as, or preferably greater than, the other reactances
of the circuit. To get rectification of high efficiency,
the capacity reactance should be about 100 times
as large as any other reactance of the circuit.
Upon
this circuit is superimposed an alternating electromotive force. The direct-current generator say a
voltaic cell
and a polarization cell, which he calls
a simple "electrolytic" cell
say, two platinum electrodes in dilute sulphuric acid taken together constitute an asymmetrical electrolytic element which
possesses an alternating electromotive reaction that
is greater in one direction than in the other.
Such
an element is the equivalent of a cell which has the
property of developing a higher counter-electromotive

—

—

—

—
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when traversed by a current in one direction
than when the current is reversed.
This invention is of considerable A-alue in its application to telegraphy by alternating currents, and
more particularly to multiplex telegraphy by resonance-receiving circuits. The chief difficulty in using
force

alternating currents for telegraphy is that the magnetizing force of the current transmitted must, generally speaking, be relied on to produce the entire
magnetic effect in the receiving instruments, and
this ma.snetizing force, being proportional to the
square of the magnetizing current, falls off rapidly

when

the current

is

diminished, as

it

always

is

in

transmission over long lines. With direct currents,
however, the currents transmitted can be acted upon
at the receiver by strong magnetic fields produced

pupin's

asymmetrical-current device.

independently of these currents, as by powerful permanent magnets or electromagnets. Hence, by the
aid of this invention much stronger effects can be
produced in the receiving apparatus with a given
impressed alternating electromotive force than is
possible without the aid of the invention.
The application of the invention to telegraphy without employing resonance effects is illustrated in the

diagram. In this figure the armature (P), which
placed between the poles of a powerful permanent
magnet, operates a circuit-closer (0), which closes
is
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The advantages of such generation and
will be manifest to those

now

who

distribution
are familiar with the

does away with disturbing effects of translating devices, such as motors
and open-circuit transformers, which are very
troublesome in ordinary systems.
"The princinle upon which our improvement deart

as

practiced,

since

it

pends

is that of the inductive action of one alternating current upon another, the two being related as

primary and secondary
be properly disposed

—

if

that if the two circuits
the secondary current lags

viz.,

it will react upon the primary circuit increasing the primary current to the extent necessary
to maintain the magnetic flux, and if the secondary
has a negative lag then it will react upon the
primary circuit, reducing the primary current to the
amount necessary to maintain the flux.
"In carrying out our invention the lagginn- or leading currents are the armature currents, which are
made to act upon field-energizing circuits carrying
alternating currents. The resistance of the field energizing coils is made verv low, so that the electromotive forces applied to the terminals of the energizing coils and the counter electromotive forces set
up therein will alwavs be substantially equal and
the variation of current in the energizing circuits will
be controlled practically only by the reaction of the

positively

armature currents.
"Fig.

2

I

is

ferring to the drawings,

(A)

is

a generator having

in which is a battery (M) and a
(N).
Dr. Pupin has practiced the invention successfully
in rectifying Hertzian oscillation, as well as oscillations of the frequencies produced in ordinary com-

a

local

circuit

sounder

A

Stanley

alternating-current generation and
is said to be of peculiar value in
connection with systems of high-tension long-distance transmission, in which the power factor varies
greatly with the load, has been invented by William
Stanley of Great Harrington and John F. Kelly of
The invention has for its object
Pittsfield, Mass.

the load

load will also be increased. In open magnetic-cirtransformers or other similar phase-displacing
devices, however, there is always a large magnetizing current which laes behind its electromotive force,

disturbing the ordinary generator and reducing its
output by demagnetizing its field magnet. These
transformers, therefore, although they may be made
to withstand the potential of the mains, are not
to the ordinary alternating-current generator and cannot be satisfactorily used in the system at nresent in use.
"The purpose of our invention is to generate and
distribute alternating currents so that when the currents supplied lag or lead because of the nature of
the load such lagging or leading currents instead
of disturbing the generator shall automatically act

adapted

to

maintain constant

the

potential

on

the

mains.

is

of the field windings by reacting upon them as a
primary, and consequently increases the inductance
of the exciter circuit and reduces the exciter currents
correspondingly, thus again maintaining the field constant and preventing a change in the electromotive
force at the main-generator terminals.
"In the system shown in Fig. 2, (A) is the generator, having the constant-potential multiphase exciter (D) and the circuits (M) (M') leading therefrom, with various translating devices in multiple
arc to wit, an open-circuit transformer (F), with
lamps in parallel on its secondary; a closed magnetic circuit transformer (G), with lamps in parallel
on its secondary; a transformer (H), with lamps in
series on its secondary, and an alternating-current
induction motor (I), which devices it has never before been possible to use on the same generator without expensive and unsatisfactory local devices for
preventing the evil effects due to lagging currents,
which are produced because of the phase-displacing
properties of open magnetic transformers and similar
apparatus and the circuit of which they form a part.
"With our improvement, however, lagging or leading currents do not produce such evil effects, and
therefore no adaptation such as has heretofore been
necessary need exist but the devices can be used
indiscriminately so long as they are made to be
used with the voltage and frequency employed. The
low frequency of the exciter permits the use of a
small exciter, and thus makes a practicable system.

—

the production and distribution of alternating currents in such a manner that the pressure is automatically regulated without regard to the nature of

cuit

circuit is so related to the field
acted upon as a secondary by the
alternating currents in the field, and when the current in the mains lags reduces the inductance of the
field circuits, thereby permitting
more energizing
current to flow and maintaining the field magnetism.
This is in marked contrast with the ordinary system, in which the lagging current simply demagnetizes the field of the generator, the energizing current not being affected by any reduction of inductit

—

system of

section of the wire is increased the capacity will be
increased and the approximation to constancy of
potential at the secondary terminals for any given

"The armature

and therefore not increasing so as to counterthe demagnetizing effect. In our improvement
if the current leads— i. e., lags negatively instead of
positively
such lead places the armature coil in a
position to assist or increase the magnetizing effect

distribution that

mingled so that the turns are all in the same homogeneous magnetic atmosphere approximate constancy of potential at the secondary terminals within
limits is inherent and that the limit at which the
drop in secondary potential exceeds any given
amount, or, in other words, the capacity of the
transformer depends only upon the resistances of
the primary and secondary coils, so that if the cross-

supplies.

it

ance,

- Kelly
Alternating -current System.

upon the mains. This is considered a great
advance, since in the present transformer system in
which a constant-potential generator is used for supplying transformers in multiple arc with lamps in
multiple on their secondaries it is necessary that the
transformers should not only be made to be used
with the potential upon the mains, but they must
be adapted to the generator so as to have an insignificant leakage or magnetizing current at no load.
"It is well known," say the inventors in their
patent specifications, "that any closed magnetic-circuit transformer which will not burn up on account
of core loss when connected to constant-potential
mains will be adapted to the generator so as to have
such insignificant leakage current and that if the
primarj' and secondary coils are sandwiched or inter-

,

act

mercial practice. When a circuit is properly adjusted
for a given frequency, it will effect even better rectification with all lower frequencies.

New

inductances of the field circuits properly, which we
accomplish by placing the armature coils as close to
the field coils as possible, constructing the field and
armature, as shown, with their windings distributed
upon the surface of their peripheries and making the
magnetic circuit of very low reluctance.
"Now, with such an arrangement, if the potential
delivered by the exciter (D) is constant, the potential delivered by the generator is constant so long
as the applied and counter electromotive forces of
the energizing circuits are substantially equal, independently of any lagging or leading of the current in the armature coils, being determined solely
by the electromotive force of the multiphase exciter.
Within the limits of operation no manipulation or
variation of the electromotive force of the exciter is
necessary, as the exciter and generator reacted upon
by the currents in the mains will automatically adjust the value of the exciting currents to produce a
constant electromotive force at the main-generator
terminals. The changes in the exciting currents are
instantaneous, and consequently the electromotive
force of the main generator never varies because of
changes in the power factor of the circuits which

circuits that

is
a side elevation of the generator.
a diagrammatic view of the system employin.g the generator and various translating devices
supplied thereby.
Fig. 3 is also diagrammatic.
Re-

Fig.

high, so that the armature currents shall modify the

Fig.

I.

Side Elevation of Generator.

2. Diagrammatic
View of System.
system.

Fig.

new st.anley-kelly alternating current

an armature (B), with its induced windings (b) of
such low resistance as to make the full-load resistance drop always practically negligible under
normal working conditions.
"(C) is a field structure having windings (c) (c')
supplied with the multiphase alternating currents
from the small multiphase exciter (D), the wind-

;

(c') being so disposed that the multiphaseexciter currents produce in the field (C) revolving

ings (c)

magnetic poles or fields of force cutting the armature conductors (b).
These windings (c) (c') are
of such low resistance that in normal operation their
applied and counter electromotive forces are always
practically equal.
If the desired frequency of the
generator is, say, 60 alternations per second, the frequency of the exciter (D) is made much less say
about four alternations per second producing mag-

—

—

netic fields revolving four times per second.

Power

then applied to the generator shaft (E), so as to
revolve the field structure (C) at a constant speed
of 60 minus four or 56 times a second, thus producing a rotating field revolving 60 times a second, due
partly to the mechanical rotation of the field strucis

FIG.

3.

NEW STANLEY-KELLY ALTERNATING-CURRENT

SYSTEM.

— DIAGRAMMATIC VIEW OF GENERATOR.

The frequency should

be

as

low as

The

is

compatible

armature and partly to
the rotation of the magnetic poles or fields relative

the

to

the field structure.
"The resistance of the field and the exciter circuits being made low, as above described, does not
interfere materially with the flow of the alternating

an
absolute sense, so that as in an ordinary transformer
the flow of current will be made to vary inversely
with the inductance and be substantially independent

currents therein, but leaves them to be controlled
by the inductance of the field as modified by the reaction of the armature currents. The inductances of
the field circuits must at all times be so hieh relatively to the resistances that they may determine
The mutual induction between
the exciter currents.
the armature coils and the field, coils should also be

of the resistance.

ture

(C)

relatively to the

with the desired regulation.
their

field-exciting
resistance,

"The desired

coils

self-induction

must be high

relatively

though not necessarily high

of
to

in

results are attained by energizing the
impressing alternating electromotive
forces of low frequency on the field-coil terminals
and maintaining at these terminals counter electromotive forces always substantially equal to the impressed, and from the currents thus produced and by

generator

by
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motion due to external mechanical power inducing
currents of normal frequency in the armature, which
if they lag or lead react so as to control the flow of
the low-frequency energizing currents, so as to main-

and consequent constant potential at the generator terminals."
The invention of Messrs. Stanley and Kelly is
embraced in two patents (Nos. 712,613 and 712,614)
granted on November 4th, the dates of application
being respectively April 5 and June 25, 1902.
tain a substantially constant inducing field

Cascades

Bids for the interior furnishings, the electrical
switchboards, conduit and wiring, and the heating
system of the Chicago government building were

opened in Washington, D. C, on November 8th.
There were six bids submitted for the electrical
switchboards, conduit and wiring (see Western Electrician of October 18, 1902, page 275) as follows
Chicago Edison Company, Cliicago, .$89,516
time re;

180 days.
Cuthbert & Black, Chicago. .$87,476 time. ?,Z~j days.
Arthur Frautzen Company. Chicago, .$69,838
itime,
270 days.

qiiirecl,

:

:

F. E. Newberry
J. F. Buchanan
200 days.

McKay

& Co., St. Louis, $77,434.
& Co., Philadelphia, $104,000

Engineering

Company,

Baltimore,

;

time,

$78,434

time, ISO day^.

Proposals offered for the heating system were
S. Faith & Co., Philadelphia, $99,700
time required,
410 days.
Robert Gordon, Chicago, $129,779 time, 338 days.
Edward Joy, Syracuse, $112,798 time, 3S0 days.
C. B. Kriise Heating Company, Mllwaulice, $101,590
time, 410 days.
;

;

;

Fig.

that will

of the

dwarf any

waterfall ever designed by man, making the cascade
of the Trocadero at the Paris Exposition, the cascade
at St. Cloud and the Chateau d'Eau of Marseilles
look small in comparison.
2. The main cascade basin, semi-circular in shape,
600 feet in diameter, one of the most imposing artificial basins on earth.
3. Four magnificent jets of water or fountains rising with a diameter of three inches in the main basin
on each side of the smaller cascades, and on a quiet
day attaining a height of 75 feet.
The three cascades will issue from appropriate
sculptures at the top of the hill, and by a series of
descents plunge into a basin of titanic proportions.
As all the buildings and avenues of the exposition
will radiate from this feature, the glint and sparkle
of the downpouring waters will be visible, and their
rush and splash will be audible from all the raidating
avenues of the main picture.
The main cascade issues from a pipe 30 inches in
diameter at the rate of 45,000 gallons a minute. It
has 14 falls the first one of 25 feet, the second of
four feet, the third of 20 feet, the fourth of eight
feet, and the rest of four feet each, coupled in groups
of two, and ending in the grand basin.
At the first
:

Fig.

I.

1902

A modern electric railway with up-to-date equipment, steep grades and picturesque scenery is that
Camps Bay, Cape Town and Sea Point Tramways, recently constructed at Cape Town, South
Africa. It is one of the most important railway
systems now operating in the English colonies and
possesses
several
interesting
characteristics.
The
system as it exists to-day is a natural extension of
the previously existing Cape Town line, although
the Camps Bay section is owned by a separate financial organization.
The construction of this railway
would have presented numerous difficulties under
ordinary circumstances, but these were considerably
enhanced, a.s the whdle of the work was carried out
during the progress of the Boer war. Not only
did the course of the war prevent easy shipping
facilities, but serious trouble arose from the difficulty
of obtaining adequate labor.
Yet, in spite of these
drawbacks, the railway system, comprising nine miles
of difficult track work, has been completed without
any serious delay. The whole of the materials for
the system, and a good deal of the supervision necessary in erection, were supplied and carried out
by Dick, Kerr & Co. of London, England, whose
experience in the construction of foreign railways
has been unique as far as an English company is
concerned.
A clear idea of the ramifications of the system
will be obtained from the map shown in Fig. i.
Beginning at the Round Church, Sea Point, on the
southwest of Cape Town, where connection is made
with Cape railway, the line commences on an easy ascent, but though gradual, it has reached at the end
of the first mile an altitude of nearly 300 feet, and
grades of one in 12. or 8.33 per cent., have been
encountered. Continuing southward. Upper Clifton is
reached, and at this point a magnificent view is obtained of Camos Bay and the range of mountains, to
wit. the Twelve Anostles. stand out clear and distinct.
Continuine" in a scarcelv perceptible descent,
the line passes the Old Toll House, and at Camns
Bay the track leaves the roadwav and continues its
course over land purchased by the company. Some

"picture" of the Louisiana
Purchase Exposition at St. Louis the most interesting
development of the work is in the cascades and the
cascade gardens. This composition, which is calculated to be the culmination of the decorative climax of the exposition, will be a concave hillside
1,600 feet across, covered with cascades, winding
walks, gardens and scuplture. It will be situated at
the junction of the avenues that radiate like the
ribs of a fan.
The components of this feature will be

Three magnificent cascades

15.

Mountain Electric Railway at the Cape.

at St. Louis Fair.

In plaiming the main

1.

Bids for Chicago Government Building
Contracts.

NovL'iiilifi"

2.

Generating Station and Car Shed.

MOUNTAIN ELECTRIC RAILWAY AT THE CAPE.
William A. Pope. Chicago. $118,811 time, 331 days.
time,
L. H. Prentice Company, Chicago, $130,100
280 days.
Thomas & Smith, Chicago, $99,346 time, 252 days.
;

;

;

the government officials can assure
themselves of the reliability of the bidders and decide the question arising from the length of time

As soon

as

stated in the bids, the contracts will be awarded.

Use

of 133-cycle Single-phase

Motors

on 60 Cycles.
At the time the Memphis
Company changed over its

Electric Light

and Power

alternating circuits from

60 cycles, a few months ago, H. G. Prout,
electrical engineer of the company, very ingeniously adapted all of the Wagner single-phase 133cycle motors on the system to the new frequency
of 60 cycles in the following manner
The transformer connections were so modified as
lo feed 208-volt motors on 104 volts, and 104-volt
This kept the magnetic inducmrjtors on 50 volts.
133
Ihe

lo

lion at practically the

same

figure

on the new

fre-

quency as on the old. Slight mechanical modificalions were made in. the motors, and
the pulleys
changed to take care of the speed reduction from
In every instance the
1.950 to 850 revolutions.
changes were so completely successful that the new
service has given entire satisfaction.
The change of frequency was made all over the
city of Memphis one morning, without providing
single-phase motor cu<;tomers with relay- motor se rvice.
Before evening all the single-phase motors were
operating successfully on Co-cycle distribution.

11 inches deep over a 40-foot ledge.
the water is three inches deep over
The divergence of the line of sight
a i40-f6ot ledge.
thus obtained will exaggerate the perspective and
even larger than it is in fact.
seem
make the cascade
Behind the second fall, through the veil of water,
will be seen sculptured groups of nymphs and naiads
The visitors
in a grotto lined with quartz crystals.
will be allowed to enter this grotto and to refresh
air.
spray-laden
of
the
themselves with the coolness
This grotto will be electrically illuminated at night
by means of special contrivances, and the eifect of the
lights through the water reflected from the multitudinous facets of the quartz crystals will make a
spectacle of great brilliance.
The two side cascades are symmetrical and somewhat smaller than the center cascade. They issue
from 12-inch pipes under a pressure of 90 pounds
to the square inch. Each has 12 separate falls, coupled
in twos.
The first is 22 feet high, the second 12 feet,
the rest, except the last, three feet, and the last 15
feet.
Each of these cascades will discharge 18,000
gallons of water a minute.
All along the edges of these cascades will be
powerful vertical and horizontal jets of water issuing
from appropriate sculptures, and falling into the cascade basins. These jets will serve the double purpose of agitating the water, and thus adding to its
picturesqueness and of reinforcing the supply of water
as it spreads over the widening ledges.
fall

the water

At the

last

is

fall

King Edward is said to have submitted to 16
treatments with X-rays for a rodent cancer at the
root of the nose.
The treatments look place in the
early part of last September and were entirely successful.
Dr. Arthur B. Blacker, who conducted the
treatments, afterward fell victim to a more aggravated form of the disease, and recently died of it.

three-quarters of a mile distant stands the power
house, shown in Fig. 2.
After passing the power house the railway leaves
the existing roadway, and is laid over the private
estate of a local land company.
Following a new
roadway which has recently been made for the purpose, the most southerly point of the railway is
reached at Oudekraal. Here the line diverges in
a
northeasterly direction, and after encountering
the heaviest grades (one in nine) of the system, the
highest altitude is reached at Kloof Nek. At this
point, some 800 feet above sea level, there is obtained
one of the finest views in the colony. The terminus
of the road is at Burnside Road, 1% miles farther
on and seven miles from Round Church.
generul
view of the road is shown in Fig, 3
The building of the road involved unusual difficulties, a large amount of blasting, culverts and retaining walls being necessary. The excavated rock, however, was suitable for concrete and also for ballasting.
The track is laid with 90-pound girder rails
with four-foot, 8%-inch gauge, on concrete foundation.
Karri wood paving extends to a width of on-:
foot 10 inches on each side of the track.
The side-wire system was adoDted for the overhead
construction, the trolley wire (No. o B. W. G.) being
carried at the height of 18 feet six inches above the
rail level.
The poles are of mild steel with ornamental base castin.gs and brackets. The arms vary
in length from six feet six inches to 15 feet, according to the width of the road. Owing to the tortuous
character of the route, it was necessary to run the
trolley wire partly on one side and nartly on the
other lo allow of the poles being fixed in the most
suil.Thlc positions.
The road as a whole is believed
lo be one of the most tortuous and heavily graded
railways equipped on the overhead system.
The geueratinp,- station and car shed is situated
at Camps Bay, from w'lich V'ater is drawn for coiv

A

November
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so popular has Camps Bay already become tliat
the company anticipates that the present equipment
of cars will shortly be found too few to cope with
the traffic. The car bodies are mounted on double
trucks, eacli truck carrying two motors, one on each
tliat,

side.

Departing somewhat from the usual English practhe equipment of the cars comprises four moeach of 25 Iiorsepower, so that each car is
capable of developing 100 horsepower. Four-motor
equipments with long cars are considered imperative
where grades are heavy, and in the case of Camps
tice,

tors,

Bay the gradients are unusually

severe.

Not

only,

however,

is a proper distribution of power necessary,
the question of braking and retardation is of
prime importance. The brakes, therefore, on these
cars have received very careful consideration, three
brakes having been fitted, viz., a hand brake, with
a brake block on each of the eight wheels, an air
brake, acting in conjunction with the hand brake, and
an auxiliary slipper brake. In addition to these, it
is
also possible, by throwing over the reversing
switch, to convert the motors into generators, thus
enabling them to act as a powerful emergency brake.
The cars are operated from either end, by means of
special controllers, designed for four-motor equipments.

but

Space Telegraphy on the Atlantic and
the Pacific.
again announced that space-telegraph messages have been transmitted across the Atlantic Ocean
with the Marconi apparatus. This time the news
comes- from Commander Martin of the Italian warship Carlo Alberto, which is now lying in Svdney
Harbor, Nova Scotia. The information given out
by Commander Martin was neither affirmed nor deIt

is

by Mr. Marconi in a recent interview. The
inventor did say, however, that an official statement
would be made in a few days.
The report credited to the commander of the Carlo
Alberto is to the effect that, on Saturday, November
ist, while the ship was cruising off Sunny Harbor,
a message was received on board, through the ship's
apparatus, which came from Poldhu, England. This
message is by far the longest yet transmitted by
space telegraphy. The distance from the harbor to
Poldhu is greater than that from Tablehead, where
the new station is being built. The Carlo Alberto
can send messages only 150 miles, but receives at
any distance. The message was received in the
Morse code.
Additional information of interest, concerning Marconi and his work, is that the Marconi Wireless
nied

FIG.

3.

MOUNT.'VIN ELECTRIC

R.\IL\\A\'

AT THK CAPE.

donsing purposes. A continuous supply of fresh
water for boiler-feed purposes is obtainable from a
small stream flowing down Table Mountain.
The
engine room is 94 feet by 42 feet, and consists of
two floors and a condenser pit. An overhead traveling crane, arranged for hand power and capable of
lifting 10 tons, runs the whole length of the engine
room, and has a lift of 16 feet. The boiler house
is 94 feet long by 43 feet five inches wide.
The car
shed, which is also part of the same buildings, is
136 feet long by 94 feet wide, with eight lines of
track, four of which have pits running theie entire
length.
At the entrance to the car shed are offices,
messroom and stores.
plan of the building is

— CAR

ASCENDING FROM CAMPS BAY.

for using sea water.
In the boiler house are two
water-tube boilers, each with a heating surface of
3,654 square feet and capable of evaporating 12,000
pounds of water per hour under normal conditions.
Each boiler is fitted with a dead-weight safety valve
and a spring valve set to blow off at 160 pounds
pressure.
Before being pumped into the boilers the
feed water is passed through a fuel economizer containing 288 pipes fixed in the main fine. The chimney
stack is 125 feet in height and five feet inside diameter at the top.
The works are equipped with the necessary ma-

A

shown in Fig. 4.
The generating plant
joo-kilowatt sets. The

.<f;i^44?t>^_,^<Kiu^/

consists of two direct-coupled
engines, constructed by Yates
& Thorn, are of the cross-compound type, developing
720 brake horsepower, w^ith a steam pressure of 150
pounds at the cylinders when running at 90 revolutions per minute.
The generators were built at the
works of the Ensflish Electric Manufacturing Com-

pany, Preston. England, and have an output of 400
kilowatts at 550 volts. They are compound-wound
and have high-permeability, cast-iron magnet frames
with laminated-steel pole pieces and laminated armatures.

The switchboard consists of nine panels, of which
three are generator oanels. three feeder panels, one
station panel, one lighting panel and one leakage
panel.
Two of the generator panels only are in
use. the other being a spare panel.
Each is fitted
with a positive and negative quick-breaking switch
capable of carrj-ing i.ooo amperes, a magnetic circuitbreaker, and an ammeter reading from zero to 1,200
amperes. Two of the feeder panels are in use. the
other being a spare one. Each is fitted with an
automatic circuit-breaker of the same type as those
used on the generator panels, an ammeter reading
up to 300 amperes, and a quick-break switch for connecting feeder to bu.s-bar. The m^in station panel
is fitted with a main ammeter reading up to 3.000

MOUNTAIN ELECTRIC RAILWAY
COMBINATION CAR.

.VI-

THE CAPE.

amperes, on which the total output of the station
is constantly shown, and a recording wattmeter.
It
is also fitted with a recording voltmeter with a working pressure of 550 volts. The leakage panel contains all the instruments necessary for testing for
leakage, etc. The lighting panel is arranged for six
50-ampere, double-pole circuit switches with fuses
and throw-over switches.
In the condenser pit are two surface condensers
with combined air and circulating pumps. These
are of the Admiralty type, and arc specially devised

FIG. 4.

MOUNTAIN ELECTRIC RAILWAY AT THE CAPE.

chine tools for the purpose of carrying out the repairs, and comprise a large screw-cutting gap lathe,
wheel lathe, wheel press, drilling machines, grindstone, smiths' hearth and fan, the whole being driven
by an electric motor.
The feed cables are lead-covered and insulated
with paper and vulcanized rubber. They are laid
in cast-iron troughs, 18 inches below the surface and
surrounded with bitumen. The main cables are laid
in half-mile sections, and at the junction of each section a feeder pillar is placed in which the cables are
connected to a bus-bar, and from thence to the trolley
wires in the usual manner.
It is natural that climatic conditions should, to
a great extent, determine the type of cars, and a
variety has been necessary in the case of Cape Town.
The cars are of the single-deck, double-truck type
part are what are known as gridiron open cars and
part are of the combined type.
The former have a
seating capacity of 65 passengers, and the latter (Fig.
The length of the car is 40 feet, width
5) of .S4.
seven feet six inches, and height inside eight feet.
They were built for Dick, Kerr & Co. by the Electric
Tramway Carriage Works of Preston, and shipped
to Cape Town completely finished, the only work to
be done before they could commence to run being
to mount them on the trucks, connect the wiring and
fix the trolley poles.
In passing, it may be observed

— POWER

HOUSE AND CAR SHED.

Telegraph Company of America

is

now

enabled to

and Alaska spacetelegraph service. All the important points on the
Pacific Coast will be connected, with San Francisco,
For this purpose San
Cal., as a base of operations.
Francisco will have a very complete installation, and
a station like the one at Glace Bay, on the Atlantic
will be erected.
Land sites have already been secured for the stations, it is said, and some negotiations with the government are now pending.
The
Hawaiian Islands may also be brought into communication with San Francisco. The islands now
have stations in operation which are owned by the
Marconi company. It is also considered possible
to take in Guam and other points necessary to reaching the Philippines. A projected line from western
Alaska will connect the Yukon River country with
outline

its

Seattle,

plan

Wash.

for

The

a

Pacific

rates in

all

cases,

it is

said, will

be cheaper than those of the telegraph and cable companies, owing to the cheapness of construction and
maintenance in a space-telegraph .system.

Electric Light Company of Lincoln,
constructing an electric-light plant in Lincoln,

The Modern
III.,

is
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Syracuse,

must be traveled by boat, steam train
some conveyance other than electric railway.
However, the gaps in Michigan and Ohio, and some

Independent subscribers actually exceeds the number
of Bell subscribers. These states are Indiana and
Ohio, for which an Independent authority gives these

of those in the East, are being rapidly filled in by

figures

York, Bridgeport,
Springfield and Worcester.

Hartford,

route, there are

New
In-

eight, Avhich

or

ADVEBTISINQ-.— The Western

Electrician— the only
general electrical paper published in the West— thoroughly
covers a territory exclusively its own. This is a claim which
CAN BE made by NO OTHER ELECTRICAL JOURNAL IN THE
Electrical merchants and manufacturers
United States.
desiring ivestern trade will appreciate the unequaled value
of this journal as an advertising medium in its special field.
Advertising rates are moderate, and will be furnished on
^
application. T

now under

lines

not be long before

construction,

be true that a

will

it

from Chicago or even

travel

and

it

man may

more western

a

will

city

by trolley the entire distance to Boston.

Now it is New Orleans that is experiencing inconvenience by the restrictions of a "Jim Crow" law
in street-railway service.
As in the case of Richmond, the segregation of the races appears to bear
more heavily on the whites than on the negroes. A
number

New

from

dispatch

recent
large

Orleans

of affidavits have been

that

states

sworn

a

to against

President Pearson and the other officials of the New
Orleans Railways Company, resulting from their

'

failure
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to have arisen in England for
the promulgation by the Institution of Electrical Engineers of a "standard of professional etiquette for

consulting electrical engineers."

lows

Alaska and the Philip-

—

United States Army gives a vivid idea of the exertions and sacrifices of these men in extending
those
indispensable adjuncts of civilization, the telephone
in the countries named.
It is
all in the line of duty, of course,
but no one who

and the telegraph,

reads the account of the hardships and perils undergone by the brave men who are stretching the lines
of electrical communication in these remote regions
can fail to share the commander's enthusiasm for
the work of his subordinates.
Like the pathfinders
of another era, the American soldiers engaged in
this task are the precursors of the smiling
arts of
peace that will surely follow their work, being, in-

made

deed,

Greely's

possible by

report

of

it.

An

abstract of General

considerable

Western

length

Electrician,

begun

is

and

all

who

This code

is

as fol-

No

consulting engineer should solicit employconsulting engineer verbally, by letter, by
agent paid by commission or otherwise, or by any
other means.
2. No consulting engineer should answer
advertisements for consulting engineers.
consulting engineer should advertise for
3. No
I.

ment

as

^

employment.
_

What is the average life of wires used as line
conductors in railway signaling? This was one of
the interesting questions discussed in a report presented to the recent convention of the Railway Signaling Club in Pittsburg. As the answers should

have a large application, they
the general

No

consulting engineer should pay by commission or otherwise anyone who introduces clients.
5. No^ consulting engineer should receive trade or
other discount, or surreptitious commissions or allowances in connection with any works which he
superintends.
6.
consulting engineer who is also directly or
indirectly interested in any contracting or manufacturing business should inform his client in writing
what his connection is with such contractor.
4.

with the successful efforts of soldierpioneers in extending through arctic and tropical
wildernesses the tingling nerves of twentieth-century
life should read it and rejoice.

:

A

The reformation
is

indicated by the formal adoption

directed against

become a serious abuse

what

is

said to have

in the electrical

engineering
profession in England, by which the business methods of manufacturers and the professional work of
is

fessional

engineers have become sadly confused.
no question that a man who essays prowork should be not only willing but eager

abide by professional standards. Usually these
standards are "unwritten law," but in the case of
the electrical industry in England the precisely

to

printed rules are

seem somewhat

no doubt

startling at

desirable, although they
first.

from

electrical

will

be of interest to

They were received

reader.

representatives of many railroad comIn relation to galvanized wire, one put the
average life at four years two at eight years. One
said double-galvanized wire should give service for
10 years; another extended the term to 12 years.
signal

panies.

;

Bare copper, one said, will last 11 years; two said
10 years.
Another man places insulated iron at 12

One man asserted that his road has doublegalvanized insulated iron, which will last 15 years,
with the exception of the joints, which are renewed

years.

in 10 years.
is

Still

another says that insulated copper

practically indestructible.

average

Another man

of a bare No. 8 B.

life

W.

states the

G. wire (presum-

356

ber of opposition telephones in use during the year

Telephone Association, Auditorium
Hotel. Chicago, December gtb, loih and nth.
Master mechanics of street-railway companies (meeting for
organization). Cleveland. O.. January 12, 1903.

of the daily

papers have been publishing statements to the effect
that one D. 0. Stockbridge of Boston nas just com-

unique journey from Chicago to Boston,

more than

Copper wires, as a rule, last
longer than the same gauge in iron.
Still another answer advises, along seacoasts, galvanized-iron wire, to last about eight years insulated
five years.

four times

;

357, 358

DATES AHEAD.

pleted "a

in

sj'mpathize

Occasion appears

Kentucky, if the statistics of the Independents
be accurate, shows a remarkable increase in the num-

Interstate Independent

some

officers

should be regarded with admiration by the
present administration and no doubt they are for
(hey indeed lead "the strenuous life" if anyone does.
General Greely's report as chief signal officer of the
pines

in this issue of the

ended October

characteristic inaccuracy,

Signal Corps

time.

ably iron) on railroad lines as from 15 to 18 years,

355, 356

With

com-

and have had for some

panies,

while on public roads the same wire will last 30
years.
It is understood, however, he says, that if
extraordinary conditions
exist, such
as
crossing
tracks, passing near limekilns, zinc works, coke
ovens or large furnaces, the iron wires do not last

355

356,

separate

the figures are estimated by competitors, but as both
states are strongholds of the Independents,
there
seems little doubt that the opposition companies have
more subscribers of all classes than the old com-

There

355

Record

in

Independent, 65,300.

;

consulting

354

Business

35,000

79,500; Independent, 106,344.
In the
case of the Bell companies operating in these states

354

354, 355

Power Transmission

and carried

partments.

354

the Rockies

Indiana— Bell,

:

Ohio— B'ell,

354

Electric Lighting

Illustrated Electrical Patent

last July,

of these rules
353, 354, 355

Personal

street

The law

and the company was allowed
120 days in which to arrange the screens. The law
is bearing harshly on the whites, owing to the in-
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Stanley-Kelly Alternating-current System.

screens

place

adequate number of cars that are being operated
during the rush hours. In the North street-railway
managers have their own troubles with franchise
problems and city authorities, but they have reason
to congratulate themselves that their woes are not
further enhanced by handling crowds of varied-hued
passengers that must, in any rush, be sorted bv the

342, 343

Chicago Electrical Association
343
Potter Alternating-current Railway System. Illustrated
344
Pupin's Asymmetrical-current Device for Telegraph Cir-

New

to

cars to separate the white

Page.

in

^

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

exceeds that of Bell instruments in the entire state.
Indeed, one would suppose that the Bell company
must have nearly as many stations in Louisville as
are given to it for the 38 towns and counties.
But
the statement does show, certainly, that the Independent movement, of later date in Kentucky than

at least

Haven,

York.

Cleveland,

Auburn,

New

stead of five gaps in this

New

Toledo,

1902

15,

some other states, has been received with great
approval by the inhabitants of the Bluegrass State.
Two states there are, however, in which, according to the latest available statistics, the number of

Lockport,

Buffalo,

Painesvillc,

Schenectady, Albany,

1746.

Eastern Office, 193 Times Bulldang*

Another

the entire trip by trolley car,"

count says- that he used trolley cars for the entire
distance with the exception of five gaps.
Both statements are misleading. The gentleman is said to
have traveled through Muskegon, Grand Rapids,

EVERY SATURDAY.

510 Marquette Building,

November

two years
iron and copper to

copper, one to
tricts,

This

is

is

phone Association, there were 6,672 Independent telephones in use on October i, igoi, and 16,224 on
October i, 1902 an increase of 9,552, or about 150
per cent. In addition, in the towns and counties
mentioned, there were more Independent telephones
in use on October i, 1902, than Bell telephones, the
exact figures given by Mr. Bishop being, Independent, 16,224; Bell, 10,580.
This does not mean, of
course, that the number of Independent telephones

servations

—

1902.

the

tricity

interior

and mountain

dis-

15 to 20 years.

last

certainly a diversified

more

In 38 towns and counties,
according to President Bishop of the Kentucky Telei,

;

body of opinion, and
puzzling, as railway signaling by elec-

has been in use long enough to result in ob-

of some uniform value.
Signal wires
along railroad tracks are subject to hard usage, apparently, for some of the estimates of the life of
line wires are ridiculously low.
However, on the
other hand, some consider insulated copper to be
practically

indestructible,

range of choice.
goes,

so

that

one has a wide

So far as general line construction
the symposium appears to be more interesting

than valuable.

November

15,
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Steinmetz Method of Compounding
Alternators.
The

object of a recent invention of Charles P.
Steinmetz of Schenectad}', N. Y., is to provide an
efficient means for regulating, alternating-current generators of one or more phases, both for changes of
load and changes of phase relation between current
and electromotive force in the main circuit. The
field excitation of the generator should increase with
increased load and with lagging current and decrease
with diminished load and with leading current.
As a regulating means the inventor has aimed to
secure an electromotive force or electromotive forces
which will rise or fall in value with changes of load
and which will also rise when the main current
lags and fall if the main current leads in a ratio
corresponding with the changes of load or phase
displacement. Having secured such an electromotive
force or electromotive forces, he is enabled to derive
therefrom a corresponding current of changing value
with which to regulate or control properly the reg-

349

generator winding (A'). In this circuit is included
the primary of an ordinary two-coil transformer (T').
Similarly, compensator (B") has one terminal connected to armature coil (A") through the primary
of transformer (T°), and compensator (B") is connected to armature coil (A") through the primary
of transformer (T"). The secondaries of transformers (T') (T") (T")
are interconnected (as shown
in the drawings Y-connected at a common joint y')
and the free terminals are connected by leads (m)
(n) (p) to a rectifying commutator (C), properly
constructed to rectify the current in the secondary
transformer circuits and deliver the rectified current
to the field-magnet winding of the machine.
Mr. Steinmetz's invention is explained in more detail in the specifications of two patents (Nos. 712,737
and 713,022) granted on November 4th and assigned
to the General Electric Company.

Submarine Boats

Modern Navies.

in

Naval circles of all the important countries of the
world are at present very much interested in the
possible future of the submarine boat as an adjunct
Tests are being made by the
to the modern navy.
United States, France, England and other powers
with these boats, and the one noint which seems
to be of the most interest is as to the motive power.
Different types of submarines use gasoline motors
when afloat and electric motors when submerged,
while others employ electricity at all times. This
latter type are, of course, limited as to the distance

may travel from a source of power supply.
The United States navy oflicials are awaiting with

they

interest the results of the forthcoming tests
new submarine torpedo boats, Mocassin and
which will be held some time during this

STEINMETZ METHOD OF COMPOUNDING ALTERN.-VTORS,

As the load changes the
current will correspondingly change, and from (he
current one can in a variety of ways secure an
electromotive force varying with the load, to this
Going
extent realizing the object of the invention.
a step farther, if an au.xiliary electromotive force
changing in value and phase with corresponding
changes of current is combined with an electromotive
force developed in a coil on the generator, and if
the phase relation of the electromotive forces so combined is such that the auxiliary electromotive force
leads the generator electromotive force by a proper
angle, such that when the current lags the two electromotive forces shift more nearly in phase, and
vice versa when the current leads, then the resultant
electromotive force due to the combination will tend
to increase in value with lagging currents and to
decrease with leading currents, thereby securing an
electromotive force changing both with the load and
with the phase displacement, which renders possible
in practice the desired regulation.
iVIr.
Steinmetz
has therefore provided means for deriving an auxiliarj' electromotive force of the character described,
coupled with means for combining such an electromotive force with a generator electromotive force
having the proper relative phase relation and means
for regulating or controlling the regulation directly
or indirectly of the generator by the resultant electromotive force and current so obtained.
Describing more specifically some of the was's of
practicing the invention, one method is to provide
transformer devices, either compensators or ordinary
two-coil transformers, in the circuit of the generator
current.
The current will induce in the transformer
device a secondary transformed electromotive force
changing in value and phase with the current and
practically in quadrature with the main generator
electromotive force at non-inductiA'e load, though
this value varies with lag and lead of the current.
This supplies the auxiliary electromotive force, which,
as already explained, is combined with a generator
electromotive force, thus furnishing resultant electromotive force and current having the desired charulation of the generator.

A

acteristics.
second method is to employ reactive
coils or other inductive impedances in place of the

transformer
devices.
Electromotive
forces
will
thereby be induced practically 90 degrees behind the
current, and in a three-phase machine these electromotive forces will consequently be 30 degrees ahead
of the electromotive forces developed, respectively.
in the generator coils of the preceding phase.
Then
by combining the electromotive forces generated in
the impedances with the generator electromotive
forces of the preceding phase, resultant electromotive forces and currents will also be secured, rising
and falling in value in the necessary and proper

officers to this question there is great

dan.ger.

the field-magnet-exciting circuit,

way.

The armature

coils

wound
CA')

is

is

in the ordi-

CA')

(A')

have, respectively, one terminal connected to the circuit mains (i) (2) f.-;) through collector rings (C)
(C) (C). The other terminals of the coils arc connected to intermediate points in the windings of
three corresponding compensators CE') CB') CB').
One of the terminals of each of these compensators
is connected to a common joint at fy). so that in
effect the armature coils are Y-connected, but include portions of the compensator windings between
the coils and the common joint. The other terminal
of compensator (B') is connected to a point in the

changer.
Professor Elihu Thomson of Swampscott. Mass.,
was granted a patent (No. 712,741) on November
4th, for an "Apparatus for Transferring Electric En-

The invention relates to an apparatus for
inductively transferring electric energy from a circuit
in which flows a unidirectional current at one potential to another circuit at different potential, generally lower.
The mode of operation consists in
energizing a core by a winding traversed for a
ergy."

period by the current, then interrupting the current
flow by a break-piece or contact-maker at the end
of a given time, during which the magnetizable core
has reached a considerable degree of magnetization,
at or about the same time closing a circuit secondary to the first winding, which is virtually a closedcircuit secondary.
In this latter circuit a current is

induced which may be
by other devices.

utilized

in

any desired way

The apparatus consists, in its simplest form, of a
magnetizable iron core with two windings, as shown
in the diagram, one of which is the energizing primary put into circuit with a source of continuous
current at intervals for magnetizing the core. The
other winding is a secondary to the first, which as
employed is practically though not completely a
short-circuit, and is closed immediately the first circuit is opened, either before or a little later than
the opening of the first circuit.
A suitable breakpiece is furnished to close and open the circuits at
proper intervals. The inventor is thus enabled to
take energy from a circuit the potential of which is,
for example, 100 volts (or even much higher), and
transfer that energy at a different potential to the
secondary circuit for doing work.
In his patent specification Professor Thomson says

known that considerable difficulty arises
operation of an interrupted primary from such
potentials as 100 to 500 volts on account of the
spark at the break. While this sparking is mod"It is well
in the

THOMSON DIRECT-CURRENT POTENTIAL-CHANGER.

The

boats are either valuable or they are worthless for
military purposes. From the time the Senate and
House naval committees look with favor upon these
boats there will be a decreased construction of battleships, and the action of the Congress in strikin.g out
of the naval appropriation bill of 1901 all authoriz-ition for battleships and cruisers can certainly, in
part, be traced to the belief that the submarine possesses many of the qualities claimed by its advocates."
The new boats to be tested are patterned after
the old Holland, although of greatly improved design.
Gasoline is used as a motive power for surface
electricity when submerged.
Interesting experiments w^ere made recently with
French submarine boats which were submitted to
conditions of actual warfare. The boats were em-

work and

A defending
in a recent naval sham battle.
squadron was blockaded in a roadstead, and the submarines were despatched to its aid. They lifted the
blockade by theoretically torpedoing three of the
attacking squadron's ships without their presence being discovered. The submarines Gymnote and Gustave Zede are propelled by electricity. Everything
worked properly and up to all expectations.
The submarine torpedo boat Protector, just finished, was launched recently at Bridgeport, Conn.
The Protector is designed for harbor defense. She
is 60 feet long, u feet beam, and has a displacement
of 65 tons submerged. She is equipped with a running gear to enable her to travel on the bottom of
the sea.
Her motive power is electricity when submerged, and gasoline when cruising awash. A trap
door in her bow will admit of a diver leaving the
boat and cutting cables or mine connections, and
her builders believe that she can destroy the submarine defenses of any harbor in the world.
ployed

crated by the use of condensers, it is not easy to
get rid entirely of its bad effects.
For this reason
induction coils have generally been fed at potentials

ranging from six to 10 volts, for in this case the
is not high enough to give rise to difficulties in breaking, especially when a condenser is
used.
In my invention, however, the presence of a
closed secondary circuit closed at or about the moment of the opening of the primary circuit virtually
transfers the current from the primary to the secondary and avoids the inductive spark at the breakpiece in the former circuit.
To effect this, however,
the secondary used should be not merely an ordinary
secondary circuit, but a circuit the nature and proportions of which in relation to the work are such
potential

it is virtually closed, or much the same as if
the secondary had been formed of a conductor closed
upon itself. If, for example, the finer or primary

that

coil

be energized from a

Charles

J,

Glidden, formerly president of the Erie

Telephone Company and an ex-telegraph operator,
sent the first telegraphic message around the world
upon the completion of the British Pacific cable. Mr.
Glidden filed the following message at the Postal
Telegraph office in the Hotel Touraine, Boston, at

November ist: "Boston, November i.
a. m.,
Glidden, Boston. Mass., via Vancouver British
cable to Australia. Around the world." At 12 :3s
a. m. November 2d, the message was received at the
Boston Western Union telegraph office. It was
dated Southport, Australia, November 2d. It encircled the earth in 39 hours and 20 minutes.
9:15

To

no- volt

ondary might be wound so as

circuit,

the sec-

an average
potential of 15 volts at its terminals, and in such
case it could be connected to charge a battery, giving
to

give

counter-electromotive force of four volts, leaving
volts as the voltage giving the current through
the secondary circuit. In such case the secondary, if
of very low resistance relatively, works as if it were
a

n

on closed

circuit,

which

it

is

the object of

my

in-

vention to secure."

Berlln-Zossen Trials Resumed.
The

Telegraphing Around the World.

In the accompanying diagram the invention
shown as applied to a three-phase machine. (D)

Direct-current Potential-

:

ratio.

nar>-

of the

Adder,
month,
probably in Peconic Bay, Long Island Sound. Care
has been taken by the officers in charge to make these
tests as comprehensive and as rigorous as is fair to
the contractors. The tests will be for endurance,
speed, stability, dirigibility. torpedo discharge and
general performance. Mtich depends on the results
obtained, and the contractors are confident they will
demonstrate the practicability of the submarine torpedo boat beyond question and its necessity to the
complete navy.
Rear-admiral George W. Melville, chief of the Bureau of Steam Engineering, who is the most pronounced opponent to the diving tyoe of the submarine
boat, has called the attention of the officers of the
navy to what they may expect if the tests prove
successful, and has sounded a note of warning in
"If the boat has any
an article in which he says
military or strategic value we should chan,ge our
policy of ship construction, for nothing could justify
the building of so many battleships if the submarine
boats possess even a portion of the advantages that
their advocates claim.
In the indifference of naval

Thomson

on the Berlin-Zossen
railway have been resumed with a new
type of motor designed by Siemens & Halske of
Berlin.
The heavy transformers previously used to
reduce the pressure of the current from 10,000 volts
to 2,000 volts are now dispensed with entirely.
Current is delivered to the motors at the line potential,
This and a reduction in the size of
10,000 volts.
the motors will have the important effect of lessening the dead weight of the car. The experimental
electric high-speed trials

military

rails, and it is
and other alterations in the

track has been relaid with heavier
anticipated

that

these

of the previous trials will allow of a
higher rate of speed being attained, approaching 125
miles an hour.

conditions
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DEVELOPMENT OF THE TELEPHONE
Louisville

Chicago Telephone Company's Exten-

Telephone Meeting.

„„,,:„„ of
nf the
the- KentHLky
TCpnfnrkv 'I'llc-ILIL
annual meeting
1
of
phone Association and the thn-d annual meetmg
of Southern
the Independent Telephone Association
and
Indiana held jointly in Louisville last month
„.,
lie

.,

,

Electrician of last
refei^red to briefly in the Western
President R. V, Bishop
interest.

wS<t^o'"m7ch

Ky, of

of Cynthiaita

^^ Huntingburgh Ind., ot the
Kienle of ^^^^^^^^^^Z't

President G. A.

Maret

Indiana association, presided jointly. James
duties as secreof Mt. Vernon, Ky., performed his
Colonel H. L. Stone of Louisville made the
tarv
Among other things, he gave
•iddress of welcome.
LOU s^me Home Telephone ComTf the Louisville
til
bi.lorv of
the histoiy
1
^
pany. H. K. Cole ot Uwtnsooio, tvy.,
responded.
Kienle
read a paper on
S. P. Shcerin of Indianapolis
the
"The Independent Telephone Association of
"
He dwelt principally on the defense
United States
of mtent suits instituted on the Berliner patent.
Pendleton of Winchester, Ky., read his paper
T
others
and 01
Cole ana
lur. Loie
"tT; " and
nnTrd
sriission bv
by Mr
a discussion
on "Rates,

n

followed.

,

Mr. Cole then presented

fine

a

paper on

L,ong-

Ihe subject
distance Toll Lines and Connections."
was
was thoroughly handled in a business way and
In the discussion J. S.
well received bv the meeting
15
of Kentucky
thp'lnnjr
Companv 01
>
-i^,, of
„f the
distance Companv
Long-distance
Brailey
°°°^
said that It appeared a long time to

^

thing, but

was bound

It

^™'V*°J/
ne rnen spui^c

come,

to

extending from Louisville in hve
of lines
miles
different directions, for distances of 50 to 150
already

Indiana. These
into the Kentucky field and also into
circuits to
are copper lines and there are plenty of
^rcommodate the business while extensions are being
.
oarts of the state of Kentucky
pushed to leacn aall P
rnmnanips
and make connections with long-aistance compaiucs
.

1

of other states.

^^

^

Before reading his paper on "The Interstate lelephone Association," E. M. Coleman, secretary of the
Telephone Company, made anLouisville Home
nouncemeiit of two entertainments— one a smoker at
,
-IT
u t„i ii,.,f n^-onino- I Cirtnhpr -^Rtbl
«th
the Louisville Hotel that evening COctober
tendered by his company and the other a visit 10
Fountain Ferry Park, with refreshments, tor the next
evening, the hosts being J. F. Clark, Jr., & Co. Both
of these social features were given and proved very
enjoyable.

Mr Chambers

of Maysville spoke of the advisaconnection with the city of Cin-

of making
cinnati ^by Bell lines.

bility

The matter was

referred to a

committee.
A. L.
Tetu, superintendent of the Louisville Home Telephone Company, read an excellent paper on "OperatPresident
ing and Governing Telephone Plants."
Bishop next introduced James S. Brailey of Toledo,

(October 29th)

On Wednesday morning

Ohio, who gave an address on the subject of MergPresident
ing of Independent Telephone Plants.
Kienle then addressed the meeting on "Our Relation
Toward the National Association."

Kentucky Telephone

Statistics.

»

* capital
-toi invested
-^^o^K,,! n,-t„i,o,.
«i -^-js nnr,
October 11, lam
1901. .$l,-2a,0u0
01
of capital invested October 1, 1902.. 2,338,000

———

Numbefof
Number of

i,'

Vool.'.^.'eleTa
telephones 'in use October'
16,224
telephones in use October 1, 1902

^f
with a
.„,ill ultimately be improved, if all goes well
fine structure comprising an addition to the comThe company will then
pany s present quarters.
have a total frontage of 160 feet on Washington
Street and an even more imposing building than at

.

,

9,552

...

^loo
._^^^-^

i»u_
lines
inis October 1i, ISo'
Mill ?f
Miles
Of ton
to

Increase...
of Independent telepliones

Number

;,:; -u-----h ^%°l
in
of Bell telephones
Number
»,

Difference

in

favor

of

use

m

.

The property under

consideration has a frontage
f^et and a depth of 191 feet, and is improved
of
buddings,
both
erected
One is a
1872
7>* '^°
four-story affair with a stone front, and the other
is only a two-story structure.
These two buildings
^^.,ii ultimately be removed to make way for a large
nPiv one, but just at present nothing will be done
with the four-story one, which occupies the front
of the plot.
The two-story building in the rear
"''l be torn down to make a place for the erection
^^ ^ warehouse.
It is also likely that warehouse
quarters will be provided for the Central Union
Telephone Company.
steel fireproof structure will
^^ erected if the necessary material can be secured
^i once.
The board of directors of the Chicago
Telephone Company has consented to the leasing
of the property.
The Chicago Telephone Company is reported to
''ave gained 2,940 subscribers during the month of
October, giving the company a total list of subscrib^^_. numbering in all approximately 57.000.
The gain
in October was 30 per cent, more than in any previous
month this year. For the last two years the gain
has amounted to 29,000 subscribers. It is understood
that, in spite of the recent reductions in downtown
rental receipts, which cut off about $4,000 weekly
from the company's earnings, the receipts from the
p^,^,^^^^ 3,^^ machines-about $20,000 weekh— have
^^^^^ j^^^^ enough to show net increases.

^

m

A

_^^_^^^_^___
1

President F. S. Dickson of the Federal Telephone
in an interview with the Cleveland rep.esentative of the Western Electrician, said that he
and the other officers of the company have been

making a "round-up" of the constituent properties
and trying to ascertain what will be needed to put
them in paying condition. He, with James B. Hoge
and others, returned from a trip over the state late
Mr. Dickson said there
last week for this purpose.
„e now t6 properties belonging to the company, and
that most of them are in very good condition, although extensions and improvements are needed in
some places. The worst feature of the situation is
that most of the companies are not getting enough
for the service, the plants having been made so
than at

maintaining them
,

.

,

5.644

,

of SouthIndiana re-eleced G. A. Kienle as president and
E. W. Pickhardt, also of Huntingl^urgh, Ind., as sec-

and treasurer.

^
officers of the Kentucky Telephone Associawere elected as follows:
Prcsident-D. L. Pendleton. Winchester.
Vice-nresident—
H. K
Cole Owensboro
Vice president H
J^. Lole,
Uwensboro
Secretary and treasurer-James Maret, Mt. Vernon.
Executive committee-David Prewitt. Pine Grove;
A. Armstrong, Louisville R. V. Bishop, Cynthi,

.

,

.

tion

J.

i,r

•

,

t^-

,

•

•

1

,.

^^_^__^_^_^
American Plant
at.

;

for

Large
Exchange
=
°

After adjournment the delegates inspected the
building and plant of the Louisville Home Telephone
Company, and were greatly pleased with whatI they
,

^^y)!;

ihe attendance was about

150.

^y

November

Emmons

c„,-„;,-o

vm

T,,e
^^,,

c/^n1„

St.

^

f;rr,o

,.»^-t

cos ^7.
rul ^
cost
375,000 rubies

Novoye Vremia

successful

bidder,

,,0^.-

..,/i

,T,„t

^i

(\LZJ

(^193,125),
does not give

but

in

y

Emmons,

of

Z^d

^

The Northwestern Telephone Exchange Companv
rebuild the exchange at
metallic-circuit system.
^vill

Owatonna, Minn.,

The underground-wire ordinance

in

to

'a

Paul has

St.

changed by the council committee so that it
«,ill not require the removal of messenger calls from
the tops of buildings.
Dead wires and those carrying high voltage are now the oiilv wires tliat must
be removed.
The Iron Range Telephone Companv of Northern
Minnesota made quite a hit by distributing election
returns over its system.

|>een

The Consolidated Telephone and Telegraph Company

constructing long-distance lines to HenderNew Prague, Minn., and is adding to the
towns which can be reached over Independent lines
to the Twin Cities.
The Bell interests in Iowa are continuing their
plan of forming alliances with Independent telephone
lines where the company comes in competition with
large Independents. In Northern Iowa the company
has departed from its rule of requiring allied companics to use its instruments. Thomas Way has had
an arrangement with the Bell company and has used
Bell instruments.
He has acquired a number of
exchanges and toll lines equipped with other
instruments, and has merged them with his properties. continuing the old instruments, and also conlinuing his connections with the Bell system,
is

son and

The Davenport and Tipton Independent Telephone
Companv has filed amendments to its articles at Davfrom $20,000

The Central Iowa Telephone Company, successor
of the Hawkeye Telephone Company, is in trouble
The franchise of the Hawkeye
^>^ Hampton, Iowa.
Sni''tle"^h'e*'7u«ess*^ust fiie an\"cce°ptanc:''orthe
provisions and conditions of the franchise. This
Central

the

proceeded

company

to
will

company

to do, and the council
the franchise forfeited. The
have to appeal for a new franchise,

1

'"°'

name

of

circles

in

Chicago it is reported that the Kellogg Switchboard
and Supply Companv
has the contract
'

Harry C. Dodge, the well-known Independent telePbone man, has formed a connection witli the Amer,can Electric Telephone Compahy of Chicago, and
IS now promoting the formation of Independent exchange companies and placing bond issues.

failed

declare

now

The Republican state committee at Des Moines
yieWed to the demand of the labor unions and re;--<lf

*^

i;='Xe':\hus""utt^g' Jff'Yong-lisS";

connection with the county committees through the
state.
The unions have a boycott on the Iowa company.

The Humboldt Home Mutual Telephone Company
Humboldt. Iowa, has consolidated with the Rural
Union Telephone Comoany of Ottosen. Bradgate and
Livermore, Iowa. The latter company has over 4«'
rural and exchange connections and numerous longof

.Ustance connections,

The Iron Range Telephone Companv
a central-energv

will

install

switchboard of T.ooo connections for

^
e-w
\
Crookston (Minn.)

tu
in the spring,
ihe
its
company's present board has a capacity of 400 con"ections, and there are already 3(^5 subscribers, with
..

i

,

ai
office

'

•

i.\

^^9?""^ steadily.
_
„
The Northwestern Telephone Exchange Companv
furnished election returns to the Twin Cities from
,

™<i!:f

,

eastern states, the Minnesota returns and the
vote in excellent shape, handling the work
R.
and accurately.
rapidly
*^
t,,^

local

:

Southern Telephone
... Developments.
..

^"T

,,,.
of the biggest

deals in

some time

^^^

is

,

reported

^f

an ^absorbf 'thVlnd?°endent
Newberry, Spar"tanbu"rg! GrlJnL. W. Floyd of New,,j„e Union and other points.
l,crrv will continue as manager of these interests for
the Bell companv. These exchanges were formerly
operated bv Philadelphia capitalists.
The city of Augusta, Ga., has voted a so-year
franchise, to the Southern Bell Telephone Company
The Bell company
to place its wires underground.
'^ ^^'° P^^P^""S to erect a new building in Augusta,
]f

tem'^of ™xchangef af

j

the

telephone

Company

T'he^'-Br^sville .n , Hokah Tel nho t
C
\t"'^oS^MiLt'to° b ,iPd°7l
,,etween the towns named in the title.
xhe Twin City Telephone Company of JVTinneap...h^ ^^j gj
p^^,, announces to stockholders that its
income August 1st was on the -basis of $216,820 an„n,,,]y
gy September ist it had increased to an
,,„„„ai basis of $226,426; October 1st it showed a
^"''^'" S^'" *° ^'32.J34. and November ist to $254,7^,
The new switchboard has been installed for the
n,ajn exchange in St. Paul after inanv delays and
jj
^ duplicate of the Minneapolis board

H.ften

One

Petersburg, perhaps Russia's best'"°'™, "'=^«PaP'='-; 'be "^V authorities of St. Peters,,^,^g ,,a^e
awarded to an American firm with a
,^^^„^,, j„ Antwerp contracts for the erection and
injtallation of an additional telephone exchange in
that city with capacity for 40,000 subscribers.
The
,ame journal adds that the plant will be ready for
will

^.

ist.

Telephone

^

PetersDurg.

ana.

'

^^,^^
.^-,^^

Telcplione Excliange Company has
exchange at Alexandria; Minn
i^^ Telephone Compan;,
taking
i
b

^inn., has installed instruments of [he Stromberg-

In

According to the October 23d issue of Novoye

Vremia of

telephone Association
Tho
independent Teleohone
ihc Indenendent

,

tt

.

,

j.

-

mi

New

is

intended that the cost of
out of proportion to the price
first

the service. However, Mr. Dickson
said that he believed that the town councils where
are located w^iU be willing to amend
''"^^"^ plants
,
.,
r
1
1
^i
the franchise privileges so that a higher price may
be charged. The people are getting more service
than they expected in all of them, and should be
willing to allow the companv to charge enough more
•» »
,,1
ii
,
to enable it to make the necessary improvements and
e-^t^"='ons. and at the same time pay a fair dividend
^^ j,^^ ^^^^^ invested.
for

received

local

p^,.,^

j,^^

f,.^,f^
j^

the

*°

1

Company,

laro-er

bonght

enport. Iowa, increasing the capital stock
$60,000.

+
c- h
-r
v,
d
Telephone
Properties.
Federal

.9,552

Election of Officers.

rctary

'

t„.o different sections at different times, but, nevertheless. presents an excellent appearance, the front
being constructed with pressed brick.

use October

•xv;ViAAi-Jn'?io
October 1. 1902. .10,580

Independents

'"^

''"'

a/"^v,-"J'^'''c:.''°';"1
7'j^.f"™'
Street, having
and fronts
SoVi feet on Washington
It was erected in
a depth of 90 feet on Franklin.

,

Increase

To%r

"tain

""^"^^'^

much

run
fn1Inw;n„ inteiesting
intPrestins. statement was submittea
submitted
Ihe following
by President Bishop relative to the telephone situation in 38 towns and counties in Kentucky:
Amount
Amount

tde^I^ 1^'
s ad ae^n
downtow.l buildmg at the northeast
It
Washington and franklin Streets.

-.^^ ^^^^^^'^

FIELD.

llic Interurbaii
.

1 he Chicago lelephone Company is negotiating
tor a lease on ground under what is known as the
Forbes Block, at 191 to 197 Washington Street
Chicago
An annual rental of $10,000 will be paid

1902

Telephone News from the Northw/est.

SionS.

1

fourlli

15,

j,

^^^ as a central station.

The Richmond (Va.) Telephone Company will
begin the work of placing its wires underground
about November 20th. An order has been placed
for 200,000 feet of conduit material.
The Southern Bell at Danville, Va.. states that
long-distance lines will soon be put in operation to

Martinsville and South Boston, Va. The concession
from the company was secured through the Business

Men's League.
Telephone lines are being built
to t1i« farms in the section about

in all directions
Kt10?^ville, Teim.,
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lyoj

Xovcmlx'i' 15,

and, it is said, that every progressive farmer within
10 miles of that city will soon be supplied with
telephones.
The Bell company has laid a 4,000-foot cable across
the channel to South Jacksonville, Fla., to connect
with the Bell lines to St. Augustine and Palatka.
The St. Augustine-Palatka line has recently been
L.
completed.

Indiana Telephone Items.
telephone system and service between Mishawaka and a score of northern Indiana towns and
thus
cities was completed during the past week,
making complete the telephone loop from central
Indiana cities to near the Michigan line.
The Lafayette Telephone Company has filed a
mortgage for $150,000 on its plant, system and franchise,
for the purpose of making extensive improvements and extensions in the system. A complete common-battery multiple system will be inThe
stalled and other modern improvements made.
Lafayette Loan and Trust Company will act as receiver for the bondholders, the mortgage being executed by the company in favor of the bondholders.
.\ band of bold wire thieves has been arrested at
Muncie. Three linemen, employed in the construction of a new telephone line into Muncie, and a
junk dealer have been placed in jail charged with
They have confessed to makstealing copper wire.
ing a business of stealing copper wire from telephone
and traction companies.
is
estimated that the receipts of the teleIt
graph companies last week were only about half
what they were two years ago in the matter of colThe telephone companies
lecting election returns.
gave excellent service and reached to nearly every
F.
point in the state.

The

Ohio Telephone Notes.
Workmen

on the Tuscarawas Telephone Company's

near Canal Dover, were driven away from their
work by five farmers last week, and a number of
poles which they had erected were cut down by the
men. who objected to the line being built in front
of their farms, which adjoin each other. Manager
O'Betz secured warrants and had the men arrested,
after which the poles were erected and the wires
were strung. The men will be given a trial later on.
The Cleveland Telephone Company and the Barber
-\5phalt Company had some trouble over the building of conduits last week, and the trenches dug by
the telephone company were filled up by their opponents, but the matter has been settled, and the
telephone company is again at work.
The Home Telephone Company has opened its
East Side Exchange at Toledo, and 300 subscribers
are now furnished service from there. The exchange
has a capacity of 840 drops.
A. S. Bell has been chosen secretary of the Madi; in-CIark Telephone
Company, to succeed J. C. McMillan, who resigned a short time since.
line

The Champaign Telephone Company of Rosewood,
Champaign County, has been incorporated with a
capital stock of $15,000.
O. M. C.

Michigan.
T. Douglass and Secretary C. F.
Hammond of the Michigan Telephone minority-interest committee have had a conference with President
Fish of the American Telephone and Telegraph
Company and representatives of the Boston majority-

Chairman

S.

and bondholders' committee, and have satthemselves that the minority interests will be
respected.
Steps will now be taken to complete
the organization of the minority interests and secure
the deposit of stock, for the purpose of being in a
position to deal more definitely with the Bell people
in the near future.

interest
isfied

The Michigan Telephone Company is at present
the only telephone company doing business in the
city of Detroit, but the council is about to consider
the franchise of the Consolidated Telephone Company. In January, igor, a franchise was granted
to J. W. Martin of Pontiac and subsequently transferred to the Everett-Moore syndicate, which parLast
tially built a new svstem before its failure.
Februari- Hamilton Carrhart and others were given
a franchi.?e for the Co-operative Telenhone ComDanv, and a number of people invested in it. Now
it
is
proposed to amalgamate the Everett-Moore
company, known as the People's Telephone Company.
with the Co-operative company, thus forming the

companies. Independent
well as
as
Bell, are giving more attention to pay-station service.
On this important subject G. H. Morgenstern of the
Chicago Pay Station Company says: "The various
concerns manufacturing pay-station apparatus are
expressing their pleasure at the bright outlook of
this service for the future.
This, of course, is practically a new form of service and requires considerable 'missionary work.'
Many of the large exchange companies are going into it in an encouraging manner, and the results they are obtaining are
not only gratifying to themselves but also to the
manufacturers of this apnaratus. It has been proven
time and time again that wherever these stations
have 'been placed at convenient points in a territory
and have been advertised in the list of subscribers
in an attractive form so as to bring them to the
attention of the public, the service is thoroughly
appreciated for the reason that a stranger or patron
who would like to hold conversation with a person
who has no telephone can locate him through the tele
phone company and hold conversation from some
convenient pay station. This, of course, avoids annoyance that many patrons of telephone service suffer by having strangers enter their places of business, and in some cases residences, for the purpose
of using the telephone. This abuse or misuse of the
telephone results in nothing but a loss of time to
is
equivalent to
the telephone company (which
money) and inconvenience to the patron.
pay
stations
in exchanges
"Besides the use of
many companies are using them as a toll-station
equipment in the more remote sections. In the
South many large plantations have a 'coin collector'
in connection with the instrument so that it not only
serves the purpose of a private telephone, but
compelled to deposit the proper
strangers are
amount of money before holding conversation. This
reduces the chances for loss to a minimum.
"I have noticed that where this service is properly conducted it also serves as an incentive for
have them into
people not having telephones
stalled, as where pay stations are available a lady
will not go to the trouble of appearing in a public
place to use the telephone merely because she does
not desire to go to the expense of having one in
her own home. It is readily seen that where a
charge of five cents is made for local service a nonsubscriber using the telephone regularly would see
that it would be to his advanta.ge to have a telephone installed at any rate decided upon. Pay
stations are an educator, and a generous use of
them results in a very satisfactory advertisement for
the company. I have been informed that the revenue in most every case exceeds the maximum in-

come

resulting

Kewanee,

from

flat-rate

to

III.,

is

0'*t"ber:
Gr'iss oatpat

Retamed
Netoatput

December

2rst to

the report of the

American Tele-

Net output
Outstaadiog Oct.

The

iqo2.

1901.

1900.

92.601
37.155

95.655
23,374

67,198
30,737

tSqq.
50,861
18.044

55,446

72,281

36,461

32,817

900.Q35
383.844

778,826
324,663

524,362
220.698

539,598
163,271

517.091
3.042.697

45J,i63
2.406,979

303.664
1.884.169

376.327
1,501,577

October 20th:

Gros3ootpat
Returned
zotfa

service."

Have Central-energy

employes' strike against the Rocky
at Boise, Idaho,
called off, the employes getting all they

electrical

been
asked for,

persons

production and distribution, but it does not market
the product of the consolidated plants.
The .goods
must be sold. And in the absence of the ordinary
channels of distribution, the appropriations for advertising and the thought and skill displayed in its
preparation must be increased rather than diminished.
Colonel Pope is not the only head of an industrial
combine who has learned this fact.

Arbitrators Decide

in

Favor of Union

The City Council of Kewanee, 111., recently
granted a 2S-year franchise to the American Electric
Telephone Company, represented by H. C. Dodge, to
install and operate a central-energy telephone system in Kewanee, 111. The company agrees to furnish the city 25 telephones free and allow the fire and
police-alarm wires to be run on its poles. AU wires
within the fire limits are to be underground with the
exception of the outlets in each block where a disThe system is to be
tributing pole will be placed.
metallic circuit with long-distance transmitters, and
the company is to post a bond of $3,000, to liberate

The board of arbitration which has been considering the claims of the employes of the Union and
Consolidated Traction Companies of Chicago for
better pay and improved working conditions handed
in its decision on November 6th.
The decision is
in favor of the employes, as the trainmen of both
companies get an increase in pay varying from 10
to 20 per cent, and the board recommends that
Union No. 2, the benevolent association formed by
the comoanies, be abolished, as it is found to "create
dissatisfaction among the men and to affect the efficiency of the service."
The sessions of the board of arbitration extended
over six weeks, and the decision was given unanimously. The members of the board were
Arbiter,
W. J. Onahan of the Home Savings Bank; reprecompanies,
sentative of the
Wallace Heckman, attorney: representative of the union, Clarence S.
Darrow, attorney. The findings of the board were
as follows
The wages of motormen and conductors running electric cars on the Union Traction lines and conductors

the city from any damages that may arise. The
For indeprices fixed for service are as follows
pendent circuits for business houses, $2.50 a month
for residence independent circuits, $1.50 a month
for four-party business telephones, $1.50 a month,
and for four-party residence teleohones, $1 a month.
The new company is granted 60 days within which
to accept the franchise, and durin"' that time its
employes will solicit subscribers. Kewanee already
has a telephone svstem, owned and operated by the
Central Union Telephone Comnany, which company
has about 500 subscribers. This comnany says it
will remain "right where it is," although bad service
is reported to have been the cause of the council's
action favoring a second svstem in the town. The
new company agrees to allow all country lines to
enter its central exchange at a reasonable figure, a
disagreement on that figure to be settled by an
The
arbitration board, whose decision shall be final.
council vote stood five to four.
:

_

in

Salt

Lake

City.

2d a complete change of switch-

Lake City office of the Rocky
Telephone Company's system was
lines have now been connected with
the new board and telephones working successfully
throughout the entire system, which is operated by
Salt Lake has been a "back numcentral energy.
ber" in telephone service for years, and this change
is much appreciated by merchants and others who
have long since become accustomed to the use of
boards

in

the

Salt

Mountain Bell
made, and the

up-to-date eastern telephones. Manager Murray is
having all cranks removed from telephones, and during the next 30 davs the new-style instruments will
This will require
replace those at present in use.
3.500 new instruments.

Mountain Bell Telephone Company
has

the Chicago Record-Herald.]

who have watched the rise and
decline of the "bicycle craze" will agree with Colonel
Pope in his. contention that the bicycle could be restored to its former popularity or that the yearly
output of wheels could be brought to the high-water
mark of five years ago through a resumption of
the extended and liberal advertising campaigns which
marked the wonderful development of this industry.
At the same time, there is little doubt that publicity would go far toward retrieving the losses incident to the formation of the bicycle trust, in which
the individuality of each particular make of wheel
gradually disappeared from public view and the appropriations for advertising were naturally curtailed.
The bicycle has become a utilitarian vehicle in
every city and town where the street pavements will
permit of its use. One only needs to visit such cities
as Washington and Buffalo, where asphalt paving
prevails, to fully realize this fact.
That the bicycle
is the swiftest, most convenient and economical vehicle for transit over short distances ever devised is
now generally conceded. In cities with asphalt or
macadamized streets children ride on bicycles to and
from school, workmen ride to and from factories, and
clerks utilize them to get to and from the stores. The
status of the bicycle as a utilitarian vehicle in such
cities is fixed.
Nothing can disturb it.
The bicycle business therefore is not "dead." From
a social fad or pastime wheeling has reached a utilitarian basis.
What is needed now is a revival of
the old-time competition between the different makes
and styles of wheels, which was practically destroyed
by the formation of the trust. It was the advertising incident to this keen competition that popularized
the wheel. The 6nly way, therefore, to impress the
public with the utilitarian value of the wheel is to
again inaugurate a vigorous and extended campaign
of publicity.
It was thought at the beginning of the present era
of combines that one of the first items in the cost
of distribution to be cut off in each consolidated
industry would be the appropriation for advertising.
But with nearly every other portion of the old machinery of distribution cut off the combines have
found themselves more dependent upon the agencies
of publicity than before.
Forming a combine may cut down the cost of
all

Traction Employes.

On November

phone and Telegraph Company for periods ended
October 20th

[From

Not

Telephone System.

Improvements
Telephone Output.

The following

Trusts Must Advertise.

Pay-Station Service.
Telephone

W.

Consolidated comnanv.
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:

of grip cars or trains shall be 24 cents an hour, except
as hereinafter provided.
The wages of gripmen and conductors operating more
than one car, including combination grip cars, on the
Union Traction lines shall be 25 cents an hour.
The wages of the motormen and conductors of the
Consolidated Traction Company shall be 23 cents an
Iiour.

Employes who have served the company for less time
than six months shall receive the same wages as are now
paid, provided the company shall not discriminate so as
to discharge old employes and take on new ones for
the purpose of hiring at the lower rate.
Trippers shall receive $1.75 a day, excepting such
trippers as have not been in the employ of the company for a period of six months : and as to such trippers, the rate shall be the same as now fixed.
Night men on the West Side shall receive 40 cents
nn hour: night men on the North Side shall receive
$2.50 a night, for such men as now receive $2.25, and
.$2.05 a night for such men as now receive $2.40.
This scale of wages shall he in force and effect from
September 15, 1902, to May .31, 1904.

The decision affects 650 men on the Consolidated
system; 1,900 on the West Side and 850 on the
North Side Union Ti-action systems, and means an
additional expenditure of $350,000 a year by the
company. The agreement was ratified at an enthusiastic meeting of the union.

The Hampton (Va.) Telephone Company has been
reorganized. Most of the company's stock recently
changed hands. The new company's officers are as
follows
President, W. T. Gentry of Atlanta, Ga.
vice-president. Col. Hunt Chipley;
secretary and
:

A new

telephone system

Decatur, Ala., by James

to be installed at
S. Brailey and others.
Is

New

treasurer,

S,

Gordon Cummings,

WESTERN ELECTRICIAN

352

The Work

The connection between Fort Egbert and Dawson
May 5, 1901, The connection of
Fort Davis, at Nome, with Fort St. Michael, was

of the Signal Corps.

was completed on

Pakt

I.

Washington, D. C, November 5-— The annual

re-

port of Brigadier-general A. W. Greely, chief signal
officer of the United States Army, shows what advances have been made by the Signal Corps, in the
practical applications of electricity to its interesting

work.

The report covers the operations in Alaska, Cuba,
the Philippines and the United States, and in speaking
of the work in Alaska attention is called to the fact
that, in view of the remoteness of that region, it has
been found necessary to continue in force the appropriations made available under the act of ConNot only the remoteness
gress of May 26, 1900.
of the region, but in addition to this the shortness
of the summers and the extreme physical difficulties
of transportation and line construction naturally rendered it impossible to complete this work during the
In fact, it is not exnectcd that
fiscal year of 1901.
Owing
this work will be completed before 1903.
to the fact that officers of the War Department who
been
have
this
work
were originally in charge of
transferred to the Philippines, it has been necessary
to continue operations under the direct supervision
of General Greely, as the only officer of the Signal
Service who was sufficiently familiar with the work
to carry it on successfully under the peculiar existing
conditions.
Alaska.
originally planed, the Alaskan telegraph system
simply brought the territorial military posts in communication with each other and with the commanding
general of the department, then stationed at St.
Michael, but did not afford means of telegraphic
communication outside of the territory of Alaska.

As

Through conference between the Canadian government at Toronto and the chief signal officer of
the United States Army co-operation in telegraphic
work between the Alaskan and Canadian systems
was established. The distinguished premier of Canada, Sir Wilfrid Laurier, in consenting to recommend
favorable action on this co-operation to the Canadian
Parliament, expressed personally to the chief signal
officer of the army his desire to further any plan
which would bring the United States and Canada
into closer and more cordial relations, especially in

Northwest America.

The Canadian

Parliament, hav-

own

system
ing made
was extended from Ashcroft, on the Canadian Paan appropriation, therefore,

cific

its

Railroad, to the international boundary line, be-

tween Dawson and Fort Egbert.
a result of this co-operative work, the telegraph
between these two points was completed on May
5, 1901, placing the American territory on the Upper
Yukon in direct telegraphic communication with
Skagway, whence by steamer telegrams could reach
Washington in ordinary conditions in four days. On
.September 4, igoi, the Canadian line between Daw'son and Ashcroft was completed, thus bringing the
Upper Yukon region of the United States in direct
telegraphic communication with Washington and the
rest of the commercial world.
In the Department of Alaska Brigadier-general
George M. Randall, the commandin.g general, has
shown not only an unusual official interest in the
construction of lines during the period of his service
at St. Michael, but his personal advice and activity,
invaluable to the Signal Corps of the Army, have
been maintained since the transfer of headquarters
to the Department of the Columbia, Vancouver BarThe same spirit of helpfulness and asracks, Wash.
sistance has been experienced at the hands of the

As

line

officers of his

stafT,

and, with very rare exceptions,

from the commanding officers of posts.
It was considered, in view of the extremely conflicting opinions as to the possibility of such a line,
best for the chief signal officer to make a preliminary
reconnaissance of the route in person, and this was

done in 1900. This not only
knowledge to the chief signal

afiforded invaluable
officer of the army
features
of
the line constructhe
topographical
as to
tion, it also confirmed his belief that such a line
could be built and operated, despite the predictions
of many persons of Alaskan experience, that such
work was impossible of execution. It was considered best by General Greely, to bring as speedily
as possible as many posts into communication with
each other and with the adjoining telegraphic stations as practicable, so that practical results might
the more speedily be obtained, thus leaving the graver
and more difficult parts of the problem for later
solution.
Efforts were therefore directed, first, to connecting
Fort Egbert with Dawson City second, to connecting
Fort Davis, near Nome City, Alaska, with Fort
St. Michael, and the headquarters of the commanding
general of the department
third, to connect Fort
;

;

Liscum, Prince William Sound, with Fort Egbert,
over what is popularly known as the all-American
route to the Klondike fourth, to connecting department headquarters at Fort St. Michael with Fort
Gibbon at the mouth of the Tanana River fifth, to
connecting the military post at Skagway with Juneau,
the capital of Alaska; sixth, to connecting Fort Gibbon with Fort Egbert, either via Rampart, or, seventh, along the Tanana River by such route as developments might make advisable.
By the extraordinary energy and activity of officers and men of the Signal Corps, heartily seconded' by the officers and men of the line in Alaska,
the first six lines have been completed, leaving only
;

;

the seventh

for the

coming

fiscal

year.

originally contemplated to he by a direct cable, but
consideration of the usual ice condition of Norton
Sound, and in deference to general consensus of
opinion, confirmed by a personal inspection of the
terrain near Nome City, caused General Greely to
believe that a cable thus laid could not survive the
action of the polar pack along the coast of the open
roadstead of Nome. In consequence, it was decided
to lay a cable between St. Michael and Safety Harbor, where the cable, laid in the middle of the channel, would be at least partly protected from the polar
pack, and thence reach Fort Davis and Nome by a

land

A

line.

telegraph line on iron poles, was
constructed under the supervision of Major John T.
Van Orsdale, Seventh Infantry, from Nome City,
through Fort Davis, to Safety Harbor.
In laying the cable between St. Michael and Safety
Harbor, the general decided to follow the same lines
of operation as is pursued by commercial cable companies, and consequently invited proposals looking
to the laying of the cable under the usual conditions, whereby payment is only made after it shall
have been in successful operation for 30 days.
first-class

The award was made to W. R. Brixey of New
York, but unfortunately the steamer Orizaba, engaged in laying the cable, was wrecked near St.
Michael, Alaska, on September 17, 1900. The lateness of the season made it impossible to obtain any
Eventually, the cable was reclaimed
and laid by the Alaska Commercial Company, and

outside

aid.

communication opened between Nome and St. Michael
on October 17, 1900.
After having to be again repaired by the contractor, the cable was received by the government
and was operated during the following summer and
autumn, when it was again interrupted by the polar
pack on November 24, 1901. It therefore seemed
advisable to try other means of communication. The
achievements of wireless telegraphy having been
strongly advanced, recourse was had thereto, in the
hopes that one of the commercial systems might
prove tO' be satisfactory. Proposals were invited, and
on the recommendation of a hoard of signal officers
the award was made to the lowest bidder, Queen &

who guaranteed

Co. of Philadelphia,

to establish, in

working order, between Nome and St. Michael, the
Fessenden system by October i, 1902. It became
evident some weeks since that the contract could not
be completed without an extension of time, which
the company has lately urged on the Signal Office.
As soon as delay in the wireless system became evident. General Randall urgently requested that an
attempt should be made to repair the Nome-St. Michael cable this autumn. The general found that
the only possible chance of comDliance with this
request would be in sending signal experts by
and, accordingly, with only three hours'
Captain Walter L. Clarke, with two skilled
Signal Corps' men, left for Alaska, leaving San
September 10, 1002. However, it
Francisco on
seems more than probable that the cable will not
live in Norton Sound, unless it is taken up and transferred considerably to the eastward, so as to run
into Golovin Sound, which would require the extension of the land line some miles to the eastward.
This mav possibly be done during the summer of
1903, unless in the meantime a svstem of wireless
While
installed satisfactorily.
telegraphy can be
there is an uncertain outcome, yet this action is in
keeping with the policy of meeting the demands
of the line of the army in grave emergencies.
The Yukon line extends from the department headquarters at Fort St. Michael to Fort Gibbon in

steamer,
notice.

.

Yukon Valley. At the end of the summer of
had been built, of which
138 miles were constructed under the officers and
non-commissioned officers of the Signal Corps, and
84 miles under the supervision of five officers of
the army. Notwithstanding the urgent orders of
General Randall, the work done under the officers
These officers,
of the line progressed very slowly.
however, labored under very many disadvantages, not
being technically trained in construction work, and
being, in addition, loaded down wdth multifarious
Signal Corps' detachments from the Philipduties.
pines were diverted to this work, and the officers in
charge were increased from two to four, and this
caused men fresh from the tropical climate being
Lieutenant
sent directly into an Alaskan winter.
Gibbs applied himself to the work of construction in
the Lower Yukon with great energy, and his efforts
were so well directed that the line was opened to
Fort Gibbon on November 18, 1901. This placed
the

1901, 222 miles of this line

com>munication with one another Nome, St.
Michael and Fort Gibbon by combined land line
and cable system of 408 miles in length. The importance and value of this connection may be estimated by the fact that the ordinary mail time between
these two points is 29 days.
A line 420 miles in length has been constructed
running from Fort Liscum through Keystone Canyon
to Copper River Valley, with stations at Copper
Center and Chistochina, through Mantasta Pass,
across the Tanana Valley to Kechumstock, near the
headwaters of Forty Mile Creek; thence into Eagle
City and Fort Egbert. Of this line, about 280 miles
were built by Captain Burnell, about 12.=; miles by
in direct

First-lieutenant William Mitchell. Signal Corps, and
the balance of 35 miles by an officer from Fort Egbert.
The road is one of remarkable solidity.
The toil and hardships experienced by these and

November

—

15,
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other -working parties enlisted men of the line,
the Signal Corps and civilian employes cannot be
fairly appreciated by anyone unfamiliar with Alaskan
trails.
Suffice it to say that every pound of food,
forage, tentage, etc., wire, insulators, or line material, has to be moved by pack animals over a trail
so rough that an animal cannot travel over is miles
a day. Cold and rapid glacial streams, swampy
morasses, tangled underbrush, steep declivities, narrow canyons, thick timber, and sharp ridges alternate
to tax the strength of man and beast to the utmost.
It is certain that no body of men in Alaska render
more faithful and valuable service to the country
than do the enlisted men of the army, especially to
the telegraph trails.
The line built along the Yukon from Fort Gibbon
to Rampart City was constructed with a view of
reaching Fort Egbert by a direct route across country
to Circle
City, and
thence following the river.
Captain Greene was unremitting in his efforts to find
a suitable route, adhering to the opinion that it was
the most direct, and, indeed, the only practicable way.
The outcome was so unsatisfactory that General
Greely stopped the line at Rampart City, and adopted
the Tanana route.
This was only done after four
expeditions had undertaken the work.
The line from Fort Gibbon to Rampart City was
completed in January, 1902, by Lieutenant George S.
Gibbs, to whom and to his party special credit is due,
owing to the adverse conditions of climate and counall

—

try.

The

location of a military post at Skagv/ay, conto the poorly defined boundary between
Alaska and Canada, made it of primary importance
that there should be telegraphic communication between Juneau and the federal forces at that point.
It seemed best to make this connection by cable instead of by land wire.
The award for the laying
of this submarine cable between Juneau and Skagway
was made to W. R. Brixey, under the usual condition
of no payment until the cable had been in successful
operation for 30 days. The cable was installed on
August 22, 1901, but was interrupted after working
a few days.
Diligent efforts were made oy the contractor to restore communication, which were unsuccessful last year, owing to the lateness of the season and the prevalance of inclement weather. The
cable was, however, placed in good working order
and opened to 'business on June 2, 1902. Ignoring
the military value of this cable, its commercial importance to Southeastern Alaska is apparent from the
fact that the combined governmental and commercial
tariffs for June, 1902, exceeded $500.
The Tanana section is yet under construction, and
such steps have 'been taken as will, it is hoped, secure
its completion before the end of the present fiscal
year.
The difficulties attendant on the connection of the
Egbert-Liscum line with the Gibbon-St. Michael line
have occupied the attention of the Signal Office for
the last two years.
There are three routes under
consideration, the first via the Yukon Flats the second, via the Tanana Valley, and the third from
Rampart City via Beaver Creek to Circle City, and
thence to Fort Egbert. The matter has been the subject of several expert opinions by the heads of the
exploring parties, and fearing that the delay would
be most prejudicial to the public interests. General
Greely made the matter one of personal attention,
carefully supplementing his own knowledge on the
subject of Alaska by all sources of information available at Washington.
As a result, he concluded that
the Tanana Valley afforded the only route over
which a telegraph line could be constructed and
maintained, and on February 7, 1902, issued telegraphic instructions accordingly. This route presented the obvious advantages of easy transportation
in summer 'by boat as far at least as Bates Rapids.
Orders were therefore given to construct the line
by this route as far as Bates Rapids, and thence
across the Delta River should Captain Burnell find
that route to be practicable. Later examinations
showed that the latter would not be practicable, and
it was decided to 'build the line from Bates Rapids
along the northern bank to Tanana Junction, on the

tiguous

;

line.
The outcome has fully justified
wisdom of these decisions. Work was commenced in February, 1902, and First-lieutenant Gibbs

Egbert-Liscum

the

has prosecuted it with such judgment and energy
that at last advice no less than 100 miles of permanent line had beSn constructed, while the wires for
a temporary line had been extended 150 miles beyond.
It is expected that the field work will continue all
winter unless the weather conditions should prove
exceedingly adverse.
The lines completed up to August 24, 1902, were
Nome to Fort Davis and Port Safety,
as follo'ws
24 miles; cable, Port Safety to Fort St. Michael,
123 miles; St. Michael to Fort Gibbon, 251 miles;
Fort Gibbon to Rampart City, 61 miles Fort Egbert
Fort Liscum
to International Boundary, i r miles
to Fort Egbert, 420 miles
cable, Juneau to Skagway
military post, 121 miles. Fort Gibbon up Tanana
Valley, 100 miles, making a total length of line com:

;

;

;

pleted up to the date named of 1,121 miles.
The connection of the new post at Haines Mission
with Skagway by either cable or land line should
be completed in the spring of 1903. The accomplishment of the construction of these 1,121 miles
of land and submarine cables within
24 months
would be most creditable to the officers and men concerned therein, if Alaska was an ordinary country,
for this work included not only surveying, construction and installation of this length of line, but also
involved the manufacture and inspection of enormous

November

15,
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quantities of material, instruments, etc., many hundred tons in weight, and their transportation over
distances ranging trom 4,000 to 7,000 miles.
When one considers, however, the exceedingly
difficult physical conditions within the territory, the

time ball by the captain of the port. Time was furnished with such accuracy and regularity to the
U. S. S. Eagle and the U. S. S. Yankton as to facilitate their surveys and elicit complimentary acknowledgment.

work must be considered simply phenomenal,

The policy of substituting Cuban for foreign employes was steadily pursued during the year, so that
on April 30, 1902, but 18 per cent, was foreign
against 82 per cent. Cuban.
One of the most important of minor improvements
was the establishment of free delivery of messages,
the messengers having been accustomed from time
immemorial to exact a fee for delivery.
There were handled during the first nine months
of the fiscal year 206,294 commercial and 121,226
official messages, which for an entire year would
make proportionately about 440,000. As compared
with the previous year, it is worthy of remark that
there was an increase of over 20 per cent, in commercial messages as against one per cent, in official
messages.
The receipts for commercial messages during the
10 months ending April 30, 1902, amounted to $So,436.63, as against $64,755.11, for the same period of
the previous year, an increase of 25 per cent. The
value of official messages at the regular tariff rates
"At
amounted to $95,151.53. Captain Nesmith says
the time of transfer a staible and permanent system
had been constructed. The length of telegraph wires
in operation on the island amounted to nearly 3,500
miles, extending from San Juan y Martinez, on the
western end of the island, to Cape Maysi, on the
extreme eastern end, with every point or seaport of
business importance on the island electrically connected, while, in addition to the telegraph lines, important telephone systems of many miles in extent
were constructed and maintained where necessary
for the proper transaction of public business. The
government cables were repaired and renewed and
kept in operation, and new cables, of which the cable
from Caibarien to the Cayo Frances was the most
important, laid as the best interests of the island
required.
On May 20, 1902, there were 90 offices
in operation and open for business, while the employes numbered 316."
Besides giving Captain Nesmith much praise for
his work in Cuba, General Greely calls attention to
the work of Colonel H. H. C. Dunwoody of the
Signal Corps, and to the other officers and men of
the Signal Corps who were engaged in the work.

in all
the parts of Alaska traversed by this great length
of line there are not a dozen miles of wagon road.
ihe region through the ianana Valley, wliere hundreds of miles ol wire have been laid, is marked
upon most charts as an unexplored region, and there
was in existence until reconnaissances were made by
the Signal Corps' officers no accurate map of the
In line building all work, apart from the
valley.
Yukon River, has been made by pack animals. On
the \'aldes section all the wire, insulators, nails, etc.,
have been carried oh mules' backs, some of it a distance of 100 miles, and great quantities of it a distance of so miles and over.
It has fallen to the lot of the chief signal officer
of the army, in his official career, to be charged
with duties more or less arduous in character, but
there has been none which in the extent and scope
of its difficulties has exceeded those connected with
the construction of this great system of public works
in the wilds of Alaska.
The labors and hardships of officers and men can
never be duly appreciated save by those having personally known the conditions of Alaskan trails, and
the work in question does not appeal to the public
imagination as that of China, Cuba and the PhilipTimber is locally abundant, but everything
pines.
food, shelter, and human soelse has to be supplied
One officer forcibly writes that what appalled
ciety.
distances from one handful
enormous
was
the
him
of humanity to another in the valley of the Yukon.
It may be added that the Signal Corps is applying
to the difficult task of telegraph maintenance and operation in Alaska the most improved devices in the
way of equipment and instruments. As representative of this equipment, a combined buzzer and telegraph set has been devised by Captain Edgar Russel,
Signal Corps. With this instrument, unless the wire
can be transmitted
broken, messages
is actually
imperfect
leakages caused by
electrical
despite

—

grounds.

Cuba.

The operations of the Signal Corps of the army
Cuba terminated with the evacuation of the island
on May 20, 1902. The Signal Corps' duties, including
in

of the entire telegraphic system of
supervised during the fiscal year
by Captain Otto A. Nesmith. The great increase in
commercial business testifies to the growing utility
of the entire system.
There were comparatively short extensions 230
miles— of the telegraphic lines during the last year,
yet the labor of repair and maintenance was very
The new lines constructed were as
considerable.
follows: Caibarien-Yaguajay, 11 miles; Palmarita
and Mayari, 40 miles; Santiago City, 40 miles, and
Guantanamo toward Sagua de Tanamo, 102 miles.
submarine cable, 16 miles in length, was laid between Caibarien and Cayo Frances, with a connectthe
the

[To

be

continued.^

operation

island,

w^ere

—

A

6%

For artillery rifle-range
miles.
Columbia
are built at
lines
practice temporary
Barracks and land lines between Vedado and Santa
Clara.
Through Captain Nesmith's vigilance, efforts on
the part of private persons or corporations to estabing land line of

telephone lines unauthorized by law was prevented, fiius subserving the rights of the government
of Cuba, in which, by law, all telegraphic and telephonic rights are vested.
In formulating regulations regarding private lines,
a proper discrimination was exercised toward persons
operating private telephone lines from which no revenue was derived, and for which informal authority
had been previously granted by Spanish officials for
their construction and operation.
The efficient character of the work done by the
Signal Corps in the construction of the Cuban telegraphic system is illustrated by practically uninterrupted telegraphic transmission throughout the year.
Despite the unfavorable climatic conditions and
topographical difficulties, there was but one occasion
during the year, for a period of five hours only, when
the wires between Havana and Santiago were comThis occurred during the violent
pletely interrupted.
hurricane of September 13th to 14th.
business increased to
commercial
The volume of
such an extent that additional wires were necessarily
strung on many miles of poles during the year. In
order to avoid further expense in this direction, a
most satisfactory test of duplex instruments was
made during March, 1902, and, contrary to the pessimistic views of many operators, the instruments
worked with great success. Steps were promptly
taken to duplex the entire line between Havana and
Santiago, but owing to unexpected delays, the installation had not been perfected when the transfer
of the lines to the Cuban government took place.
Cordial relations continued between the Signal
Corps and the various commercial cable companies
operating on the island, although, under instructions
from superior authority, it became necessary to decline to accept from, or tender to, the French Cable
Company any message to or from any point in the
United States, Europe or beyond. The International
Ocean Telegraph Company continued its courteous
co-operation in the time service, transmitting regularly for the Signal Corps time signals from the
Naval Observatory in Washington at 12 noon of
each day, in connection with which was operated the
lish
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Sanitary District Wins

in

Canal-power

Suit.

Judge R. W. Hilscher in the Circuit Court of
Will County, III, handed down a decision on November 7th dismissing the condemnation suit brought
by the so-called Gaylord syndicate, which sought to
condemn the property of the Sanitary District for
the purpose of creating a waterpower below Joliet
on the Desplaines Rivet. The court held that Chicago's public waterway must not be diverted to
private use.
The decision is considered a great victory for the
sanitary trustees and, incidentally, for the city of
Chicago. It is construed by the trustees as preserving the waterpower to the Sanitary District and
protecting it henceforth from the encroachments of
outsiders.
It is believed that it will make possible
the plan of the trustees eventually to develop and
utilize sufficient power to light the city of Chicago.
The case will be appealed and carried to the Supreme Court.
It is. announced that the work of the Sanitary
District on the power development at Joliet, which
was stopped by an injunction suit, will be soon
taken up again, together with that at Lockport.
William H. Baker, one of the trustees of the district, has two plans to give the waterpower of the
drainage channel at Lockport and Joliet to the city
of Chicago.
One is for the board to ask the Legislature to pass a measure authorizing the drainage
board to develop the waterpower for the city and
the other is to have the city develop the power itself.

Power Plant

for

London Underground
Roads.

Electric Railways Company of
pushing the work on its great
building is to be located close to
Battersea bridge on the banks of the Thames. It
is to be completed and ready for use in the early
part of the year 1904. The company now has 320
men working on the foundations with 15 steam cranes
and pile drivers. The main building will be 453 feet
small building for offices
long and 175 feet wide.
The electrical plant will
will be located near by.
generate 80,000 normal horsepower, with the maxicapacity much greater. In addition to the main
station 20 sub-stations will be erected, but these will
be but small affairs and will be stored away under
sidewalks or under street corners.
Towering above the power house will be four chimneys 275 feet high, with an internal diameter at the
base of 19 feet. Two of the chimneys' foundations
The machinery for this
are practically completed.
plant is now in various stages of construction at different places.
^^^^^^^^^^^^__

The Underground

London, England,

power

plant.

is

The

A

mum

CORRESPONDENCE.
New York
New

York, November

Notes.

—The

Pennsylvania tunnel franchise, as revised by the Rapid Transit Commission, has been accepted by the railroad company
and is now in the hands of the aldermen. The revised franchise differs from the original one on the
following points, and to these the railroad company
subscribes:
First, to give the city the use of the
tunnel for fire and police-telegraph wires; second, to
substitute a fixed limit of time within which the
franchise must be availed of, and, generally, so as
to limit, by a fixed date, the indefinite power of extension of time, reserved in the first franchise to the
Rapid Transit Commission; third, sanitary control
of the^ tunnel by the Board of Health; fourth, to
make it clear that at each new period of valuation,
the authorities of the city and of the railroad company of that day can adopt any basis of compensation
that may then be agreed upon fifth, to provide that
8.

;

at

if

any time

it

is

proposed to grant under

this

franchise the right to do local traffic, the terms upon
which such right is granted shall have the approval
of the Rapid Transit Commission, the aldermen and
the mayor, and sixth, to provide that the franchise
shall always be controlled by some company organized under the laws of the state of New York.
Neither the original nor the amended franchise contains the eight-hour labor clause, and this is the main
cause of the opposition to the ratification of the document by the Board of Aldermen.
local paper recently stated that H. H. Vreeland,
president and manager of the Metropolitan Street
Railway Company had been offered and had accepted
the management of the Yerkes system of underground
railways in London, England.
The statement has
been officially denied by Mr. Vreeland, who says he
has no present intention of leaving the Metropolitan

A

company.

A

petition in involuntary bankruptcy has been filed
against the American Union Electric Company, manufacturer of rail bonds, trolley wheels, fare registers,
etc., of 15 Cortlandt Street, by the following-named
creditors
John A. Roebling's Sons Company, $388
Dannan & Davis, $226, and the Steele & Johnson
Manufacturing Company of Waterbury, Conn., $78.
It was alleged that the company is insolvent, permitted the appointment of a receiver, to whom it
transferred part of its property, on October 27th,
transferred a part of its property to the Garvin Machine Company, and allowed creditors to obtain preference by judgments.
An order was signed last week authorizing the sale
of the Hoboken (N. J.) plant of the American Electric Vehicle Company for $15,000 cash.
The order
was issued on the recommendation of Charles J. Roe,
who was appointed receiver soon after the assignment
of J. Herbert Ballantine, who was largely interested
in the enterprise. The prospective purchaser is George
T. Lyster, formerly vice-president and general manager of the company.
On the evening of October 31st the eightieth birthday of Mr. John Fritz, the dean of American ironmasters, a dinner and reception were tendered him
at the Waldorf-Astoria.
The evening was one to
be remembered. In token of the appreciation of
Mr. Fritz's work, the four leading engineering societies of the United StateS'
American Society of
Civil Engineers, American Institute of Mining EngiEngineers,
of
Mechanical
neers, American Society
Electrical
Engineers
American
Institute
of
have decided to co-operate in the establishment of a
medal to bear the name of John Fritz and to be
awarded annually for distinguished work in the iron
and steel industries. Mr. John Thomson presented
the first Fritz medal to John Fritz on the same evening.
Letters and telegrams were read by the chairman of the dinner committee, Mr. T C. Martin, from
Hon. A. S. Hewitt, Andrew Carnegie, Charles M.
Schwab, Irving M. Scott and others
The remains of the late Professor Sidney H. Short
have been brought to this city and will be buried
Services
at Woodlawn Cemetery on Tuesday next.
will be held at 2 :30 p. m. at the Church of the Messiah, East Thirty-fourth Street and Park Avenue.
After the services a special car on the Harlem
branch of the New York Central will carry to Woodlawn all who desire to see the body committed to
the receiving vault there.
The following incorporations were made during
the week:
Queretaro Power Company, Brooklyn, N. Y. cap:

—

;

$300,000.
Davis Electric Manufacturing Company, No. 15
Exchange Place, Jersey City; capital, $50,000; incorporators, Raymond Newman, Horace S. Gould,

ital,

K.

K. McLaren.
Marvel Patents
electrical

in

Company

specialties

and

of

Brooklyn,

novelties.

The

to deal
capital

$10,000 and the first board of directors is
of Elbert Snedeker, Walter S. Crowe and
O.
Annie E. Crowe,
stock

is

made up

New England News.
field

for

—

November 7. The Watertown and LitchTramway Company has completed the surveys
an electric railway between Watertown and

Boston,

The Jackson and Battle Creek (Mich.) Traction
Company certifies to an increase in capital stock

Litchfield, Conn., and will soon award the contract
The proposed line will pass
for its construction.
through a section of Litchfield County that is not
reached by an electric railway. At Watertown it

from $900,000

will connect

to

$1,500,000.

with the Connecticut Railway and Light-
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Company's proposed branch from Waterbury,
Conn.
William G. Smith of Waterbury, Conn., a civil engineer, who accompanied the Connecticut railroad
commissioners during their recent inspecting tour, has
made his report, in which he recommends efficient
and reliable visual signals at each turnout on singletrack electric railways over which heavy cars are run
He urges the adoption of
at high rates of speed.
the railroad method of "carrying signals" by cars
which are closely followed by other cars, recommending the use of a conspicuous light for this purpose.
William D. Smith of Bangor, Maine, has taken
the contract to build an electric railway between
York Beach, Maine, and Dover, N. H.
The Todd Electric Manufacturing Company has
filed a certificate of organization with the Connecticut
secretary of state. It has a capital of $30,000 and
will make a specialty of the manufacture of the Todd
X-ray machines.
The Hartford Street Railway Company's annual
ing

report shows gross earnings $780,558, net earnings
$243,677, dividend payments $60,000, passengers carried ig,i6o,2i6, cars run 4,291,760 miles.

The South Norwalk (Conn.) city government has
voted to appropriate $15,000 for the enlargement of
the municipal electric-lighting plant and $5,000 for
equipping the system with meters. The plant has
shown a profit of $5.55° during the last year.
The Lexington and Boston and the Boston Elevated Railway Companies have made an arrangement
whereby cars will be run from Sullivan Square,
Charlestown District, Boston, to Lowell, Mass., a
distance of some 30 miles. The fare is 25 cents.
The crews will be changed at Arliiigton Heights, the
end of the Lexington and Boston line.
Euclid Madden, the motorman, and James T. Kelley, the conductor, of the car which ran into President Roosevelt's carriage at Pittsfield on September
3d, were arraigired in the District Court at PittsNovember 3d. They waived a hearmg and
field,
were held for the January grand jury. Madden's
bail is $5,000 and Kelley's bail is $2,500.
Robert Dobson of Robert Dobson & Co.. owners
of the Pioneer Woolen Mills at Pittsfield, Maine, is
considering the feasibility of building a dam and
using the waterpower for generating electricity for

business, and that it will ultimately be absorbed by
the Eastern Telegraph Company, Sir Sandford Fleming of Ottawa, says that there is an element of truth
If the Eastern Extension Company
in the statement.
is allowed to have its own way, he is quite sure its
desire is to make the Pacific cable so unproductive
that the governments interested in it will be induced
to transfer it to the company.
large staff of workmen is busily engaged in the
completion of the building in which the Ottawa Electric Railway Company will install its large storage
The battery is supplied by the Electric Storbattery.
age Battery Company of Philadelphia, Pa., and is expected to arrivs in Ottav/a in the course of a few
When the new storage battery is in operation
days.
the Ottawa electric railway, with its present modern
hydraulic plant and its auxiliary steam plant, will
have a power equipment second to none in the world.
The Montreal street railway carried last year 50,000,000 passengers and showed gross earnings of $2,Ten years ago the road carried but 11,631,046,000.
386 passengers and its earnings were only $564,406.
The net earnings for the year were $911,032, as
compared with $795,413 last year. During the year
the company paid the city of Montreal in taxes $127,257, and for snow cleaning $50,771, making a total

A

W.

of $178,029.

Information trom Indiana.

—A

meeting will be
Indianapolis, November 10.
held in Muncie on Thursday to revive the project
to build an electric line from Muncie through New
Castle to Cambridge City. E. T. Ice of New Castle
is again promoting this enterprise, but the Coulter
Brothers of Chicago are announced to be behind the
new line. The former attempt, which included an
extension to Alexandria, failed because the Union
Traction (Company of Indiana immediately began
the construction of an extension from Muncie to
Alexandria. Mr. Ice has already secured the right-

of-way from Muncie to New Castle.
The Wabash and Logansport Traction Company
New England Engineering Company the contract for changing the electrical system on its line between Wabash and Peru and installing the new system from Peru to Logansport
has awarded to the

The direct curto the latter place.
rent now being used will be displaced by alternating
large addition will be built to the power
current.
house at Rich Valley, one new engine and boiler will
be added and sub-stations put in at Peru and just

The Stanley Instrument Company
another addition to
Mass. An addition

its

shop at

is

contemplatmg

Great Barrington,

now nearing completion.
The Pawtucket Electric Company will supply the
power for the new plant of the Mossberg and Granis

Manufacturing Company, which will be built
B.
Pawtucket, R. I.

ville

A

New equipment is being coneast of Logansport.
tracted for and cars will be running from Wabash
The improvements will
to Logansport yet this year.
upwards of $350,000.
According to the Lebanon Reporter a conference
was held in Lebanon last week looking to the merging or consolidation of the Indianapolis, Lebanon
and Frankfort Traction Company, the Lafayette and
Indianapolis Rapid Railway Company and the CrawThere is, however, considerafordsville Company.
ble doubt expressed concerning the above report.
The Indianapolis Street Railway Company has received a number of new cars which are similar in
pattern and finish to the last big cars bought, except
cost

Southern Developments.

A

new power house
Charlotte, N. C, November 8.—
be erected and 18 cars will be purchased by the
The imElectric Railway Company of Rome, Ga.
provements, including a six-mile extension to LinSeymour Cunningham of
dale, will cost $250,000.
Washington, D. C, is president of the company.
being organized by Frank D.
syndicate is
Sweeten of Philadelphia, Pa., to buy the Alabama
Light and Power Company at Opelika, Ala., and
also to build an electric line to Auburn, 7% miles.
The new company will be capitalized at $200,000.
will

A

option has been secured by the new company.
The electric plant being built by an Atlanta, Ga.,
company on the Chattahoochee River will cost
long
$1,500,000. The concrete dam will be 1,100 feet

An

from shore to shore, and will be 65 feet wide at the
About 20,000 horsepower will be developed.
base
The Atlanta (Ga.) Railway and Electric Company
scale of
will, in December, inaugurate an increased
wages on an average of one cent per hour. Extra
pay is also promised men who serve a stated term
of years.
The plant

of

the

Power Company, now

Staunton (Va.) Light and
hands of the receiver,
be purchased by Edgar M.

in the

D. Anderson, will
Funkhouser and associates.

R,

schooling of

members regarding

meetings for the
their obligations to the public, their employers and
L.
the union.

Canadian Intelligence.
Ottawa, Ont., November 8.— The government cable steamer Tyrian is laying a cable in the Gulf of
Island,
St. Lawrence, from Grosse Island to Bryan
and from the latter island to Heath Point, Anticosti.

This cable will be 114 miles in length. The government's engineer, Mr. Kelley, states that the wireless
stations at Belle Isle Strait are doing satisfactory
work. He expects that all the government signal
stations in the gulf will shortly be equipped with
wireless apparatus.

The Montreal electric street railway is now receiving 5,000 horsepower from Chambly. This is
the beginning of a contract with the Light, Heat
and Power Company of that city. Improvements
at the Chambly Falls have been completed, and the
total capacity of the power company will be 20,000
horsepower. Next spring there will be a further
development of 10,000 horsepower at St. Therese
Falls.
is

lijo2

roads, these gentlemen are interested in a cottontransportation scheme and the Bahonda Colonization
Company. In all, they expect to invest something
like $10,000,000.

The Cincinnati, Newport and Covington Traction
and Light Company has decided to build a traction
depot on Third Street, Covington. The plans have
been completed, and it is stated that the construction
work will be begun in a short time. The building
will be of fire-flashed pressed brick, with white trimmings, and the interior will be fitted up for the offices
of the company, waiting rooms and rooms for the
employes of the roads using it.
The Suburban Traction Company, the Cincinnati
and Eastern Railway Company and the Rapid Rail-

way Company,

of Cincinnati, and all Scrugham
of consolidation with the
secretary of state under the new Chamberlain law
passed last winter, which provides that roads which
do not compete with each other and which may use the
same power house, may be consolidated. It will hereafter be known as the Interurban Railway and Terminal Company, the stockholders having purchased
the property of the Scrugham Terminal Company,
which now has a building under construction in Cincinnati.
The capital stock is to be $2,500,000, with
a bond issue of the same amount.
The combined
roads represent a mileage of about 96 miles, all through
territory.
Scrugham
good
Mr.
estimates that they
will carry about 300,000 passengers monthly into
Cincinnati.
The officers of the new company are as
follows:
President, G. H. Scrugham; first vicepresident, Lee H. Brooks
second vice-president and
general manager, Ellis G. Kinkead
secretary, John
M. Kennedy treasurer, William E. Hutton. (Charles
H. Davis and Guy Mallon of Cincinnati and George
H. Worthington of Cleveland complete the board of
interests,

have

all

filed articles

;

;

;

directors.
It is reported that the Western Ohio Railway Company, a Mandelbaum road, will be combined with
the (Cincinnati, Dayton and Toledo Traction Company
within a short time and that the Morgan-WidenerElkins syndicate will be heavily interested in the
deal.
This is the first move toward the consolidation
of the interests of the two syndicates in the state,
aside from what has been reported in relation to
Cincinnati.
O. M. C.

The company is extendthey are not quite so long.
ing a number of city lines and has almost completed
The Central Avethe College Avenue improvement.
nue line will be next improved with tieavy iron to
accommodate the heavy interurban cars of the Indianapolis and Northern line.
The electrical workers of Indianapolis are rnakmg
an effort to secure the international convention of
the Electrical Workers Union next year. They will
try to have the vote rescinded which selected Salt
Lake City, on the ground that the selected place is
too far west. They say that on the application of
five of the general officers of the Union a reconsideration and another referendum vote may be
taken. These applications can be had, and, with the
help promised by the civic societies and the city, InF.
dianapolis can be selected, they say.

Texas and Mexico.

—

Austin, Texas, November 7. Governor Sayers of
this state appointed a board a few days ago to investigate the feasibility of the
purchasing
state
the old electric-light and power and waterworks
plant of the city of Austin for the purpose of supplying the several state eleemosynary institutions
and the capitol building in this city with water, light
and power. The city has no use for this plant, as it
has a new and up-to-date plant of its own. There
are four large state eleemosynary institutions located
here, and only one of them has its own power plant.
The present cost of providing these institutions and
the state-capitol building with water, light and power
is almost $75,000 per annum.
It is believed that this
cost will be greatly reduced by the state owning a
central

plant.

action of the Union Traction Company of
Cleveland, Ohio, in entering the Texas field with
a proposition to build an interurban electric railway
between Sherman and Austin, a distance of about
250 miles, has aroused the other interurban electricrailway interests in this state, and hardly a day
passes that announcement is not made of other projects of this character in different parts of the state.
The most important of these announcements is that
the
Northern Texas Traction Company, which
operates an interurban electric line between Fort
Worth and Dallas, is to build immediately 125 miles
of interurban lines, making Fort Worth the hub
for this extensive system.
The lines which are to
be built by this company are as follows: Fort Worth
to Weatherford, a distance of 31 miles; Fort Worth
to Denton, 35 miles
Fort Worth to Cleburne, 28
miles
Fort Worth to McKinney, 40 miles. It is
estimated that the cost of building and equipping
these lines will exceed $3,000,000. The Northern
Te.xas Traction Company is composed of Ohio capitalists, but it is asserted that it has no connection
with the Union Traction Company, also of that

The

;

;

The Amalgamated Association of Street Railway
Employes of Richmond, Va., has begun a number of

,

15,

on the extension

that village.

at

l\'<jvenibcr

In connection with the report that a cable ring
in co-operation with certain Australian govern-

ments to place the all-British Pacific cable in a disadvantageous position in competing for Australian

From the Buckeye

State.

Cleveland, Ohio, November 8.— It is said that the
village of Middlefield, with a population of about
500 people, is the smallest incorporated town in the
The plant is
state -to have an electric-light plant.
operated by a pail factory, which put in a plant for
its own use, and then extended it for the people of
the village. The town also has two electric roads
and another is being built.
The passenger earnings of the Lake Shore Electric
for October were $40,636, or $8,000 more than for
the corresponding month of last year. There has
been an increase in the freight receipts also.
The National Carbon Company has declared a dividend of 1% per cent, on its capital stock.
Harry Gallagher of Xenia has asked for a franchise allowing him to operate an electric-light plant
He proposes to organize a company
in that city.
and furnish lights at a much lower price than is at.
present paid.
It is said that the SuDrenie Court at Havana has
confirmed the franchises granted the Havana and

Company, in which Cleveland
Youngstown and New York capitalists are interested,
and the work of developing the original plans will
For this purpose, L. W. Pryor, Harry
begin at once.
Hayes and George York of Cleveland, George F.
Penhale and H. W. Whipple of New York, and
W. H. Park and Attorney M. A. Norris of Youngstown will go to Havana at once. Besides the railJamianatas Railway

state.

The

representatives of the

Union Traction Com-

pany are meeting with great success

in securing
subscriptions to stock in the company which it is
organizing to build the Texas road. Several hundred thousand dollars of stock has already been
subscribed by citizens of the cities and towns through
which the line will pass, and, in addition to this, the
free right-of-way is being given through the counties
and valuable franchises donated by the cities and
towns. Branch lines are projected from Hillsboro
to Itasca, Brandon and other towns in that county.
It is announced that the survey for the proposed

interurban electric road between Beaumont and Houston, a distance of about 80 miles, which has been in
progress for some time, will be completed by the first
of the coming year. Construction work is expected to
begin soon thereafter. This line will connect the
Beaumont and Sour Lake oil fields with Houston
and will handle both freight and passenger traffic.

The largest electrical enterprise in Mexico is being undertaken by the Jalisco Development Company, which was recently organized, and has its
principal office in the city of Guadalajara, Mexico.
This company has already completed the survey
for an electric railway which it proposes to construct
^

Xovember

15,
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Guailala.iara
and Cliapala, a well-known
watering place, siliialed on the lake of that name.
The distance is about 30 miles. This road will pass
through a number of thriving towns. The company
has also taken steps to supply electric lights and
power to the towns and villages situated within a

These
radius of 30 to 60 miles of Guadalajara.
towns and villages have a population aggregating

The company has entered into a
00,000 people.
contract with the Fuentes Electric Company, which
has a great electric power-generating plant situated
on the Rio Grande, near Guadalajara. This company is now capable of supplying 10.000 horsepower.
This can be increased to 50,000 horsepower when occasion demands the additional improvement. The
officers of the Jalisco Development Company are:
vice-president, J. M. ZerPresident, J. M. Chavez
meno: treasurer, Ernesto Mora.
Francisco Belden of Monterey, Mexico, president
of the Empresa Company, which owns and operates
an extensive system of street railways in that city,
states that there will he a general meeting of the
stockholders of the company held at an early day
to consider the proposition of either equipping the
system with electric power or to sell it to the syndicate of Baltimore (.Md.) capitalists who recently
bought out the Slayden street-car system in the
same city, and was granted a concession and franchise to build an extensive addition to that system,
;

to be operated by electric power.
street railway, one mile long, is being constructed at Cananea, Mexico.

of which

all

An

is

electric

The Guadalajara Tramvias Company and the

Elec-

Light Compan)', both of the city of Guadalajara,
Mexico, have consolidated their interests. The object of this fusion is to convert the tramway system
into electric lines and to utilize the surplus power
The
of the consolidated plants for other purposes.
consolidation deal is to be ratified at a meeting of
the stockholders, to be held at Guadalajara, on Notric

vember

Sth.

The Mexican government has just granted a concession to prominent mining men of Temascaltepec,
Mexico, to install a plant to utilize 2,000 liters of
water per second from the Rio Verde, in that district.
This plant is to be used for generating electric

power.

A

number of large electric plants are being inIt is stated that there
stalled in mines in Mexico.
is more electrical machinery going into that country
now than ever known before.
There is a prospect of the great dam across the
Colorado River at Austin, which was destroyed by
the flood three years ago, being rebuilt by private
H.
capital.

Detroit,

Mich.

—

General Manager C. M.
Detroit, November 8.
Hayes of the Grand Trunk Railway has confirmed
the report that the Detroit and Toledo Shore Line
has been purchased by his road, in conjunction with
Clover Leaf interests, and will be operated as a steam
road in order to gain access to the Ohio coal fields.
In the recent automobile races in Detroit, the electric machine Torpedo, owmed by W. C. Baker, made
a new world's record for 10 miles by covering the
course in 17:58. Mr. Baker also broke the world's
record for five miles.

The Windsor, Sandwich and Amherstburg

street

railway is being extended from Ojibwa to Amherstburg, Ont. American capital controls the road, and
American engineers oversee the work, but Canadians
will be preferred for hire in the balance of the construction

work.

The Michigan Central Traction Company has been
incorporated w-ith $200,000 capital to build an electric
line between Lansing and Battle Creek.
An electric-railway company, the general office
of which is to be in Detroit, has been incorporated
and will build a road from London, Ont., to Port
Burwell. The road will be called the London, Aylmer and North Shore, and will extend a distance of
45 miles through the counties of Elgin and Middlesex, connecting with the Canadian Pacific at London.
Dr. F. Hassler and Dr. F. Hitchcock of Detroit,
with New York and Aylmer capitalists, are the incorporators.
They will form a construction company and work will be begun at once. The road is
expected to be in operation by July i, 1903.
novel feature of one of the electric railways
building south from Saginaw to Frankenmuth is
that all employes must be stockholders. Applicants
for the positions of conductor or motorman are being asked to take $100 worth of stock.
Commissioner Bishop of the Massachusetts Railway Commission is expected in Detroit soon to inspect the methods of handling the interurban service
and the adoption of electricity to the operation of
railroads.
The recent convention of the American
Street Railway Association in Detroit has done much
to arouse the interest of the East in western electrical
methods. Much newspaper comment has been made
in the East on this convention and its probable effect
on electrical railroading all over the country, and
the eastern papers, with one accord, declare the
western seri-ice superior to that anywhere else in

A

United States.
The Detroit United has ordered of the

the

St.

Louis

Car Company 25 new vestibuled box cars. These
cars will be similar to those in use on the Metropolitan street railway of New York, except that they
will have the extended rear platform divided by a
guard rail from the passageway.
C. G. W.
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Northwestern Notations.

[ictwoen

Crouch of the Denver

—

Minneapolis, November S. Roy Holly of Clarkfield, Minn., has gone to Dawson, Minn., where he
lakes charge i>f the electric-light plant.

The Keokuk (,IowaJ Electric Railway and Power
Company will erect a large new power house, which
will be fireproof.
The engine room is to be rebuilt
of brick.
The system of line shafting is to be replaced by direct belting. A new switchboard will be
installed and the system of wiring in the power
house will be rearranged.
The municipal lighting plant of Barnesville, Minn.,
is to be improved by the erection of a new power
house and the addition of new machinery, at 'a cost

of $7,000.

The purchase by

the city of the electric-light plant
Hastings, Minn., is under consideration.
Work has been started at Washington, Iowa, for
the construction of the municipal electric-light plant,
for which the contract was let some time ago.
The council of New Ulm, Minn., has reduced the
rate for lighting from 12% cents per thousand watts
to 10 cents, and has done away with a minimum
charge.
The council also concluded to install meters
without charging meter rent. The council has started
a war for business with the private company, which
has a plant in the city.
committee of the council of Lake Linden, Mich.,
is
considering the cost and the advisability of inat

A

an electric-lighting plant.
The Western Union Telegraph Company is at outs
with the Minneapolis Chamber of Commerce, resulting in the former withdrawing its offices and wires
from the trading floor, and the cutting ofif of all
quotations of the Minneapolis market over the Weststalling

ern LTnion system.

R.

Among

the Rockies.

—A

City, Utah, November 8.
suit has
been filed by S. W. Riter against the Logan (Utah)
City Council to prevent the latter from issuing the
$35,000 worth of electric bonds voted for that purpose by the citizens this year. Opponents of the
bonds have contended that the city has no legal right
to issue bonds for more than $28,000.
The state
land board, which purchased the entire issue, was
satisfied as to the legality of the bond issue, but
in order to be perfectly safe, decided that the question should be passed upon by the courts.
The suit
was therefore brought, and after being passed upon
by the District Court, will be at once appealed to the

Lake

Salt

Supreme Court.
A petition was presented to the board of county
commissioners of Salt Lake County, Utah, this week
by the Salt Lake and Suburban Railway Company,
,

asking for a franchise through sections of the county
which were not included in the former franchise
and abandoning parts of the road which had been
contemplated on account of the route passing through
parts of the country not well adapted for streetrailway purposes nor so thickly populated as the
sections indicated in the present application.
At a meeting of the street committee of the City
Council of Salt Lake City this week an ordinance was
passed requiring the street railways operating cars
through Salt Lake and suljurbs to provide fenders
for all cars within 60 days after the passage of the
ordinance. A penalty of $50 to $150 fine is to be
imposed for each offense. The City Council of Salt
Lake extended the time for the placing of the fenders to si.x months and reduced the penalty for
lack of application within the specified time to a
minimum fine of $10, also granting to the company
the right to select the design of fenders to be applied.
At a meeting held here last week by the passenger
agents representing various railroads having offices
in Salt Lake City, it was decided that electrical railroads have been and are a benefit financially to the
regular railroad systems in that they have displaced
suburban railroad depots and thus permitted railroads to give better express service for long distances
and obtain more revenue from this source, also in
building up suburban traffic to a point never reached
before, much of this traffic beirig obtained by steam
railroads when competition for it is possible.
All Salt Lake City and suburban street cars were
equipped this week with mail boxes, enabling residents living at a long distance from the postoffice
to haA'C their letters in the hands of the postoffice
people within a short time after they are mailed.

The new power drills at the Bingham and New
Haven Mining Company's properties at Bingham,
Utah, are now in place and are being run by electricintended to light the entire plant by the
same power.
ity.

It

is

The machinery

has been handling
soon be able to return

The crown prince of Siam, his brother and
bers of his suite visited the General Electric
pany's plant at Lynn, Mass., last week.
George
tion
last

memCom-

McCulloch, president of the Union Tracof Indiana, arrived home from Europe
week, and will hereafter reside in Indianapolis.
F.

Company

W. B. Hibbard of Colorado Springs, Colo., died
on November ist. He was an old-time telegrapher
and was superintendent for the Western Union in
the early '70's, with headquarters in Salt Lake City.
The body of John W. Mackay, who died in London on July 20th, was shipped to the United States
trom London on November 5th. Mrs. Mackay and
her daughter, the Princess Colonna, accompanied the
remains.

George L. Cragg, the Chicago patent lawyer, announces that the entrance to his offices will be at
Room No. 1453, Monadnock Building, being the
north suite m the space formerly occupied by Charles
A. Brown & Cragg.
President T. J. Carling of the Macon (Ga.) ElecLight and Railway Company, upon the dissolution of that company recently, was presented a handsome silver service by the board of directors as a
token of esteem and friendship.
tric

John Garden of Wheeling, W. Va., has been appointed chief electrician of the Wheeling (Va.) Steel
and Iron Company, to succeed W. S. Kirker, resigned, who goes to Pittsburg, Pa., to superintend
the manufacture of a new type of gas engine patented by him.
George F. Porter, for the last 10 years secretary
and treasurer of the National Electric Light Association, has been appointed manager of sales for the
-Atlantic Insulated Wire and Cable Company, Stamford, Conn.
Mr. Porter will have headquarters at
Street, New York city.
Eugene N. Foss, manager of the B'. F. Sturtevant
Company of Boston, was defeated in the congressional
election of November 4th, greatly to the regret of his
friends.
At the same election, however, Mr. Foss'
brother, the Hon. George Edmund Foss, was again
returned to Congress from a North Side district in

120 Liberty

Chicago.
C. S. Powell, manager of the Cleveland office of
the Westinghouse Electric and Manufacturing Company, will go to England next month in the interests
of the company.
He will be accompanied by Charles
F. Scott, chief electrician of the company, and A. M.
Mattice, chief engineer. Mr. Powell and Mr. Scott
returned from England only a short tifne since.

Edward B. Maltby, ex-president of the Boston
Electric Light Company and a director of the Edison Electric Illuminating Company of Boston, died
of paralysis at his home in Boston, on October 30th.
He was 61 years oild. He was vice-president of the
Copper Range Consolidated Company, and the New
England Cotton Yarn Company, and a director in

many

other corporations.

Dr. R. N. Tooker, one of the leading homeopathic
physicians of Chicago, died suddenly on the morning
of November gth at his residence on Dearborn Street.
Dr. Tooker was 61 years of age and leaves a wife
and three children. He was a man of admirable
parts, and. in addition to his medical labors, found
time to study in the mechanical and electrical fields.
Dr. Tooker was the inventor of the automatic door
on fire-alarm boxes, which is in use in most of the
principal cities of the world.

Henry A. Everett has been

elected president

of

Toledo Railways and Light Company, to succeed
Albion E. Lang, who has resigned and will retire
from the street-railway business other than to retain
his holdings in the properties.
Mr. Lang, who is
an ex-president of the American Street Railway Association, and has been a prominent street-railway
man, will take a trip abroad as soon as he is relieved
of the receivership of the Lake Shore electric road,
which will occur when the plan for refinancing the
company is put in operation. This work is progressthe

ing as rapidly as could be expected, and will likely
be completed by the end of the year. Mr. Everett
and his family will spend about five weeks in New

York and

the

East also, as he wishes to rest up a

before taking hold of the work, which will be
turned over to him when the railroad properties arc
little

refinanced.

all

now all installed for the Tonoand Power Company's new plant,

PERSONAL.
G. M. Basford, editor of the American Engineer
and Railroad Journal, is in Chicago.

Matthews, the well-known dealer in electrical supplies in St. Louis, was among the Chicago
visitors last week.
N.

Manager Benson of the General Electric Company
Salt Lake City, LTtah. who has been seriously ill
for some weeks past, is rapidly recovering, and Mr.
at

who

will

is

pah (Nev.) Light
and with an 80-horsepower engine and a two-phase
generator the company can furnish lighting facilities
for 1,000 lights and have left floor room sufficient to
double the capacity of the plant in case the increased
growth of the town demands it.
A.

W.

for Mr. Benson,
Colorado office.

his

to

office,

work

the

ELECTRIC LIGHTING.
The
Ind.,
eral

is

City Electric Lighting

Company of Vincennes,
Waldo as gen-

to be reorganized with C. G.

manager.

The Chattanooga (Tenn.) Light and Power Company has been awarded a contract for lighting the
city during a period of two years.
The Central Heat and Power Company has been
granted a franchise by the City Council of Rockford,
III, for the installation of an electric-lighting plant.

A

controlling interest in the Centralia

(111.)

Light

and Power Company is said to have been sold to a
.syndicate which is buying up gas and electric-light
plants throughout southern Illinois. The new management proposes greatly to' improve and extend
both the gas and electric-light plants. It is also inti-
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mated that the same people are contemplating the
purchasing of the Centralia street-railway system.

The People's Light, Heat and Power Company of
Salina, Kan., has prepared plans for the remodeling
machinery and
of its electric-lighting plant.
necessary supplies will be bought to put the plant
in first-dlass shape.

New

The Chicago Yaryan Company has been granted
a 20-year franchise by the City Council of Chicago
to furnish steam heat and electric light in Austin,
one
of
one-third
the cost to consumers being
cent per cubic foot per year for heat and 10 cents
per kilowatt for current for incandescent lamps. The
company furnishes the city with 100 arc lamps at
$40 a lamp and hands over 10 per cent, of the gross
receipts.

ELECTRIC RAILWAYS.
The City Council of St. Thomas, Ont., Canada,
recently voted to buy over the St. Thomas electric
railway, which has not been operated for the last
two months or so. The system will 'become city
November

property on

,

17th.

meeting of the Chicago City Council
the ordinance granting a franchise to the Chicago
Northern Railway Company from Peterson Avenue
to the city limits in the Twenty-seventh ward was
passed. This line is the city link for the freight
line running through Skokie Valley.

At the

last

The Jackson and Battle Creek (Mich.) Traction
Company of the Boland electric-railway system, now
in course of construction and nearly completed, last
week filed a mortgage to the Savings and Trust
Company of Cleveland, Ohio, in the sum of $1,200,000, to secure a like amount of five per cent, bonds

payable in 1923. The line between the two towns
will be in operation by the first of the year, it is

November

The Quincy, Rushville and
and equipment.
Beardstown line is 70 miles long and the Niota, or
East Fort Madison, Iowa, is 6d miles. A line south
through Pike and Calhoun Counties to St. Louis, Mo.,
will be built, it is said, immediately upon the comof these

POWER TRANSMISSION.

ice

has been discontinued.

The

local transportation

committee of the Chicago

City Council has resolved not to allow trolley cars

on the Evanston division of the Chicago, Milwaukee
and St. Paul Railroad south of Wilson Avenue, where
The
the Northwestern elevated road terminates.
company wants to change its motive power from
steam to electricity on this line. It is now understood that negotiations have been resumed between
the Northwestern Elevated and Chicago, Milwaukee
and St. Paul roads regarding an agreement and joint
use of tracks for Evanston traffic. The transfer decision affecting the Chicago Union Traction Company
has had the effect of greatly increasing the North
Shore surface traffic, and the elevated road is naturally eager to improve its facilities, in consequence.

At the City Council meeting in Chicago on November loth an order was introduced directing the
committee on local transportation to prepare an ordinance making it a finable offense for any person to
or give away a street-car transfer or attempt to
use a transfer which has been improperly secured.
The order, also, directed the committee to report
to the council whether the one-hour time limit of a
transfer is a proper limit, recommend such changes
as it may deem wise, and prepare a comprehensive
transfer schedule, based on the recent decision of
the Supreme Court. The order went to the transAn order was also passed
portation committee.
directing the corporation counsel to report what compliance, if any, the Union Traction Company was
making with the court's decision.
sell

last week between a syndicapitalists and Bracey, Howard

Contracts were signed
cate of

Quincy

(111.)

& Co. of Chicago' for the building of an interurban
electric railway from Quincy to Beardstown, 111.,
and from Quincy to Niota, 111. The road will be
standard gauge, and at Beardstown will connect with
the Baltimore and Ohio Southwestern, and at Niota
with the Santa Fe system. The line to Beardstown
is to be running by June next.
The total capital for
financing

ranged

the

for.

enterprise has been practicallly arIt will require $3,000,000 for construc-

•

cco.

Thaddeus

electrical

corporation

River.

Colo,

government experts

said that

will

visit

the

Menominee River next spring to study the river and
its tributary streams for the purpose of advising the
development of water power. The government engineers will visit Chappee and White Rapids, where
the water power is said to be the best in that section.
It is
said that engineers are being sent from
Boston, Mass., to Tacoma and Seattle, Wash., to
begin work on a project which has for its chief aim
the harnessing of the waters of the Puyallup Glacier
on Mount Ranier, located in the southern part of
the state of Washington. It is said that if successful this will be the first instance wdiere glacial waters
have been used directly to provide power. Stone
& Webster, Boston eng-ineers, are undertaking the
work in order to provide the cities of Tacoma and
Seattle with electric light and power.
The plan is
to construct from the glacier a flume 14 miles long,
through which a head of water will flow sufficient to
generate 50,000 horsepower. The water in running
through the flume will drop 600 feet and through
penstocks will be diverted into turbines connected
with electric generators.
three-phase alternating
current will be transmitted at high voltage to Tacoma and Seattle.

A

PUBLICATIONS.
Pass

& Seymour

of Solvay, N. Y., call attention
Gem porcelain rosettes in an attractive
pamphlet.
The engineers of the Nernst Lamp Company have
studied carefully the problem of the correct di=tribution of light, and their conclusions are incorporated in a booklet that is distributed to the trade
by the company. The light-distribution advantages

to their Little

of the Nernst

lamp are well

set forth in the publica-

tion.

The Shelby Electric Company of Shelby, Ohio, is
distributing to the trade a little pamphlet which contains some interesting information in regard to loss
of illumination in incandescent lamps.
Comparisons
are made by means of illustrations of the effective
vertical illumination cast by the Shelby and other
types of lamps.
The Telephone Magazine of Chicago has passed
under the control of the newly organized Telephone
Magazine Publishing Company, of which John R.
Dare is president. It announces that no one engaged
in the manufacture or sale of telephone apparatus,
either directly or indirectly, has any financial interest
in the Telephone Magazine.
C. E. Kammever co'^
tinues as editor.

MISCELLANEOUS.
In the quarterly fire report of the electrical bureau
of the National Board of Fire Underwriters for the
quarter ended October loth, there are renorted 164

aggregating $152,609.
electrical
losses
Thirty-four fires, losses aggregating $300,437, were
reported as due to electricity, but were found to be
due to other causes.
The largest trust deed ever filed in Los Angeles,
Cal, is said to have been that recorded recently of
the Edison Electric Company of Evanston, Wj'O.,
and Los Angeles, Cal, to the Los Angeles Trust
Company and the United States Mortgage Trust
with

fires,

Company

of

company

will

New York

city for $1,000,000.
The
issue $1,000,000 five-per cent, bonds
maturing in 20 years. The proceeds are to be used
in improvements and extensions.

Professor Borchers of Aix-Ia-Chapelle, Prussia,
is reported to have discovered an electrolytic method
for
producing
metllic
calcium.
The perfected
process was attained only after many failures. It
is very simple, calcium chloride being the only compound used. The scheme gives promise of reducing
the price of calcium from nearly $2,000 a pound to,
The metal produced
it is said, less than a dollar.
is softer than lead and rapidly oxidizes into lime on
exposure to the air.

New

of

Electric Company, an inJersey, has been incornorated

under the laws of Pennsylvania with a
$100,000.

is

machinery.

The Philadelphia (Pa.)

been incorporated with a capital of $25,000 to transmit electricity for power and light purposes from a
plant to be established on the Little Saskatchewan

said.

Oak Park, III, a suburb of Chicago, is having
trouble with the Lake Street Elevated Railroad Company. The railroad company has for the past stored
a large number of cars on sidings in Oak Park,
much to the disgust of the suburbanites, who said
the street along which the cars stood was spoiled
by their presence. The company was asked to remove them and refused, threatening to discontinue
•the fast "express" service to the suburb if compelled
Injunction proceedings were filed against
to do so.
the company by the village of Oak Park to compel
As a result the express servit to remove the cars.

he Electric Railway Switch Company of Detroit,
Mich., has been incorporated with a capital of $100,t

Cahill of Washington, D. C, has leased
7,000 snuare feet of floor space from the Holyoke
(Mass.) Water Power Company for manufacturing

lines.

The Rapid City Power, Light and Woolen Manufacturing Company of Rapid City, Man., Canada, has

It

1902

TRADE NEWS.

lion

pletion

15,

The Las Animas
has

Electric

Company

incorporated with
a
incorporators are Tom

'been

The
$25,000.
P. G. Scott and others.

capital

of

Denver,

of

of
Gardner,

capital
J.

The Reed-Squire Electric Companv of Kansas
City, Mo., has been incorporated with a capital stock
of $40,000. The incorporators are E. N. Reed, W.
J.
Squire, Louis O. Crooker and H. M. Squire.
The Phcenix Glass Company announces
has
206

removed

its

Chicago

that

and salesroom

office

it

to

Wabash Avenue, on the southeast corner of
Adams Street. At this location the company will
carry a complete line of samples, and
are invited to visit the salesroom.
western agent for the company.

all in

E.

the trade

H. Fox

is

The McGuire Manufacturing Electric Company,
rheostat builder of Chicago, has just sent out to
the trade a very complete and illustrated "handy
catalogue" of its various types of rheostats. The
McGuire Manufacturing Electric Company began
the manufacture of rheostats a year or so ago.
Since
commencing this new department of its business the
company has progressed remarkably. The new catalogue contains list prices and illustrations of various
types of ordinary rheostats, motor starters, speed
regulators, dynamo field regulators, theater dimmers,
etc.
Attention is called to the fact that the company is in line to build rheostats to specification.
Many of the McGuire rheostats are now in use
throughout the United States, and quite a number
of the McGuire motor starters and regulators are
in use controlling some of the largest newspaper
presses in the country. As is well known, the excellency of the manufacture of a rheostat is vital to
the electrical manufacturer who couples it with, say,
a dynamo or motor.
defect in the rheostat would
be attributed to the dynamo, and as a consequence
the good reputation of the McGuire products has
had to be earned.
The McGuire Manufacturing
Electric Company has a large factory behind it, and
the future prospects are excellent.

A

BUSINESS.
The

Electric Appliance Company of Chicago has
issued a "Chain of Evidence" about two yards long
giving extracts of letters received from users of
Packard incandescent lamps. Every user of incandescent lamps will find it of interest. It will be sent
upon request.

The Steam and

Electrical

Equipment Company

of

Pittsburg reports the sale of one 300-kilowatt General Electric
street-railway
generator, direct-connected to a Wetherill tandem Corliss engine, one
Russell boiler, and one Corliss engine. This company calls attention to its Cosmopolitan condensers,
which are condensing a pound of steam with a pound
of condensing water, it is said.

The Chicago House Wrecking Company, Chicago,
announces that it has purchased at a recent sale
150,000 new incandescent lamps of standard make
which it is offering at bargain prices. The lamps
can be furnished in any candlepower from eight to
25 and any voltage from 100 to 120, with Edison,
Thomson-Houston or Westinghouse base. The company has issued a new catalogue, which gives full
information concerning these lamps and other bargains in electrical and mechanical machinery.
With the purpose of helping to abate the smoke
nuisance in Providence, R. I., the Rhode Island and
Suburban Railway Company of that city has contracted for a large equipment of Roney mechanical
stokers for

its

new

boiler plant.

The

plant will have

an ultimate boiler capacity of 8,300 horsepower. Another large concern, the Naragansett Electric Lighting Company, is also installing a complete equipment
of Roney stokers, comprising 12 stokers of the quadruplex type, operating under Babcock & Wilcox boilers of 4,500-horsepower capacity.
A third industrial
plant employing these stokers is the Brown & Sharpe

Manufacturing Company, where Roney stokers under
two batteries of Babcock & Wilcox boilers have been
in use for some time with excellent results.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Patent
Brush-holder. Norman C. Bassett, Lynn,
712,477.
Mass., assignor to the General Electric Company,
Schenectady, N. Y. Application filed

March
The

24,

1902.

has a flaDee inclined to tlie radius of
the commutator, and a carbon brush lies against the face of
the flange. A coiled spring in the rear of the brush has
one end connected directly with the upper end of the
brush and the other eud with the brush-holder.
712,513.

brus>i-l)ol(Ier

Outlet

Bushing

for

Conduits.

Frederick

W.

Erickson,

Boston,

Ofjice^

Mass.

November
Application

4,

igos.

two similar hollow paits
provided with an enlarged head and a smaller rearward
portion, the head having a suitable orifice.

Regulator for Alternating Series Arc-light
Systems. Josef H. Hallberg, New York, N. Y.,
assignor to the General Incandescent Arc Light
Company, New York, N. Y. Application filed

Interior-conduit Outlet Box. Frederick W.
Erickson, Boston, Mass. Application filed March

27, igoi.
The regulator comprises an elastically suspended magnet coil in series with the generator and lamps, and a bal-

March

15,

filed

1902.

The bushing

is

composed

of

712,514.

1902.
The box is cast from molten metil and is provided witli
openings for the insertion of conduits or bushings which
are closed with disks whose peripheries are formed into

26,

ridges and furrows.

712.521.

November
anced core.

Regulator for Alternating Series Arc-light
Systems. Josef H. Hallberg, New York, N. Y.,
assignor to the General Incandescent Arc Light

712.522.

November

15,

New

Company.

WESTERN ELECTRICIAN

1902
York, N.

Y.

Application

filed

January

29, 1902.
This regulator comprises a device responsive to any
increase of current upon the line within predetermined
Hinits, and which will act when energized to introduce an
impedance upon the line proportional to any decrease in
load upon such line, and means for automatically hanging
the ratio of the current transformation through the device,
whereby the power factor of the system will be miintained
practically constant from zero to full load. (See cut.)

Regulator for Alternating Series Arc-light
Systems. Josef H. Hallberg, New York, N. Y.,
assignor to the General Incandescent Arc Light
Company, New York, N. Y. Application filed

;,523.

January

29,

1902.

a device normally responsive to
an increase of current upon the line and which will act
when energized to introduce an impedance upon the line
proportional to any decrease of load. A second similarly

The inventor describes

acting device normally irresponsive is arranged to be cut
into the circuit when the current upon the line exceeds a

predatarmioed amount.

Regulator for Alternating Series Arc-light
Systems. Josef H. Hallberg. New York, N. Y.,
assignor to the General Incandescent Arc Light
Company, New York, N. Y, Application filed

',524.

January

29, 1902.
This invention is very similar to the preceding one.

Method

->535'

of Constructing Electric Switches.

George H. Hill, Glenridge, N. J., assignor to
the Sprague Electric Company, New York,
N. Y. Original application filed August 10, 1901.
Divided and this application filed January 24,

Brookline,

The method consists in first applying a skin or film of
insulating material to the contact support, and then applying under the action of heat an insulating compound over
the skin or film-covered portion of tlie support.

filed

January

13,

1902.
A covering for the joints or splices of electric cables
comprises a jacket or sleeve capable of being fitted over
and cemented to the covering of the cable, and a section
of cementing material carried on the sleeve or jacket to
permit cementing it in place.

Winding

2,584.

for Electrical Transformers.

John

Peck, Pittsburg, Pa., assignor to the Westinghouse Electric and Manufacturing Company.
Application filed March 21, 1902.
S.

A

parallel circuit winding for electrical transformers
a number of coils which are subjected to unequal induction, the coils being divided into as many
equal sections as there are coils and the sections being so
cross-connected that the induction is uniform for the several parallel circuits.

comprises

System of Motor Control. William B. Potter, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed November i, 1900.
See page 344.

2,589.

Commutator Brush. William B. Potter,
Schenectady, N. Y., assignor to the General ElecCompany, Schenectady. N. Y. Application

2,591.

tric

September

1901.
The brush consists of a prism of conducting material
having one end cut away so as to reduce one of its lateral
dimensions without reducing the other.

filed

9,

Switchboard Socket. Howard R. Sargent.
N. Y., assignor to the General
Electric Company. Schenectady, N. Y. Appli-

2,600.

March

1901.
A socket for use with a panel or switchboard
filed

5,

is

de-

scribed.

filed

May

7,

the

bousing in a inanner
the grinding wheel.

Trolley.

^539-

1897-

A number
electric
device,

of car-asles are each provided with a dynamomachine and with an electrically actuated braking
means whereby the dynamo-electric machines

may supply

current

to

operate the braking devices, and

means whereby any one of the braking devices will be
released whenever the speed of rotation of its axle becomes substantially less tban that of another axle.

Hood Support

Interchangeable

712,652.

for

High-

tension Electric-lamp Service. John H. B. Conger and Charles J. Eichhorn, Newark, N. J.,
assig;nors to the Tea Tray Company, Newark,
N. J. Application filed January 24, 1902.
Combined with the support are a footpiece, arms and
forming

a

frame, a grooved insulation arranged in
therein,

The

battery

is

composed

of a solution,

and babbitt metal.

and an electric

blue stone, zinc

Process of Operating Electric Motors.
Jesse Harris, Rensselaer, N. Y. Application filed

to support toothed work, and
is supported on the motorbe adjustable with reference to

712,673.

same

Newton

Brake Shoe. Frank E. Case, Schenectady,
N. Y., assignor to the General Electric Company,
Schenectady, N. Y. Application filed June 30,

712,650.

712,668.
Gravity Battery. Wilfred N. Gove, Philadelphia, Pa.
Application filed January 16, 1902.

1902.

to

filed March 20, 1S99.
The method of regulating the electromotive force on the
direct-current system supplied by a rotary converter consists in maintaining the held excitation of the rotary converter constant and automatically decreasing the phase
angle between curreat and electromotive force on the
alternating-current mains as the load on the rotary converter increases. (See cut.)

plication

and movable pivotally
lamp supported by the insulation.

electric attachment for machine tools is described.
It comprises an electric motor, a housing for it, an armature shaft, bearings for it in the housing, a grinding wheel
mounted on one of its ends, an indexing rest projecting

means whereby

eral Electric

the frame

An

from the motor-housing

Regulating Rotary Converters. Ernst J.
Berg, Schenectady, N. Y., assignor to the GenCompany, Schenectady, N. Y. Ap-

712,639.

collar,

Charles
S.
Electric
Grinding
Device.
Hisey. Dayton, Ky., assignor to the Hisey-Wolf
Machine Company. Cincinnati. Ohio. Applica-

2,537.

tion

Exercising Apparatus. Richard Aronstein.
712,634.
Goldfield, Colo.
Application filed June 18, 1902.
One claim reads: In an exercising apparatus for drillstriking practice the combination of an electric generator,
being either attached to the apparatus or independent of
the same, an insulated wire circuit connection from the
positive pole of the generator to the lower end of the drillsteel, the insulation of the drill-holder by a rubber sheet,
a circuit connection from the negative pole of the generator to the ground plate and the copper strip fastened to
the handle of the drill-striking hammer.

Schenectady,

cation

1902.

Application

Mass.

357

January 23, 1902.
The method described

consists in passing an electric
current into separated bodies of fluid conductors; conducting the current from the separate bodies of fluid conductors through recurring paths; a plurality of the paths
being always in electrical connection with a plurality of
the fluid bodies, the paths cutting a magcetic field.

Hublinger,
Barberton,
July 3, 1902.

Ohio. Application filed
The trolley consists of a horizontally bifurcated head,
the arms of the head being perforated in alignment to re-

712,685 and 712,686.
Socket for Incandescent Lamps.
Owen E. Kenney, Toledo, Ohio, assignor to the

Yost-Miller
tion filed

Company, Toledo, Ohio.

May

Sheet-metal

31,
lis

Applica-

1902.
are

used for the casings of the

sockets.

Electromedical Apparatus.
York, N. Y. Application

712,715.

New

Louis
filed

Petich,

March

11,

iQor.

An

electrical device for treating the human body is selfconiained in compact form, and includes a battery, an
induction coil, and opposite terminals consisting of inclosing shells, together with a holder upon one of the
terminals, and divers attachments, each having a like
handle to fit separately in the holder.

SO. 712,639.— REGULATING

ROTARY CONVERTERS.

NO. 712,522.

— REGULATOR

SERIES
ceive a shaft, a shaft mounted therein, a sleeve mounted
on the shaft having sloping arms, a trolley wheel mounted
between the arms, and means for revolving the sleeve on
the shaft to bring the trolley in alignment with the wire.

Motor-controlicr. George E. Krause and
.Arthur L. Bolen, Indianapolis, Ind. Application

712.549.

October 7, 1901.
In the motor-controller are combined a number of electrical resistances forming part of the motor circuit, a pair
of terminals for eacli of the resistances, and means for
changing bridging connections between the terminals,
whereby the resistances may be placed in series or any
number of the resistances placed in parallel with the remaining series-arranged resistances.

filed

712,551.

Electric

\vood Park,
house.
21,

Lamp.
Pa.,

Pittsburg.

Anton Kusebauch, Edge-

assignor to George WestingPa. Application filed March

1902.

the operating
mechanism of an electric lamp is described. It comprises a cap haTing holes containing insulating bushings
for the circuit wires, a body portion movable a limited
distance longitudinally with reference to the cap, adjustable means for fastening the parts together and means for
supporting the body portion in its lowered position.

An opaque, weatherproof housing

for

Coin-controlled Apparatus for Telephones.
G. Lewis. St. Louis, Mo., assignor to
Controller Company, St. Louis, Mo.
Application filed February i, 1901.
Combined with the receiver hook of a telephone are an
arm for locking the same, a coin-controlled mechanism
co-operating with the arm. an armature, means in opera-

712.559.

Edward
the

Coin

relatinn to the armature for actuating the coincootrolled mechanism, and a magnet in the telephone
circuit which when energized attracts the armature to
permit operation of the means for actuating the coin-con
tive

trolled

mechanism.

transforming direct cnrrenl to
alternating current is described. It consists in exciting
the field of the converter by the resultant effect of two
electromotive forces, one of which is definitely related to
the impressed electromotive force on the- direct-current
mains, the other to the wattless component of cnrrent
flowing in the alternating-current mains.
tary converter

employed

for

Cable Joint. William M. Murphy, New
York, N. Y., assignor of one-half to Orville
K. Hayes, Boston, Mass., and Josiah F. Gooding,

712.568,

ter.

Alternating-current
Dynamo-electric MaWilliam
chine and System of Distribution.
Stanley, Great Barrington, and John E. Kelly,
Pittsfield, Mass.
Application filed April 5, 1902.
For this and succeeding patent see page 345.
Electrical
Distribution.
Generation
and
William Stanley, Great Barrington, and John F.
Kelly. Pittsfield, Mass.
Application filed June

712,614.

1902.

25,

Electric Motor.
Oscar H. Pieper, RochesN. Y. Application filed December 4, 1901.
Combined with an electric motor having field magnets

712,717.

y 12,613.

Protecting Device for
Electric Circuits.
Percy H. Thomas, Pittsburg, Pa., assignor to
the Westinghouse Electric and Manufacturing

and

coils, an
armature commutator and commutator
brushes is a transformer independent of the field coils or
magnets, having its primary connected in series with one
of the windings of the motor and its secondary in series
with the otiier.

Compounding Alternator. Charles P. Steinmetz, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed August 20, 1897.
See pajjd 349.

712,737.

712.618.

Company.

Application
The device comprises one

filed

November

27,

1S99.

more

series gaps, one or
more gaps shunting one or more infusible and non-polarizable, current-limiting bodies and a non-polarizable,
current-limiting body in series with all the gaps.

or

Electrical Relay.
Arthur T. M. Thomson,
County of Middlesex. England. Application
filed February 4, igoL
A device adapted to effect the object of calling sub-

712.619.

scribers through telephone exchanges tor an automatically
limited period of time is combined with a further device,
adapted to prevent an unintentional repetition of the calling signal by providing an alternative circuit through the
battery and relay magnet which causes the termination of
the period of calling, consisting of a spring contact plate
on the armature of such terminating relay magnet and a
contact point in electrical connection with the coil surrounding such magnet, these two being adapted to complete an electrical circuit through a battery after such
magnet has otherwise become energized and has attracted

armature.

its

Meter. Elihu Thomson. Swampassignor to the General Electric
Company, Schenectady. N. Y. Application filed
July 27. 1898.
In the meter are combined a motor-generator and means,

712.620.

scott,

Regulation of Dynamo-electric Machines.
7i2.;6r.
'Ale.xander D. Lunt, Schenectady. N. Y., assignor
to the General Electric Company, Schenectady.
N. Y. Application filed Januar>' 17, 1900.
The method of governing the speed of an inverted ro-

FOR ALTERNATING
ARC-LIGHT SYSTEMS.

Electric
Mass..

controlled by the current generated thereby, for opening
the supply circuit of the motor-generator when its armature reaches a rate of rotation corresponding to the energy
to

be measured.

High or Low- water Alarm. Charles E.
Zimmermann, Syracuse, N, Y. Application filed
December 5, 1901.

712,630.

Combined with tbe float-gutding arm and pivoted shaft
to the arm are two electric poles fastened to tbe

attached

movable electric terminal disoosed to drop by its
gravity into the paths of the poles, and an electric alarm ip
cjrcgii with tbe terminal and pole^.
shaft, a

Electric-Spark

712,739.
ers,

Generator.

Des Moines, Iowa, assignor

Des Moines, Iowa.

Application

Joshua

Struth-

to J. F. Crosby,
filed

March

10,

1902.

A

is mounted on the machine frame and is
capable of engaging both binding posts of the machine at
same time. A centrifugal governor is on tbe armature
shaft, and when it is thrown outwardly by centrifugal force,
the bar will be moved into position in engagement with
both binding posts.

metallic bar

the

712.741,
ergy.

Apparatus

for

Transferring

Electric

En-

Elihu Thomson, Swampscott, Mass., assignor to the General Electric Company, Schenectady, N. Y.
Application filed February 27,
1897-

See page

349.

Alternating-current Meter. Elihu Thom712.742.
son, Swampscott, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Application filed April 10, 1901.
In the meter there are a field-magnet system provided
with a single winding consisting of a number of coils connected to form a closed circuit, and connections from the
single winding to a series and to a potential circuit, the
connections being so arranged that the electromotive
forces induced in the winding, due to the series current,
constitute a balanced system in so far as the potential circuit is concerned and vice versa.
(See cut on next page.)
712,749.

Rheostat.

George H.

Whittingham,

York, N. Y. Application filed January
The device comprises an insulating sleeve, a

21,

New
1902.

resistance

surrounding tne sleeve, and an electrical conductor
connected to one end of the coil and extending through
the coil and through the sleeve, the two terminals of the
coil being thereby at the same end of the coil.
coil

Railway Signal. Rollin A. Baldwin, South
Norwalk, Conn. Application filed December 9,

712.754.

1901.
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The

signal

combines

a signal-arm,

a disk or plate piv-

oted at the middle of one edge and adapted to move the
arm, and two solenoids whose armatures are adapted to
strike the plate on opposite sides of its pivot to oscillate

it.

Receiver for Wireless Telegraphy. Angel
de Castro, New York, N. Y., assignor to the
United States Wireless Message Company. Ap-

712,764.

plication filed December 4, 1901.
In the system are a receiver consisting of a wavereceiving wire, a magnetic device composed of a magnet,
an adjustable fine steel wire, a sounding-box and Bteel
particles in the field, a split circuit, a sensitive tube in the
circuit, a condenser in one branch circuit, a battery, a
relay, and eteciromagnet in the other branch circuit, an
armature with contact-point on the electromagnet, a second contact-point corresponding to the iirst, a grounded
condenser connecting with the armature and a magnetic
needle near the magnetic device. (See cut.)

November

Driving Centrifugal or Other Machines by
Means of Electric Motors. Gideon Pott and
Robert Williamson, Motherwell, Scotland. Application filed January 15, 1902.
Combined with the stationary spindle are a sleeve loose

712,847.

thereon, to which the armature of the motor is fixed, a
clutch carried by the sleeve, and a flanged disk secured to
the driving shaft with which the clutch gradually engages
by centrifugal action on starling the motor.

Grinding Machine. Oakley
S.
Walker,
Worcester, Mass. Application filed August 12,

712,871.

1901.
In the machine are a grinding wheel spindle, means for
rotating the spindle, a reciprocating platen, means for reciprocating the platen comprising an electric motor, and
means for automatically reversing the motor controlled by
the movement of the platen.

filed

March 20.
March

1899.

1902

Divided

this application filed
26, 1902.
Id the system of electrical distribution described are
combined alternaiing-current mains, a rotary converter
connected thereto, an inductance device in series with the

alternating-current mains, and means for automatically
varying the inductance in the alternating-current mains
with variation of load on the rotary converter.

Method

712.994.

Operating

of

Electric

Brakes.

Frank E. Case, Schenectady, N. Y., assignor to
the
General Electric Company, Schenectady,
N. Y. Original application filed June 30, 1897.
Divided and this application filed April 24, 1902.
The method consists in supplying current lo electrically
actuated braking devices on a number of car axles; and
automatically releasing any one of the braking devices
whenever the sp«cd of rotation of its axle is substantially
less thnn that of another axle.
Process of Peroxidizing Storage-battery
712.995.
Plates.
Rufus N. Chamberlain, Depew, N. Y.,
assignor to the Gould Storage Battery Company,

Composite Transmission Over Loaded ElecEdwin H. Colpitts, Boston, Mass.,
assignor to the American Telephone and Telegraph Company. Application filed June 13, 1902.

712,766.

tric Circuits.

New

York, N. Y.

filed August 23,
1902.
The process of treating storage-battery plates consists
in subjecting the plates as anodes to electrolysis in a bath
consisting of a solution of sulphuric acid to which nitrate
of lead is added.

a metallic telephone circuit divided at a
terminal station into line and instrument circuit sections
and a transformer associated with the circuit at the terminal station and inierposed between the circuit sections

are conductive connections having high inductance uniting
the conductors of each section to the corresponding conductors of the other, and conductively discontinuous inductoslatic connections, one for each of the circuit-secwindings of the transformer
tions, including the two
respectively, and extending each between the conductors
of lis own section to complete the same inductively.

Application

Renewed Septem'ber

1900.

Combined with

10,

Storage Battery. Bruce Ford, Philadelphia,
assignor to the Electric Storage Battery
Company, Philadelphia, Pa. Application filed

712,999.
Pa.,

August
A flat

28, 1900.
battery plate has its edge turned over to form a
tubular bead constituting a support for the active material
or material to become active.

Coin-controlled Stereopticon. Francis Duwe,
New York, N. Y. Application filed August 6,

712.780.

Regulating Dynamo-electric Machines. Alexander D. Lunt, Schenectady, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Original application filed January 7, 1900.
Divided and this application filed March 31, 1902.
The system of distribution comprises ^ source of direct

713,010.

1901.

An

electric light provided with a variable
used to illuminate the picture.

Coin-controlled

712.781.

New

Duwe,
gust

Electric

York, N. Y.

resistance

Francis

Battery.

Application

is

filed

Au-

1901.
The apparatus is provided with a solenoid having a
movable core and mechanism connecting the core with
one of the poles, so that when the pole is moved the core
will be moved to vary the strength of the current.
6,

current, an inverted rotary converter receiving current
therefrom and supplying alternating current to translating
devices, a field winding on the converter connected to the
source of direct current, and means dependent on the

power factor of the alternating current,
amount of current in the winding.

Switchboard and Supervisory Signal Cir-

712,801.

to the

David S. Hulfish, Chicago, 111., assignor
American Telephone and Telegraph Com-

pany,

Boston,

cuit.

Mass.

Application

filed

July

Battery Installation for Submarine Boats.
Simon Lake, Bridgeport, Conn. Application

712,814.

March

1902.

4,

.ALTERNATING CURRENT METER.

NO. 712,742.

^

712.881.

One claim reads: In a telephone-system switchboard
apparatus, the combination of answering and companion
switch-plugs, united by a switch-cord comprising a maincircuit loop and a local signal -circuit conductor for
each plug; a supervisory relay included in the main
circuit loop of each plug; a
supervisory signal for
each plug in the local circuit thereof; a shunt circuit
around the answering-plug signal and including the
switch- points of the answering-plug relay, and means
controlled by the companion-plug relay and operating
pursuant to the excitement thereof to connect both of
the supervisory signals in parallel brandies of the
answering-pIug local circuit, and to connect the switchpoints of both supervisory relays in series in the shuntcircuit, whereby both signals are rendered responsive to
the de-energization of either relay.

Combined with the metallic hull of a submarine boat is a
system of storage batteries of which each individual cell
is set in and has its lower portion surrounded by a bed of
cement impervious to moisture and thereby insulated each
from the other and from the hull. (See cut.)

for varying the

Surface-contact
Structure.
William
B.
Potter, Schenectady, N. Y., assignor to the General
Electric
Company, Schenectady, N. Y.
Original application filed October 11, 1897. Divided and this application filed February 28,

713.015.

i,

1902.

filed

application

inal

and

15,

Marine Governor.

Lida Wilson, Brooklyn,
February 8, 1902.

N. Y. Application filed
The means to prevent "racing"

of marine engines comprises a damper in the steam or other motive-agent-supply
pipe, an appliance to hold the damper normally open, an
electric motor with friction driver to close the damper
when the motor is energized, a float actuated by the variations of water level relative to the vessel, with means
actuated by the float when falling below the desired determined level to close the electric circuit of the electric

motor.

712.882.

Electrical

Controller Contact Arm. Edgar
Application filed May

H. Wise, Westmont, Pa.
20, 1902.

The arm has box-Iika contact sections mechanically connected together but insulated from each other, and contact
members adapted to play in the box contact sections in
direct contact therewith.

Negative Retoucher. Paul Frankois, Nan712,922.
ticoke. Pa.
Application filed June 23, 1902.
The photographic retoucher described consists of a casing, a spring-retracted lead-holding tube adapted to be
reciprocated within the casing, an electromagnet adapted
to be carried by the casing, an armature adapted to be
vibrated when the magnet is energized, a hammer fixed on
the end of the vibrating armature, and a pivoted knocker
adapted to transmit the strokes of the hammer to the
inner end of the tube.
Printing Telegraph. Oscar L. Kleber, Pittsburg, Pa. Application filed September 10, 1900.
In the system described are a pair of type-wheel-setting
mechanisms, each mechanism being held for independent

712,939.

1901.
In a removable surface
contact, a
metallic stud
surrounded by insulating material is combined with a
support, a terminal secured beneath the support, and a
projection on the stud arranged to make electrical contact

with the terminal.

Electric-railway System. William B. Potter, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y.
Original
application filed March 5, 1900. Divided and this
application filed March 21, 1901.
See page 344.

713.016.

Process of Manufacturing Elements for
Storage Batteries. Elmer A. Sperry, Cleveland,
Ohio. Application filed February 20, 1902,
The improvement described in the process of manufac-

713.020.

turing storage-battery plates consists in mixing together
while dry and in a finely divided condition lead. lead
oxide, and an alkali-metal salt and then moistening the
mixture with an alkaline hydroxide.

Compounding Alternators. Charles P. Steinmetz, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y.
Original
application filed August 20, 1897. Divided and
this application filed April 16, 1902.
See page 349.

713,022.

operation, an impression surface, an electromechanical
means for alternately moving the type-wheel mechanism
to a printing position, the means including devices for
bringing the alternately moved type-wheels onto the same
printing point on the impression pad.

712,947.

Electric

London,

Arc Lamp.

England.

Louis C. H. Mensing,

Application

June

filed

30,

1902.
A pivoted lever connects an adjustable rod with the
solenoid to allow the movement of the solenoid to communicate its motion to the brake wheel for actuating the
carbons.

Telephone Lock.
Gales P. Moore, St.
Louis, Mo., assignor to the Controller Company
of America, St. Louis, Mo. Application filed

712,950.

NO 712,764

RECEIVER FOR WIRELESS TELEGRAPHY.

Electrical
Macku, Briinn,

712,822.

filed

January

Warp

Stop Motion.
Vincenz
Austria-Hungary. Application

12,

1901.

The electrical stop motion is arranged so that when a
warp-thread breaks the beveled ends of the heads will
force them sidewise when the leash drops, and insure a
good contact between the lower head and the main and
auxiliary bars.

712,826.

Electric Primer.

the receiving cup and located directly in front of the anvil
block which is formed with a flash-hole connecting the
two primers.

Electric

ter, Detroit,

1902.
for a coin-controlled

telephone

is

dtscribed.

System. William B. Potter, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y.
Appli-

712,961.

Switch-actuator. Joseph Y. PorApplication filed August 14,

Mich.

cation filed March
See page 344-

5,

1900.

and a supporting shaft for each of the same, with a link
connecting the frames of the motors and e^itending from a
point on one motor above its shaft to a point on the other
below its shaft, whereby the tendency of one motor to rotate as a whole around its shaft is made to oppose the similar tendency of the second motor.
Electric

Cautery.

1 901.

Cedar Rapids, Iowa.

In the apparatus described are combined a line wire,
an insulated section thereof, a connecting wire between
the section and the line-wire, an electrically actuated
meclianism for operating the track-switch, an electrical
switch for making and breaking the circuit through the
track-switch-aciuating mechanism, and means for actuating the electrical switch lo ated in the connecting wire
and adapted to be actuated by either tlie maximum or
miDimum current uaed by a car.

ber 8, 1902.
The cautery comprises

William
Application

E.

Washburn,

filed

Septem-

a knife adapted to be heated by
an electrical current, current-conducting rods supporting
the knife and a movable knife block guided by the rods.

Regulating Rotary Converters. Ernst J.
Berg, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y- Orig-

712,991.

— BATTKKY

1NSTALL.A.TI0N FOR

SUBMARINE

BOATS.

Meter. Elihu Thomson.
assignor to the General
Original
tion filed July 27, 1898.
Divided and
plication filed April 12, 1902.
The method of measuring electrical energy

713,023.

scott,

Electric
Mass.,

Company, Schenectady, N. Y.

Supporting Device for Electric Motors.
Benj amin R. Van Kirk, Philadelphia, Pa., assignor to Burnham, Williams & Co., PhiladelApplication filed July 18, 1902.
phia, Pa.
The inventor describes the combination of two motors

712,989.

NO. 712,014.

Electric- railway

712,981.

Combined Percussion and

William Mason, New Haven, Conn., assignor to
the Winchester Repeating Arms Company, New
Haven, Conn. Application filed June 9, 1902.
The electric primer is entered into the forward end of

712,845.

June 4,
A lock

SwampElectric
applicaap-

this

described

consists in generating an electric current proportional to
the current to be measured by mechanically rotating a conductor in a magnetic field, transmitting the current so
generated, controlling thereby the rate of rotation of the
conductor in accordance with the current to be measured,
and recording the revolutions of the conductor.

Method of Producing Asymmetrical Curtents from Symmetrical Alternating Electromotive Forces.
Michael L Pupin, Yonkers, N. Y.
Application filed
January 4, 1898. Renewed

713.044.

October
For

this

4,

1902.

and succeeding patent see page

344.

Producing Asymmetrical
Currents from Symmetrical Alternating Electromotive Forces. Michael I. Pupin, Yonkers,
N. Y. Original application filed January 4, 1898.
Divided and this application filed September 8,

713.045.

1900.

Apparatus

for
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Induction Motors in a Cinicago
worl<ing Estabiisliment.

Iron-

Electric drive for manufacturing plants has many
and instructive variations. In large iron-

interesting

working establishments, for instance, the conditions
to be met in planning the motor installation have a
trying individuality all their own. Here the machines to be driven are mostly of a very heavy type
un:uid require the motor to operate continuously
on full load at least.
less liberal allowance is made

—

—

.\

plant of this character, using alternating-current

motors,

which

has

a halt for repairs

Bolter's

operated

since

Sons. Chicago,

its
111.,

continuously

installation

is

without

that of A.

manufacturers of struc-

Fig.
Fig.

I.

3.

sides

almost entirely of glass to

light

to

the

steel

work and ma-

and an architectural steel and iron
and the third to a pattern shop.
Back of this old building and on Ward Street is
the foundry, which is also built of brick.
Its ground
dimensions are 75 by 140 feet. This building was
erected some time after the Belden Avenue one, but
is not a new one.
Still further back, and adjoining
the foundry, is the structural-iron and steel shop,
"5 by 165 feet in dimensions and 50 feet high in
the clear. This is also built of brick and was
erected but recently.
The foundry and structural
workshops are constructed with their Ward Street
-hop,

to offices

aft'ord

No. 21

1902.

plenty

of

workmen.

Distributed throughout the above-mentioned three
number of three-phase
induction motors working on 6o-cycle, 200-voIt current supplied by the Commonwealth Electric Company.
The most interesting installation of the three buildings is that in the structural-steel and iron work-

Here are

to be found seven motors, ranging
50-horsepower capacity, and each, excepting one small line-shaft motor, operating an
individual machine.
Fig. i shows a 50-horsepower
motor belted to a 12 by 12-inch, double-cylinder,
sliop.

from

five

to

Air Compressor.
Sawing Alacbine.

hinery castings. The plant of this firm is located
nn the comer of Belden Avenue and Ward Street,
and covers 27,875 square feet of grotmd. The old
plant proper waT"contained in one building, a three^tory brick affair, which faces Belden Avenue, with
a joo-foot frontage and extends back to a depth
if 50 feet.
The first story of this building is given
ver to a blacksmith and machine shop, the second
rloor

22,

divisions of the plant are a

'if.
Fig.

INDUCTION MOTORS IN A CHICAGO

urai and architectural iron and

NOVEMBER

IRO.V

a

Beam

CopipR Punch.

of the "Imperial" type, the latter
100
pressure of

lifts,

a

riveter

and numerous small

such as hammers, chisels, etc.
Fig. 2 shows a 20-horsepower, 1,120-revolution motor belted to a Johns patent beam shears, the first
machine of the kind installed in the United States,
being a German invention, and manufactured in Bertools,

These machines are employed for cutting Ibeams and channel irons and operate, as the name

lin.

One stroke
operating blade takes in eight
or channel iron and cuts out a

implies,

on the principle of the shear.

of

cutting

the

inches of a

when working

in

An A. & C. sawing machine geared to a five-horsepower, 1,120-revolution motor is seen in Fig. 3.
The diameter of this saw is 28 inches and its speed
is governed by a pair of friction driving wheels set
at right angles to each other, the driving wheel being capable of a moA^ement such that it may be
made to contact with the driven wheel at any distance from the latter's center. This machine is
used for cutting up I-beams and channel irons, too

2.

working pneumatic

pneumatic

hand

operates his shears

iron.

4.

pounds. As is seen in the illustration, this motor
is placed so close to the compressor that an idler
pulley was necessarily brought into service, owing
to the large difference in the diameters of the driving and driven pulleys. This motor operates at 850
revolutions per minute and drives the compressor at
The power
a speed of 175 revolutions per minute.
afforded by this compressor is utilized to operate
five

that a tinner

sheet

.Shears.

WORKING ESTABLISH JIENT.- -\ARIOUS MOTOR-DRIVEN MACHINES.

Rand compressor,
affording

strip of metal one inch and a quarter in width, that
being the thickness of the cutting edge. This machine cuts through a steel beam with the same ease

or

beam

Back of this machine,
small for the Johns machine.
shown in the illustration, is a small wooden cabinet
in which are installed the operating switches, the
leads coming directly from the transformers insimilar small workstalled outside to this cabinet.
ing board is set up in the main building, which con-

as

A

for the foundry and the main
represents a coping punch, beltdriven by a 20-horsepower motor, operating ,at 1,120
revolutions per minute, like all the former ones, extrols the distribution

building.

Fig.

4

the air-compressor motor, which, as was
mentioned, has a speed of 850 revolutions per minute.
Besides the above, there are three other motors in
this room, one driving by belt a line shaft which
in turn operates an emery grinder, a drill press and a
band saw and circle saw in a small improvised template shop, another belt-connected to a small punch
similar to that shown in Fig. 4, and still another
operating a shearing or punching machine of heavier
The first of these three is of lo-horsepower
type.
capacity and the second and third are of five horse-

cepting
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40-borsepower, 1,120-revoiiition mothe foundry to operate a No.
This is used
12 Buffalo Forge Company's fan.
forced draft in the cupolas and for other
for
The architecural room second
similar purposes.
has two 40-horsepower
floor of old or main building
and one 30-horsepower motors installed in it, which
operate line shafting for driving all the machinery
in the architectural, blacksmith, machine and pattern
shops.
These three shops, as has been said, occupy
the three floors of the old building facing on Belden
Avenue. The machinery, being driven from the line
shafting, is that ordinarily found in pattern, machine,
shops lathes, planers,
blacksmith, and structural
bolt and nut machines, drills, saws and the like.
Installed in a cab or shed built close to the foundry
in the yard and convenient to the railroad, is the
hoisting and controlling apparatus for a five-ton
derrick.
Here, as may be seen in the cab-interior
view in Fig. 5, is a hoisting motor with controller.
This motor is capable of being operated at variable
speeds through the medium of the controller and
controlling gear shown in the illustration.
The
outfit is designed especially for intermittent work
and is similar to the motor used for elevator service.
The derrick is used for transferring pig iron, castings and such heavy stuff from the cars, and for
each.

tor

installed in

is

Tesla Motor Patents

A

power

—

—

—

November

in Litigation.

In the infringement suit which the Westinghouse
Electric and Manufacturing Company brought against
the CatskiU Illuminating and Power Company some
interesting facts appear concerning the Tesla motor.
The case was decided in favor of the Westinghouse company by the United States Circuit Court
of the Southern District of New York, but has
been carried up to the United States Circuit Court
of Appeals by the Catskill company.
The appealed
case was called for Monday, November loth, but

was postponed until last Monday,
came up for a rehearing. In the

at

which time

it

brief for the ap-

prepared by Charles A. Brown of Chicago,
many interesting historical facts are presented.
The patents on which it is claimed the Catskill
pellant,

company is infringing were applied for by Nikola
Tesla on December 8, 1888. These patents were
granted as improvements to prior patents granted
to the

motor.

same

inventor,

and

relate to the rotating-field

The infringement proceedings

involve

the

working principles of the Scheefer meter.
An idea of the slight knowledge of the action 'of
the electric current
in dynamo-electric
machines
some 14 years ago may be obtained from the following, which is an extract from a paper read before the American Institute of Electrical Engineers
by Mr. Tesla in May, 1888: "In our dynamo machines, it is well known, we generate alternate currents which we direct by means of a commutator, a
complicated device, and,

it

may

be justly said, the

22.

igo2

subject, a full disclosure of his work having been
published on April 22, 1888. The important thing in
the mind of Ferraris was the motor and its rotatingfielcl mode of operation, and that the method of producing the required out-of-phasc alternating currents
was of no consequence. Records show that for four
or five years he had been working on inductive and
other split-phase methods, measuring the difference
of phase obtained under different conditions and generally determining the laws of transformers, the
differences in phases of currents, the retardation of

induction, etc.
Mr. Ferraris treated the obtaining of the necessary
out-of-phase relationship of the currents as a manifest thing.
Either two independent and originally
out-of-phase currents of the same period or rapidity
of alternation could be employed, or the two could
be obtained from a single alternating current. And
he describes three ways of obtaining them from a
single alternating current, and describes it as mani"1 he
fest and well-known matter in the following
effects above described may be produced (the rotating magnetic field) by means of a single alternating current. It is, in fact, always possible in
various ways to obtain the two currents necessary
to produce the component magnetic forces from a
single alternating current, and to vary the difference
of phase between them within certain limits. One
way of doing this is by letting the current pass
through the primary coil of a transformer. Then
the original current and the induced current are at
our disposal
"Another method of obtaining the same result consists in producing the two component fields from the
:

two secondary currents produced in two transformers, or in two portions of the same transformer travversed by the primary current. Finally, to produce
the forces, two derived currents can be used. If

one of the circuits resistances free from self-induction are introduced, and in the other circuit a
coll of small resistance and high self-induction, it
may be brought about that, while the mean intensities
of the two curents are equal, or have a predetermined
ratio, the phases of the currents themselves differ
considerably." Ferraris,
from his knowledge of
the electrical laws governing split-phasing predicted
the failure of such a source of out-of-phase currents
for power-transmission purposes, but suggested the
utility for meter purposes, a prediction which has
been fulfilled by the present developments of the art.
Again, Shallenberger, in the spring of 1888, developed a meter having a rotating-field motive device
run by out-of-phase currents, obtained by split-phase
apparatus from a single source. The device was
gotten up as a meter for single-phase alternatingcurrent systems, just then, coming into use.
Borel and Paccaud devised a motor apparatus operated by split-phase currents some time in 1887,
the publication and patents occurring in the summer
of 1888.
Meylan, in La Lumiere Electrique, July 14, 1888,
describing the Borel meters for alternating currents,
says, in the course of a description of the work of
Ferraris, and after setting out the rotating idea
"How is it possible now to attain the two alternating
currents which we need? Nothing is simpler, and
there are many means offered us for that
in the
first place by the use of a transformer; one of the
coils is inserted in the primary circuit and the other
in the secondary circuit.
Another arrangement that allows of obtaining currents with a difference of phase consists in putting the two circuits
In multiple arc and in inserting in one of the branches
a large self-induction."
Thus the idea of using splitphase currents and split-phase apparatus for producing the necessary out-of-phase currents seems to
have come naturally to all to whom the rotating-field
motor idea became known, and the fact that such a
motor required two or more out-of-phase alternating
in

;

FIG. 5.

INDUCTION MOTORS IN A CHICAGO IRON-WORKING ESTABLISHMENT.

loading finished trusses, machinery
Like all the electrical equipment in
the Bolters' plant, the derrick motor and controlling
apparatus were made by the Westinghouse Electric

assistance
castings,

in

etc.

and Manufacturing Company.

English Steam Roads to Be Electrically
Operated.
The Northeastern Railway of England, as has already been mentioned in these columns, is about to
change a part of its system from steam power to
electricity, and H. A. Watson, its general superintendent, and V. Reaven, superintendent of motive
power, are now in Canada for the purpose of gathering information with the object of making a success of the electric service.
Mr. Reaven says the
section on which they propose using electricity is
around Newcastle, where 47 miles of road is much
congested by the dense population, and where they
carry 2,500,000 people a year. Tenders are already
in for the work, and the amount involved in the
change will be about $1,250,000. The company proposes that each car shall have its own motor, rather
than use electric engines. The question of utilizing
electricity as a motive power has been for some time
occupying the attention of several of the British
railway boards, and Mr. Reaven states that he had
learned, since reaching Canada, that the Lancashire
and Yorkshire road had determined to change its
motive power to electricity at Manchester, Liverpool
and other large centers of population. It Is also announced that an American syndicate has offered to
purchase the Great Western railroad, that the negotiations are still in progress and that if they are
successful the road will be
equipped throughout
with electric power.

Conductors, motormen and shopmen on the Calumet Electric Street Railway, Chicago, have been
granted an increase in wages by Judge Grosscup,
whose court has had control of the road since it went

The wages will be 18
into the hands of a receiver.
cents for new men and 21 cents for old men.
Day
shopmen will be paid 21 cents an hour instead of 20.

— MOTOR-DRIVEN

HOISTING APPARATUS.

source of most of the troubles experienced in the
operation of the machines. Now, the currents so
directed cannot be utilized in the motor, but they
must again by means of a similar unreliable device
be reconverted into their original state of alternate
currents.
The function of the commutator is entirely external, and in no way does it affect the internal working of the machines.
In reality, therefore, all machines are alternate-current machines,
the currents appearing as continuous only in the external circuit during their transit from generator
to motor.
In view simply of this fact, alternate
currents would commend themselves as a mere direct application of electrical energy, and the employment of continuous currents would only be justified
if we had dynamos which would primarily generate,
and motors which would be directly actuated by,
such currents.
"But the operation of the commutator on a motor
is twofold;
first, it reverses the currents through
the motor; and, secondly, it effects, automatically, a
progressive shifting of the poles of one of its magnetic constituents.
Assuming, therefore, that both
of the useless operations in the systems, that is to
say, the directing of the alternate currents on the
generator and reversing the direct currents on the
motor, be eliminated, it would still be necessary.
in order to cause a rotation of the motor, to produce
a progressive shifting of the poles of one of its
elements, and the question presented itself How
to perform this operation by the direct action of
alternate currents?" From the above one easily understands what rapid strides have been made in the
applications of electricity since that time.
It seems
scarcely possible to realize how short a time it has
taken to develop a science which, 15 years ago, was
just becoming known to the inventor.
Another instance of the work being done on the
alternating current is shown in a paper written by G.
Ferraris in April, 1888. He conceived the idea of the
rotating-field principle or mode of operation of a
motor obtained by the direct action of two out-ofphase alternating currents in fixed energizing coils
of the' motor, and he embodied it in illustrative apparatus and lectured at the Turin Institution on the

—

—

—

.

.

.

currents.

What all the technical men of that day seem to
have been seeking for, was the modern economical
multiphase system of transmitting power. The Tesla
motor required double circuits, and these the in\entors were trying to do away with by some means,
which would still retain the full and undiminished
power-carrying capacity of the currents.
The Tesla invention of the May i, 1S88, patents
solved the problem of the utilization in a motor of
double-phase alternating currents for power-transmission purposes, and did this by a peculiar construction of motor, to wit, with two or more independent
energizing circuits and such a connection of those
circuits with the source or sources of the doublephase currents (an alternating-current dynamo) that
that out-of-step characteristic of the currents was
preserved in the energizing coils of the motor, and
a rotating or whirling magnetic field was thereby
produced, which caused the armature to start up and
rotate.

I'he invention of the patents in suit, granted De8, 1888, is not addressed to the utilization of
two-phase currents in a motor, but to a way of producing the necessary twO' out-of-phase currents.
Whereas, in the patents of May i, 1888, the twophase currents were produced separately in fact and

cember

in point of

time by the separate coils of the ordinary
polyphase alternating-current generator, in the patents in suit the two out-of-phasc currents emplo.ved
are produced from a single-phase alternating current,
one being delayed or made to lag more than the
other by the inductive or the derivative method. The
original unitary current is divided into two currents,
and the two are then artificially thrown out of step

Xovember
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with relation to each other, and in that condition
they enter and operate the motor.
For a better idea of the relation of the two sets
of Tesla patents to each other, the three diagrams,

The first is typical of
in Fig. i are given.
the earlier Tesla patents and the second and third
of the patents now in suit. In these diagrams are
shown in dotted lines those parts of the apparatus
that make use of the out-of-phase alternating currents after they are produced, and in full lines those
parts of the apparatus which are involved in the
production of the out-of-phase alternating currents
(L),
(.G) is the generator
prior to their utilization.
the line wires: (M), the motor; (,a) a"d (.b), the
two independent energizing circuits of the motor;
U), an induction coil or transformer; (.S), a selfinduction coil; (,R), a resistance coil. The line (,x)
(_.x) separates the current-producing parts of the systems from the current-utilizing parts.
The Scheefer meter, which, as has been said, is involved in the infringement suit, is shown in Fig. 6.
Figs. 2, 3, 4 and 5 are diagrams of development
Fig. 2 represents a disk which is operated
stages.
by means of a single energizing circuit, wound upon
a field core similar to that of the Scheefer meter.
This is wound upon one leg of the core and causes
a rotation by means of a difference in the strength
makes no difference
It
of the magnetic poles.
whether this winding upon one leg of the core be
In either case the meter
a series or a shunt winding.
will rotate and will be in one case a meter which
when
it has a pressure
will measure volts (that is,
winding), and which will in the other case measure
current or amperes (when it has a current winding).
The trouble with a meter like this is that it will
not measure watts unless both windings are superposed, but when both windings are superposed upon
the same leg of the core, as in Fig. 3, a rotation is
obtained, which is in proportion to the volts times
the amperes, or the watts, because both the pressure
and the series windings ajre delivering their magnetic
fluxes into the circuit and causing rotation of the
shown

;
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netic poles created in the disk and the magnetic poles
of the field. The stronger pole, however, having a

predominating

will

drive

away

the polar region created in proximity to it upon the disk, and
will thus overcome the opposing tendency of the
other pole.
lit addition to this repulsion effect, there
will be likewise an attraction between the strong
pole and the polar regions of the opposite sign in the
disk, which
will
tend to assist the rotation of
the disk.
The meter may have a difference of
phase in the circuits of its two windings, but this depends wholly upon the character of the translating
devices connected in circuit therewith. It continues
to operate whether there is a difference of phase or
not, and it operates according to the same principle
of operation, wdiether there is a difference of phase
between the currents of its energizing circuits or not.
The essential feature of the patents in suit is the
rotating or whirling field of force.
This rotating or
effect,

trouble with this meter, however, is that, beis under the influence of the shunt winding
at all times, even when there is no load connected
in circuit, a rotation will ensue and the meter will
To
register when there are no lights in the circuit.
obviate this difficult)-, Mr. Scheefer put upon both
legs of the core a shunt winding, and thereby secured two opposing balanced tendencies to rotation
There
(Fig. 4), which exactly balanced each other.
would be no rotation, therefore, in the disk w'ith
shuiit
the
if
to
load.
Now
this arrangement under no
windings which thus balance each other in their
effect upon the disk are added two series windings
which assist the shunt winding on one leg and oppose
the effect of the shunt winding upon the other leg, a
rotation will ensue which is in proportion to the
This arwatts, and a wattmeter will be the result.
is

shown

Fig.

in

5.

a meter which will operate to secure the
same result as the Scheefer meter. The Scheefer
is
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MOTOR P.^TENTS IN LITIGATION.—
GRAMS OF TESLA PATENTS.

TESL.4

;

M

field

DIA-

of force, as defined in the Tesla pat-

produced by the blending of the fluxes due
to the independent energizing circuits of the motor.
expressed by Mr. Ferarris in his disclosure of
.'Vs
the inventions of the patents, ''the magnetic fields
produced by two electric currents are superposed"
in order to produce the rotating field.
The Tesla
ents, is

rotating or whirling field of force requires the superposition of the magnetic fluxes in one and the same
space.
Otherwise they do not lose themselves in a
resultant.
This superposition of the magnetic fields
does not occur, and the operation of thereby securing a resultant in accordance with the law of the
parallelogram of forces does not proceed in the
Scheefer apparatus.
On the contrary, the arrangement of the parts
necessary to bring about that operation is practically
reversed.
The fluxes or lines of force
or
operating magnetic fields of the two outof-phase currents do not traverse the same space
or cross each other at an angle in that space. As a
consequence, there is no parallelogram of forces
brought into play. Again, the fluxes due to the separate currents are exerted in lines that are parallel
to each -other and independent of each other and
far apart, and they maintain their independence

Fig-

understood that the commission will report
favor of a laboratory and standardization bureau,
believing that it will be of very material benefit to
all sections of the state, so rich in power developIt

is

in

panies in

New York

tricity

$1,462,615,595,

is

companies

the

state involving the use of elec-

and that the capitalization
engaged in the manufacture of

apparatus

is

$217,974,695,

or

a

total

of

which would be directly interested in
work the laboratory might do.
When establislied the electrical laboratory would
be a state institution. It would act as arbitrator in
disputes over electrical matters and as a standardization bureau of vast benefit.
Among other things
that would properly come under its official observation would be disputes arising from mutual induction, crossing of circuits and failures of insulation
resulting in accidents

to

life,

standardizing electric

and meters, electrolysis, questions of
installation and insulation, disputes between manufacturers and buyers, etc.
One of the main features of the proposed laboratory would be an available supply of power for
experimental purposes, so that phenomena could be
observed as well as experiments made. This necesstreet

lights

sity establishes the hope that the laboratory will be
located at Niagara Falls, a city rich in power development and in its power supply. In every part the
equipment of the laboratory would be modern and

up to date, so that very high standards would be
attained.

There seems

little

doubt but what the New York
asked to establish the elec-

state Legislature will be
trical laboratory,

obtained
the

may

and when

this is done, the results

be expected to be of

whole country's

electrical

much

Ijenefit

to

development and ad-

vancement.

Extension Plans of South Side Elevated.
Plans now being made for extensions of the South
Side elevated railway in Chicago have been presented to the City Council in the form of an ordi-

The plans embody extension of the elevated
road eastward at Fortieth Street and westward to
the LTnion Stockyards
formation of a loop around
the
stockyards;
construction
of
a
third
track
for express service between the Illinois Central
terminal and the Union Loop dedication to the city
of the street underneath the elevated structure from
nance.

;

5-

Emerald Avenue, where the two lines
"L" proceeding southward
on its loop around the yards and the Chicago Junction railway coming to the street level at Emerald
a point east of
will

IX LITIGATION.

claimed.
While considering either one of the two devices
( Figs.
5 and 6) it will be readily understood that the
magnetic flux produced by the shunt winding upon
the two legs of the magnetic cores creates a north
pole at one end and a .muth pole at the other end.
The series winding, whether placed upon each leg of
the core or placed in the center between the two
legs, operates by its magnetic flu.x to strengthen one
pole and weaken the other.
There results from this
condition of unbalanced poles the following action
Kach pole sets up in the disk eddy currents, which
produce magnetic effects opposed to that of the core
There will be repulsion, therefore, between the magis

Legislature.

state

is also proposed to elevated the tracks of the Chicago
Junction (steam) railway between Halsted Street
and the Illinois Central tracks near the lake front.
The elevated road will have a new outlet westward
at Emerald Avenue, using the steam-road tracks to

tin- 4.

however, takes the series winding, and for
convenience in arrangement, places it between the
two legs of the magnet, and causes it to operate by
its magnetic flu.x to strengthen one pole and weaken
the other.
It is by this last step that infringement

While the commission has hel-d
meetings since it was organized, its w.ork
is now approaching completion, for it is expected to
make a very full and complete report to the next
several

Fortieth Street to the downtown district, and the
pledge to pave and keep it in permanent repair. It

M=X=^

meter,

Power Company.

;

m

TESLA MOTOR PATENTS

mission is composed of State Engineer Bond, C. P.
Steinmetz of the General Electric Company and
H. W. Buck, electrical director of the Niagara Falls

$1,680,590,290,

vS"
Fie.

establishing a state electrical laboratory and standardization bureau met at Niagara Falls. The com-

electrical

it

This

of last week the commission appointed by the Legislature of New York state to
consider and investigate the advisability of that state

of

The

rangement

State Electrical Laboratory.

On Thursday

ment and power resources. It has been ascertained
by the commission that the capitalization of com-

disk.

cause

New York

— DIAGRAMS OF

Fie.

separate,

the Alley

Avenue.

East of the elevated road's present structure the two roads are to use the same tracks in
Fortieth Street to the Illinois Central. Work on
the extension will be begun as soon as possible after
the ordinance is granted.

6.

SCHEEFER METER.

throughout. There is no resultant in the sense of
the Tesla patents.
The individual fluxes do not lose
tliemselves in a resultant.
There is no motion of
a resultant which is essential to the rotation of
In the Scheefer meter the currents cothe armature.
act, not on the principle of the parallelogram of
forces, nor through the action of a resultant magnetizing force, the whirling of which whirls the armature, but on a different principle.
It does not operate by a difference of phase, but
by a principle of attraction and repulsion, distinct
from that of the Tesla patents. The defendant asserts, moreover, that the patents in suit are completely anticipated and void on that account.

The General Electric Company is reported to have
obtained control of all the street-railway systems
on Pugct Sound.

Metropolitan Elevated Terminal.
The

downtown terminal for
West Side Elevated Railway Com-

proposition to build a

the Metropolitan
pany of Chicago
the stockholders.

was ratified at a recent meeting of
The plan is to construct a line of
railway commencing at a point in Market Street,
between Jackson Boulevard and Twelfth Street, and
running easterly into Fifth Avenue, together with
all
the necessary stations,
branches, curves, side
tracks, etc.
The spur to be built will be about onefifth of a mile in length, and is designed to relieve
the congestion on tlie "Loop" during certain hours
of the day.
Ground for the new downtown terminal was purchased several months ago, and the work of construction will begin immediately after the first of the
year.
The cost of the improvement will be covered
by the proceeds of the $2,500,000 of extension four
per cent, bonds which were sold some time ago.
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More Steinmetz Patents.
Charles P. Steinmetz' of Schenectady, N. Y., worlc
in the development of electrical apparatus and systems, both for direct and alternating current is well
shown by the patents granted to him for his inventions.
In the last issue of the Patent Gazette pat-

One of
ents are granted to him for two inventions.
these (No. 713,356) relates to an alternating-current
system of electrical distribution, and is more particularly of use in those systems in which the work
low potentials.
one of the objects of the invention to do away
with the necessity for the use of extensive and
cumbersome feeder circuits in low-tension alternatcircuits are operated at comparatively
It is

of electrical distribution.
In accomplishing the object stated he makes use
of the fact that the potential in an inductive circuit may be made to rise if a source of leading cur-

ing systems

or

rent

By

be connected thereto.
and adjustment this rise

force

electromotive

suitable proportioning

November

The self-induction of the mains, acting in conjunction with the leading electromotive force derived from the overexcited synchronous motors, will
frequently be sufficient to cause the desired rise of
If the self-inducpotential to compensate for drop.
lion of the mains is insufficient for this purpose, it
necessary to introduce an artificial self-induction,
this may be done by coiling the mains or the
feeders from distance to distance, as illustrated, for
example, at (N), (0), and (P) in the drawings,
or if desired, inductance coils with iron cores may
be employed, as indicated at (N), (O), and (P)
is

and

dotted lines.
other patents (Nos. 713,523 and 713,574)
issued to Mr. Steinmetz cover a method of adjusting compound- wound direct-current generators.
The purpose of the invention is to compensate for
tlie variation in voltage in such a machine due to
the variation in permeability of the magnetic circuit, and he accomplishes the result by varying the
field magnetomotive force or forces at a rate greater
than the rate of variation of load.
Fig. 2 illustrates the invention as applied to a
self-exciting direct-current dynamo-electric machine
having series and shunt coils. In order to straighten
the external characteristic of the machine, it is
necessary 'to increase the ampere turns of the series
winding at a rate greater than the increase of load
on the machine. This result is accomplished in the
present instance by shunting the series coil with a
resistance having a temperature coefficient greater
in

Two
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Novel Train-lighting System.

A

novel competitor to the now well-known axlelight system of generating electricity for illumination
of steam-railroad trains is offered in the Gullott
system, which has been experimented with successfully on a small scale on an important road, and is
now to be applied to an express train. In the new
.system, as well as in the a.xle-light system, the motion
of the train is used to generate the electricity.
The
manner of using this force instead of taking it from
ihe car axle, consists in utilizing the power delivered
from a rotary fan attached tO- the front end of the
locomotive, as shown in the accompanying illustration.

The fan is located close to the boiler head and
presents a moving and cutting surface to the air
pressure, causing the air to travel to the outer end
of the fan's blades until discharged.
No air pressure
is massed on the flat surface of the boiler head, but
the curved surfaces of the fan blades utilize the
traveling air and thereby generate power.
The fan
cutting through the air revolves swiftly and, it is said,
does not add to the resistance of the air nor retard

—

than that of the series coil in other words, by a
device the resistance of which increases with increase of current faster than the resistance of the
If,
coil increases under similar conditions.
usually the case, the series coil is formed of
copper, one may employ iron as the material of

series

as

is

which to form the shunt about the series coil.
In the drawing, (i) represents the armature of
the direct-current
dynamo-electric machine. Connected in series therewith in the usual manner is
ihe series exciting coil (2).
Shunted around the
.series coil is the variable-resistance coil (3) of the
character described that is to say, having a temperature coefficient higher than tlrat of the series
coil.
This resistance is arranged to be varied simply for the purpose of initial adjustment, and it is
not in general intended to be altered during the
normal operation of the machine, although, if desired, such use is not prohibited.
For this purpose
a switch arm (9), with cooperative contacts, may be
employed. In shunt with the brushes in the usual
manner is the shunt-exciting coil (4), having in

—

FIG

I.

STEINMETL ALTERNATING CURRENT DISTRIBUTION SYSTEM.

may be made to compensate exactly for
the drop of potential, due to ohmic resistance or
constant potential may thus be
other causes.
maintained.
"In carrying out the invention in practice," says
Steinmetz, "any suitable source of leading curj\'lr.
rent may be employed, though for the present purof potential

A

therewith

series

sistance

In

in the

immediate vicinity and act

to

potential

at

The system

to be described

is

fed

source of alternating currents.
(Fig. i) a step-down transformer

ble

serving this purpose.

from

of

the

means

shown

obviates

accordance

with

main

led

from points

;

complications.

The dynamo
and

is

located

either

on or under the

connected to the fan by a special
device. A storage battery is located on the tender
or underneath each car, and so equipped automatically with cut-outs as properly to govern the flow
pilot

is

of current from dynamo to battery. It is evident
ihat the cost of illumination will be only the expense
of installing and maintaining this apparatus.
Recent tests on a train running 45 miles per hour,
says the Railway Review, resulted in the development of 4.5 kilowatts, which amount of energy
is
sufficient to charge the storage battery so that
it
will illuminate a train of five cars seven hours
per night and leave the battery with nearly its maxicharge, due to the continuous operation of fan.
On high-speed trains greater power and efficiency
are obtainable.

mum

is shown as
The transformer (A) has the

present invention
the nctwoik back
only to the nearest sul>station containing only a
synchronous motor with overexcited fields.

In

are

invention it will be obcurrent supplied either to or from

In the drawing

the necessity for carrying feeders back to the

feeders

re-

(A)

proximity.

station.

regulating

a'ny suita-

primary winding (P) fed from the mains (a) (.b),
while the secondary (S) is tapped at a point intermediate its ends and connected to a main (d).
The outer terminals of the secondary are connected
to mains (c) (e), thus forming, in conjunction with
the main (d), a three-wire system which is intended
to supply a network of conductors of considerable
extent. The mains (e') (d') (c') and (e') (d") (c")
are connected to the corresponding wires of the
three-wire system and convey current to lamps (L)
or other translating devices connected to the network in the ordinary manner. Overexcited synchronous motors are connected to the network at
suitable points and are located at sub-stations more
or less remote from the source of current supply.
For purposes of illustration two synchronous motors (M') (M°) are shown connected to the mains
(c')
and (e°) (d") (c"), respectively.
(e')
(d')
Leading from the terminals of the motors are feeders
(F), which connect with points in the network in

The employment

variable

r^wm

draw up

those points to the value desired.
By the means described constant-potential regulation may be secured without the necessity of extending feeders back to the source of supply."
ihe

usual

the operation of the

\-ious that as the

pose I find it convenient to use synchronous motors
with overexcited fields. These are preferably located in proximity to those points in the network
which require to be raised in potential to compensate
These sources of leading
for the drop in the mains.
currents or phase modifiers are connected by what
I may term 'suction feeders' with points in the net-

work

the

(5).

NOVEL TRAIN-LIGHTING SYSTEM.
the speed of the train. No gale of wind is required to
cause the fan to operate the -ordinary pressure of
ihe train moves it sufficiently to generate the clec11 ical
energy required to light any train and leave
a large surplus -for ventilating fans and other purposes.
The apparatus so located does not obstruct
ihe view of the engineer nor offer any objectionable

The Lighting
The

Situation

in

York, Pa.

committee of the York (Pa.) City Councils, by awarding the contract for city lighting to the
Edison Electric Light Company and rejecting the bid

KIG.

STEINMETZ ADJUSTMENT OF COMPOUNDWOUND GENERATOR.

2.

machine increases the current through the seand the resistance in shunt thereto will divide in certain proportions. As the current through
the macliine increases the branch currents through
the series coil (2) and its shunted resistance (3)
the

ries coil

Owing

to the fact, however, that the reshunt (3) increases with increase
of current faster than the resistance of series coil
(2), it follows that a greater proportion of current will pass through the series coil
higher
at
values of load than at lower. By suitably adjusting the resistance of the shunt (3) a value may
lie
found such that the current passing through
the series coil (2) increases faster than the load
by an amount just sufficient to compensate for
the drop in voltage due to the decreasing permeability of the magnetic circuit.
The load curve thus
increase.

sistance

of

the

the

becomes a straight

in

of

line.
The invention is capable
modifications and is equally applicable in connection with the speed regulation of
motors.

a

number

of

light

nf the recently established jMerchants' Electric Light
Company, has provoked a storm of public criticism.
When the Merchants' company was organized and
a plant established the citizens of York congratulated
tlieniselves, because they thought that they were
now out of the power of a monopoly, which would
mean cheaper' lighting for the streets, but the light
committee, on the pretext that the councils are about
to consider a proposition for the establishing of a
municipal lighting plant, awarded the contract to the
The new company's bid
old established company.
was for a period of either three or five years, and
would have meant a saving of $iS,oco to the city
treasury.
So great is the disapproval of the citizens
that the awarding of the contract may be reconsidered at the next meeting of the City Councils, as a

number of

its

members

are in accord with the pop-

ular sentiment, and before they will yield to the decision of the light committee a fierce fight will be
precipitated.

General C. M. Spitzer of Toledo, Ohio, has been
chosen president of the Jackson and Battle Creek
Traction Company of Jackson, Mich. He has placed
$1,000,000 of the bonds, $750,000 of the amount going to .himself and his associates in Toledo and
other Ohio cities, Cleveland investors being largely
The road will be 43 miles long.
interested.
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Palmer Process of Reproducing Pictures
at a Distance.
Herbert R. Palmer of Cleveland, Ohio, has been
granted a patent (No, 713,140) for a process of
making facsimile reproductions of pictures at a distance by means of an electric current. Mr. Palmer,
in connection with Thomas Mills, has done considerable work in this line, and an account of an
experimental test conducted between Chicago and
New York by these gentlemen was mentioned in
the Western Electrician of April 20, 1901. In that
Mr. Palmer's new intest zinc plates were used.
vention is an improvement, inasmuch as he uses
half-tone plates, while the art has been restricted
In practicing his invento zinc plates heretofore.
tion photographs and any picture which is made up
of variations of light and shade may be accurately
and minutely reproduced at a distance.
"In my process I avail myself
Mr. Palmer says
of the well-known half-tone process of producing
:

from a photograph or other picture
having gradations of light and shade. In this halftone process the photograph may be taken directly
on a metallic plate having a positive coating and
the plate thereafter etched by acid, which eats deeper
where the lights are, wdierefore the raised portions
are adapted to carry the ink in printing and print
black as desired. In practical use, however, it is
found more satisfactory to photograph the picture
through the screen onto a transferable negative film,
which is then placed over a zinc plate covered with
^ome coating normally soluble, but rendered insoluble by -light, whereupon the light portions of the
picture which became dark in the negative do not
receive on the zinc plate sufficient light to render
the coating insoluble, wherefore this coating washes
a printing plate

off,

and the etching acid

eats this portion of the zinc

A

half-tone plate for printing produced bj- such a process as above described
consists of a series of lines or dots placed close
enough together so that to the eye they give the
appearance of being substantially continuous.
"Systems of producing pictures electrically at a
distance are well know'n. They include, briefly, a
platen for carrying the transmitting plate having a
picture composed of conductive and non-conductive
parts, whereby the current is made and broken between the plate and stylus, and electromagnetic or
electrochemical means at the other end for producing
corresponding changes on the received material.
Such a transmittable picture has been heretofore
produced by hand-sketching on the metallic plate
with an insulating ink, as sealing wax dissolved in
alcohol.
In endeavoring to eliminate this inaccurate
hand operation I have hit upon the use of a halftone plate with the low portions filled in with an
insulating substance, as plaster-of-paris.
In such
plate deeply, as before.

however, I have found that with the lines or
dots of the half-tone plate close enough together to
give the eye the desired impression, they will be too
close for the instrument to respond, the necessary

363

"The transmitting apparatus may consist of any
of the well-known devices used in the' art of facsimile telegraphy.
What I have shown consists,
substantially, of a rotatable

which has

of

A

line.

eler

metallic stylus

drum (D),

connection

metallic

(t),

the surface

with

main

the

mounted upon

a

trav-

(T), holds

As

cylinder.

traverses
vice has

its

its point near the surface of the
the drum (D) rotates, the traveler
length. An electromagnetic inking de-

magnet

with a
(T), and the
drum (D), and its pen (i') is in close nroximity
to the surface of the receiving drum (D').
This
receiving drum rotates in unison with the transmitting drum, the inking apparatus (I) traveling in
unison also with the traveler (T) of the transmitting
its

source of current

in

(i)

electric

circuit

(B), the traveler

of the receiving

magnet, the capillarity of the ink at the receiving
end. if ink be used, etc., preventing the receiving
mechanism from responding to the breaks of the
transmitter or preventing the transmitter from breaking at all by reason of an arc continuing the current
line to the next.
On the other
the transmitting plate has its dots or lines

from one metallic
hand,

if

p3

FIG.

far

yX

JP*

^

PALMER PROCESS OF REPRODUCING PICTURES
I.
AT A DISTANCE. DIAGRAM OF APPARATUS.

—

enough apart for the telegraphic apparatus

to

take the necessary cognizance thereof, they will be
.^o far apart that no satisfactory nicture will be presented to the eye, but there will appear simply a
series of disconnected dots or lines, giving the genit is true, but on such
coarse scale as to be useless for ordinary purposes.
I have found that I can harmonize these
opposing requirements by first taking the half-tone
picture through a very coarse screen Cmuch coarser
than is used in the practice of the ordinary halftone process), transmitting from this half-tone picture, and reducing the received picture to bring its
lines or dots close enough together
to
give the
proper appearance to the eye.
"Fig. I is a diagrammatic view of the telegraphic
apparatus. Fig. 2 shows the transmitting coarse
half-tone plate which is made from the photograph
or picture to be reproduced. Fig. ,3 represents the
picture produced directly in the receiving apparatus.

eral character of the nicture,

a

electric fire

Rouen, France, is described as follows by United
States Consul Thornwell Haynes. The outfit is composed of a centrifugal pump (Thiron and Sou's system) and of an eight-horsepower motor, which gives
normally 2,000 revolutions per minute. A continuous current of 525 volts can be applied. This motor
well covered, so as to prevent all penetration of
water.
Above are two reels. On one is wound
the wire upon which the current is received, the
is

extremity being exposed in such a manner as to
allow connection with a hook suspended from the
railway or electric-light wire; on the other reel

drum.
Now when the half-tone plate, as (P'')
(produced directly or indirectly by the camera),
has been secured facing outwardly upon the rotating
drum (D), the stylus being properly adjusted, it
completes the electric circuit, and it is evident that
this

circuit

will be established or broken,

according

whether the point of the stylus is resting upou
the metallic part of the plate (P") or on the plaster
of-paris filling.
The pen (i') is normally held removed from the recording drum, upon which is
w-rapped a sheet of paper but whenever the electric
circuit is closed it is held in contact w'ith it by means
of the magnet (i) and the armature lever (i°).
From this arrangement evidently the surface of the
receiving sheet will be covered with a series of
closely ruled lines reproducing the original photograph, as shown in Fig. 3. The drum (D') may be
to

;

smaller than the drum (D) to reduce the size of the
received picture, as shown, or it may be larger or
of the same size, as desired, it being understood that
the speed of travel of the pen is varied proportionately as the speed of surface movement of the drum
is changed.
"By having the screen cross-hatched diagonally,
as shown in the drawings, the plate will be placed
on the drum, with its upper and lower edges parallel

with the axis of the cylinder, and

the

stylus

will

I:LKCTRIC FIRE
is

wound

PUMP

IN

ROUEN.

the return wire, the free end being con-

nected with a cast-iron block to be fastened to one
of the tramway rails.
There is beneath the covering
a

compartment containing two circuit-breakers,
and a commutator.

a cir-

cuit-closer,

To

start the apparatus,

connecting the

use,

inertia of the parts, the reluctance

Electric Fire Pump in Rouen.
pump shown in the accompanying
illustration and used by the Rouen Fire Company of
The

Fig. 2

Transmitting Plate.

Fig.

3.

Receiving Plate.

PALMER PROCESS OF REPRODUCING PICTURES \1 A DISTANCE.
then trace from one light area to the next across
the exposed metallic portions of the plate, giving better results than if it traced parallel with the metallic
portions caused by the lines of the screen.
"For some purposes the picture as received. Fig.
3, if the telegraph apparatus is adjusted accordingly,
may be artistic enough but to produce a better
effect I prefer to reduce it photographically.
The
ordinary camera is employed for this purpose. If
the final picture is to be used in a printing-press for
printing half-tone work, which is the object primarily contemplated, the plate will be either a metallic plate positively
sensitized or a transferable
film, negatively sensitized which is used to produce
the final picture. Thus the process after the picture is received may be substantially the same as
that before it is transmitted, except that after transmission the screen is omitted, as when the picture
is received it is already composed of absolute blacks
;

and whites."

Fast Run on Lake Shore Electric Railway.
On the morning of November 13th a Lake Shore
electric car made a run from Cleveland to Toledo,
Ohio, 120 miles, in three hours and 10 minutes, the
fastest long trip ever known to be made by an elecFor 60 miles, it is claimed, the car ran at
tric car.

a rate of a mile a minute, and one straight stretch
of eight miles was covered in seven minutes. The
time as noted was as follows
Left Cleveland 3
a. m.
Rocky River, 3 :22 Beach Park, 3 138 Lo:

;

;

;

Ceylon, 4:18; Norwalk, 4 140; Monroeville. 4:53;
Clyde, 5:15;
Fremont, 5:25; Genoa,
arrived
at Toledo, 0:10.
The car carried a
5:55;
party of American Eagles who had been attending
a celebration in Cleveland. The car used was of
the so-foot double-truck type.
The regular running
schedule between Cleveland and Toledo is about six
hours.
rain, 3:43;

two wires

it

is

to

only necessary, after
the line giving the

energy, to close the circuit and start it running
slowly with the rheostat. The time necessary for
starting is about a minute.
The reels on which are wound the conductors
can receive 200 meters (656.167 feet) of insulated
wire; if to this is added the 200 meters of hose on
the reel and the 35 meters (114.83 feet) to which
the water can be thrown, it is seen that a distance
of 435 meters (1,427.16 feet) can be covered. -The
distance that the water can be thrown, nearly 115
feet, is accomplished with an orifice of 18 millimeters
(0.7 inch) and a volume of 350 liters (92.46 gallons)
a minute.
The whole machine can be placed on a handcart, or
on a little two-wheeled wagon drawn by one horse.
Its total w-eight, with accessories and two men on
the seat, is about 1,040 kilograms (2,292.78 pounds).
The motor and pump are not longer than a meter
(39-37 inches), and about one-half a meter (19.G85
inches) wide and one-half a meter high.
Behind the machine is a reel capable of holding
300 meters (984,25' feet) of hose, two lances, a ladder
with hooks, an axe, a hydrant key, a nozzle, etc. The
weight of this reel, equipped, is 330 kilograms (727.
518 pounds).
The idea of this pump, which is the only one of
its kind in France, if not in the world, was suggested
to Robert Lefebvre. the captain of the Rouen Fire
Company, by a conversation he had last year with
a German engineer at the Berlin Fire Extinguishing
Exposition.
The latter had conceived the idea of
an electric pump for cleaning the walls of the buildings, etc.
If sand thrown by an electric pump could
clean buildings, why could not water thrown in the
same manner extinguish fire? In the "solution of
this question, the electric fire pump was uorn.

Space Telegraphy

in

the Navy.

In his annual report Rear-admiral Royal B. Bradford, chief of the Bureau of Equipment, recommends
government control of all wireless-telegraph stations
along the coasts of the United States. Admiral
Bradford says it is proposed to establish wirelesstelegraph stations for the purpose of instructing officers and men at Newport, New York, San Francisco
and probably other naval stations. In order to ascertain the effect of heat, which is .said to be injurious
to the successful working of wireless apparatus, a
station will be established at Key West, Fla.
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It

curious

rather

is

by telegraph wires for the first time, has
not attracted greater attention.
Contrasted with the
great commotion caused by the laying of the first

announcement of the successful

Atlantic cable, the

CHICAGO.

«

TELEPHONE MAIN

placing of the last link of the world's girdle of sub-

marine cable

1746.

is

received tamely enough.

Cables have

become commonplace; space telegraphy

Eastern Office, 193 Times Building,

New

York.

even that has lost the charm of
yet the achievement

any of

its

practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome; and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.
The Western Electrician— the only
general electrical paper published in the West— thoroughly
covers a territory exclusivebj its own. This is a claim wuich

ocean

is

is

the latest

transmitting intelligence,

of

its

and

The

enterprisin

40
hours not quite equal to Puck's boasted performance of 40 minutes, but still a very creditable accoiTiplishment.
But nobody pays any particular attention to the feat. We have ceased to wonder at
the things done with electricity over such a prosaic
material as copper wire
we now look for marvels

—

;

in the ether.

ADVERTISING.—

CAN BE MADE BT NO OTHER ELECTRICAL JOURNAL IN THE
Electrical merchants and manufacturers
United States.
desii'ing western trade will appreciate the unequaled value
of this journal as an advertising medium in its special field.
Advertising rates are moderate, and will be furnished on
application. "
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expression are

closely

so

physiologically,"

related,

he says, "that the dwarfing of one necessarily dwarfs
other.
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my

is

servation confirms
to

lects

opinion,

and

I

ob-

believe

who

that the individual

it,

neg-

learn the important art of clear expression

has handicapped his intellectual faculties to a great
extent, for he has not attained his full possibilities

the direction

in

well expressed

This

of clearness of thought."

— that

is,

the

manner

is

of the sentences

just quoted precisely illustrates their matter

— and

we

are gratified that the importance of teaching engineers
the elements of English composition

ing

love
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for

who

is
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are strongly

happy position of being
modern languages and read

in the

able to converse in five
ten.

In

teaching

the

Mr.

mathematics

of

Mailloux

advocates thoroughness, simplicity and patience. The
steps of the reasoning should be of moderate length
the training should be gradual and sympathetic, so

the world's comforts.

may assimilate his studies and not
from mathematical dyspepsia. "While it is
true that there is no royal road to mathematical

Technical education,

more

or,

specifically,

education of the electrical engineer, was given

the

much

summer's convention of the American

knowledge,

it

is

certainly

a

great mistake,

opinion, to imagine that the best road

in

my

along the
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attention at last
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Institute

line of
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that the best road lies along the line of least effort.
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of Electrical Engineers. A fair idea of
trend of the papers and discussions was given
press at

technical
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the time,

much was omitted by reason

But as the published Transactions

time and space.

of the Institute covering this

now

but necessarily

of the limitations of
interesting discussion
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engineering graduates are not practical enough because they are not theoretical enough. In other words,

the

375
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groundwork

apparently
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thesis

that

of elemental, theoretical knowledge

should be thorough and extensive if possible, but at
the superstructure of practice
any rate thorough
must not be built on a flimsy foundation. A broad
general education is necessary. The higher the apex
;
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DATES AHEAD.
Engine Builders' Association of the United States, Sherry's,
city. December ist and 2d.
Interstate Independent Teleplione Association,
Auditorium
Hotel. Ciiicago, December Qtb. inth and nth.
Master mechanics of street-railway companies (meeting for
organization), Cleveland. O.. January i2, 1903.

on the contrary,

not in sympathy with the idea of some teachers
is necessary to make a thing difficult in order

it

to have
growth

it

is

well learned
essentially a

and remembered.

Mental

slow process, which

should

admires the advanced mathematical-teaching methods
of Dr. John Perry of the Royal Technical College
of London. This authority lays great stress on the
cultivation of the higher mental attributes of his

374

Miscellaneous

I believe,

who surveyed the whole subject in a broad-minded
and judicious manner.
Mr. C. O. Mailloux, for to him we allude, ably

374

Trade News

am

that

effort.

never be forced. The intellectual gymnastics should
be such as involve the least mental effort and produce the most intellectual exercise." Mr. Mailloux

at hand,

Publications
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maximum

is

with the subject-rriatter revised, no
doubt, by the writers and speakers, we take occasion
to refer, briefly, to the contribution of one member
are

Societies and Schools

New York

:

sufi^er

DEPARTMENTS,

Record

broadening and deepening the theoretical training
the expense of practical training, if necessary.
The speaker continues
"One of the great qualities
needed in any engineer is receptivity. If the young
man were drilled thoroughly in fundamental principles instead of being given a smattering of them,
together with a smattering of practice, he would not
be deluded, as he so often is, with the idea that he
has already learned all that is worth knowing, both
theoretically and practically, and that knowledge and
experience have no new fields for him to conquer.
*
*
* * Xhe success that has been achieved by
those who have had neither theoretical nor practical
training in technical lines, but who have had merely
general intellectual training and discipline, is an indication of the great importance and benefits of a
training in which the individual is taught to think
and to study, that is to say, whose mind has been
developed to the highest possible degree of receptivity and assimilative power."
Turning to studies and the manner of studying,
Mr. Mailloux fully agrees with those who insist
upon the necessity of a good training in the English
language and who point out the drawbacks of an
undeveloped and uncultivated faculty of oral or written expression.
"The faculties of thought and of

that the student

371

Business

tedious in any vocation."

Therefore, the schools should consistently persist
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stated that the latest device
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by an inventor whose name would only be made
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and synthesis, to enlarge

368

368

Systems"

develop the powers of ob-

to

and of inculcatgood English literature, frequently
urged by the Western Electrician, is so clearly recognized by a man of Mr. Mailloux's standing and
experience. Not only English, but the classical and
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some bright mind lays before us the completed
scale, from the lower vibrations of sound to the
higher and more subtle ones of light, in one and
the same instrument."
Despite the fact that some

of varying
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World
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renowned Polish schoolmaster with the unpronounceable name, not a few bona-fide investigators are at work on the problem, many of them bas-
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method or means of training which attains these objects must be accounted good, for it equips the mind
with the three graces aptitude, application and judgment which are the handmaids of success, that
point out and prepare the easiest paths to distinction,
making the process of acquiring skill and experience

in
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moderation and well-balanced judgment characterize Mr. Mailloux's remarks on the
subject of technical education, which are the more
valuable, as they are, in a way, a summary of the
discussion that had preceded them. A mere outline
is given above; the reader will do well to read the
contribution entire, for which space is not available
here.

sense,

Legal Contest Over Permanency of
Electric-power Supply.

A

was begun in Salt Lake City, LTtah,
on November 12th in Judge Morse's court the outcome of which promises to be of considerable interest
legal battle

to the electrical world.

It is the case of the

Several well-known experts are present to give
expert testimony in the case, and the outcome of
the suit is being watched with special interest by
The extliree states, Utah, Nevada and Colorado.
perts will give scientific testimony tending to show
whether electricity can be controlled by, and is fully
whether as a
responsive to the one in command
force it can be compelled to do the bidding of those
;

in control.

The case was first brought in Tooele County,
Utah, but for legal causes was transferred to Salt
Lake City. The complainant alleges that it furnished
power to defendant from March, 1S98, to May, IQOO,
for the operation of the Golden Gate Mill at Mercur,
A contract was
for which it should receive $57,120,
entered into between the parties in July, 1897, and
defendant, in its answer and cross complaint, says
The deit is not indebted to the power company.
fendant claims damages for lack of and stoppage
of power. It is also alleged that the power company violated the terms of its contract in neglecting
to supply a uniform amount of power, and judgment
The plaintiff is repreis asked for the sum named.
sented by Attorneys Brown and Henderson of Salt
Lake, Storey of Ouray, Colo., E. A. Wedgwood,
the defense by
E. C. Lockner and Fred Slegmeyer
Dixon, Ellis & Ellis of Salt Lake.
Should a decision be obtained in favor of the defense, it may be the forerunner of a new line of litigation in the courts. Wherever electricity is furnished for power, the question is usually present
with regard to whether the consumer gets the amount
contracted for. The fact that electricity cannot be
measured by the ordinary man, except by results
;

makes

this force or

power

a subject of fre-

quent dispute. This is, probably, the first action of
An
its kind ever brought up for legal adjudication.
effort is being made to establish the fact that the contract was not fulfilled and that the power contracted
for was not supplied by plaintiff company. The experts will try to

show how much

control the elec-

power. It is
claimed that the loss of power was caused by defective
apparatus which decreased the percentage of supply.
Among the experts in the case now in Salt Lake
are R. H. Jones, superintendent of the Pike's Peak
Power Company, one of the largest enterprises of
its kind in that part of the country
Professor Corey
of Stanford University: G. L. McGuinnis of San
Francisco Barton M. Jones, manager of the Pike's
tricians are able to maintain over the

;

;

Peak Company: Duncan McVechie, mine superintendent of the Golden Gate Mill Frank G. Janney
of the De Lamar mines L. N. and P. M. Nunn of
the Telluride company; Mr. Woodhouse of Provo
and his working staff, and General Irving Hale of
Denver, general western manager of the General
Electric Company.
;

;

Use
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degrees Fahrenheit, in which the readings have been
compared with those of the highest type of existing
pyrometers show the new apparatus to be extremely
accurate. Its great merit is its simplicity, requiring
only an ammeter for reading the current strength,
two dry cells, a telescope, and a resistance coil.

TelUiride

Power Transmission Company against the De Lamar
Gold Mining Company to recover payment for electrical power furnished by the complainant company.
The defense claims that it did not get the amount
of power contracted for, and enters a counter claim
for damages in the sum of $51,432 as against claim
of plaintiff company for $57,120.

obtained,
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Incandescent Lamp as a Pyrometer.

of the most interesting uses of the electric
incandescent lamp so far reported is as a pyrometer
for determining the temperatures of flue gases and
furnaces. The principle is simply to regulate the
flow of current through the lamp filament so as to
bring it to the same point of incandescence, judged
by color, as the firebrick lining of the furnace or
flue, and determine by means of a table the temperature corresponding to the given flow of current.
It has been observed that a filament through which
there is no current flowing, appears as a black line
when held against a background of incandescent firebrick in a furnace or stack. As current is turned on
and its strength increased the filament becomes
brighter and brighter. At the point where the filament has the same color as the heated firebrick it
is
invisible.
Above this temperature, the current
strength being .still further increased, the filament
appears as a white line.
The observations are taken by means of a telescope mounted on a tripod several feet away from
the furnace, and pointed at an aperture in the furnace.
Inside the telescope is a very small carbon-filament
electric lamp, supplied with current by two drybattery cells, through a resistance coil. The current
strength is read on a suitable ammeter, and a comnarison
tne
corresponding
with
table
gives
a
furnace temnerature readin.g. Many experiments
made with this apparatus, which has a limit of ,3,600

Spectacular Electric Lighting.
In

modern

the

spectacular

improved mechanisms used
put

in

electric

into service, irrespective of cost.

electric light the beautiful

the most
lighting are

production

effects

Without the

secured would be

an impossibility. The recent .production of the
"Beauty and the B'east" at the Illinois Theater in
Chicago affords probably as good an example of
the modern spectacular production as one will see.

During the progress of the three
light in

many forms

is

acts,

the

electric

brought into use.

The four seasons are depicted beautifully. During
the progress of the ballet representing spring, summer and autumn, the entire lighting plant is throwing an amber glow on the stage, producing a soft
effect, pleasing to the eye and typifying content and

Then comes winter, with its chill and
Here one is met by the hard, fierce, brilliant
thrown from the open arc, seldom if ever used

happiness.
cold.

light

stage work, but particularly adapted to a winter
scene, since its rays approach most nearly in whiteness to those of the sun, reflected by snow. During
the transition of spring, summer and autumn, the
in

soft

amber

thrown on the various costumes

light

desired.
This particular
efifect
accentuates the green, heightens the yellow,
warms up the red and takes the chill from the white.
In the instant that one passes into the winter season he immediately notices that the colors which
prevailed during the first three seasons have lost
much of their distinction. The same costumes are
on the stage as before, but they have lost their
warmth of color.
An idea of how the desired effect is reached can
be seen by an analysis of the tableaux, beginning
with May. The scene opens in white and pale-green
lights.
Soon the depth of the green in increased
and the white is displaced by yellow. By this means
the two main colors of spring, yellow and green,
are retained as the basis of the picture, and lead
naturally into the gradual transformation into summer. The green in turn disappears in favor of dull
red, the yellow deepening for the harvest dresses and
poppy and golden green, while a few touches of
mauve and pink are brought to illustrate the variety
of the advancing season. All the yellow finally goes,
being replaced by the warm, variegated shades of
red, purple and brown common to autumn.
Thus
the- eye has been led by almost unconscious steps
from one color to another, each stronger in brilliance
than the preceding.
All the above effects are produced without a clash
of colors, and so naturally are the transitions made
that one scarcely realizes that a change has taken

produces

just

the

color

The electric light is manipulated so skillfully
the change from spring to winter comes as
naturally as if Dame Nature herself manipulated the
controlling switches.
Of course, all the lights used

place.

that

by the company are not its own property in fact,
most of them belong to the theater, which, in this
case, is particularly well adapted in lighting facilities
to such a production.
Another interesting feature of the seasons' ballet
is the use of miniature incandescent lamps of onehalf candlepower at four volts pressure.
Ten of
these small lights are rigged into a headgear, one
of which is worn by each of a number of girls in
the ballet.
The current for these lamps is supplied
by two battery cells in series, the two cells being
fastened in some manner in the costume of each
girl.
These lamps burn continuously during the
:

progress of the

ballet.

Tests of Submarine Naval Vessels
Successful.
Success marked the tests made last week with the
Holland submarine boats, the Adder and Moccasin.
The trials were made off Greenport, L. I. The Moccasin, submerged, made 7.28 knots, or a quarter of
a knot in excess of the required speed.
Captain
C. J. Train of the inspection board of the navy was
on board the Moccasin during the submerged test.
He praised the boat, and said he would "just as soon
be on board the Moccasin as any boat in the navy."
The Adder, in a surface run over a lo-mile course
awash, made 7.8 knots per hour, and the Moccasin
over the same course, running light, made 8.5. The
boats steered well and responded well and in other
ways were perfectly manageable. Electric batteries
and motors are used for the power when the boats
are submerged. It is believed the results of the tests
will show that the American submarine boats surpass those of England and France.

Large

Hydro-electric Development a+
Atlanta.

An

important southern hydro-electrical powertransmission enterprise has recently been projected
by eastern capitalists, having for its object the creation of an industrial center near Atlanta, Ga., and
the possible ultimate development of an electricity
supply system in the nearby cities. The project involves the immediate construction of a concrete dam
across the Chattahoochee River at the Bull Sluice
Shoals, about 15 miles from Atlanta, and the erection of a generating station at the dam.
For the
present the entire output of the plant will be utilized
by local manufactories. In the event of a sufficient
demand for power at Atlanta a transmission to the
city liiiiits may be installed with a sub-station at
this point, where the power will be transformed for
local use in mills and factories located near by.
The plant will have an ultimate capacity of 14,000 horsepower at the generator terminals, of which
6,000 horsepower will be available at the present
time.
The remaining 8,000 horsepower will be installed as rapidly as is warranted by the local demands for power. Steam railroad facilities are at
present undergoing improvement for the accommodation of the new industries which, as the result of
the power enterprise, will undoubtedly be attracted
to this vicinity.

The development of this undertaking involves an
expenditure of over $1,500,000, all of which has
already been subscribed by the promoting interests
comprised in the Atlanta Water and Electric Power
Company. The company is incorporated under the
laws of Georgia and is officered by men prominent
in hydraulic and electric-power enterprises, vi-z.
President, S. Morgan Smith of York, Pa.
vicepresident. Forest Adair of Atlanta, Ga.
secretary
and treasurer, J. J. Spaulding of Atlanta, Ga. The
board of directors comprises the above gentlemen, together with C. Elmer Smith of York, Pa., and
George C. Smith of the Westinghouse companies.
The entire hydraulic work, including the erection
of dam and power house and the furnishing of the
hydraulic machinery, will be carried out by the
S.
Morgan Smith Company of York, Pa. The
electrical work will be designed and executed by
Westinghouse, Church, Kerr & Co., engineers and
auditors for the Atlanta Water and Electric Power
Company. The electrical equipment will be furnished by the Westinghouse Electric and Manufacturing Company, and the entire power installation
will represent the most advanced practice of these
;

:

three concerns.

The dam will be constructed of Cyclopean masonry with concrete facings and will be approximately 1,100 feet in length, 50 feet high and 65
feet wide at the base.
The geological formation of
the river bed, which is hard gneiss rock, is peculiarly favorable to the hydraulic work.
At each end of the dam will be located a concrete
bulkhead, each extending 10 feet above the crest
of the dam' proper into one of the turbine penstocks.
The power house will be located immediately in the rear of the main bulkhead and
upon the river bed. Seven steel penstocks,
each 12 feet in diameter, extend from their anchorage in the base of the bulkheads to the wheel casings,
a distance of 50 feet.
The turbines are of the horizontal twin inwardflow type. There will ultimately be seven pairs of
2,500 horsepower each, in addition to two single
exciter turbines of 250 horsepower each. The turbines are encased within a steel casing placed within
the penstocks, with the steel draft tubes extending
20 feet below the power-house floor into the tail race.
The shafts extend into the generator compartment,
these being direct-coupled to 1,500-kilowatt Westnighouse revolving-field alternating-current generators.
similar arrangement is employed with the
exciter units, each of which is of 150-kiIowatt capacity and capable of carrying indefinitely the enbuilt

A
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tire

excitation load.

The generators

furnish current at 2,200 volts and
60 cycles directly to the station switchboard. A
considerable amount of nower will be furnished to
local concerns directly from the station bus, thus
avoiding transformation losses, but provision has
been made for a complete equipment of 1,500-kilowatt water-cooled transformers which will raise the
nressure to 22,000 volts for transmission, should this
be decided upon.
The present installation will consist of three 1,500kilowatt units with the exciters and the necessary
controlling apparatus, but the entire power house
and equipment has been designed with a view to
immediate extension when warranted by the demand
for power.

Improvements

in

San Antonio.

The San Antonio

("Texas) Gas and Electric Company is making considerable additions to its already
extensive plant. The foundations arc almost completed for placing in position an 800-kilowatt General Electric three-phase generator.
200-kilowatt
generator
was started last October.
new
General Electric switchboard, 26 feet long and seven
feet high, has also been added. It is planned to move
the street-railroad plant into the electric-light power
house by removing the boilers, engine and dynamos,
thereby combining the business into one plant. The
work is under the direction of George H. Cushman,
superintendent of the electric department.

A
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The Work

of the Signal Corps.

Pari

II.

Philippine Islands.

The Signal Corps' work

in tlie Philippines has been
cunstructed nnder the charge of Lieutenant-colonel
James Allen, tnitil March, 1902, when he was relieved
by Major William A. Glassford. The fine system
of telegraph lines and cables was very largely constructed and installed under Colonel Allen.
This
system increased during the fiscal year by 2,600 miles,
consisted on June 30, 1902, of 31 submarine cables,
1,326 miles in length, and land lines S,io8 miles in
length, making an aggregate of 6,434 miles.
It is aliTLOSt needless to say that the work of construction in the archipelago under the disturbed and
difficult conditions existing there, demanded talents
of the highest order, and the system stands to-day
a monument to the energy, skill and resourcefulness
of the American soldier.
Colonel Allen's work must
always serve as a standard of attainment for Signal
Corps' officers. Major Glassford comes to the work
with qualities of work fully guaranteed by similar
His work
diflncult work in Porto Rico and Alaska.
in the Philippines has been marked by material improvements in modern equipments and consequently
in telegraphic and telephonic facilities, which, initiated bv his predecessor, have been brought under

him

to fuller fruition.

On

entering the

Philippines the

American army

found practically no existing telegraph lines. The
few land lines connecting the Visayan cables of the
Eastern Extension Telegraph Company had been
promptly destroyed by the insurgents, as well as
the lines in Euzon when they retreated before the
advance of our army. The only lines of any importance that caine into our possession were several
hundred miles of dilapidated and antiquated lines
in the Cagayan Valley and along the west coast of

Luzon.
Applying itself to the problem of establishing a
suitable system of telegraphic intercommunication,
the Signal Corps has constructed and laid from
.August. 1898, to June 30, 1902. approximately, 9.000
miles of lines of telegraph, telephone and submarine
cable.
About one-third of this mileage consisted of
extensive temporary field lines erected for the purpose of maintaining communication by means of
permanent lines with division headquarters at Manila.
On June 30, 1902, the permanent system maintained and operated by the Signal Corns aggregated
miles,
of which S,io8 were land lines and 1,326
6,434
miles cable. All the important islands of the archipelago, except Romblon and Palawan, are connected,
and even the foriner is to be reached by cable.
There has been constructed and laid during the
fiscal year 1,044 miles of land line and 618 miles of
submarine cable, aggregating 1,662 miles. There are
281 stations on these lines, over which official messages may be transmitted many of thein, however,
are telephone lines, owing to the extreme difiiculty
;

of retaining in service skilled telegraph operators
for the given pay.
recognized difficult feature of
this work is the absence of trained Signal Corps' officers.
There are now 11 Corps officers and two detailed officers of the line, serving in the Philiooines
and charged with the maintenance and repair of
6,500 miles of line located on 13 separate islands.
The daily work of these officers exceeds 12 hours
and frequently runs to 16, and it covers every day
in the year, Sundays and holidays.
The work and
surroundings are such that one-quarter of the officers
of the Signal Corps are to-day disabled from Philippine service, and it is almost impossible to renlace
these men. In sneaking of this trouble. Major Glassford writes
"The demand for suoerintendents at
the lar-^er and business transfer offices is so great,
and the retention of the experts now occunying these
positions so essential, and in view of the fact that
the expiration of the term of service will soon remove nearly all of these first-class sergeants, I have
to suggest that the law approved February 2, 1901,
authorizing the appointment of to lieutenants for
Philinnine service be aoplied as a reward of long
and faithful service, and as an inducement for those
remaining. The retention of these expert teleeraphers is absolutely necessary for the continued efficient
operation of these lines."
On June 30, 1902, there were 301 civilians in service, of whom 13 Caucasians and six Filipinos were
paid from army apnropriations. and seven Caucasians
and 275 Filipinos from civil anpropriations. All employes have served most faithfully, and the Filipinos,
under supervision, work with fidelity and cheerful-

A

:

ness.

Speaking of the telegraph schools, which were
opened August, igqi, and from which it was hoped
many recruits would be drawn. Major Glassford reports; "They have generally failed to make good operators.
The school at Calapan, Mindoro, has, however, been quite successful, and several men from it
have transferred to the Signal Corps, but not in
sufficient numbers to supply the needed operators.

A

school to instruct natives as operators was also
established, but none has qualified, and the best
have acquired only a rate of receiving seven words
per minute. No encouragement whatever is therefore to be expected from this source within a reasonable time."
The telegraphic and telephonic facilities of the city
of Manila have been extended and improved during
(he past year. There are 51 miles of wire, partly
lead-covered cables, on which are installed six telegraph offices and 177 telephones. There has been

November

an average of 470 telephone calls daily. The central
telegraph office has been fitted up with modern appliances; otherwise the enormous business centering
in Manila could not be properly transacted.
The
generating plant is a source of electric power for
all telegraph lines radiating from Manila, and also
furnishes the current for lighting all the barracks,
offices and quarters at the Cuartel Infanteria.
The transport Burnside has been fitted up as a
cable ship, and without impairing materially its use
as a transport, it has performed extensive work of
extrem'e value. The 14 new cables laid during the
year aggregate G07 miles. The Burnside traveled
9,905 miles in its work of laying and repairing cables
it
also repaired 13 cables.
The installation and continued maintenance of the
extensive cable system of the Philippine Archipelago
has been extraordinarily successful, far exceeding
the most sanguine expectations of General Greely.
It is well known that commercial cables are transferred from the establishment where manufactured
direct to the cable ship and thence to the bottom
of the sea. The Signal Corps has been seriously
handicapped by the necessity for twice as many
transfers, which more than doubles the chance of
injury to, and necessarily shortens the life of, a
cable.
The cable now goes from the manufacturing
establishment to a lighter or car, thence to a commercial transport, then to the cable ship, and finally to
the ocean bed.
The conditions of transfer to Manila
have been such as, in the opinion of foreign cable
experts, should totally destroy the usefulness of the
It is officially reported that one large lot of
cable.
cable thus shipped from New York to Manila, not
'

only was covered with heavy extraneous freight, and
consequently without ventilation, but in passing
through the tropics the entire mass was heated to such
an extent that frequent tests showed the temperature
to be 92° F.
The higher physical character of the Americanmade cable is illustrated, however, by the fact that
such cables, after subjection to extreme vicissitudes
of physical condition, have worked uninterruptedly
for periods ranging from one to three years.
Indeed, some of the cable used has been handled no
less than seven times before it was laid.
To insure
the proper maintenance of these cables, they should
be regularly inspected and tested; cable buoys should
be repaired and replaced, and other usual work connected with cable repairs and testing be carried on.
The Department of the Luzon was in charge of
Captain Carl F. Hartmann, up to May 26, 1902,
when he was relieved by Captain C. McK. Saltzman.
.A.mong other installations made by Captain Hartmann, was a large quantity of 20-pair lead-covered
cable, which to a considerable extent was of necessity
aerial, instead of underground.
The Department of the South Philippines was in
charge of Captain L. D. Wildman until March 15,
when he was relieved by First-lieutenant
1902,
Charles S. Wallace, who has distinguished himself,
both with troops in the field and in technical work
connected with the extensive telegraph lines and
cables of the department.
In this department the
lines have been cut repeatedly by the insurgents
in
fact, at the beginning of the last fiscal year the only
towns with telegraph communication were Catbalo,gan and Calbayog, and while plans have been made
for the construction of over 400 miles of line, nothing has been done of any material advancement, as
the insurgents destroy the line as fast as it can
be "ut un.
In Mindanao a telegraph line is under construction to connect Cottobato with Davao, for which
an allotment of $S,ooo has been made. The total distance will be about 350 miles. Lieutenant Wallace,
speaking of the labor problem, says
"Natives are
employed as laborers and drivers for native transportation on the construction of new lines and as
messengers, linemen, janitors, etc., in the maintenance
of existing lines.
They are paid on construction
as
duty 50 cents, Mexican, per day, and rations
messengers and linemen from $15 to $25 per month
;

:

;

rations, and are scarcely worth even this low
Every native aspires to live like a
rate of wage.
gentleman, and without manual labor therefore, they
are very anxious to learn telegraphy and to become
proficient in clerical work."
The introduction of repeaters and duplexing of
land lines and cables has steadily progressed, improving greatly the efficiency and rapidity of the
indeed, without the most modern improved
service
methods the Signal Corps would have been unable
to have transacted the enormous volume of teleThe
.graph business that has been placed with it.

and

;

;

appliances are in

all

cases of the latest types.

The

has been discarded wherever possible,
being replaced by storage batteries.
Reports in considerable detail have been made of
the business transacted by telegraph and telephone
in the Philippine Islands during the last fiscal year.
If these telegrams bad been all transmitted over the
Eastern Extension Telegraph Company, at minimum

primary

cell

commercial tariff in the archipelago, their cost to
the government would have aggregated the large
sum of $3,109,677.22. Augmenting this by $70,000
for telephone tariffs and $49,444.66 for commercial
tariffs, the. grand aggregate value of Signal Corps'

work

$3,229,121.88.
Regular reports for TO months show that there
were sent in that ])eriod 799,250 messages on official
business, or an approximate number for the fiscal
year of 933. S34 messages. The commercial business
systematically increases, as is shown by comparison
of the receipts of September. 1901, $3,677.73, with
is

22,

1902

those of June, 1902, $4,969.17, an increase of more
Ihan one-third.
It is safe to assume that hereafter
the income from commercial business will be at least
$60,000 a year.
In connection with the progress that has been
made in the islands must be taken into consideration
the expense of the work that has been done by the
Signal Corps. There has been spent by the United
States during the fiscal year $31,000 on telegraph
lines in the Philippines, of which $26,360.11 was for
service.
In addition, it is estimated that property
to the value of $151,000 has been shipped from the
LInited States.
The entire permanent plant is estimated to be
worth at present $t,o6o,iio. This value is obtained
by fixing a value of $405 for line, instruments and
battery for each of the 5,108 miles of land telegraph
line in operation.
Similarly the 1,326 miles of submarine cable are estimated at $395 per mile laid
and installed. The entire cost to the United States
of maintaining the telegraph system of the Philippines for the fiscal year 1902 was $460,347.07. In addition to this, the Philippine civil government has
expended $88,619.31, most of which was for payment of native employes.
As an offset telegraphic business has been transacted, which, at the current commercial rates in
the Philippines, would have cost the United States
and Philippine governments no less than $3,109,667.22, and telephone business, which would have
cost $70,000; the sum of $49,444.66 was collected for
commercial tariffs and turned into the Philippine
treasury.
This would give a value for services
rendered by the Army Signal Corps of more than
si.x times the
cost of its total expenses.
The question of the reduction of cable rates is
cne that has been the subject of much thought, correspondence and personal interview during the past
fiscal year.
General Greely has taken the matter
up personally with the Eastern Telegraph Company,
Ltd.; one object has been to increase cable facilities
to the Philippines by an extension of existing and
the building of new cable lines, so as to make an
alternate route; hut the conditions existing did not
made such a move practicable at the time.

Pacific Cable.

The

signal officer of the army has previously expressed his official opinion that the military
command by the United States of the Pacific in the
future will depend very largely on cable communications under its complete control.
The importance of an alternate route between the
Philippine Islands and the Asiatic coast has been
strongly emphasized by the interruption to the Manila-Hongkong cable in June, 1901, although it
fortunately lasted only 10 days. It is a matter of
grave importance, that a second route should be
obtained either by an ail-American Pacific cable or
by connection with Borneo or Japan. The route
via Borneo could only be accomplished by co-operation with the Eastern Extension Telegraph Company, as it has exclusive landing rights in that is-.
land for many years to come.
An alternate route from Cape Aparri to Formosa,
chief

which would undoubtedly benefit Japan and the
United States, is possible only through favorable
action with the government of Japan, combined with
the consent of the Great Northern Telegraph Company, a Danish corporation holding certain exclusive telegraph rights in Japan.
Scarcely second in importance is the Pacific cable
installed by Great Britain and its colonies, which
is now in operation between Australasia and British
Columbia, via the Fiji' group and Fanning Island.
The United States within the past four years has
demonstrated in a manner never before seen by the
world the importance of electrical communication
in war, and it alone of all nations refrains from
installing, operating and maintaining a suljmarine
cable between this country and our Asiatic possessions.
Such a cable in war times, while not costing
half so much, would be worth half a dozen war
ships, as stated
by competent naval authorities.
Such a cable, operating at greatly reduced tariff
rates, would not only pay good interest on
the
invested capital, but would greatly facilitate the evolution of American trade in the East by affording
speedy and economical facilities to citizens of the
United States.

The official experiences of the chief signal officer
of the army show unquestionably that telegraph operators and managers give their first allegiance to
corporations and lastly
to
their
country; this,
whether they are American, English, French, Spanish, or of other nationality.
Should there be failure in present negotiations
looking to a commercial transpacific cable under such
restrictions as will place that cable thoroughly under
.-Vmerican control, whether in peace or in war, the
chief signal officer believes that action should then
be taken for the consti-uetion and installation of an
ail-American cable, which, in the words of the president's message on that subject, "should remain in
the power of the American government, whether in
peace or in war."
United States.

The work

United States in the Department
of California has been progressing favorably during
llic
year.
Telegraphic and telephonic communications have been regularly maintained between the
department headquarters. Forts Baker, Mason, Alcatraz Island and the General Hospital of Presidio.
in the

November
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mimber of telegraphic messages handled
and the commercial tariff amounted

was 40.034,
to $1,465.91.

The

Signal Corps system of wireless
telegraphy is operated successfully and continuously
The work
lietween Fort Alason and Alcatraz Island.
of purchasing, inspecting and forwarding of electrical and other supplies to the Philippines has demanded careful personal attention on the part of
the signal officer of this department.
In the Department of Colorado only 462 miles
of military telegraph lines are operated, the more
important being those that are connected with the
Indian reservations and the Mexican frontier. The
extension of railroads, and consequently of commercial-telegraph systems, in
Arizona, w-ill soon
make it possible to abandon some of the systems
connected with the Indian reservations. The number of messages handled during the year was 32,703,
and the amount of money turned over to the commercial companies $2,123.47.
In the Department of the East much has been
done in the way of perfecting intercommunication
between the various artillerj' posts for fire-control
purposes.
In the Department of Texas about 260 miles of
military lines are operated, part of which forms
the only telegraphic communication with the Lower
Rio Grande Valley. This line is not only indispensable to military authorities, but is of great utility
to the federal iudiciary authorities and to the state
and county officers oolicing the IMexican frontier.
It is exceedingly diflicult of repairs, owing to the
total lack of modern facilities of transportation.
The Signal Corps post at Fort JWyer has been
inder charge of Major Joseph E. Maxfield up to
October 2. 1901. when he was ordered to Alaska.
Captain E. B. Ives remained in charge until March
4. 1902, and on April i. 1902, the work was taken
UD bv Major R. E. Thompson. The primary work
of this department is the instruction of recruits, who
arc worked from ei.ght to 10 hours daily, among
the work being practical and theoretical instruction
in electricity, telegraphv. telephony, etc., and under
date of September 15th, orders were given for a
course of lectures to be delivered by officers of the
Signal Corps and civilians.

[To be concluded.]

Gas-power Development

for Electrical

Plants.
The gas-engine

station is assuming material form
in several recent projects for the utilization of gas
fuel for electric power and lighting purposes.
Complete equipments of gas generators, gas engines and

direct-connected generators are in process of installation for the

Winchester Repeating

Xew

Arms Company,

Haven. Conn. the Atlantic Refining Comnany,
Philadelphia, Pa. the Consolidated Industries Company, Batavia, N. Y.. and the Rockland Electric Company, Hillburn, N. Y. The first of these equipments
to be put in oneration will be that of the Winchester
:

:

Repeating Arms Company at New Haven.
The
power house has been specially designed for the new
gas apparatus, and the entire power for manufacturing and lighting purposes will be furnished from
this plant.
The engines are of the Westinghouse
make, of the standard vertical, three-cylinder, singleacting type, aggregating 500 horsepower. They are
each direct-connected to 2SO-volt Westinshouse direct-current generators, and are furnished with gas
fuel from Loomis-Pettibone producer-gas .generators
located in the adioining producer room. Two additional engines of the vertical type are employed as
auxiliaries.
Suitable gas holders are nrovided for
insurance of continuity and uniformity of fuel sunnly.
The power station of the Atlantic Refining Company will be equinoed with a new tyne of Westinghouse gas engine and a type new to American practice, viz.
the horizontal, double-crank, double-acting engine. There will be two engines, each of 500
horsepower, and each engine will be direct-connected
to a 350-kilowatt. 25-cycle. three-phase generator, arranged for parallel operation. The engines will operate upon a rich oil gas of apnro.ximately 1,200
British thermal units per cubic foot.
The equioment of the Consolidated Industries Company is of still greater interest by reason of the
arrangements for the most efficient utilization of the
fuel suDolv.
The plant will supply three nroducts,
viz.: metallurgical coke, fuel gas and electricity.
special process will be used, yielding metallurelcal
coke and fuel gas as a by-product. The electricity
for lighting and power purposes will be generated
at a central power station, emoloying 250-horseoower
Westinghouse gas engines of the new horizontal
double-acting type, direct-connected to Westinghouse
alternatinc-current generators, onerating in narallel
and suonlving current at 1,100 volts to the distributing network.
smaller generating unit will also
be used for light loads.
Another eas-power enternrise. and one canable of
"rtain ultimate develonment, is that of the Rockland
Electric Company, which, together with the Ramapo
Iron Works and the Ramapo Foundry Company, is
comprised in the Snow interests. The installation
will consist of an independont gas-manufacturing
riant, employing the Loomis-Pettibone process, and
a power plant containing Westinghouse direct-connected pas-eneine generator units.
The producer
plant will supply water gas to the iron plants mentioned for heating and metallurgical purnoses. and
electric power to all industrial plants in the vicinity.
including the Mahwah branch of the Standard Brake
:

A

A
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Shoe Company, located about four miles distant
from Hillburn. The plant will also supply current
for lighting throughout the Ramapo Valley district
of some 14 miles in extent, comprised between the
towns of Ridgevvood, N. J., on the south, and Hillburn, N. Y., on the north. The gas engines installed
are also of the new Westinghouse horizontal, doubleacting type of 350 horsepower, each equipment
aggregatinp' 1,200 brake horsepower, or 1,400 brake
horsepower maximum. The engines are direct-connected to polyphase generators and constructed to
operate in parallel.
128-horsepower vertical .gasengine unit will also be employed for carrying light
small amount
loads and assisting at peak loads.
of direct-current power will be furnished for a short
time from one of the main units.
These four installations, and especially that at Hillburn, should prove of considerable interest to gas
engineers and manufacturer? in general as representative of an advancement in the field of power develop-

A

A

ment. The machinery will be furnished and erected
by Westinghouse, Church, Kerr & Co.

nold was the strongest advocate of the alternatingcurrent railway last year at Buffalo," and Mr. Arnold
said. "A study of the railway question from an engineering standpoint partially convinced me of the
ultimate abandonment of the direct-current motor
for heavy and long-distance service.
I
have constructed 20 miles of road for this system,
together with the necessary trucks and motor equipments. I firmly believe that the alternating-current
motor will finally prevail for heavy railway work.
The principles underlying the system I advocate
are, first, a single-phase or multiphase motor
I am building my line for
15,000 volts.
static transformer will be carried
upon each car, and the pressure reduced from the
hue voltage to the voltage of the motor, which, in
the case under construction, is designed for 200 volts.
Where it is unnecessary to utilize so high a line
pressure the motor may be designed for the working
voltage and the current fed directly from the working conductor into the motor, thus eliminating the

...

.

.

.

.

.

.

A

transformer"

static

At Paris, in August, 1901, in
American Institute and the
Mr. Arnold said: "I believe that
the alternating current will ultimately predominate
in railway work.
I believe that we shall soon eliminate the sub-station, the rotary converter, and
possibly the static transformer at the power station.
the joint meeting of the

The

Alternating Current for Heavy Railroad Work.
[From the Railroad Gazette.]

We

on another page some description of the
methods and equipment proposed for working the
new electric-railroad line to be built between Washington and Baltimore (taking in Annapolis). This
enterprise has been on foot some years, and has had
several vicissitudes, but it seems now to be in a way
As a business enternrise we have
to be completed.
never thought well of it, and still doubt its success
at

print

least

for

many

As

years.

a

enternrise

technical

now

taking on very great interest, for it is to
be a step in the experimental demonstration of what
may be the next great movement forward in the art
of ^lectric traction. In this li.ght it is of unusual importance to railroad men. It suggests a way in
which, perhaps, the field of heavy long-distnnce railroad work may be invaded l)v elcctricil^' Ihircfore,
the engineering department officers, and the transportation officers who have engineering knowledge
and taste will do well to read the paper with care,
for it seems to point the way.
In the past few years we have repeatedly said in
print, and in oral discussion that, in the present state
of the electric art, heavy long-distance business,
handled in lar.ge and infrequent units, can be done
cheaper by steam than by electricity.
think that
the really well-informed engineers a.gree in this opinion.
But the words italicized must be read carefully.
The state of the electric art will not be its present
state five or ten years from now.
Nothing in the
whole field of en.gineering is more certain than this.
The uses of electricity as a means of transmitting
and applying energy will be multiplied in ways that
the most daring imagination does not foresee.
The officer responsible for the security of investments in steam railroads is taking considerable risk
if he does not keep a sharp eye on the sure and
steady advance in the knowledge of the uses of elecit

is

:

We

tricity.

Lamme

points out in the paper which is the
text of these remarks that the single-phase alternating current, used from the generator to the motor,
has advantages which seem to indicate that it will
open up a new and broad field for electric traction.
He says that the Washington, Baltimore and Annapolis railway will be the scene of the first commercial
operation of this new system.
This is not a new thought, nor is it at all certain
that this railroad will be the first to £"0 into commercial operation. The reader will not have forgotten the determined and even brilliant fight made by
Ganz & Co. of Budapest to get the job of electrifying the Metropolitan District Railway of London. It was proposed to use the svstem which has
been some time in use on a short line in Budapest,
and wdiich has been installed on a line of 20 miles,
or so, near Lake Como, which, we suppose, must
have been something like a year in operation. Ihis
is an alternating-current system.
It is a three-nhase
system, to be sure, and so far Mr. Lamme may be
strictly correct in claiming priority for the Washington-Baltimore single-phase installation.
couple of years ago, or thereabouts, Mr. Bion J.
Arnold laid out a scheme for the Lansing. St. John

Mr.

A

and

St.

now

building,

Louis Railway

and

in

Michigan.

This road

is

oneration with
steam locomotives. It is probable, we suppose, that
it will be working by electricity before the Washington-Baltimore line is in operation. This also is to
be worked by alternating current. So much for the
question of priority in actual working.
It would be hard to assign priority of idea.
Electrical engineers have long studied and debated the
advantages and disadvantages of the alternating
current for traction, and have been aware of its possibilities
and difficulties. Experimental apparatus
was made and tried on a considerable scale at least
eight years ago. There has been an impression that
the manufacturing companies have rather discouraged the development of the use of the alternating
system for business reasons
for, in recent years,
they have had about all that they could do in in.stalling apparatus already thoroughly tried out.
It
is denied, however,
by officers of some of the big
companies that this has been their policy.
However this may be, a few advocates of this system have been pretty resolute. Last summer at the
Great Barrington meeting of the Institute of Electrical Engineers, President Steinmetz said "Mr. Ara part of

it

is

in

Pans

Institute,

We shall, at least, eliminate the sub-stations" A
year later, at the Buffalo meeting of the Institute,
he said: "I am now in favor of the alternating
motor on railway trains, notwithstanding the fact
that it does not seem to have many friends
here
to-day.
For slow-speed railway systems,
such as we are operating in our cities to-day, I do
not think that there is anything that can equal
the
direct-current
but when we come into
heavy railway work, where we want to start a heavy
tram from one terminus and run it through to another terminus at high speed, with few stops, it
seems, to me the alternating current is the ideal
thing for It. I am looking for the manufacturing
engineers of this country to solve that problem."
These sentences are quoted because they are convenient to hand and because they illustrate the point
^

.

.

.

....

'"

that the idea of railroad working by alternating
current has had stout advocates for some years, and
that even the machinery for such working

devised

by more than one

electrical

much

for priority.
But, after all, priority

has'

been

engineer.

So

not very important. The
main thing is to keep our eyes and our minds open
to the fact that the intelligent, courageous and
enterprising gentlemen who are developing the art of
electric traction are not sleeping, and to the further
fact that in their young art they have possibilities
of advances and of changes which cannot in the nature of things exist in steam railroading.
Steam
railroading is about five times as old as electric railroading. The probability of rapid and great changes
IS
perhaps something five times as great in the

younger

is

art.

Large Power Sta'ion
The Southern
pany

Pacific

in

Railroad

Galveston.
Terminal

Com-

building a large power plant at Galveston.
Texas, which will supply power to operate one of
the largest grain elevators in the South for loading

and

is

unloading

the company's steamships and for
extensive wharves, sheds, etc. The
building, which has already been erected, cost
$46,000, and the machinery and electric plant will entail an additional expenditure of
$139,600, making
a total of $185,600.
The building is of red brick
ligjiting

its

and consists of a boiler room, 87 by 47 feet, an engine room, 103 by 43 feet and a pump room 14 by
70 .feet in size.
Custodis stack, 150 feet high,
has been built on piling foundation with a concrete

A

base.

The power house is now ready to receive the machinery which will consist of the following: Three
horizontal,

horizontal

cross-compound Buckeye engines, one
tandem-compound Mcintosh & Seymour

engine, two duplex boiler-feed pumps, one Goubert
auxiliary feed-water heater, one Wheeler Admiralty
surface condenser of 25,000 pounds capacity, one

Blake-Knowles air pump, one centrifugal pump with
direct-connected engine, one s,ooo-pound Wheeler
Admiralty surface condenser, with combined air and
circulating pump, and six Stratton separators. The

Company will install three alternatrevolving-field three-phase 20-pole, 300kilowatt, ISO-revolution, 480-volt
generators,
two
six-pole, 20-kilowatt, 360-revoIution, r25-volt, directGeneral Electric
ing-current,

coupled generating sets, and a lOO-horsepower, a
75-horsepower and a 40-horsepower motor. A black
enamel slate switchboard, >vhh panels 90 by 24 by 2
will be installed.
The work is under the
superintendence and direction of G. W. Boschke.
superintendent of construction for the company.

inches

;

meeting of the stockholders of the Columbus,
of Columbus, Ind., was held recently and an organization
was perfected under the head of the Indiana Central
Electric Rail way Company.
The following-named
officers were elected
President, John B. Burrell
vice-president William H. Shields: secretary, W. P.
Masters, and trea5,urer, Carl Wood.
.A

Seymour and Brownstown Traction Company

:
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DEVELOPMENT OF THE TELEPHONE
Telephone News from the Northwest.
A local company has been formed at Valley
Springs, S. D., and a local exchange
structed at once.

will

there will be no toll charges on these lines, all subscribers being connected directly with the exchange.
Or in case there are any charges they will be 50 per
cent, less than the usual fees.
Frank Hughes is the
president of the company and the directorate is
made up of several of the strongest business men
of I-Iamilton.
It is the expectation of the officers of the Columliiana County Telephone Company to get about $70,000 of the allotment that is to be made by the
Federal Teleplione Company for the extension and

be con-

The Northwestern Telephone Exchange Company
has completed a line to Kensal, N. D., from Jamestown.
new telephone exchange is soon to be installed
for Irene, S. D.
Parker, S. D., has been granted
J. A. Steninger of
a franchise for a local exchange at Marion Junction,
S. D., by the council for a second time, and will
proceed with the construction of a system.
V. B, Noble has been granted a franchise at Willow City. N. D., for a local telephone exchange.
Arrangements are about completed for the installation of an automatic-telephone exchange for Pembina, N. D.
T. J. Stephenson has bought materials to build a
line from Cornucopia, Wis., seven miles, to connect
with the line of the Bayfield Transfer Company, into

A

The Farmers and Merchants'
in

The Fergus Telephone Company

there will be little room for it.
The
does not like the idea of sub-stations.

new exchange

The Parkman Telephone Company

of Fergus Falls,

with a capital stock of $1,000.
country lines.

Wood

The Home Telephone Company of West College
Corners has filed articles of incorporation with a
capital of $4,000.
The directors are W. H. Hawley,
Charles Stout and J. C. Barkney.
The Wabash-Logansport Telephone Company of
Indiana will construct a new line on the north side
of the Wabash River, between Wabash and Peru, to
be used exclusively for through business.
The New Long-distance Telephone Company of
Indiana will, in a short time, make two important
connections.
The Home Telephone Company of Louisville is extending its line to Columbus, Ind.. by
way of Seymour and Jacksonville, the local plants
of which the Louisville company recently acquired.
The Newf Long-distance company will connect with
the Home company at Columbus, and will thus secure
connection with nearly all of Kentucky, at present
untouched by the New company, and also with many
important towns in Southern Indiana.
The Kinloch Long-distance company of St. Louis
is building its line to Terre Haute, Ind.,
where a
connection will be made with the New Long-distance
company. The Kinloch comoany is now within six
miles of Terre Haute, and President Sheerin of the
New Long-distance company says that the Missouri

Davenport, Iowa, struck because of the eniployment
men, contrary, as they claim, to an
agreement.
The Farmers' Telephone Company of Scribner,
Neb., has reached an agreement with the Nebraska
(Bell) Telephone Company for toll-line connection.
The Fremont Telephone Company has been trying
to reach an agreement for connection with the Farmers' company, and at once closed connections with
the Hooper Telephone Company, which covers a
of non-union

projected for Northville, S. D.
R.

Ohio Telephone Notes.
President F. S. Dickson, Secretary James B. Hoge,
General Manager Maxime Reber and Auditor L. O.
Fisher of the Federal Telephone Company returned
Friday from another inspection trip over the Ohio
field, but were unable to see all the plants owned by
With the general conditions, Mr.
the company.
Dickson expressed himself as well pleased, but he
is more than ever of the opinion that better rates
will have to be obtained by all the plants before an
increase in capacity can be made or the service improved in any way. The company now owns the
plants at Bowling Green, Findlay, Columbiana, FosMansfield,
toria, Detroit, Lancaster, Lima, Logan,
Massillon, Toronto, Youngstown, Zanesville. CanThe United States company is
ton and Cleveland.
owned outright and large interests are held in the
plants at Columbus, Akron, Dayton and Portsmouth.
It is the intention to retain all these properties and
improve them, if the proper advances in rates can
be obtained to warrant the investment of additional
money. Mr. Dickson will shortly remove his family
to Cleveland and become a resident of that city,
where the telephone interests of the section center.
The plant of the Home Telephone Company at
Hamilton is nearing completion and, it is said, it
will be one of the most complete in the country for
Through purchase it has lines
a town of that size.
extending from the east to the west side of Butler
County, and the terms have been so arranged that

TELEPHONE MEN.

County,

Indiana Telephone Items.

Workmen employed by the Union Electric Telephone Company in Moline and Rock Island, 111, and

is

L.

the intention to

The Clarington Home Telephone Company of
Clarington, Monroe County, has been incorporated
James Steiger, H. M. Smith. Albert Deitrich,
W. T. Powell and J. A. Hver. The capital stock is
placed at $185,000.
0. M. C.

chise.

exchange

Parkman

incorporated

Charles C. Kritzer will retire as manager of the
Zenith City Telephone Company of Duluth, Minn.,
on December ist. He is to be succeeded by A. E.
Wiekstrom of Chicago.

l)y

Hartford and other towns.
The Northwestern Telephone Exchange Company
has applied for a franchise for a local exchange at
Dassel, Minn.
The new Valley Telephone and Telegraph Company of Green Bay, Wis., has secured 360 subscribers
for the proposed exchange, and it is expected that
there will be 800 by the time the exchange is comApplication will be made at once for a franpleted.

local

It is

of

corporators.

Holmes

City, Minn., has amended its articles of incorporation, increasing its capital stock from $10,000 to $100,000.
The company will issue $50,000 of preferred
eight per cent, stock.
Those interested in the telephone system at Colton,
S. D., propose to construct lines to Hartman, Baltic,

A

been

has been incorporated wijh a
stock of $10,000. Isaac F. Neifer, S. C.
Murphy, John E. Clark and T. J. Pugh are the in-

ton.
capital

state.

Company.

has

and

The Weston Home Telephone Company of Wes-

The Northwestern Telephone Exchange Company

considerable portion of the northeastern portion of
the county.
The Corning Telephone Company of Corning,
Iowa, has increased its capital stock from $15,000
to $25,000.
The Bell Telephone Company has completed longdistance connection from Winnipeg, Man., to Morden. Man.
The Iowa Telephone Company has completed connection for a copper circuit between Fort Dodge,
Iowa, and the Twin Cities. The route is completed
by the Western Electric Telephone Company's line
from Livermore to Mason City, thence north over
the lines of the Northwestern Telephone Exchange

County,

purchased Independent exchanges at Union, S. C,
a number of adjacent towns, announces at Union
that instead of increasing rates a decrease of $6
per year on business telephones has been inaugurated.

management

build

has completed its long-distance line to St. Vincent,
Minn., in the extreme northwestern corner of the
of

Geauga

Township,

Minn., has amended its articles of incorporation, increasing the capital stock to $100,000 from $10,000.
Of this, $75,000 is six per cent, preferred stock.

The Interurban Telephone Company

is

planning to erect a building for its exchange and
lousiness offices.
For some time the present quarters
have been inadequate to the needs, and when the
new apparatus for additional service is installed,

City Telephone Ex-

about to begin operating a
Le Sueur, Minn.
is

with Youngstown.
Telephone Company of Columbus

.

connection will be made in a short time.
The
connection with the Louisville company will be made
in about 40 days.
Telephone men from Fort Wayne, Decatur, Muncie, Winchester and Portland met at the latter place
on the 13th inst. and effected an organization calling
for a large capitalization for the construction of telephone plants. The meeting was well attended, but
all interested were reticent, but it is known that the
company will have a capital stock of several hundred thousand dollars and will give its attention to
building plants in the West. It is stated that the
Indiana and Ohio fields will not be invaded, but
operations will be confined to states farther west.
There are 24 students enrolled in the course of
telephone engineering at Purdue University, LafaySixty other students of the present sophomore
ette.
and freshman classes are also taking work preparatory to telephony in their junior and senior years.
The telephone manufacturers and supply houses are
doing much to encourage the course, as are also the
operating companies. Much valuable apparatus has
been donated, which is used in practical explanation
of the working of various systems of switchboards
and appliances. The many facilities afforded at Purdue for studying conditions as they actually e.xist
undoubtedly will qualify a large number of students
to become competent telephone engineers.
F.

Southern Telephone Developments.
The Southern

Bell Telephone Company continues
in absorbing Independent lines in the
South and building new long-distance connections.
Besides the numerous exchanges purchased last
week the company has just bought the Alabama
and Georgia Long-distance Company for $12,000.
The deal includes the lines between Gadsden, Ala.,
and Sylacauga. Ironaton and Oxford, Jacksonville
and Cave Springs, Oxford and De ,^rmandville. De
Armandville and Choccolocco, Choecolocco and Helpin and other points, also the exchanges at Oxford
and Piedmont. The Southern Bell has connected
long-distance connections between Charlotte nnd Wilniinglon, N, C,, by purchasing the Independent line

very active

S. C.

has been organized at Gastonia, N. C., with $30,000
capital,
succeeding the Gastonia Telephone Company. W. T. Love is president and R. B. Babington
superintendent of the new concern which has absorbed the exchanges at King's Mountain, N. C,
Bessemer City, Shelby, Lincolnton and Cherryville.
The company will use the Bell instruments and the
Bell line and will be connected with the long-distance system of the Bell company and the American
Telephone and Telegraph Company.
O. Morseman is securing subscriptions for the
stock of the Paragould (Ark.) Telephone Company,
whose capital stock will be $12,000. The company
proposes to build a telephone line into Caldwell and
Jonesboro. Thirty towns are already connected.
The Southern Eel! company, which has recentlv

connections
Citizens'

soon be completed to Columbia,

The Piedmont Telephone and Telegraph Company

The Beaver Township Telephone Company, near
Columbiana, has connected its lines with the Columbiana County lines and is making arrangements to

Bayfield.

change

tion will

its plants.
The management states
that with the proposed improvements it will be little
trouble to add 1,000 subscribers to the list.

The

FIELD.

from Charlotte to Monroe. It has completed a line
from Raleigh to Wilmington and from Wilmington
to Southport, N. C.
A line from Atlanta to Clinton, S. C, has also been finished, while the connec-

improvement of

secure

rij02

22,

.

H. Quick has become manager of the Clark
J.
.Automatic Telephone Company and the Nebraska
Clark Automatic Telephone Company, with headquarters at Sioux City, Iowa.
F. L. Martin, the well-known advertising manager
of the Kellogg Switchboard and Supply Company of
Chicago, has resigned and taken a similar position
with the Stromberg-Carlson Telephone Manufactur-

ing Company.

Charles

Glidden, ex-president of the Erie Tele-

J.

and Telegraph Company, has presented a
framed copy of the map showing his recent European
tour to the Massachusetts Automobile Club. Mr.
Glidden traveled 5,000 miles in Europe in a Napier
gasoline ear, a picture of which is placed in a lower
rilione

comer

of the frame.

A. C. Crapo, for the last 12 years an employe
in the switchboard department of the Chicago Telephone Companv, has resigned to accept a position
in the engineering department of the Colorado Telephone (Company, Denver, Colo. At the time of his
resignation Mr. Crapo was chief switchboard foreC.

man

at the Chicago Telephone Company's
main
and was considered an efficient man. The
Colorado Teleohone Company has lately opened several common-battery offices.
office

GENERAL TELEPHONE NEWS.
The Western Maryland and Hyndman Telephone
Company of Cumberland, Md.. has been incorporated with a capital stock of $20,000.
The incor-

W.

George
Madore.

norators are
B.

F.

Randall, U.

G.

Carl

and

Dispatches from St. Petersburg, Russia, state that
American firm has been awarded a $1,000,000
contract to construct a system of telephone conduits
in that city.
The contract provides for 20 miles
of underground tubes to be comoleted in 1903.
The
contract for the exchange equipment was secured
by the Kellogg Switchboard and Supplv Company, as
intimated in the Western Electrician last week.

an

The Gray Telephone Pay

Station

Company

re-

annual meeting and elected the followAmos Whitney. Franklin
Clark, Charles Sobv, William Gray. Frank C. Sumner,
Hiram R. Mills and Francis C. Pratt, all of Hartford,
Conn. The directors have chosen the followingcently held

ing-named

named

its

directors

officers:

President.

and treasurer,
William Gray.
tarv

:

Charles

Amos Whitney;
Soby

:

secre-

superintendent,

MANUFACTURERS AND DEALERS,
The Sumter Telephone Manufacturing Company
of Sumter. S. C, has issued a new set of bulletins
describing and illustrating its Bullseye express switchboard, long-distance
and private-line battery-call
telephones, small exchange equipment, transmitters,
receivers,

etc.

International Telephone Manufacturing Company. Cliicago, is havin.g. it is said, a heavy demand
for its improved, long-distance transmitter for central-energy instruments as well as for local battery
lelephones.
It
is
reported that the International
transmitter is one of the clearest, most distinct and
f;ir-reaching instrument of its kind now in use, and
(hat it has never been known to become packed or
deadened. This transmitter is said to be fully protected by patents allowed and to infringe no valid
patent claim of others.

The
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Signal Circuits.'
Mock and W. E, Foster.

C.

Before starting on the actual work it is obvious
a preliminary survej- of the general subject in
We divide the
the form of an outline is necessary.
subject "Signal Circuits" as follows:
First
Circuits for Automatic Block Signal Systliat

—

tems.
la)

1

Present
Prospective future

(l>)
I.C)

Second

—Circuits

i

J-

For

-.

(

I

for

Steam Itoads
Elevated Electric
Surface Electric

JNIanual

Block

Signal

Sykes lock and block.
Coleman lock and block.
and block,
Leonard lock and block,

ta)
(b)

I'atenall lock

(dt

Electric train staff.
Telegraph block systems

(e)
U'.t

Third

— Circuits

repeaters).

for Interlocked Signals,

Electric locking,

la)
lb

Semi-automatic.
Electric or electro-pueumatic interlockiugs.

I

Ic)

Fourth

Draw

(b)

End

bridges
of double track; junctions

and crossings not

interlocked.

Annunciators and bells.
From the abo\e outline we have selected for
consideration circuits for automatic block signal systems (.present installations for steam roads), and
submit an outline in the form of a table showing
four signal arrangements, with accompanying features effecting the arrangement of controlling cir(c)

cuits.

idea is to place in each member's hands such
an outline as will (.with the least possible effort on
his part) enable him to give the committee a brief
outline of the system or sj^stems in service on his
road and his idea of the nearest practical approach
to the ideal system and to facilitate discussion which
will aid the committee to arrive at final conclusions

The

and recommendations.
Referring to the outline the committee's circuit for
the nearest practical approach to the ideal system
in so far as it can be expressed by it is as follows
Three-position Signals (average length of
l^i)
block three-quarters of a mile). This is the signal
arrangement which we have chosen as the best of

—

the four.
The three-position signal combines in its one-arm
and one-lamp, all the functions of a two-arm and
two-lamp (home and distant) two-position signal.
Its day and night indications ("Danger," "Caution"
and "Clear") are consistent and in harmony with interlocked signals. It reduces the number of lamps
anf' arms and requires no more controlling appJiances
or complex mechanism; therefore we favor it as the
simplest and irost economical way of giving "two-

block information."
favor as nearly a uniform block of three-quarters of a mile as conditions permit, reducing the distance slightly for up grades and increasing it slightly
for down grades, so as to preserve a practicable uniform time interval betw'een trains, at the same time
giving sufficient space for the swiftest and heaviest
trains to be brought to a stop between the caution
and danger indications, but under normal conditions
keeping the distance between the caution and danger
indication approximately three-quarters of a mile.
Type of Signal Semaphore Electric. We
C2)
favor the semaphore operated wholly by electricity,
believing it to be just as efficient in operation and
more economical than any other automatic signal
W'e prefer the semaphore type
of semaphore type.
to the disk or banner.
Normal Position of Signals "Clear." (a)
(3)
The controlling circuits being simpler; (b) the si.gnals are more readily inspected and consequently
(c) less liable to derangement
easier to maintain
from lighting (because less apparatus and less line
believe these things outwires are exposed).
weigh the claims (a) that the normally danger is the
consistent position Cwith relation to interlocked signals)
(b) is (or should be) more economical in
liattepi- consumption: (c) is less liable to give false
indications
due to defects or inclement weather
clear

We

—

—

—

—

;

We

;

affecting the signals proper.
think it cor(4) Setting Point .\t Signal.
rect principle to allow a train to pull up to the signal.
and wrong principle to pass danger signals, besides
there is the objection that if the "setting point" is
far enough in advance of a signal to enable an engineer on a train running 60 miles an hour to see the
signal set
in foggy weather, he may not see the
signal in the "clear" position.

—

—We

—

(ri)

Type

—There

of
are

Battery

— Storage

two examples of

(using

power

supplied
whh power from storaee batteries charged from a
nower line the installation from .Mlegheny to
Homewood. given below in sr>me detail, and the installation from Philadelphia westward on the main
line of the Pennsylvania railroad.
This last is an
installation on four-track road.
Here track circuits
as well as the signals are supplied with current from
storage batteries. For double track where the blocks
are more than one mile long, we do not unqualifiedly
advocate the use of storage battery charged with
nower line, because the interest and depreciation on
the extra equioment is such a big factr>r that the
economy over the primary batterj^ method is doubtful.
line).

signals

—

Frvr

example:

The ^fichigan Central

railroad has

a system of

Report of a commi'fee o' the Railway Sieii;iliDe Club, pre'
seated at the meetiug in Plltsbarg of November 11 and 12, 1902.
I.

sulated joints and all circuits complete including
line,
track
(underground)
and local wiring. It
should be not merely a diagram of circuits but a complete wiring plan.
The committee therefore requests
that each memher submit a sketch or plan of a signal
circuit, including switch indicators, covering two or
more blocks, showing what, in his opinion, a standard

kilowatt-hour.

10 cents per year, reducing the total cost of
maintenance and operation 16% per cent.
Suppose we install a power line and station and
transmit current for charging batteries over 40 miles
(20 miles each way), this extra equipment, we will

—
—

circuit plan

should be.
During the past year the committee asked for
standard circuit plans from various members and
was favored with responses from two roads.

Both show peculiarities and are valuable contributions 1;o the committee.
One shows a home and distant signal arrangement with overlap, normal position of signals clear (although the signals are not
shown in the clear position). The other is a home
and distant arrangement of signals with normal position danger.
On this there is no scale, no mile posts,
no stations, and circuits are shown only for one
direction.
JBut both are very complete as regards
information relating to the circuits. They are easily
traced, and, on the whole, remarkably good plans.
Next year the committee intends to present to the
club its recommendations for standard circuit plans,
and it needs a great number of good ones for
reference.
Each member is therefore invited to
contribute, through the secretary, such information
as will aid the committee.

say, costs $6,000; interest at five per cent.
$300 depreciation; 10 per cent. $600; total, $900.
Cost to
furnish 160 kilowatt-hours at five cents $8. Total
cost per year to furnish current for 80 signals $908.
Cost with priinary battery at $S per kilowatt-hour
Difference in favor of primary-battery ar$800.
rangement $108.
It is obvious that we have a big man doing a
small boy's work. But there is other work to do.
There arc track sections which cost about five dollars per year for battery and signal lamps that cost
a couple of dollars a year for oil
which require
daily or at best, semi-weekly attention, and even
then are frequently extinguished by storms. These
two iteins should be added to the work of the power-

—

—

— Special— including

(a>

to longitudinal scale (not smaller than 1,000
feet to the inch), with two lines to represent each
track, upon which shall be marked all switches (effecting the block system), crossing bells, stations,
mile posts, road crossings, overhead bridges, in-

;

—

(automatic

drawn

cost

Sys-

tems.

(c)

approximately two mile blocks (the average being
somewhat less). Signals are (one-arm) "two-position," the distant signal located about 3,500 feet from
its home.
The yearly cost for maintenance and opperation of each signal is about $67 $io of this is
charged to battery consumption for operating signal,
primary battery being used costing about $5 per
If electric power at five cents per kilowatt-hour
could be had (a common rate for lighting and
power) the operating power for each signal would

Road,

Installations.
Early or obsolete

369

;

transmission

outfit.

The

best solution of the question seems to require
the perfecting of alternating apparatus, namely, the
signal motor, the switch indicator and the track relay.
can then dispense with all battery and oil

Block Signaling. on the Pittsburg, Fort

The 'block signal installation on the eastern division of the P., Ft. W. and C. has many new
features in the way of maintenance and operation.
Believing that the members would be interested in
them, we submit a short description of the system.
The track situation is as follows
Four tracks
from Allegheny to Rochester
two tracks from
Rochester to Homewood. In this distance, 35 miles,
there are 188 block signals and eight mechanical
interlockiugs (none of the latter being at grade
crossings).
The blocks are from one-half mile to three-quarters mile long,
except through interlockiugs, in
which case they merely extend between interlocking

lamps.

With such an arrangement we

believe the cost of
operation for automatic signals can

inaintenance and
be reduced 50 per cent.
(gen(6) Control of Distant Signal Wireless
erally).
are disposed tO' favor the wireless
method. It has been found reliable and it brings
within easy reach all apparatus needing frequent inspection, reduces the amount of depreciable material

—

—We

and

afi'ords

some immunity from

lightning.

—

On

:

;

the

other hand it requires a slightly less efficient and
more complicated track relay and does not afford
as good opportunities for rendering harmless disturbances due to foreign currents on the track.
Lightning Guards Choke Coil and Spark
(7)
Gap. This type of arrester, if scientifically designed
and applied, affords protection. Fuse wires are annoying, causing many unnecessary delays and do not
afford absolute protection against damage to relays

—

—

and

limits.

The block signals are three-position electric-motor
semaphores. The three-position signal is the standard
block signal for the Pennsylvania lines west of Pittsburg.
Distant signals for interlockiugs are automatic signals and are located a full block away from the
home signals. They stand normally at caution, that
is, 45
degrees from the horizontal and are cleared
through a circuit-closer on the home signal, when
the home signal comes to the clear position.
The home signals for all interlockiugs are twoarm, with the lower arm mechanically connected and
the upper arm semi-automatic.
The upner arm is worked by a circuit controller
operated bv the latch of a regular mechanical lever
in the machine.
This lever does no mechanical work
except to operate the mechanical locking. The circuit is so arranged (hv the use of a stick relay) that
after the lever has been reversed and the signal
cleared, a train passing onto to the block section
causes the track relay to open, which in turn causes
the signal to go to danger. After a train has passed
out of the block the signal will not clear again until
the leverman puts his lever "home" and reverses it
again.
The home-signal levers are also electrically locked
in the reversed position, if either the home or distant
signal fails to go to danger when it should.
This
prevents the leverman from changing the route until
the trouble has been cleared up.
The signals are operated by storage batteries placed
in five
by steven-foot steel wells. Six cells of
Chloride accumulator, type D-5, are used and their
capacity is sufficient to operate four signals on a
bridge simultaneously. Each wdl has two sets of
storage cells, so that one set is charging while the
other is discharging.
The charging is done as follows
Each signal repairman goes over his section, about seven bridges,
the first thing each day, and throws a rotary knife
switch in each battery well.
This switch transfers
the charged battery to the operating system and the
discharged battery tO' the charging line. While the
batteries are being charged they are cut entirely free
from the operating system. The charging is done
from a power station, located in the Conway roundhouse, hy means of aerial charging line, into which
the batteries are connected in series.
The batteries
are charged for eight hours each day.
The voltage
at the power station is 550 to 600, and over half of
this is needed to overcome the drop due to line re-

signals.

The recent improvement in track relays by use
of carbon for contacts and high insulation between
coils and core has reduced the lightnin.g trouble so
that in many sections we may safely omit lightning
guards.
Switch
Indicator Miniature
Signal.
(8)
favor switch indicators. There is scarcely any more
excuse for omitting switch indicators in a system of
automatic block signaling than there is for omitting
dwarf signals in an interlocking plant where reverse
an-^ subordinate movements are made.
Every entrance to a block should be signaled.
Switch indicators facilitate traffic by giving important and necessary information to a train about to
enter a block from a switch.
prefer the miniature signal to a bell, because
its office is more important as a signal than as an
annunciator. A bell not rinq-ing (out of order) is
equivalent to a clear indicator.
An indicator (out of order) stands at danger. Indicators can be worked in series or multiole by one
battery, whereas, bells tO' work satisfactorily require
local battery for each.
The bell is a better annunciator and may be located farther from the
switch or serve for a group of switches and is as
good at night as in davtime.
Shunt (only) Track Circuits.
(9) Switch Boxes
This method is quite as eft'ective, is much similar
and less expensive than the other two. The switch
indicator is present to show whether or not the
switch box is properly performing its work. Breaking the track circuit is never used alone because it is
not reliable and it is practically discontinued in connection with the shunt. It adds nothing toward
efficiency and requires a normally closed contact in
the switch box and an insulated joint in the main
track, both objectionable from a maintenance standpoint.
Opening the signal-controlling circuits also
requires normally closed contacts in the switch boxes
and necessitates bringing the signal-controlling wires
from the line to the switch boxes, thereby introducing conditions where leaks due to defective insulation may maintain a closed circuit, independent of
the switch-box contacts.
(10) Track Sections Crossover Rails in Track
Only one road, so far as we know, has inCircuit.
cluded the rails of all crossover connections in the
track circuits and only one that has issued instructions calling attention to the omission with an acthink it is imcompanying rule to trainmen.
portant and favor track-circuit equipment for all
crossovers between main tracks and between a main
track and side track.
prefer stone ballast and a track section equal

—

— We

We

—

—

—
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—

We

We

to the length of the block.
The club should adopt standard nomenclature,
.standard symbols, representing the various apparatus
incorporated in a standard circuit plan with tracks

Wayne

AND Chicago.

We

sistance.
The batteries are connected in three groups.

^
'

The

division is made so that each group can get from
1% to 2% amperes with all the batteries in circuit.
Any well can be cut out of the line, so that in case
of a break-down one or two sets of batteries can be
charged at a high rate.
The power station is equipped with engines and
generators in duplicate, so that either generator can
be used to charge one or all three charging groups.
The expense of maintenance and operation during
the past year for 188 signals has been $5.45 per sig-

I
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nal per month. With the three-position systern orw:
signal is equivalent to two where home and distani
signals are used, and the comparison of expense
should be made accordingly.

Magnetic Separators
The magnetic

separator

is

in

Flour

Mills.

considered as necessary

a piece of the equipment of a
the rolls or other vital part

modern
of

flour mill as

They

apparatus.

England, and first adopted in this
country in 1878. That was the year when farmers
began binding with wire, 25,000 wire binders being

were

used

first

the

sold

in

The American

season.

first

gives

Miller

an interesting bit of history on the subject, as follows
The
Here is where the matter affected millers
wire rusted if it became damp, easily, broke, and bits
of wire inevitably got into the wheat through the
These little pieces of wire could^ not be
thrasher.
taken out by the separating machinery, which did,
however, take out the longer pieces, and went to the
:

:

The action of the millstones flattened
millstones.
tliem out and made them more or less like diminutive

'

saws.
the

damage commenced. The chop went
and these saws cut their way through

Then

the bolts,
the cloth, ruining
to

lodged

it,

everywhere

in the
of wire would be found
mill from separator to

and lodging themselves

this, the bits

Besides

flour.

in

the

packer.

In some localities where the wire bmders held full
Millers' conventions
millers became desperate.

sway

resolved against the binder, and some millers would
not buy wheat that had been harvested with a wire
binder— if they knew it. But this was practically
impossible to determine, as the bits of wire could
hardly be detected in the wheat. And so there was
The wire binder had evidently
a state of things.
come to stay, for a while at least, and millers smiply did not know what to do.
At this juncture, a gentleman connected with one

of the binder companies, Mr. Ransom, came forward
with a suggestion which arrested attention. Whether
original or not, we do not know; but his suggestion
was that magnets placed in any spout through which
would
the wheat passed before reaching the stones
magnets,
take the wire out. He showed a gang of
bolted together, with blocks of wood between.
became quite a missionary of the idea, and a

He

small machine was constructed to show that the
magnets would remove the wire. The suggestion
took immediately. Millers placed magnets in the

Several sets of
grain spouts in all imaginable ways.
mas'nets were employed for each spout, so that one
could be removed for cleaning while the others were
in use.

But what a surprise awaited the miller when the
magnets were first put in. Of course, he knew that
assorted bric-a-brac could be found in almost any
load of wheat: but he was hardly prepared to find
how much metal besides the wire binder bits had
been going over his machinery, as the magnets
demonstrated. It was a revelation and fixed the
equipstatus of the magnet as a part of the mill's
ment.

Col.

^^^_^^^_^_^^^^__
J. J.

Aster Gives His Marine-turbine
Patents to the World.

Through

a

letter

to

the editor

of the

Scientific

American, published in a recent issue of that jourall his patnal. Colonel John Jacob Astor dedicates
ents on marine turbines to the public "in the ho"e that
hastened
be
turbine
may
ideal
the development of the
thereby." As yet no engine has been built to utilize
Colonel Astor's patents, but engineers and critics
express themselves as sharing the belief that his
theories will work out practicably. Colonel Astor s
invention contemplates twin screws, set tandem instead of side by side, and revolving in opnosite directions.
In his letter he gives this description of
his turbine:
is shaped like a funnel, and coman outer shell or drum and an inner shaft
running axially through it, these parts being relatively
rotatable and each having oppositely set spiral blades.
The steam is admitted into the outer shell at the
small end and passes through the turbine, expanding
into the large end of the shell and acting on the
spiral blades to rotate the shell and shaft simultaneously and in opposite directions. By allowing both
the inner turbine and the outer case to revolve, the
speed necessary to insure efficiency, which in ordinary

"The turbine

prises

turbines is often inconveniently high, is cut in half.
As a result of this construction the weight is reduced
practically 50 per cent."
Colonel Astor says that such a turbine would seem
to be particularly suitable in central-station work
for generating electricity, in which case the field
and armature may be driven in opposite directions.
This would improve the efficiency of the dynamo
and increase its output for a given weight. This
principle is obviously also applicable to gas engines.

The Philadelphia Rapid Transit Company of Philadelphia, Pa., has announced that, beginning DecemIier Tst, the wages of the conductors and motormen
in its employ would be increased from tg to 20 cents
an hour. The cornpany controls all the street-railway lines of the city, and nearly 7,000 members are
afifected by the increase.

Developments

in

November

Electrometallurgy of

Iron and Steel.'

By Marcus Ruthenberg.

;

been ground and concentrated magnetically in water,
reasonably free from sulphur, phosphorus and deleterious gangue, we have a clean, fine, blue-black
powder, which may go anywhere from 65 to 72
per cent, of magnetic iron, pure peroxide being
It now becomes a question as to how this
72.40.
iron ore may be handled in a furnace. If an attempt be made to charge it into a blast furnace,
owing to its pulverent condition, it will filter on
_

down through

a bed of fuel and reach the tuyeres
an unreduced and unmolten condition. If an
attempt be made to charge it into an open hearth
or a reverberatory furnace, owing to its pulverent
condition, it is an extremely poor conductor of heat,
and an intense flame may be played upon it for
any length of time, with the sole result of melting
a plastic, pasty covering, leaving the inner portion
in

mass unaltered.
attempts have been made to put these powdered ores into handleable form by briquetting, or
making them into brick. To do this it is simply
of the

Many

to

powdered

ore

mix

or agglomerate thoroughly the
with some viscous material which
will act as a binder to hold the particles together.
Many substances have been used for this purpose,
many of them being the subject of patents. Milk
of lime,
clay,
bituminous-coal dust, sugar-house
waste, molasses, flour, starch, dextrine', tar, rosin,
rosin soap, .silicate of soda, linseed oil and linseedoil
substitutes have been used.
It has also been
proposed, and has been the subjects of patents both
in this and foreign countries, to add the iron dust
to the coking charge of a beehive oven.
Any of

methods, under certain conditions, make a
reasonably good brick. Possibly the best is that in
which from five per cent, to lo per cent, of clay
is used.
The brick being subsequently burnt in a
kiln, is not too high a temperature, the elements
of the clay flux the iron into a solid, coherent cinder-like mass.
These clay brick stand the operation
of the blast furnace well, if they have been well
burnt. However, they are not porous, and a furnace
may not work very fast on such a charge and make
a clean cinder.
The lime brick is one of the most
inviting propositions of the lot, inasmuch as the
lime is an addition to the value of the charge of
the furnace, which the clay is not, but a lime brick
disintegrates almost immediately
in
the furnace.
The hydrocarbon binders have had many advocates,
but while they make an elegant brick, they do not
stand the action of the furnace, as the carbon binder
burns out before reduction and melting can tak e
these

Paoer read before the American Eleclrochemical Society
Niagara Falls, N. Y., September 16, igo2.

I.

at

1902

In any event, given a 70 per cent, ore to
start with, the addition of 10 per cent, of any binder

place.

reduces the iron contents of the resultant brick to
per cent. The experience of iron-furnace men
upon these bricks for a charge has almost invariably
been that as much flue dust is produced when running on bricks as when running on 40 per cent, of
fine ore unbricked.
In strong contrast to the above methods of handling these fine ores or concentrates is the method
that I have had in use for upward of a year.
It
consists in taking the concentrates cleaned up to
the highest point of possible purity, and putting
them through an electric furnace, the melting zone
of which is a magnetic field.
The ore, being magnetic, the magnetic field grabs and holds the grains
of magnetite and the polar projection of this magnetic field being at the same time the electrodes of
the smelting circuit, the magnetic bridge thus formed
by the ore forms a high resistance in the smelting
circuit.
The heat of the smelting circuit, therefore,
The
is engendered within this bridge of ore itself.
and play no part
electrodes
water-cooled
are
in the melting other
than to conduct the current to the ore. The moment that the ore melts
it loses its magnetism,
and, gathering weight from
new molten material being added to it, falls
out of the magnetic field, its place being taken by
63

Many iron ores are too low in tenure to permit
smelting.
If these ores be magnetic, or, rather, if
the iron in the ores occurs as magnetite, that is,
FcaO), it permits of a concentration that would not
be possible if it occurred as either of the other
two oxides. Concentration is essentially the separation of the valuable from the valueless portion, tlierefore, there must be some difference between the
portions of ores, either in the shape, hardness, gravity, or, in th case of magnetite, of magnetic permeability, to permit of the separation of the parIn ores in which the iron
ticles, so differentiated.
is carried as magnetite, it becomes one of the simplest and one of the most beautiful methods of separating the valuable from the valueless portions
Ivuown to the art.
Magnetites occur but -seldom of such purity that
they are entirely free from sulphur and phosphorus,
and it depends very largely upon what portion of
the ore these two metals are associated with as to
the fineness to which the ore must lie ground and
llie particular method of treatment in the magnetic
machine. As a usual thing, the sulphur will be carried in separate and distinct grains or laminae of
pyrite or phyrotite.
The phosphorus may be carried disseminated throughout the mass as a phosphide of iron. It may be carried in apatite or phosphate of lime. If the sulphur be carried as pyrite,
elimination is simple, for the reason that pyrite is
non-magnetic, and the magnets, therefore, do not
lift it.
If it occurs as phyrotite, its elimination is
not so simple.
The difference in magnetic permeability between magnetite and phyrotite being so small,
the magnet strength requires very delicate adjustment. Except in the case of iron phosphide, elimination of phosphorus is quite easy, as it is carried
by the non-magnetic gangue. The magnets leave it
in the tailings.
The essential feature is to determine what fineness of mesh is required to release each individual
particle from its neighbor, as it is quite evident
that if not ground fine enough the magnetic portion
would drag a non-magnetic portion attached to it
into the heads and therefore deteriorate the quality
of the concentrates.
It
is found
that when ores
are ground finely and an attempt is made magnetically to concentrate them dry, there is a measure of
adhesion between the particles of magnetic and nonmagnetic portions that will not permit of cleanly
work this may be very prettily obviated by handling
the ground ore in water, in which case the water
seems to lubricate the particles so that the magnetic
portions come away cleanly.
Having arrived at the point where the ore has

necessary

22,

fresh

portions of ore

from above.

The

results

of

this operation are glomerated, coherent masses, ranging in size from a bean to a walnut, that are hard,
strong, tough and porous, differing in analysis in

no way from the ore prior to its agglomeration, except for the absence of moisture and the last traces
of sulphur.
The product is an ideal condition for
use in the blast furnace.
If reducing material, such as powdered-coke dust
or charcoal dust, be added to the charge prior to
its
introduction to the electric furnace, a partial
reduction takes place, and the frittered mass of
carbonaceous dust and iron ore, partially reduced, is

dropped into a soaking pit. If allowed to remain in
tliis soaking pit a proper length of time, cementation
takes place, through the action of the heat left in
the ore l3y the electric furnace and the action of
the carbon fritted into the mass, which results in
producing reduced metal, which may be properly
termed steel. Any slag-forming material remaining
in the ore through imperfect cleansing or magnetic
concentration remains with the metal. These materials in any event are comparatively small in quantity, and are just what is wanted to protect
the
bath of molten metal in the open hearth from the
scorifying effect of the furnace. This material from
the soaking pit is ideal for melting in the openhearth furnace. It thus becomes possible to produce
first-class steel
direct from the ore through the
intermediation of the electric furnace and the soaking pits, producing spongy iron or steel ready for
immediate melting in the open hearth, without the
intervention of the blast furnace in any part.
The blast furnace, while well recognized as an
economical apparatus, is essentially a concentrator,
eliminating the gangue of the ore, the limestone
and the ash of the coke as a cinder or slag. It
costs far more, in fuel consumption, to melt a
ton of cinder than it does to melt an equal quantity
of iron, and, inasmuch as all statements of economy
are comparative, and it costs far less to grind and
magnetically concentrate for the removal of the
gangue, in that respect the blast furnace ceases to
be an economical machine. The process also has
the disadvantage of driving whatever phosphorus
there may be in the ore into the resultant pig iron.
The removal from the ore of this metal by magnetic
concentration is a decided advantage over the blast
furnace.
It may be as well also, to remember the
fact that the limestone and fuel charge are never
entirely free from sulphur and phosphorus, which
in the action of the furnace are driven into the
resultant pig iron, the phosphorus entirely and the
sulphur partialis'. In fact, the sulphur and the phosphorus of the pig iron owe nativity not alone to the
ore, but to the various components of ore, flux and
fuel.

In this electric reduction limestone is practically
absent, fuel in contact with the charge is lacking, and
reducing material necessary for the elimination of
the oxygen of the ore is small in quantity, and
may therefore be selected of exceptional purity, without regard to its enhanced cost. Anything that
will burn may be used for fuel to generate the electric current, which is the source of heat to be utilized
in the reducing and melting of your ore.
Poor coal,
high in sulphur, high in phosphorus even lignites
may be used for fuel, as not even their gases come
in contact with the ore, and therefore play no part in
establishing the quality of the reduced metal. If
waterpowers of magnitude be available, they are
sources of energy convertible into heat units not
to be ignored.
In connection with this subject it may not be amiss
to speak of one class of ore which has attracted
attention for many
years, but
no advantageous
method has been put forward of handling it. I
refer to ferruginous beach sands.
These occur in
many parts of the world, the most notable being
those of the St. Lawrence River and the Pacific
coast of the United States.
They also occur of
greater or less richness in the West India Islands
and Australia. An almost universal accompaniment
of the magnetite in these beaches is titanium. The

—

1

November

I

I

I

'

'

,

WESTERN ELECTRICIAN

1902

tilanium generally occurs in separate grains of ilWhile the ilmanite is magnetic, it is less
nianite.
magnetic than the magnetite, and by gauging the
strength of the magnets, they may be made to take
magnetite and leave the ilmanite. These beach sands
may readily be concentrated up to 71 per cent, of
The sulphur
magnetic iron out of the possible 72.40.
and phosphorus are almost invariably low, and these
for this
inviting
fields
most
one
of
the
sands make
kind of work. Titanium frequently occurs not only
in these beaclies, but also in the massive ore whose
In the grinddisintegration has formed the beaches.
ing of the massive ores fine grinding and magnetic
concentration in water will practically reduce the
titanium to a negligible point.
Theoretically, it has been stated, by various authorities that It takes from 3,000 to 3,500 kilowatthours to melt a ton of iron ore electrically. In niy
experience, I have succeeded in performing this fritting operation, either with or without reducing agents,
with an expenditure of something less than 500
kilowatt-hours. Every ore, of course, is a distinct
proposition in itself, but there are few ores that
will not stand the cost of this method of treatment.
When we consider the vast quantity of low;grade
the
ores which cannot be economically treated

m

Any
furnace, the field becomes a wide one.
ore that will stand the cost of grinding, concentration, and the various parts of the process of briquetmore
ting, will stand the cost of this fritting much
The cost of the binder, whatever it may
readily.
be
be, mixing, pressing, drying and burning, cannot
met without an expensive plant and quite a connothsaying
operation,
siderable expenditure in the
ing of the reduced value of the ore bricks, due to
rethe addition of the binder. It must also be
membered that in the case of the beach sands, nature
sands
has already ground the ore. and as these iron
environusually occur in or near the water, their
concentration.
ment "is ideal for wet magnetic
blast

The Sederholm

371

Boiler.

The Sederholm boiler has been designed to meet
the growing demand for a high-class steam genworking up to the highest pressure,
while still retaining the well-known advantages of
It is said to
the standard horizontal tubular boiler.
combine the advantages of the horizontal tubular,
the French or elephant and the water-tube boilers
without possessing their defects. It is recommended
to the steam-using public by the manufacturer, the
Allis-Chalmers Company of Chicago, as the best
.steam generator wherever economy, durability and
concentration of power is a consideration. The construction and setting of the boiler is illustrated hereerator, capable of

with.

This boiler consists mainly of a tubular boiler of
diameter connected to a series of cylindrical

large

drums placed underneath, as shown in the illustration.
The object of this construction is to provide
constructed of thin material, over the whole
and to shield the thick shell of the large
It is herein that
boiler from the action of the flame.
a roof,

furnace,
the

main difference

lies

between

this boiler

and the

ordinary horizontal tubular boiler. In the Sederholm
boiler the main shell is protected by the furnace
drums beneath it, and can therefore be made of any
required thickness. For this reason this boiler' can
he built of any desired size and for high pressures,
without the slightest danger of damage.
shell is built up of several courses, and
practically a large tubular boiler, so arranged that
the fire will sweep through its tubes after having

The main

is

passed beneath the furnace drums. This main shell
conis provided on the under side with openings
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Sampson Low, Marston & Co. Pp. (.5^4
London
by 7% inches), 298, with 166 diagrams and illusPrice, $3.
trations, and several tables.
The first edition of Mr. Oudin's book was pubAlaurice A. Oudin. il. S.
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consuming machinery, the creation of new devices
switchfor their control and the progressiveness of

chapters on generators. The revolving-armature, revolving-field and inductor types of machines are
described without any attempt at matters of design,
more attention being paid to the problems arising in
the selection, installation, operation and cost of the
generators.

Mention

is

made

of several typical in-

such as those at Niagara Falls, in the
California and western plants and the Manhattan
Railway Company's plant in New York city.
One of the best chapters in the book is devoted
stallations,

induction motors, and the present practice in this
of machinery is clearly set forth, diagrams of
wiring connections, curves and illustrations of motors
being used to aid in an explanation of the text. Next
follow chapters on synchronous motors and rotary
converters, treated in a similar manner, and also
one on static transformers, descriptive of the selfcooled oil, the water-cooled oil, the air-blast and .the
natural-blast transformers.
The chapter on station equipment and .general apparatus is especially good and contains a practical explanation of the necessity for and uses of high-tension
switches and circuit-breakers, lightning protectors,
synchronizing devices, insulators, pressure and automatic regulators, compensators, rectifiers, frequencychangers, etc., besides a general account of switchboard arrangements for power transmission. Separate chapters follow on the two-phase, three-phase
and monocj'clic systems, the explanation of transformer connections and combinations of the threephase svstem being noted as especially valuable to
Other chapters discuss the
the practical engineer.
choice of frequency, the relative weights of copper
for various systems and the calculation of transmisIn an appendix the author reprints in
sion lines.
full the report of the committee on standardization
of the American Institute of Electrical Engineers.
This book will be found helpful by the practical
electrician or engineer who desires a general knowledge of polyphase equipment without delving into
the theoretical side of the problems. The subject
matter is presented in clear and concise language,
and a liberal use of diagrams and half-tone engravings aids considerably in its comprehension. For
convenient and easy reference the book would have
been improved if it had been printed on a paper
lighter than the very heavy stock that is used.
;..

line

made with an unusually high

is

fire-

fitted to this boiler.

The top of the brick return chamber is roofed over
by a curved, cast-iron skeleton-back arch of such a
length as to cover the whole width of the return
chamber. This arch is loosely attached to the end
of the boiler. At the front end of the boiler there
is
a sheet-steel smoke box, provided with a large
door for cleaning the boiler tubes. The flat heads
of the main shell are braced, above the tubes, by
means of strong stay-rods, running the full length
of the boiler, as is usual in marine practice.
Inside
the boiler, in its highest portion, is a dry pipe so
connected that the steam is taken only from the
highest part of the boiler.
There is one manhole on the top of the main shell,
boiler tubes, at the front end of
the boiler.
In addition, there is one manhole placed
in the head of each of the furnace drums.
With
each boiler are furnished the usual boiler trimmings
and the boiler is arranged to be covered three inches
thick with first-class non-conducting covering.
As the result of tests of Sederholm boilers made
at the Eraser & Chalmers works by Albert C. Wood,
mechanical engineer of Philadelphia, an evaporation
of 8.99 pounds of water from and at 212 degrees F.
rer pound of dry (.Illinois) coal was obtained, the
combined efficiency of boiler and furnace being 67.46

merited
lished only about three years ago, but it has
In repubthe second and this, the third, editions.
to
occasion
the
lishing the book the author has taken
bring tne text up to date and in his preface makes
note of the wide application of the three-phase syspowertem, the increased size of generators and of

The explanations are short and to the
strations.
point, and in some instances are almost too brief.
The main text of the book is begun with two

The furnace

box, no part of the furnace drums being nearer than
three feet to the grate bars. At the rear there is
a bridge wall provided with arched openings, through
which the flames are made to pass. Behind the last
furnace drum there is a second bridge wall, forming
the front end of the return chamber, which is built
of brick, at the rear end of the boiler.
The grate area is, in each case, carefully proportioned to the work the boiler has to perform, as
well as to the height of the chimney and the kind
of fuel which it is intended to use.
Plain grates are
furnished, unless otherwise specified, but any kind
of a special grate or furnace may, if desired, be

and one below the

:

board design. Some 40 pages of matter have been
added, and several corrections made over the first
The introductory chapter gives a few of
edition.
the more important definitions of alternating-current
terms, no attempt being made at mathematical demon-

The boiler is supported on a structure built of
iron and steel, entirely independent of the brickwork.
There are four cast-iron columns, on which rest two
girders of heavy I-beams.
The boiler shell itself
rests in chairs made of boiler plate; the rear chair
rests solidly on its girder, while between the front
chair and its girder a set of rollers is interposed, so
as to leave the boiler perfectly free to expand and
contract.
The boiler front is made of such size as entirely
to cover the brickwork.
It is
of plain yet substantial design, and is provided with special air registers in addition to and above the usual fire and
ash doors. Above these is a bracket for carrying
the steam gauge, which is thus placed low enough
to be seen without any difficulty whatever by the
fireman.

With "New River"

cent.

jier

an evaporation

coal,

of 10.88 pounds of water, from and at 212 degrees
F. was obtained, and an efficiency of 70.37 per cent,

THE SEDERHOLM BOILER.
uecting it with the furnace drums, and these openings
are carefully reinforced so as not to weaken the
shell in the least.
The tubes are arranged in two nests, with a wide
space for circulation between them, and they are
furthermore placed so far away from the shell that
all danger from leakage in consequence of too much
They are carefully expanded
stiffness is avoided.
into drilled holes in the tube sheets, after which
they are neatly beaded over.
The furnace drums are of comparatively small
diameter. They are placed across the furnace, dose
together, so as to form a continuous roof over the
fire, except that between the two last drums suffiBeing
cient space is left for a bridge wall and arch.
of small diameter, they need not be thick, and are
the
withstand
adapted
to
well
therefore especially
action of the fire.
Each drum is connected with the main shell by
means of three pipes, of which the central one is
continued inside the drum and reaches to within a
few inches of its bottom. Those at the ends, consisting of bent tubes, start from the tops of the
drums and lead to the under side of the main shell,
By this means a very
well below the water line.
efficient circulation is secured.
The drums are of sufficient size to admit a man
easily to clean them when necessary, for which purpose each one is provided with a suitable manhole.
They are further so constructed that no seam is
in the fire, the longitudinal seams being on top and
the circular seams at the ends, well out of range
The heads are dished, so as^ to reof the flames.
quire no stays, and there is, therefore, nothing but
a plain, thin, cylindrical sheet exposed to the fire.
The central circulating pipe of each drum reaches
almost down to the bottom part of the drum, while
the side pipes stop at the top of the drum. In this
manner a very effective circulation is secured, the
solid water coming down through the center tube
and flowing toward the ends of each drum, from
which it rises through the side pipes, together with
The side pipes are
all the steam made in the drum.
curved, so as to be perfectly elastic, and not to oppose
the free expansion of the furnace drums and the

main

:

results obtained with the Illinois coal are exceptionally good.
The steam produced by the boilers was
uniform in quality and practically dry. The products

of combustion contained little, if any, unconsumed
gases.
Comparatively little smoke was made when
burning 'New River' coal. It was found that the
smoke could be almost entirely eliminated, when
burning either 'New River' or Illinois coals by coking
the fires in front.
Comparatively smokeless, though
probably less efficient combustion could be obtained
with the Illinois coal, by carrying a thin fire vthree
to four inches in thickness)."

Institute

Membership.

At

a
recent meeting of the American Institute of Electrical Engineers the following-named
associate members were elected
Victor S. Beam,
New York city Mark Brewer Beattie, Minneapolis,
:

;

Minn.; John Richard Bainton, Sydney, New South
Wales Curtis C. Collins, San Juan, Porto Rico Frank
Toulmen Copp, Jr., Schenectady, N. Y. William
Griffith Davis, Schenectady, N. Y.
Eugene Elmer
Dudley, Worcester, Mass.
Walter Lowe Fairchild,
New York city Murray Charles Godbe, Salt Lake
City, Utah Coral Payne Goody, Logan, Utah
Guthrie Gray, St. Louis, Mo.
Frank Wells Hall, Chicago,
III.
James Henry Hamilton, Cape Town, South
Africa Harry Ariel Haselden, Wfiitinsville, Mass.
Edward
John Samuel Henderson, Brewton, Ala.
Herbert, Chicago, III. Hall Farrington Hoxie, New
York city Julius R. Jacobson, Schenectady, N. Y.
Richard Harry Johnston, New York city; John McCallum Jolly, Sydney, N. S. W. Benjamin Needham Jones, Harrison, N. J.; Robert Clay Jones, Duncdin, New Zealand
Arba Vanderburg Joslin, San
Francisco, Cal.
Adolph Somers Kappella, Schenectady, N. Y. John Leo Livers, Martinsburg, W. Va.
.\lexander
Lodyguine,
Buffalo,
N.
Y.
Rupert
I'homas MacKeen, Toronto, Ont.
S. C. Medbury,
Richmond, Va.
William Nesbit, Syracuse,
Jr.,
N. Y.
James Gillespie Blaine Replogle, South
Robert
Fork, Pa.
Julian Scott, Christchurch, New
Zealand Charles Leroy Stone, Schenectady, N. Y.
William Lawrence Waters, Milwaukee, Wis. Robert Baird Williamson, Scranton, Pa.
William Allen
Woolford, Schenectady, N. Y.
George Walter Greenwood of Jalapa, Mexico, was
transferred to full membership.
;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

shell.

Just inside the main shell, at the places where
the side pipes enter, curved deflectors are provided
to guide the current of water and steam upward
in the wide space between the boiler tubes and the
shell.

was realized.
Mr. Wood said
"The performance of the boilers,
on the whole, was very satisfactory. The evaporative

;

:
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By Henry Buens
The
it

theorist

the

theorizes,

workman

rests with the

CORRE SPON DENCE.

of the Quad.

Queer Quirks

Geee.

New York

inventor invents,

but

to apply the practical test.

That's where the whole thing simmers at last.
It's the qiiadrnplex I have in mind now, and the
way it works through svmshine and shower through
summer's heat and winter's cold the blustering days
of spring, and the calm, clear delight of the autumn
that gradually merges into the frosty season that
draws the tension, snaps the wire, leaving the quad
or what-not that may be at the end of it strung up,
as it were, in midair, with no connection to mothei

—

—

earth

—a

It's

thing.

useless

lifeless,

a see-saw

It's

is

the

quad

— a regular

"teeter" game.

and two sides, or, if you
the long end and the short end.
a sort of Doctor Jekyl and Mr.

a thing with a middle

—

it, two ends
then again, it's
Hyde, because it's dual in its character, being both
positive and negative it and the battery that feeds
it.
The long end is the negative or common end,
while the short end is the positive part of its character, or the polar end of it.
When it is in good trim it will carry double on
both the common and the negative side (operators

prefer

And

—

generally say "polar side" and "common side").
"carrying double" is meant that two operators

work on

either

side,

By
may

sender and a receiver, re-

a

thus enabling the one wire to which the
quadruplex apparatus is attached to carry four messpectively,

sages at the same instant.
it
of the thmg comes in
;

That's where the value

makes, practically, four

wires out of one.
But, alas
It is a thing of vexation and a worry
forever.
It falls wofully short of perfection, but
it can be worked, provided you know how to work
it,
or some other fellow does, who will keep it in
"balance" for you. Now, in balancing, the "seesaw" qualities of the combination crop out and its
mulish characteristics are revealed, for it has a
way of "breaking over" and "kicking" equal to
any other quadruped on four legs.
It develops
"resistance," too, that none but a skilled hand can
overcome or equalize. The amount of resistance
depends very largely on the condition of the wire
!

to which it is attached and the state of the weather
along the route the wire traverses.
In overcoming the "resistance" rheostats, static
In
coils and spark-arresters are brought into play.
playing this part of the game, the quadruplex apparatus is first detached from the main-line circuit and
balanced locally; that's what we call it "balancing
the quad." Then the rheostat is brought into play,
and the resistance coils boxed up in it are used to
offset the resistance in the wire until that, too, balances.
Then, to further clear the situation, a "static
balance" is taken through the condensers attached
for that purpose, and then the grind of messages is

—

resuhied.

As
tirely

to

how

long a "balance" will

on conditions out on the

line

depends enand the amount

last

foreign "resistance" playing hide-and-seek out
there, in the way of bad connections, poor insulaof

induction from other circuits caused by rain,
melting snow, fogs, or any form of dampness that
is
likely to develop "leaks"
of different nature.
Sometimes the trickling raindrops conduct a part
of the current to the earth, causing the circuit to
"work heavy," in common parlance. Oftentimes the
"road is so rocky," so to speak, that it is impossible
for the most expert electricians to make a wire
"quad;" it will only "duplex." Then the next best
thing is done
the common side is closed, and the
polar side, otherwise the "short end" of the battery,
is utilized in working the wire as a duplex only
utilizing only two men at each end ^tlie wire then
having a capacity of but two messages at a time in
tion,

;

—

transmission.
Some wires,

on bad, rainy days, are so heavy with
of current from poor insulation,
that they will neither work as a quadruplex or a duplex, and even work poorly as single circuits, with the
ordinary sounders and instruments attached. On
leaks and

escapes

long lines that are "quaded," the circuit frequently
changes so greatly and so often as to require a
dozen or more balances a day.
The transmission of two or more messages over
the same wire simultaneously is possible only by
careful adjustment, for the sounds going and coming, as it were, frequently break over into confused
sounds; hence the great necessity of properly balancing the "see-saw" qualities of the quadruplex or
the duplex. On a circuit that is working nicely as
a quad, a slight movement of the relay spring up or
down, as the need may be, will devlop the same
sounds on both sides. Success depends on each fellow holding his end level just like we used to when
we "see-sawed" on a "teeter-board."
This is the way it looks to the man at the key,
who is putting to practical test and bringing to
the great active world of utility the creation of our
master inventors.

—

Noveml)er

New

York, November

15.

pany of Richmond, Va., have returned

The

have been

destruction by fire
of the East River Bridge in course of construction.
The fire started at about four o'clock in the afternoon of the 13th inst. on the north side of the Manhattan tower and spread so rapidly that before the
evening was over the New York firemen were given
about as much as they were able to handle. Numerous small cables were so burned that they parted,
but the main cables withstood the test, although
whether they are critically injured cannot now be
The tower on which the fire occurred was
learned.
so high as to make it almost an impossibility to use
hose, and the heat became so excessive that what
lines of hose were carried up were soon burned in
The damage, according to one of the Roebtwo.
blings, will amount to $75,000 at the least, and may
be much more. The fire lasted from four in the

much

interested

in

the partial

II at night, at which time all inflammable material on the tower had been consumed.
The aldermen have the Pennsylvania tunnel franchise and are taking it under consideration.
The quarterly report of the Manhattan Railway
Company up to September 30th shows gross earnings
of $2,495,112, with operating expenses of $1,338,941,
thus giving a net of $1,156,171, an increase over the

afternoon until

year of $375,025. The general balcash on hand amounting to
$270,743 and a profit and loss' surplus of $6,372,418.

same period

last

ance

showed

sheet

Speaking of the affairs of the company, the report
"The statement of operaof President Gould says:
tions for the past year, showing an increase of over
29,000,000 in the number of passengers carried, and
a decrease in the operating ratio, is an encouraging
indication that the results which were predicted when
the stockholders decided to equip the system with
electricity will be more than realized, particularly
as only one-half the lines have been under full electric operation since September 15th last, and that the
high cost of fuel has materially increased the expenses."
It has been announced that the Brooklyn Rapid
Transit Construction Company, successful bidder for
the Brooklyn extension of that city's subway system, had awarded sub-contracts for two sections of
the extension. Just within the time limit set by

Rapid Transit Commission a formal start on the
Brooklyn tunnel was made last Saturday afternoon.
At that time no awards of sub-contracts had been
made, but the Belmont company invited an engineer
the

of the Degnon-McLean company to attend the breaking of ground. It was assumed then that this engineer's concern would have a hand in the building
Ground was broken by Calvin W.
of the extension.
Hendrick, division engineer of sewers for the commission. He wielded a pick about a minute and
uprooted a cobblestone, after which a squad of a
dozen men were put to work. The start was made
Bowling
just below
at State and Pearl Streets,

Green.

The Brooklyn Rapid Transit Company

is

preparing

to erect a clubhouse, costing $45,000, at Fulton Street
and Broadway, Brooklyn, for the use of its employes.
The building will have a gymnasium, bowlnig alleys and bilhard tables, etc., and in the base-

ment

The company
will be a school for motormen.
arranging a series of entertainments for the

also

is

men

this

Those who burn soft coal on and after November
15th and thereby create a smoke nuisance in the city
Mayor Low
will do so at the risk of prosecution.
"Inasrecently issued a formal notice as follows
much as hard coal is now coming to market with
given
hereby
that
considerable freedom, notice is
on and after November 15th the Board of Health
will resume the enforcement of the anti-smoke ordi:

nance, as heretofore." The anti-smoke ordinance was
suspended during the recent strike and as a result
New York's atmosphere was not of the clearest.
Two interesting places on the Fourth Avenue work
of the rapid-transit subway are the Fourteenth and
Twenty-third Street stations. The arduous part of
the work is finished in each case, excavations having
been completed and most of the steel erected. At
Fourteenth Street the heavy building of the German
Savings Bank had to be upheld while the drills buzzed
away directly under the cash windows. While the
line of the tunnel did not trespass on the bank's
property, the space required for the station stretched
underneath. The entire foundations on the
far
Fourth Avenue side, and part of those toward Fourteenth Street, had to be torn away. Gradually the
rock and brick foundations were slid out of place
and a wooden support substituted. As the' excavation went deeper down, the wooden supports gradOn these temporary
ually became small towers.
foundations the bank stood until the excavation for
the station and surrounding stretches of tunnel were
finished.
Up at Twenty-third Street the conditions
were much the same, with the exception that the
'skyscraper" instead of being built, is now in the
0.
course of erection.

Southern Developments.

—

N. C, November 14. The survey has
completed for the proposed electric line between Lexington, S. C, and Columl^ia, a slock company having been recently organized. Colonel Graham of Lexington is interested.
The employes of the Electrical Construction Com-

been

work

after

Passenger and Power Company of
Richmond, Va., on Novemljer 14th took formal possession^ of the Petersburg and Richmond electric railway. The Virginia company has also practically
decided to unite the two power houses in Richmond
with the new power house being erected at Petersburg. When the plant is completed the company
will probably abandon coal, using waterpower altogether.
The Virginia company's plant in Dinwiddie County will develop 3,000 horsepower. The
company will also occupy new quarters in Richmond
on January 1st.
There is talk of extending the Augusta-Aiken
S. C, electric line on to Columbia.
F. P. Porter of New York has been in Key West,
Fla., examining the Key West Electric Company's
properties, with a view to purchasing them for himself and associates.
The deal will likely be consummated and would mean extensive improvements
in the electric-railway and lighting services.
The City Council of Columbia, Tenn., has passed
the Interurban Railway ordinance with the provision that the work shall be completed within two
Virginia

years' time.

L.

New England News.

—

Boston. November 14. As the lower portion of
the old State House is to be taken for an East Boston Tunnel station, the Boston Transit Commission
has notified the Western Union Telegraph Company,
the Mutual District Messenger Company and the
Direct Cable Company that they must vacate their
quarters in the basement of that building, by January 1st. The Western Union company has an important branch office, and the other companies have
their principal offices there.
There has been a telegraph ofiice in this building for some 25 years or
more. The commission has awarded the contract
for the steel to be used in strengthening the foundations of the building, and workmen are now installing
three air locks in the Boston end of the tunnel.
About 150 feet of the Boston end of the tunnel has
been finished, and the East Boston end has reached
well under the harbor.
The railroad commissioners are investigating municipal methods of dealing with suburban services
and the use of electricity as a motive power on railroads and street railways. Mr. Bishop is visiting
St. Louis, Chicago, Detroit and Cleveland, and Mr.
White is visiting Washington. Philadelphia and New
York. Mr. Jackson will join Mr. Bishop at Chicago,
where they will inspect the electric railways.
George I. Rockwood, a mechanical engineer of
Worcester, Mass., has just returned from a trip to
England and he has given the Worcester Telegram
an interesting interview on the machinery conditions
in that country.
He says that large motor trucks
are successfully competing with steam railroads in
hauling freight across country. A manufacturer told
him that the motor trucks run a year without overhauling and some of them carry 10 tons at a load
and travel from Liverpool to London. Much of this
success is due to the excellent roads in England.
The Boston Building Trades Council has adopted
resolutions condemning the Washington Street subway bill in its present form and calling upon wageearners to vote against it at the coming municipal
election.

The D.

winter.

Charlotte,

1902

a lock-out.

Notes.

— Engineers

to

22,

J.

Mahler Company,

to deal

in

electrical

has been organized at South Berwick,
has a capital of $100,000 $50 paid in.
F. Butler of Boston is president and treas-

appliances,

Maine.

Howard

It

;

urer.

The Fair Haven and Westville company's annual
report gives the following figures
Gross earnings,
$980,171; operating expenses, $627,786; net earnings,
$352,385; dividends, $137,500; construction and equipment. $143,015; cars run, 5,137,157 miles; passengers
carried, 25,016,259.
During the year the company
absorbed the Winchester Avenue Railroad Company,
for which 31,616 shares of new stock were issued,
having a par value of $790,400.
Next Monday evening President Pritchett of the
:

Massachusetts Institute of Technology will deliver a
lecture on "The Place of Industrial Training in the
Education of a Modern Nation," before the Association of College Alumni at Buffalo, N. Y.
On Tuesday he will address the scholars of the Buffalo Central High School, and that evening he will be the
guest of the Buffalo Tech. men at their annual dinner.
New York and London capitalists have inspected
the Maritime Copper and Reduction Company's copper-mining properties at Goose Creek, N. B., 48 miles
from Calais, Maine. The property was once worked
by the Vernon company, and it is believed that it
contains a large body of copper ore. There are
seven veins of copper about 20 feet above high-water
level.
A smelter will be built and mining operations
will then be begun.
The Massachusetts railroad commissioners have
granted the Boston and Worcester Street Railway

Company's request for authority to issue capital stockamounting to $750,000. This will be the corporation's
first issue of stock, and comprises the whole amount
of its capital.
The company has received subscriptions for the whole of it and has obtained rights-ofway over the entire distance between Boston and
Worcester, although there is a controversy over
whether it shall go over or under highways in Southhoro, a matter which the railroad commissioners are

now considering.
The Weston Electric

Light

Company and

the

Na-

Xovcniber
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lick Gas and Electric Company have had considerable
litigation over the qviestion of which should provide
lights for the village of Wayland Center, Mass., and
tlie controversy was finally taken to the Massachu-

who have

gas and electric-light commissioners,
decided that the Natick company forfeited its right
to the territory because it never exploited it and because it had rendered poor service elsewhere, while
the Weston company has given good service in Weston and has the approval of the selectmen and people
of that town, and it is more convenient to Wayland
Center, consequently it should have the territorj-.
Hartford (Conn.) electrical contractors and dealers in electrical supplies have formed the Hartford
Electrical Contractors' Association, with the followvicePresident, Edward M. Baldwin
ing officers
president, H. E, Page; secretary, T. Edward Oakes.
Practically all Hartford firms in those lines of business are members.
Judge Case of the Hartford County (Conn.) Superior Court, has decided that public necessity and
convenience require the extension of the Bristol and
Terrvville Tramway Company's lines from Bristol
to Pivmouth, via Terryville, a distance of four miles.
The 'extension will be built at once. It will put
Plymouth and Terryville in direct electric-railway
connection with New Britain, Meriden and Hartford.

setts

:

:

B.

From the Buckeye

State.

Cleveland. Ohio, November 15.— Chairman Newcomb of the banking committee in charge of the Everett-iloore aflfairs, says that the business is in a
most satisfactory condition. The members of the
syndicate have carried on negotiations within the last
four months that have resulted in clearing up over
The plan of rea million dollars of the debts.
financing the Northern Ohio Traction Company is
well under way, and all the other properties are in
a very satisfactory condition, either for refinancing
Mr. Newcomb thinks
or under negotiations for sale.
that it will be but a very short time until matters
will all be cleared up, and that very satisfactorily.
The Cleveland, Akron and Southern Fast Line
Railwav Company of Akron has been organized as
President, Judge C. R. Grans, Akron vicefollows":
president, Charles A. Gates, Massillon secretary and
treasurer, C. H. Wheeler, Akron; general manager,

When

the

Scioto Valley traction line

this will give a

through

Thomas

L.

Childs,

The company proposes

Akron.

to build a line from Akron to Cleveland, over which
cars will make the trip in an hour.
The Medina Electric Lighting, Power and Heating
Company of Medina has been incorporated with a
capital stock of $50,000 bv O. P. Van. Sweringen,
M. J. Van Sweringen, J. G. Boyd, S. C. Stewart and

A.

J.

Watt.

Electric-railway men are planning to extend the
line of the Portsmouth street railway on up the river
from Sciotoville to fronton, with the intention of
making connection there with the Scioto Valley,
should it be extended south through the state from

Columbus.
W. Kelsey Shoepf, president of the Cincinnati Traction Companj-, was last Monday elected to the directorate of the Cincinnati, Dayton and Toledo Traction Company and made chairman of the executive
committee. Arrangements will be made as soon as
possible for the Cincinnati, Dayton and Toledo cars
to run into the heart of Cincinnati.
The Wellsburg, SteubenviUe and New Cumberland
Railroad Company has filed an application with the
clerk of Brooke County, W. Va., for a franchise for
an electric road from Wellsburg to the Hancock
Count}- line, passing a point opposite SteubenviUe,
Ohio. Henry M. Camp is at the head of the enterprise.

Sandusky Southwestern
Railway Company of Wapakoneta have elected a
board of directors and the following-named officers
President, George A.
have been chosen by them
Hurd, Boston; vice-president and general manager,
Frederick O. Olson, Wapakoneta; general superintendent, W. H. Wyke, Toledo; secretary, S. P.
Doughlass, Toledo; treasurer, S. W. McFarland,
Wapakoneta. All the right-of-way has been secured
by purchase or otherwise and a portion of the road-

The

stockholders of the

:

bed has already been completed.

The Lake

Erie,

Bowling Green and Napoleon

line

has been completed into Pemberville, and cars are

now in operation.
The Lake Shore

has opened traffic between Lorain
and Sandusky direct, with a transfer of passengers
Ceylon,
where
there
is an unfinished bridge.
at
The Columbiana Railway Company of Columbus
has been incorporated with a capital stock of $10,000
to build an electric line from East Liverpool to Salem, by way of Lisbon.
D. J. Ryan and E. J. Miller,
prominent men of Columbus, and E. C. Hicox and
H. R. Young of Cleveland, are interested.
The Central Market Street Railway Company of
Columbus has purchased land and will erect car
barns and a sub-station to cost $40,000.
It is reported that the Cincinnati, Milford and
Loveland Traction Company of Cincinnati has purchased the rights and franchises of the Cincinnati.
Milford and Goshen, thus passing to the Kroger-

Wilson syndicate.
Robert Sheldon and other members of the Columbus Railway Company have made arrangements
to equip the Fairfield Traction Company's line from
Lancaster to the Boys' Industrial Home with electric
power. In the past it has been operated with steam.

is

completed

from Columbus

to the

home.

The Frost Cross Arm and Lumber Company, incorporated in Delaware, has been authorized to do
business in Ohio.
The capital stock is $15,000 and
the office will be in the Century Building, Cleveland.
The Cincinnati and Eastern, from Cincinnati to
New Richmond, was opened up for passenger traffic
Wednesdaj', with a celebration at the latter place
such as has not been seen in a long time. The road
is
18 miles long and well ballasted the entire distance.
The power house is equipped with the compound condensing system, and the machinery is in
triplicate throughout, so that there is no danger of
delay on account of a breakdown. This is the first
of the Scrugham roads to be put in operation.
The Appleyard syndicate has purchased a strip of
land 400 feet long on Park Street, between Broad
and Gay Streets, in Columbus, on which will be
erected a modern freight depot, with capacity and
sidetracks sufficient to accommodate all the electric
roads running into the city, with the exception of
the Johnstown line, and that has not been altogether
settled.
The building will have umbrella sheds, so
that all freight may be handled in any kind of
weather without danger of damage. The purchase
price or the land is in the neighborhood of $50,000.
W. G. Wagenhals of Cincinnati, through his attorney, Charles L. Hopping, has filed a protest with
the State Board of Public Works against the con-

made by that board with Thomas N. Fordyce
for the use of the banks of the Miami and Erie Canal
for the purpose of building an electric line for the
propulsion of boats on the canal It is the intention
of Mr. Wagenhals to file a quo warranto suit lo oust
the Miami and Erie Transportation Company from
the use of the canal banks, and it is hinted that the
steam roads are behind it all, believing that it is
the primary intention of the company to build an
The
electric freight road from Cincinnati to Toledo.
whole matter will be based upon allegations of fraud
in obtaining the contract, and the men say thev will
have plenty of proof to support them when the time
comes.
O. M. C.
tract

Detroit, Mich.

;

;

line
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November

— Foote

and Boland,
and Marshall, Jackson and Calhoun County electric lines, have at last
secured funds from the Spitzers, bankers of New
York and Toledo, to finance their indebtedness of
about $600,000, and the roads will be turned over

Detroit, Mich.,
promoters of the

17.

Battle Creek

to them.

H. M. Lau of Detroit has asked for a franchise
Wabash, Ind., to build an interurban road 22 miles
from Wabash to Marion, Ind. One or two
Detroiters and some eastern capitalists are associated with Mr. Lau in the enterprise.
The new power plant of the Edison Illuminating
Company has obtained options on a number of
pieces of property in the vicinity of the River Rouge,
ranging in extent from 40 to 80 acres. It is expected that the plant will attract to itself and its
at

long,

vicinity

a

number of big

industries.

It is understood that the interurban roads running
out of Detroit will make a special bid for freight
business in the spring, especially for Toledo and
Cleveland, between which points it will be handled

at

night.

contractor who is building the electric road
between Niles, Mich., and South Bend, Ind., expects
to complete the line in two months if he can secure
enough teams. This line is a part of the Indiana
electric railway now in operation between Goshen
and South Bend, and will connect with the proposed
line from Niles to St. Joseph, Mich.
Mr. Beardsley of Detroit and Judge Taylor of
Flint, who are promoting an electric road to connect
Saginaw with Pontiac, via Flint, are getting an
extension of franchise from property owners between
Saginaw and Flint, and evidently have hopes of the
project.
Their plan contemplates taking in the Bay

The

City

Consolidated, the Saginaw
Valley Traction
connecting Saginaw
the Interurban

Company and

with Bay City.
The Lansing, St. Johns and St. Louis railway,
now operated as a steam road between Lansing and
St. Johns, will build a new train shed at North
Lansing, and has ordered electrical equipment for
the three new cars which will be installed by B. J.
Arnold. The single-phase system of electric traction
the invention of Mr. Arnold will be used.
The Detroit United Railway has placed in commission a new double-truck funeral car, to be run

—

—

on the

city

and suburban

lines.

The

'.ar

was

de-

signed and built at the company's own shops, and is
about 50 feet in length over all. It is planned especially for funeral purposes.
The front portion of the
car is divided off as a private apartment for the re
There is a door on each
ception of the casket.
These doors
side of the car leading to this section.
drop down on a level with the sides of the car, and
steel rollers are sunk in the floor, which furnishes
convenient and easy facilities for placing the casket
The other portion of
in the car and removing it.
the car is fitted up with seats, an aisle running
through the center. The seats are upholstered in
green plush and will accommodate comfortably 34
persons.

The

interior

is

handsomely

finished.

The

car is heated with electric heaters and well lighted
with three clusters of electric lamps. The windows
are plate glass, and push buttons are provided at

all other parts of the car where
necessary.
The exterior of the car is painted a lusblack,
ornamented
with gold stripes. It is a very
trous
easy-riding car and is equipped with four 50-horsepower Steel motors.
C. G. W.

each seat and at

Information from Indiana.

—

Indianapolis, November 17. At a special rneeting
of the Paoli City Council, the New Albany, Paoli
and French Lick Valley Traction Company received
The promota franchise over the streets of the city.
ers of the line agreed to begin operations early next
season and complete the line by September. All other

towns and

cities,

company

excepting

New

Albany, have granted

Elections were held in
French Lick and Orangeville Townships, and a subsidy tax voted by a good majority in each case.
Three townships in Dubois Township voted the tax
also in aid of the above road.
E. J. Binford of the Indianapolis and Eastern
Traction Company (Greenfield line) was granted a
franchise at a special meeting of the Newcastle council on the 14th inst.
C. S. Hernley and Gus Hodges
of the Richmond and Northwestern company, who
hold separate franchises, to forestall the Binford
company, placed a large number of men at work in
This was done to save
the main street the next day.
their limits, and they will have to push the work
to the corporate limits in a few days to do so.

the

The

similar rights.

electric

line

from Richmond

to

Cambridge

City has been opened for traffic to Dublin on a regThe Indianapolis line will make conular schedule.
nection at Dublin in two or three days, and through
service will be established.
L. D. Fleming, representing Lagrange and Ligonier capitalists, has applied to the Warsaw City
Council for a franchise for an interurban electric
line to connect Lagrange and Warsaw and the intervening towns of Ligonier, Syracuse, Wawasee, Milford and Leesburg. It is claimed that the enterprise
has been amply financed and that much of the rightof-way outside of the towns mentioned has been secured.
Two years ago the township in which Wabash is
situated voted $20,000 tax in aid of the Wabash
River Traction Company to construct its interurban
The Big Four
line between Wabash and Peru.
Railroad Company refuses to pay the tax and insists
that the township cannot vote aid to a traction line
'1 lie
under the general railroad act of Indiana.
county treasurer has decided to attach two locomotives and other equipments in order to get the matter
into court.
The question is regarded important, and
will not permit what has been
if the present law
done, the Legislature will be asked to amend it.

The Merchants Traction Company of Anderson,
which sold its franchises and rights-of-way for an
electric line between Anderson and Middletown to
G. M. Hodges, who promised to build the line within
90 days, has settled up all its affairs and divided
Mr. Hodges, however, has done
the consideration.
nothing, and from the preparation made by the Union
Traction Company to build this particular line, it
now dawns on the Merchants' company that Mr.
Hodges merely represented the Union Traction Com-

pany

in

The

buying out opposition.
Indianapolis Northern

Traction

Company,

through George F. McCulloch, has applied for an
This is reelectric-lighting franchise in Kokorao.
garded as a continuation of the battle between the
F.
Marrott and McCulloch interests.

Northwestern Notations.

—

15.
The purchase of the
by the city is being discussed by
the City Council of Hastings, Minn.
Interurban electric service has been instituted between Des Moines and Mitchellville, Iowa, over the
new line. There will be a car over the line every
90 minutes.
The Electric Machinery Company of Minneapolis
has been incorporated with a capital stock of $25,000.
The incorporators are Charles H. Chalmers, T.
Boustead and William Lau. The company has been
doing business for some time and has lately taken

Minneapolis,

November

electric-light plant

the contract to construct a dynamo for the Glass
Block department store in Minneapolis. The dynamo
will be of 6,000 horsepower and will be the largest
for any private plant in the Northwest.

The John U. May Company, which proposes an
interurban line between Davenport and Clinton, Iowa,
has secured an option of the State Electric Company's system in Clinton. The May company has
just been granted a local franchise by LeClaire, Iowa.
The sheriff has levied on the plant of the Electric
Light and Power Company of Colfa.x, Iowa, and if
the amount of the judgment is not forthcoming, will
The judgment was secured by a guest at a
sell it.
local hotel, who received a severe shock in a bathroom, the steam having caused the insulation to drop
from the company's wire.
Langstadt & Meyer of Appleton, Wis., have completed a $10,000 electric-light plant at Ladysmith,
Wis., and have put it in operation. The contractors
now have the job of putting in a new plant for the
mill of the Menasha (Wis.) Paper Company.
The Northern Electrical Construction Company of
La Crosse, Wis., has been incorporated with a capPresiThe officers are as follows
ital of $10,000.
ident, C. A. Sterling; secretary and treasurer, Marcy
:
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Berger; assistant secretary, W. C. Heinroth; superintendent, Jolin Stone.
llie Vvlieaton (Minn.) Electric Light Company
has been formed and succeeds to the ownership of
the local plant installed by W. I. Gray..
The Waterloo and Cedar Falls Rapid Transit
Company has completed an arrangement with the
Chicago, Great Western Railroad Company for the
use of a section of track for an extension. The
electric road has completed a line from Waterloo to
Denver, Iowa, this season. Next season the line will
be continued to Waverly, Tripoli and Sumner, Iowa.
The road has contracts for carrying the mail to
Denver.

Ihe Jordan Electric Light Company of Jordan,
Minn., has been incorporated to install a local lighting system. The village voted bonds for the same
purpose, but has been unable to find a purchaser, and
private citizens decided to form this company.
James L. Humphrey has made a proposition to
establish an electric-light plant to furnish street lighting for Humeston, Iowa.
E. G. DeCelle has sold his interests in the Owatonna Electric Light Company of Owatonna, Minn.
C. L. Powell of Chicago will become manager of
the

plant.

The Burlington Railway Company has completed
trolley system between Deadwood
and Lead,
its
S. D., and is now running cars into Lead by electricity.

St.

way

Louis County, Minn., has granted a right-ofthrough the county to the Missabe General

Electric Company for the construction and operation
The first line will be built
of street-railway lines.
between Virginia and Eveleth, Minn.
The Railway, Light, Heat and Power Company of
Creston, Iowa, has filed a trust deed in favor of
the Farmers' Loan and Trust Company of New
York, to secure $600,000 bonds for the construction
of an interurban line from Creston to Winterset,
Iowa. The cost is not to exceed $15,000 a mile.

R.

On the
San

Electric,

Pacific Slope.

—

November 13. The Sacramento
Gas and Railway Company is preparing to

Francisco,

the carrying capacity of its electric road
Sacramento, Cal. Two more double-truck extension cars will be put on at once, and orders have
been issued for four more, to be delivered in the
spring.
All the old cars will be rebuilt into doubletruck vehicles. The matter of rebuilding the road
from Twenty-eighth and R. Streets to Oak Park
Sixtyas a double-track system is being considered.
pound steel rails will be used.
Mr. Fleishacker of the Truckee River General
Electric Company states that the company is extending its system both up and down the Truckee River
and will soon have a large market for its power, independent of the mines on the Comstock lode. About
12 miles of new pole line are being built to connect
the power station with Carson City, where transformers will be installed in a sub-station. A twomile line of No. 6 copper wire has already been built
to connect with the Floriston Paper Mills, which
The Reno
will be supplied with 375 horsepower.
electric-lighting system has been rebuilt and enincrease
in

larged at great expense.
President H. Mellmann of the Washington and
Oregon Electric Railway, Light and Power Company
of Portland states that contracts have been signed
for the construction of the proposed electric-railway
line between Pendleton, Ore., and Dayton, Wash.,
and that construction work will commence before
November 20th. The road will be 85 miles long
and will traverse a territory containing 40,000 people.
Mr. Mellmann places the entire cost of the road,
power houses, etc., at a million and a half dollars.
Power will be developed at Two Canyons, near Pomeroy, where it is estimated that waterpower can be
had sufficient to develop 5,000 horsepower.
Grading on the Redondo line of the Los Angeles-

Railway Company was finished Noand the laying of rails is now under
The total length of the line is 22 miles, and

Pacific Electric

vember
way.

1st,

believed that cars will be running along the
entire length of the route by December ist.
Dr. Charles Van Norden, Alta, Cal., of the CenCalifornia Electric Company's nlant at that
tral
place, states that the plant is now ready for operait

is

has been made vice-president and
board of directors of the Central

member

of the
Street
Railway Company of Columbus,
Ohio, to fill the vacancy caused by the resignation
of John G. Webb.

Market

Lay has been appointed manager of the
J. G.
Western Union Telegraph Company's office at Densucceeding W. H. Butler, resigned. Mr.
Lay was formerly chief clerk in the office of Superver, Colo.,

intendent

Dickey,

Omaha, Neb.

The remains of John W. Mackay reached New
York from London, England, on November 12th
board the White Star liner Oceanic from
Liverpool.
Mrs. Mackay and her daughter, the
Princess Colonna, were passengers on the same
steamer.
Professor Joseph J. Thomson, professor of experimental physics at Cambridge University, England,
has been given the initial appointment as Silliman
lecturer at Yale University.
The lectureship was
founded by an $85,000 endowment by the late Benjamin Silliman of New York city.

The funeral of the late Professor Sidney H. Short
was held in New York city on November nth, the
service being conducted by the Rev. Minot J. Savage
of the Church of the Messiah.
The pallbearers were
Judge W. B. Sanders and Howard H. Burgess of
Cleveland, Benjamin Graham of Rochester and H.
McL. Harding, James H. McGraw, T. C. Martin and
R. W. Pope of New York city.
The remains were
placed in a receiving vault in Woodlawn Cemetery.

Charles Mohlman, foreman of the iron foundry
of the General Electric Company, Schenectady, N. Y.,
and one of the best in his business, died suddenly
at his home in Schenectady, on Friday, October 31st.

Mr.

Mohlman was born

in

Nittlestadt,

Westphalia,

and learned the foundry business there. In
1882 he came to America and worked in several
foundries until January, 18S6. when he secured employment as molder with the Edison General Electric
Company and continued in its employ until his death.
He was appointed foreman of the iron foundry in
vifidow and six children survive him.
1S95.
in 1856,

A

The many friends throughout the West and Northwest of George J. Cadwell will be interested to know
tiiat he has severed his connection
with the Milwaukee firm of Pawling & Harnischfeger, to accept
a position with Manning, Maxwell & Moore of New
York. Mr. Cadwell, it will be remembered, was
with the western office of the General Electric Company for quite a while, more recently with the Christensen Engineering Company of Milwaukee, and until
his change to Manning, Ma.xwell & Moore, handled
the eastern business of Pawling & Harnischfeger,
with headquarters at Philadelphia. For the time being Mr. Cadwell's headquarters will be partly in
New York, 87 Liberty Street, and partly at Plainfield, N. J.
Professor Ogden Nicholas Rood, who was the head
of the department of physics in Columbia University
for 38 years, died of pneumonia on November 12th
He was the oldest
at his home in New York city.
member of the Columbia faculty, being born in Danbury, Conn., in 1831. He was graduated from PrinceScientific
Sheffield
ton University and from the
School of Yale and also studied abroad. Before going to Columbia he was professor of chemistry and
physics
the Troy (N. Y.) University. Through
his research and experimental work he came to be
known as the "Father of American Experimental
Physics," and he was regarded generally as one of
the ablest men in this country in his specialty. He
was the first to apply stereoscopic photography to
the microscope, the first to make quantitative analysis in color contrast, the first to measure the duration
of flashes of lightning, and the first to make a photometer that is independent of color. Professor Rood
was associated with many scientific societies. In_
1867 he was vice-president of the American Association for the Advancement of Science, he was a member of the National Academy of Sciences, the American Physical Society, the American Philosophical Society of Philadelphia, the American Academy of Arts
and Sciences of Boston, and many others.

m

Of
1,000-kilowatt units and one larger unit.
two i.ooo-kilowatt, three-phase Westinghouse
generators, direct-connected to waterwheels, are now
in place.
The company already has plants in opera-

ELECTRIC LIGHTING.
The Lighting and Heating Company of Kewanee,

five

111.,

these,

The

tion at Newcastle and Auburn, which transmit power
(o Sacramento.
C. T. Ruddock, San Francisco, and C. H. Boardman are now making surveys on the south fork of
Trinity River, Cal., for an electric power station.
ditch seven or eight miles long with a carrying
capacity of 10,000 inches of water will be constructed
to bring water from the river to the power plant.
transmission line 30 miles long is to be built.

A
A

E. V. D. Johnson, superintendent, and W. S. Hancock, foreman of the Northern California Power
Company, with headquarters at Redding, Cal., are
selecting a site for a sub-station at Bully Hill, Cal.

branch transmission line is now being built from
the company's main line to Bully Hill.
A.

has been incorporated with a capital of $50,000.
incorporators are Xenophon Caverno, B. C.

The

Citizens' Light

and Water Company of Mount

has been incorporated to operate light,
power and water plants, with a capital stock of $70,000.
The incorporators are A. R. Manley, P. G.

Carmel,

111.,

Manley and

J.

H. Mitchell.

The Houston (Texas) Lighting and Power Company

is

now completing a 68 by 84-foot addition to its
to make room for additional ma-

l)ower house,
chinery.
The

company

will

install

a

Rice-Sargent

cross-compound engine 18 by 36 by 42 inches of
120 revolutions direct-connected to a General Elec600-kilowatt
revolving-field
three-phase genAn additional boiler is in place. Oil burnused.
large 3,000-horsepower condenser
has also been placed. The work is under the directric

erator.
ers are

A

1902

ELECTRIC RAILWAYS.
The Walker Contracting Company of Clarksburg,

W. Va., has been incorporated, with a capital stock
of $25,000.
The company will buy, sell, lease and
operate street railways.

The Cleveland (Ky.) and Ducktown Electric Railway Company has been incorporated with a capital
of $5,000.
The incorporators are W. B. Eckhardt,
M. C. King, A. A. Campbell and others.
The Western Reserve Traction Company of Cleveland, Ohio, has been incorporated with a capital
of $10,000 to build an electric railway from Warren,
Ohio, to Cleveland. The incorporators are T. C.
Williard, E. Jay Pinney and others.
The Seattle (Wash.) Electric Company has ordered 18 new cars for the local Seattle service, the
increased business of which has outgrown the present rolling stock. The Seattle-Tacoma interurban
line has also been compelled to increase its rolling
stock owing to the rush of business.
Considerable interest in Texas is centered in a
war in progress between the Texas and Pacific
steam railroad and the Interurban electric railway
between Dallas and Fort Worth. Before the trolley
rate

was built the fare between these two points
was 95 cents. The electric road reduced it to 70
cents and the Texas and Pacific has followed with a
line

rate of 30 cents, or one cent a mile, selling 500-mile
books for five dollars each.

At the Chicago City Council meeting on November 17th an ordinance was introduced which, if
passed, would prohibit the granting of any extension
franchises for street railways, gas, electric-light and
power companies until a municipal-ownership enabling act is passed by the state Legislature of Illinois.
An effort was made to suspend the rules and
put the ordinance on its passage, but it was finally
referred to the local transportation committee.

SOCIETIES
The Engine

AND SCHOOLS.

Association of the United
States will hold its ne.xt annual meeting at Sherry's,
Forty-fourth Street and Fifth Avenue, New York
city, on December 1st and 2d.
On the afternoon of
the first day an open meeting will be held for the
reading of papers. On the second day there will be
an executive meeting in the morning and the annual
dinner in the evening. D. N. MeBrier of Erie, Pa.,
is
secretary of the association.
Builders'

The two hundred and twenty-eighth meeting

of the
Electrical Society will be held in the large
of the American Institute of Electrical
Engineers, at the Berkeley Ls'ceum Building, 19
West Forty-fourth Street,
York city, on Tuesday evening, November 25th, at 8 p. m. A. Frederick Collins will lecture on "Operative Systems of
Wireless Telegraphy." His treatment of the subject will be illustrated by diagrams and by apparatus in operation.

New York

lecture

room

New

PUBLICATIONS.
The Joseph Di.xon Crucible Company

of Jersey

City, N. J., calls attention to its silica-graphite paint
for protection of heated surfaces, in an illustrated

folder distributed to the trade.

The Whitehead
port,

Iowa,

is

Machinery Company of Davendistributing to the trade a catalogue

of second-hand steam-power equipment,
including engines, boilers, pumps, heaters, etc., that
it has ready
for immediate delivery.

descriptive

The Jeffrey Manufacturing Company of Columbus,
Ohio, has issued a very complete and carefully prepared catalogue on its chain belting, steel cable, elevating and conveying and power-transmission machinery.
The publication contains 3/6 pages and
is

profusely

shown

illustrated.

are coal
larries, generators, etc.
ratus

Parkinson and James Nokes.

22,

tion of W. H. Lhapman, general manager of the
company.
The purchase of the $2,000,000 of common stock of
the United Electric Light and Power Company from
the United Railways and Electric Company by a
.syndicate acting through the Continental Trust Company, has been completed at Baltimore, Md. For
the stock, which constitutes the entire issue, $900,000
is to be paid on or before January 15, 1903.
The
purchase of the control of the light and power company practically assures the launching of the great
Susquehanna River electric power-development project by the syndicate.

on

City, Cal., has

A

Emory

A

transmission line connecting with Nevada
been constructed, and the stone power
house of the company at Alta has been finished. The
power house has a capacity for the installation of

tion.

PERSONAL.
Richard

November

Among
cutters,

the electric
locomotives,

appadrills,

SPACE TELEGRAPHY.
The Grand Trunk Railway System,

it

is

said, will

conduct a series of experiments with a view of determining the possibility of operating wireless telegraphy on its trains. Stations will be placed along
the road at intervals of from eight to 20 miles.

The Marconi Wireless Telegraph Company of
Canada has been incorporated. J. N. Greenshields
of Montreal announces that the company is about
10 establish a system of wireless telegraphy across
the Dominion, connecting Victoria, B. C, with Cape
Breton, N. S. Stations will be erected at many
|)oints across Canada, and all the principal cities and

November

22,
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towns of the Dominion

will

be included

in

the sys-

tem.

Daniel Kelly, representing the United States Marconi Company, has been at Pensacola, Fla., negotiating for the establishment of a wireless-telegraph
station on Santa Rosa Island, nine miles from the
city, by which vessels fitted with Marconi instruments can be reported when within 200 miles from
The Marconi company is said to be workthat port.
ing on a plan to establish a chain of these stations
all along the coast from New York to Galveston.
It is stated that some of the ships of the British
Nax'y are not fitted with the Marconi wireless-telegraph system, but have instruments of another type.
It is learned that these instruments have not given
the best of satisfaction, and steps are being taken
to have the Marconi instruments installed. With
this object in view, Admiral Douglas, commanding
North American squadron, recently
the British
visited Sydney, N. S., and talked the matter over
with Mr. Marconi and his directors, and the result
of the admiral's visit, it is said, will be that British
warships of the North Atlantic squadron, at least,

have

shortly
svstem.
will

the

Marconi wireless-telegraph

assembly represents 12,000 trades unionists and their
families, and many of those who will make the boycott effective are employed by the General Electric
Company. The assertion has been made, unofficially,
of course, by an officer of the General Electric Company that if the boycott is persisted in the company
will shut down its works in Schenectady on January
1st, throwing all its men out of employment.

TRADE NEWS.
The Haschke Storage Battery Company

of Chicago,
has been incorporated with a capital of $30,000.
The incorporators are Nathan S. Smyser, E. J. Wilber, Jr., and A. H. Kay.

Union Telegraph Company has
bought out the Alabama Midland Telegraph Company. The latter company's lines extended from

The Western

Ga.,

along the

The

Electric Specialty Company of ig and 21
South Jefferson Street, Chicago, has increased its
capital stock from $6,000 to $500,000 and intends
to equip a large new plant to manufacture staple
electrical goods, together with several patented specialties the company has acquired.
The directors
of the company are H. G. Willard, A. Montgomery
Ward, Charles E. Felt, D. Avery Kimbark and John
G. Elliott.

The Standard Pole and Tie Company, 44 Broad
New York city, announces that within the
next week it will move its North Carolina office
from Maxton to Wilmington. The company has had
its office in Maxton for the last two years, but it
now appears that it will be more to its advantage
office located at Wilmington.
J. W.
the manager of that office, has personal
charge of the shipment of the octagonal and juniper
poles from that section, and he also has supervision
over the inspectors who inspect personally every carload of material before it is shipped. The company
requests that all communications relative to the purchasing of material be addressed to the New York
office of the company in the future, as in the past.

to

have

A

;

MISCELLANEOUS.
The Venetian professor Favodo, who is said to
be one of the best-read men in Europe in everything
concerning Galileo, in the course of a lecture before
the Historical Society of Rome, gave the results
of his researches into the correspondence of Galileo
with his intimate friend, the Venetian patrician.
Sanuto. The letters seem to establish beyond question that it was Galileo who first invented the ther-

mometer.
The Trades

Assembly of Schenectady, N. Y.
declared a boycott on the Schenectady Railway Company, owned and controlled by the General Electric
Company, because one of the contractors on the
new car barns employed non-union carpenters. The

this

who

Davis,

decision recently handed down by Judge Thayer
of the United States Circuit Court of Appeals worsts
the Great Northern railway in a suit to oust the
Western Union Telegraph Company from the railroad company's right-of-way.
The decision is the
culmination of 10 years of litigation. It is to the
effect that the contention of the Great Northern
meant little less than confiscation that the contract
which the telegxaoh company has with the railroad is
for perpetual right-of-way, and not to be disrupted.
It is allowed, however, that the railroad company
is entitled to the cost of transporting all materials
which the telegraph company uses in the construction of its lines.
The litigation involved 825 miles
of lines built prior to 1892 and now valued at $2,500,000.
The lines are on the old St. Paul, Minneapolis
and Manitoba road, built prior to 1882. and decided
by the court to be held jointly by the telegraph and
railway companies.

possible manner its drawings and special fine tools
from the dangers of fire and water. The importance
of thus taking every precaution to preserve what is
in reality the basis of the company's business will
without doubt be fully appreciated by electrical manufacturers employing Cutler-Hammer apparatus in
connection with their machinery. The total destruction of the Cutler-Hammer factory, under such circumstances, would, therefore, as far as the purchaser
is concerned, only result in a comparatively slight
loss of time, for with drawings and tools preserved,
apparatus can be easily duplicated.

111.,

Street,

TELEGRAPH.

Montgomerj', Ala., to Thomasville,
old Plant System railroad.

3fS

is

No better evidence can be had of the remarkable
success of an electrical manufacturing company than
was presented in the recent increase of capital stock
of the Cutler-Hammiet Manufacturing Company,
Milwaukee. This institution, while actually capitalized at $200,000, has been operated for over a year
with a capital approximating one-half a million. In
view of this large cash investment in the business
the Cutler-Hammer company, a few weeks ago, decided officially to increase, therefore, its capital stock
from $200,000 to $500,000. This increase was mainly
advisable from the fact that the company was desirous of continuing to carry the immense stock of
standard apparatus of its manufacture necessary for
making immediate deliveries from stock. In addition to the above, the company acquired a large
property adjoining its present factory. This additional
land is being utilized for a still further extension
of the factory, and on it also there has been erected
This
a handsome and commodious office building.
latter structure will be devoted exclusively to the
private offices of the company and the clerical and
engineering departments. Work on this building has
been rushed to such an extent that the company now
expects to occupy these new offices within the next
few weeks. Incidental to the above, it may also
be stated that the Cutler-Hammer company, in the
designing and construction of this office building, has
exercised most extraordinary care to insure in every

BUSINESS.
The

Electric Appliance Company, Chicago, is directing attention to the Packard incandescent lamps
as "quality lamps." It claims that there is an" extra
quality in the Packard lamps, and that the fact is
being discovered by users generally. The increasing
output is pointed to as evidence of this.

Norman Marshall, president of the Marshall-SanCompany of 301 Congress Street, Boston, has
just returned to the East from a flying trip to Chicago, where he was engaged in looking after the
company's large and increasing business in this loders

cality.
The company is pushing vigorously the sale
its rosette plug receptacles, knife switches, sockets,
cut-outs and other electrical specialties.

of

A. E. Whitmore, Minneapolis, Minn., the wholesale
dealer in cedar poles of all lengths and sires, reports
a very satisfactory business during the past month.
Mr. Whitmore is well and favorably known among
users of cedar poles, especially in the Northwest,
where many thousands of his poles are in use. He
states that he is in a position to make special prices
and will be glad to hear from, those in the market
for poles.

Manager Grosh of the General Electric Company
Lake City, Utah, has closed a third contract
with the Bamberger-Delamar Company, amounting
to $10,000 for motors of from one to 75 horsepower
for the mill at Delamar, Utah, and for a five-ton
electric locomotive, to operate in the tunnel.
Manager Grosh has also closed a contract with the Sheba
Mining Company of Ibapah for a 50-kilowatt, threephase generator and a 40-horsepower motor. The
generator will be driven by a waterwheel, the power
being transmitted to the mines to drive the compressor. A three-ton electric locomotive, generator
and motor have been sold to the Silver Shield Mining Company of Bingham, Utah.
at Salt

Charles H. Besly & Co., 10-12 North Canal Street.
Chicago, call particular attention to their large and
varied assortment of seamless brass and copper tubing.
They carry 300 sizes of tubing in stock, varying
in size from one sixty-fourth-inch outside diameter
diameter. Brass
to 8%-inch outside
rods, sheet,
wire and brazed tubing, braziers, sheet copper, soft
and cold-rolled copper anodes, brush copper for electrical purposes, german-silver sheet, rod and wire
are also carried in stock.
common expression

A

among

their customers is
Besly's."
Their

"When you want

go to

to

get

new

store building on
Clinton Street is progressing rapidly and will give
them over double the space of their present five-story
building on Canal Street.
it.

ILLUSTRATED ELECTRICAL PATENT RECORD.
fssued (United States Patent

Automatic Fire Alarm. Frank Bernardin,
Antwerp, Ohio, assignor of three-fourths to F. J.
Macklin, Garrett Fox and W. H. Murphy, Co-

7I3>050-

lumbus, Ohio. Application filed April 25, 1902.
The .-e-hanism '-onsists of a ball receptacle, a drop
fixed fusible body supportine the drop
in a raises position, a bait on the drop, a tube leading
from the receptacle to a lower point, and an electric alarm.

hinged

t.

Teio a

Method

713.122.

of

Making

Electric

713,174.

N.

Office^

November

11

,

igo3.

Voltaic Cell. Herbert B. Taylor, Newark,
Application filed April 2, 1902.
J.

In the cell are combined a jar or vessel with suitable
cover and a container for holding one of the elements,
and attached to the cover and having a releasable bottom, the bottom arranged and adapted to be released and
replaced by manipulation from the outside of the cell.

support so that there is a free open space beneath the
seat, and an electric heater supported by the fixpd support
and esti^ndine laterally beynnd the same and beneath the
seat whereby the hot air therefrom rises directly about
the seat.

Motor Control. John D. Ihlder, Yonkers,
N. Y., assignor to the Otis Elevator Company,
East Orange, N. J. Application filed January

713,222.

3-

Conduits.

Amanda M.

motor.

armor

a cemontilious coating, containing vn'can'zing informing a lin'ne provided on iis outer surface
with vulcanizing material inserting the lining within the
armor and apnlying vul''an'Z'De material, inse'ting the
linine within the armor and applying vulcanizing beat (o

713.257-

gre'lient''.

necke, Vailsburg,

The conduit comprises an armor having an

filed

NO. 713,257.

— RECORDING

MEASURING INSTRUMENT.

713,133-

Company.

Application filed March 13, 1902.
In the switch are combined a stationary electrode, a
fiaid-actuated member, a pin. a movable elec'rode and a
tilting weight spcured on the pin so as to move with the
same, and a scond tilting weight operated by the fluidactuatc^ member, mounted loosely on the same pin and
adapted to nperaic the first-mentioned tihir;g weight and
movable elecirode on a qu'ck a'-tion.

Process of Distantly Reproducing Pictures.
Herbert R. Palmer, Cleveland. Ohio, assignor

713,140.

to the Electrograph Company of America, Cleveland, Ohio.
Application filed January 21, 1901.

See

page'3'i3.

Application

filed

Feb-

substantial movement of the movable part of the measuring instrument will cause an accurate permanent record of
the nature and duration thereof. (See cut.)

insulating

Electric Switch. Tage Mullen New York,
N. Y., assignor to the Auto-Electric Air Pump

J.

a movable part, an electromotive
devic^ having its armature connected to the siylus of a
time-controlled recording instrnment. together with a
damp' u'ng device capable rf instanlly stopping the armature of the electromotive device when (hp circuit is interrupted thereto, in combination with a source of elc-trical
energy and circuits and circuit connections whereby any

De-

linine provided on its inner surface with a layr compf'sed
of comminuted 6re-reiisling material vulcanized to hardness at its exposed side.

N.

ruary 10, 1902.
The instrument has

Electric Conduit. Amanda M. Lougee, Bos713.123.
ton, Mass., assignor to the Qifton Manufacturing

Application

Recording Electrical Measuring Instrument.

Edward Weston, Newark, and Adelbert O. Be-

the whole, thereby incorporating the vulcanizing material
in the conduit.

Company, Boston, Mass.
cember 2, 1901.

1902.

A motor is combined with devices for controlling the
starting of the motor and means for energizing the devices
until the motor has come up to speed and fnr (hen maintaining the same de-energized during the operation of the

Lougee, Boston, Mass., assignor to
the Clifton Manufacturing Company, Boston,
Mass. Application filed December 2, 1901.
The method consists in applying to the interior of ihe

Secondary Battery. Robert Welford, Sunderland, England. Application filed November

713,186.
21,

1899.

A

battery electrode comprises the combination of a support formed witb corrugations or ribs, a set of rods or
prisms of active material placed within the recesses of the
corrugations and each provided with a coiled conducting
wire extending longitudinally through the same.

713,211.

E.

Mounting
Gold,

October

New
16,

for

Electric

York,

N. Y.

Heaters. Edward
Application filed

1901.

Combined witb an

oscillating car seat are a fixed support therefor, the seat extending laterally beyond the fixed

Recording Electrical Measuring Instrument.
O. Benecke, Vailsburg, N. J.
Application filed Feb-

713,258.

Edward Weston, Newark, and Adelbert
ruary 10, 1902.
An instrument for recording

the nature and duration of
physical changps is described. It conpists of a movable
agent or pirt controlled in it-* mov ments by such rhanges,
a power-imnelled recording instrument and a motive device mechanically connc-ted to the movab'e stylus of the
instrument, in combination wih mechanical and- electrical connections between the morivp devire and the
movable agent in such manner that any physical change of
thp movab'o agent is accurately recorded as to its nature

and duration.
713-259-

Recording Electrical Measuring Instrument.
0. Be-

Edward Weston, Newark, and Adelbert
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necke, Vailsburg, N.

ruary

Application

J.

filed

Feb-

1902.
An instrument for recording the nature of physical
changes consists of a movable agent or part controlled in
its moveme'ii by the combined irfluence of such changes
and one or more peiraanently acting variable forces as a
spring or spriuRS. a recording instrument and a motive
device mechanically connected to the movable Mylus of
the insirumtnt and to the spring or springs, togtther with
a source of electrical energy and circuits and circuit crnnections between the motive device and the movable
agent, whereby any variation of movement imparted to ihe
movable agert is accurately recorded as to its nature and
the variable force or forces correspondingly increased or
decreased,

Electric Railway. Frank M. Ashley, Brook-

713,274.
lyn,

of incombustible material interposed
ends of adjacent sets of coils.

between Ihe exposed

10,

N. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed February 26, 1898.
Combined with a main overhead insulated conductor
having exposed po'tions and inclosed in a suitfibly suppipe-line having open-ngs opposite the exposed
portions are a sectional exposed overhead cn'luctor the
sections of which are movable and normilly disconnected
from the main conductor, and a trolley carried by the car
and adapted to engage with the sections to move them
into eneagement witb the exposed portions of the overhead main.
porte-i

Electromagnetic Brake. William T. Pem713,340.
ber, Toronto, Canada.
Application filed March
4, igo2.
la tbe magnetic car-brake described are a bar extending between the wheels on the same side of the car. shoes
formed or attached to the ends of the bar, a coil encircling
the bar and desitined to magnetize and dem-ignetize the
bar and means for hangiig the bar so as normally to retain
the show from contact with the wheels.
Ground-detector. William H. Pratt', Lynn,
Mass., assignor to the General Electric Company, Schenectady, N. Y. Application filed March

713,346.

1900,

19,

The ground detector comprises a number of segments
related severally to the diffrrent wires of a distributing
system, a common ground elctrostatically related to all
of the segments, and a nmnber of index needles, each
jointly controlled by a pair of distributing wires.

Means for Storing and Distributing Gas.
George G. Smith, Florence, Italy. Application

713.354-

December

filed

The apparatus

12,
1901.
has an electric signalling device actuated

by the float upon a predetermined change of the volume
of gas within the gas reservoir.

System of Electrical Distribution. Charles
713,356.
P. Steinmetz, Schenectady, N. Y., assignor to

November

22,

1902

ally varying electric currents, means for modifying for
each signal a predetermined number of the impulses delivered to the liiie bv any generator and means for preserving the electrical properties of the main line intact.

Time

Electric

713,500.

Memphis, Tenn.

Switch.
Madison Rush.
Application filed April 17, 1902.

Combined with an electric switch of a clock area mechanical device havine means for automatically opening
the switch, a pivoted hver having one arm in engagement
with the device for retaining it in a stt position and a bar
operated by the clock and in engagement with the second
arm of the lever, whereby tbe mechanical device is normally prevented from acting upon tbe switch.

Fuse Carrier. Howard R. Sargent, Schenectady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

713,503.

March

1901.

5,

The fuse carrier comprises two clamping members of
insulating material provided with grooves for the reception of the fuses, and means for clamping the members
about the fuses in the grooves.

Adjusting
Compound-wound Generator.
Charles P. Steinmetz, Schenectady, N. i.., assignor to the General Electric Company, Schenectady, N. Y. Application filed August 24,

713^523-

1898.
See page

362.

General Electric Company, Schenectady,
N. Y. Application filed March 6, 1899.

the

See page
713.365cis

362.

Electromagnetic Medical Appliance. FranH. Vollery, Allegheny, Pa. Application filed

May

1902.
appliance are a source of electric current, a
transformer a vibratory diaphragm conducting strings
over the diaphragm, and connections arranged to complete
the circuit through the parts and the body of the patient.
In

7,

the

Motors from Distant Points.
Lynn, Mass., assignor to the
General Electric Company, Schenectady, N. Y.
Controlling

713,380.

Norman

C. Bassett,

Application filed March 24, 1902.
Combined with an electric motor are

,

713,307.— OPERATING DYNAMO-ELECTRIC MACHINES.
of Lead and Lead
Lansingburg, N. Y.

Electrolytic Refining
Alloys. Anson G. Betts,

713.277.

filed January 9, 1902.
of electrodepositing lead consists in subjecting to electrolysis an electrolyte conlainiLg in solution
a iBdd compound and a reducing agent capable of restraining the crystallization of the lead deposit.

Application
The process

Electrodeposited Lead. Anson G. Betts,
Lansingburg, N. Y. Application filed October

713.278.

1902,

9,

Harold W. Buck, Schenectady,
assignor to the General Electric Company, Schenectady, N. Y. Application filed October 17, 1898.
The method consists in alternately connf cting two
sources of alternating plectromotive force of the same
phase to a work circuit and disconuecting one of the
sources from the work circuit after the other is connected
Rectifier.

N.

Y..

Device. Clarence A.
Igniting
Holdridge, Chicago Heights, 111., assignor of
Smith,
Chicago Heights, 111.
A.
one-half to John
Application filed September 16, 1901.
The igNiter comprises a match and a metallic surface
Electrical

connerted. respectively with an electrical
mith comprising a tubular metal r^-'d and
an absorbent packing contained within the bore thereof.
electrically

generator, the

1

li
H»^
^ "^S ^^5n)

j^

I

t

p
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— STARTING

f

ALTERNATING CURRENT MOTORS.

Operating Dynamo-electric Machines. Frank
H. Jeannin, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed October 28, 1901.

713,307.

synchronizing sets of direct-connected
alternating-current dynamo-electric machines having different numbers of poles consists in connecting together
the corresponding members of each set through tensionreducing devices, whereby the resulting flow of current
operates to bring the machines into synchronism. (See

The method

of

cut.)

Maintaining Synchronous Rotation of Dynamo-electric Machines. Edgar W. Mix, Paris,
France, assignor to the General Electric Company, Schenectady, N. Y. Application filed October 25, 1899.
The method of checking variations in speed of alter-

713,326.

in
nating-current dyaamo-electric machines consists
maintaining a local induced circuit in conductors on the
armature of the macliine.

Transformer. Walter S. Moody, SchenecT^Z^Z'^Itady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

March

filed

Hobart D.
M. Thomas, ElizJune 25, 1902.

Alternating - current
Motors.
Starting
J. Johnston, New York, N. Y., assignor
to the General Electric Company, Schenectady,
N. Y. Application filed April 8, 1899.
The method cons sts in startine the machine as an induction machine by closing tbe armature circuits and
opening the connection between the armature and the al-

Thomas

ternaiine-current mains, feeding the fields with alternating
currents until synchronism is reached or approximately
reached, then openine the armature circuits, and feeding
the armature with alternating current and the fields with
continuous current, thus operating it as a synchronous
machine and reversing the relation of induced and in-

1902.
In a multiphase transformer are combined a number of
sets of coils, maeneiic material surrounding the active
portions of the windings of each set of polls, and barriers
27,

(See cut.)

James A. Lighthipe, San Fran-

Governor.

713.463.

assignor to the
Company, Schenectady, N. Y.
cisco,

Gal.,

August 26,
A regulator

NO. 713,463.

Box.

or similar electrical conduit member having an apertured bottom are a threaded
stud or receptacle to lie in the bottom aperture, the stud
having a flange, head or the like upon the portion outside
the box, anrl m^ans intermediate the box bottom and the
held to efif"ct angular axial adjustment of the stud with
respect to the bos.

General Electric
Application filed

1898.

for prime movers driving dynamo-electric
It comprises a motor for operating
is described.
the valve, a source cf power for the motor contacts and
connections by which the power is applied to drive the
motor in one direction or the other, a coii in the main circuit aod a centritugal governor both operating the ccntactmaker controlling the motor, whereby the motor is caused
to run in one direction by an increase of load or a drop of
speed in tbe prime mover, and in the otber direction by a
decrease of load or a rise in speed. (See cut.)

machines

713.555-

N.

— GOVERNOR,

Rectifier.
Harold W. Buck, Niagara Falls,
Y., assignor to the General Electric Com-

Schenectady, N. Y. Original application
October 17, 1898. Divided and this appli-

panv,
filed

cation filed April 12, 1902.

The inventor describes the combination of two sources
of alternating electromotive force adapted to be alternately connected to a work circuit and means for connecting one source to the work circuit before the other is
disconnected therefrom.
713,564.

Electric

Meter.

Jesse

Harris,

Rensselaer,

N. Y. Application filed January 23, 1902.
One claim reads: In an electric motor having a magnetic
field, a conducting movable member within thft fi^ld,
conductors for an electric currmt. a fluid-conducting
body in the circuit, portions of the movable member arranged to make succes'sive elertrical contacts witb the
fluid-conducting body in the cir nit the contacts being
arranged to produce a continuous unbroken flow of the
current, and a counting device operatvely connected wiih
the movable member arranged to register its movements.

713.567. Starting Alternating-current Motors. Thomas
York, N. Y., assignor to the
J. Johnston,
General Electric Company, Schenectady, N. Y.

New

Original application filed April 8, 1899. Divided
this application filed April 16, 1902.
Combined with an alternating-current motor of the synchronous type are means for operating the motor at starting as an indu tion' machine, ar d sw tching mears for
converting it into a synchronous motor when the armature
has acquired the desired speed, and at the same time reversing the relation of inducing and induced members.

and

Electric Locomotive. EUwood C. Lindsay,
Philadelphia, Pa.,' assignor to Burnham Williams
& Co., Philadelphia, Pa. Application filed May

713.464.

28,

1902.

One claim

reads:

The combination

of a

frame having

mounted in the bearings having traction
gear wheel, an intermediate shaft also
mounted in the bearings in the frame and having a gearwheel mcshmg with the gear on the axle, a motor hung to
the intermediate shaft and provided with a gear-wheel
meshing with the gear wheel on the intermediate shaft.
bearings, an

,>ctts<S

NO. 713,445.

Application
Combined with an outlet box

abeth, N. J.

ducing members.

thereto.

713,305.

Interior-conduit Outlet
713,386.
Betts, Englewood and Robert

713,445.

The lead is characterized hy substantial purity, coherency, unif irmity of structure throughout, and has substantially the density and homoReneity of cast lead.
713,284.

a controller
therefor at a distant point a pulley rotated by the motor,
a pulley-carrying means for returning the controller to the
"otf " position, and a rope connecting the pulleys.

a.\le

wheels and a

NO. 713,486.

Recording Electric Wave Forms. Edwin
J. Murphy, Lynn, Mass., assignor to the GenAperal Electric Company, Schenectady, N. Y.

713,479.

plication

filed

November

23,

1901.

The device comprises two resistances mounted to create
proportional potential drops in opposite directions of the
potential to be recorded, a movable record strip, and
me^ns for indicating the shifting point of potential equality
in the two resistances.
Electromagnetic Tool. Robert R. Nicely,
Denver, Colo. Application filed March 8, 1901.
The instrument described consists of a shell composed

713,486.

of magnetic metal, a spool of non-magnetic metal located
in the shell, a solenoid wound on the spool, a pitce of
magnetic metal inserted in the shell at one end of the
spool and provided wiih an opening, a tool-holdtr having
a stem passing through the opening and protruding into
the spool openine, a vibratory hammer composed of magnetic metal, located at the opposite extremity of the spool,
a retracting spiing located in the shell and connected
vfith -he hammer at one extremity, a plug inserted in the
shell fjiward of the spring, and a screw threaded in the
plug and connected wi h the spring for regulating tbe
strength of tlie hammer stroke. (See cut.)

Telegraphy. Henry A. Rowland, Balti713.497naore,
Md. Henrietta H. Rowland, adminisApplitratrix of Henry A. Rowland, deceased.
cation filed June 4, 1900.
Id tbe telegraphic circuit are a main-line conductor and
electric generators delivering to the conductors periodic-

713,568.

— ELECTROMAGNETIC

TOOL.

Non-active Metal for Use in Storage Bat-

Henry H. Lloyd, Germantown, Pa., assignor to the Electric Storage Battery Company, Philadelphia, Pa. Application filed June
teries.

29,

1900.

A

noD-active metal for use in and in connection with
storage batteries has the qualities of touthness, smocthness, resiliency, and great mechanical streng h in proportion to its weight, the metal comprising lead cast with substantially 12 per cent, by weight of antimony and rolled in
a cold state.

Adjusting
Compound-wound Generator.
Charles P. Steinmetz, Schenectady, N. Y,, assignor to the General Electric Company, Schenectady, N. Y. Original application filed August 24, 1898. Divided and this application filed

7I3j574-

March

24,

See page

1902.

362.

Connection for Measuring Instruments.
Jonathan E. Woodbridge, Albany. N. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed March 26, 1902.

713J583.

;

Combined with the mains of a three-phase alternatingcurrent system are a system of Y-connected leads, two
transformers for conveying three-phase currents inductively from the mains to the leads, and measuring instrumtrts

Jcr

cue or more cfihe Jerds.

.
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Randolph Street Rotary Sub-station

in

Chicago.
The

increasing demand
for
electric
the territory covered by the
Chicago Edison Company of this city has kept the
company busy for some time past in laying out new
generating capacity, designing new sub-stations and
properly distributing the load on its system. Within
the last few months four new 600-horsepower boilers
have been added to the steam plant of the Harrison
Street station, bringing the boiler plant of that
power house up to its present ultimate capacity of
2S boilers. Contracts have also been let and the
foundations are now in for a new 2,500-horsepower
generating unit for this station. The unit will consist of a vertical-compound .'\llis-Corliss engine, direct-connected to a General Electric 2S-cycle, 9,000In addition to this new
volt, three-phase alternator.
work of a generating nature, and the new 100,000horsepower Conmionwealth station now building
light

known

office

buildings

attention to the plant.

constantly

power and

NOVEMBER

CHICAGO,

XXXI.

Vol.

in

in

the

which has been previously mentioned
columns, the company's distribution system
is being greatly
extended and enlarged.
In the
Western Electrician of January 4th a comprehensive
account was given of the work then in hand by the
Edison companj'. Since that time the company has
placed in complete or partial operation in various
in these

four

new

new

rotary sub-stations and
storage batteries of approximately 3,000

of the city five

parts

kilowatts' capacity at a

1%-hour

rate

of discharge.

In addition to these new installations, the capacities
of two existing storage batteries have been increased
to the full capacities of the tanks.

The most important and by
new rotary sub-stations now

the

far

the

largest

of

installed or in the

process of installation is that located in the basement
of the Masonic Temple at the corner of State and
Randolph Streets and known as the Randolph Street
sub-station.
station

for

Considerable

many

reasons.

interest

In

attaches

size,

it

will

to

this

be the

largest sub-station in the city, having an ultimate
capacity of 6,oco kilowatts, making it, in all probability, larger than 95 per cent, of the central stations
in the countrj-.
The fact that the station is located
in the

Masonic Temple, one of the largest and

best-

West, also

sub-station,

No. 22

attracts

the

in

Western

station has

latter

a capacity of only one-half that of the Randolph
station, and the fact that the stations are only a

central-station service.
The three groups of rotaries
are also arranged so that they can be run in parallel.
The three transmission lines enter the station at
the southeast, southwest and northwest corners of
the room, as indicated in Fig. 2.
Each line consists
of a No. 0000 cable, and carries a three-phase, 9,000volt, 25-cycle current.
The line passes through a

over three blocks apart and that the equipment
the chief particulars identical cannot help but
impress one with the extent to which the Edison
company's business has expanded in this locality

brick-compartment

of the city.

three transformers.

little
is

in

The Randolph

room at the
the basement that was formerly
purposes. The room has about

station

is

located in a

southwest corner of
used for restaurant
6.000 square feet of floor space and

from the

isolated

well

as

as

whole

the

is

rest of the building.

building,

completely

The room,
entirely

is

fire-

proof and every precaution has been taken to provide against fire or accident. The station will have

RANDOLPH STREET ROTARY SUBSTATION
at Fisk Street,

1902

The next largest rotary staknown as the Dearborn Street

Chicago is that
which was described
Electrician of January 4th.
This

tion in

29,

IN

oil switch
soon after it enters
the room and is then carried to four oil switches of
the triple-pole, single-throw, G. I. type A, each of the
switches controlling a single rotary through a bank of

Between the

sets of fouf switches
switches of the same type.
By means of these tie switches and a long bus cable
on the south side of the room the three groups of
rotaries can be all thrown together, or any group
can be run from either one of two lines. These 15

are

placed

tie

switches are mounted along the walls
skeleton angle-iron framework, so
that the switches are readily accessible

rotary and
of the

three

tie

room on

arranged

CHICAGO.- GENERAL VIEW OF STATION.

an ultimate capacity of 6,000 kilowatts, divided into
At
12 rotary-converter units of 500 kilowatts each.
present there are five of these rotaries installed, as
may be seen in Fig. i. The general layout of the

for

cleaning,

inspection

or

repair.

A

portion

one of these structures is shown at the right
From each oil switch the line is carried

of

in Fig. 3.
to

a set

ne.xt page.

of three 185-kilowatt air-blast transformers, connected in double delta and delivering a six-phase
current to the rotary at 170 volts. Each rotary is

by

a

station
side,

is

indicated in the floor plan, Fig. 2, on the
Eight of the rotaries are to be set side
in the center of the room, and feed into

soo-kilowatt,

two Randolph Street switchboards, and the remain-

normal

ing four will be placed at the west or State Street
end of the room, with a separate switchboard for

240 volts.
motor-operated

eight-pole

machine

and delivers

a

current on the commutator end of
Each rotary has a 65-kilowatt, air-blast,

direct

groups of four rotaries each. Each group
be controlled by a separate switchboard and
operated from a separate high-tension line that will
run directly from the Harrison Street station, and
ultimately from the new Fisk Street station of the

potential regulator, by
means of
which the normal voltage can be raised or lowered
approximately 15 per cent. The transformers and
regulators are raised on a platform so as to provide
an air chamber, the blast for each two banks of
transformers and the two regulators being supplied by
a 70-inch American blower, belt-driven by a 10-

Commonwealth
ment is made

horsepower, 220-volt, direct-current motor. One of
these blower sets is shown in Fig. 3, which also illus-

their

control.

The

12

units

will

be

divided

into

three
will,

Electric

Company.

This

arrange-

so that in case anything happens to
one transmission line or one group of rotaries, the
others may be continued in operation independently.

This arrangement also renders it possible for each
transmission line to be fed by a separate generator,
thus

making

the

service

still

more

reliable,

re-

of service being absolutely necessary, and
therefore a most important end to be attained in
liability

trates a regulator

and

set of transformers.

Eventu-

the blowers are 'to be directly connected to the
motors, as indica,ted^ in Fig. 2, The ultimate comally

pletion of the station will also call for a balancing
set,

with

consisting of a loo-kilowatt rotary converter,
its oil-cooled transformers and potential
reg-

ulator.

This rotary

will

be

equipped with a two-
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double-throw switch, so

pole,
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can feed into the

it

positive or the negative side of the three-wire Edi-

son

distribution.

By

this

of the load on the system

means

may

any

unbalancing

be easily and ciuickly

provided for.
As mentioned above, each group of rotaries feeds
into a separate switchboard.
The two switchboards
on the Randolph Street side are shown by front and
rear views in Figs. 4 and 5.
The wiring arrangements of all the boards are the same, so that of one
only will be described. In this connection the wiring
diagram. Fig. 5, will help greatly to explain the
connections.
Each rotary has a separate panel, and
the cables are run to the board in trenches divided
by brick partitions, so that the wires from only two
rotaries are laid together.
For this reason only two
rotaries can be put out of service at a time by defects in the cables. The complement of switches and
instruments on each rotary panel is as follows
One
indicating wattmeter, one power-factor indicator, a
direct-current ammeter with reverse-current attachment, oil-switch control, green and red pilot lamps
to indicate whether this switch is open or closed, a
synchronizing 'Switch and synchronizing lamps, reg-

v^^^^^a^

:

ulator

Fig.

including

system,

especially

the

storage

into the short.
To prevent this contingency, this
device has been arranged. When the current reverses a pointer with platinum contacts in the directcurrent ammeter closes a circuit through the lamp,
which serves as a resistance, and operates the relay, which in turn releases the tripping device of

1,250-anipere

frame of the rotary

3.

is

mounted

a 2,500-

Regulators, Transformers, Motor-driven Fan and High-tension Cabling.

ampere automatic machine circuit-breaker. The directcurrent ammeter, with reverse-current attachment
spoken of, which reads current flowing in either diindicating current,

therefore,

well as under normal operation,

is

at

starting as

connected through

lamp and a relay operating on 0.06 ampere
of current, both mounted on the machine.
Should

a 220-volt
a

heavy short-circuit occur on the alternating side

machine circuit-breaker, thus opening the circuit
and cutting out the machine. As a precaution againslr
excessive speed there is arranged on the shaft of
each rotary a mechanical speed-limit device, which
is also designed to
close the circuit through the
case of an acqident, has

in

high

when

the speed,

reached a dangerously

limit.

At the rotary

is located a terminal board to which
the pressure and auxiliary wires from
the current and potential transformers, the oil switch,

are run
the

all

overload

coils,

etc.

From

this

board they are

carried in a No. 14 19-conduGtor, lead-covered cable
to another terminal
at the

From

top of the

board mounted on the back and
rotary panel of the

switchboard.

board the 19 conductors are run to
the regulator switch, direct-current ammeter, powerthis latter

factor indicator, indicating wattmeter, rotary operat-

switch and synchronizing switch, there being
three spare wires left for future use. All pressure
wires on the back of the board are of No. 12 harddrawn copper, rubber-covered wire.
ing

On the pressure panel or starting panel of the
switchboard are mounted an alternating-current voltmeter, a pressure switch, a Lincoln synchronizer
switch, a tie switch and two starting switches.
On
each feeder panel there are provided controlling devices for four feeders, each set comprisin<? two ammeters and two 2,000-ampere, single-pole, double-

throw switches. The two Randolph Street switchboards, as shown in Fig. 4, consist of eight rotary
panels (some of which are still blank), four feeder
panels,

one pressure panel and one blank panel, 15
aill.
The construction of the switchboard
many practical features that are embodied
the Edison sub-station boards as an aid to the

panels in
possesses
in all
FIG.

4.

RANDOLPH STREET ROTARY SUB STATION
CHICAGO.

—FRONT OF SWITCHUOARBS.

IN

—FLOOR

PLAN.

between the panels in the safest possible manner.
There are four buses, the main and auxiliary positive
buses and the main and auxiliary negative buses.
Each bus is set out from the marble on iron brackets
supported .by the iron frame.

5.

The

cables

positive

Rear oE Switchboards.

IN CHICAGO.

the

tripping device of the circuit-breaker

IN CHICAGO.

frame, but are separated from the frame a distance
of 3% inches by iron spacers, thus leaving aitiple
room for the running of the pressure wires and
synchronizing buses from the terminal boards and

Fig.

RANDOLPH STREET ROTARY .UB-STATION

rection,

batteries,

connected in parallel, two negative 1,250-

positive

switch.

the

RANDOLPH STREET ROTARY SUBSTATION

would reverse and drive the rotary, thus feeding

two

ampere main switches connected in parallel, one 250ampere fused switch in series with the starting
switch to protect the unit at starting, and a field

On

2.

main

switch,

switches

FIG.

of the machine the direct-current side of the Edison

standardization of the supplies and construction.
^^le marble panels are supported by an angle-iron

are carried overhead and the negative cables under
the slate floor to the conduit in the street. The
neutral

minate
as

feeders
in-

come

in

from the street and teron the outside wall,

a separate bus, located

shown at the right
The Randolph Street

in

Fig.

5.

is located in the
center of a heavy and, growing load in the northeast
part of the business section, covered by large mercan-

tile

and

office blocks.

distribution

from

this

sub-station

Provision has been made for a
station of a large number of

feeders of 1,500,000 or 2,000,000-circular-mil capacity.
The largest single customer at present that is benefited

by

this

new

station

is

Marshall Field

&

Co.,

whose immense mercantile establishment, as noted
in the Western Electrician of September 13th, requires an enormous amount of current.
This firm
will eventually take one-fourth of the ultimate output of the Randolph station and also a large proportion of the output of the Dearborn Street substation.
The Field buildings take their power from
these services through _26 separate switches, located
at 14 different points, and the system is provided
with throw-over arrangements, so that the current
can be supplied from either of the two sub-stations
or the regular underground Edison distribution.
The great security given by the Edison company
to its heavy customers along State Street is shown
by the location of these two large sub-stations so
close to each other, they being only 1,500 feet apart.
In the new Randolph station, as well as in its other
sub-stations, the company has taken extreme precautions of safety, no expense being spared to have
the plants thoroughly fireproof and practically secure
from accident. The switchboards, as well as the
other electrical features of the station, are the result
of a gradual development that is continually going
on and which has as its end improvement in the
character of the work. All the rotary, transformer.

November

29,
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regulator and most of the switdiboard equipment in
the Randolph station is of the General Electric Company's manufacture, while the high and low-tension

switching apparatus is of the General Incandescent
Arc Light Company's make.

British

and American Pacific Cables.
much

uncertainty
cable is finished.
a bit of the history
and in that something of

and

delay, the all-British
may be of interest to
of this great undertaking
the men who have been
Numerous congratulatory
foremost in its making.
telegrams have been flashed over the line since its
completion, praising those whose efforts have gone
to aid in the success of this great British achievement. It is gratifying to notice that among these
compliments the name of Sir Sandford Fleming, as
the originator and promoter of this work, has not
been forgotten. In the hour of accomplishment, it
not unfrequently happens that this fact of itself
overshadows everything else, and that the long period of earnest work which may have been devoted
achievements possible, and to
to rendering such
which their ultimate success is mainly due, is relegated to oblivion.
For the last 18 or 20 years this project has been

After

Paciiic

It

know

/«Co

.

1

t

t

I

.,i

foooV'. L

"-es.

proach 12,000 fathoms, or 14 statute miles. ..s a
matter of fact, the greatest depth of the present
cable is only 3,200 fathoms, and the average depth
In the face of such statements the
2,700 fathoms.
colonial delegates could only pass a resolution to
that the Pacific cable was a "project of
high importance to the empire, and every doubt as
to its practicability should, without delay, be set at
With
rest by a thorough and exhaustive survey."
this ol3Ject in view they wrote a letter to the secretary of state for the colonies. Sir Henry Holland
(afterward Lord Knutsford), asking him to cause
the survey to be made.
Sir Henry Holland's reply
proved a model of diplomatic evasion. It was to
the effect that the survey could not be made unless
there was a prospect of laying the cable. This answer being equivalent to the well-known advice not
to enter the water until one has learned to swim,
left the delegates on the horns of a pretty dilemma.
However, the Postal Conference at Sydney in 1888

the effect

renewed the request, and it was arranged that the
Egeria, on a three years' commission to survey the
Pacific Ocean, should take soundings along the route
between New Zealand and Vancouver.
The above only cites one instance, says the London Electrical Review, of .the many obstacles which
had to be overcome before it became possible to
advance this important project. Again the 'delegates
at the conferences not being technical men, had
to take their information from sources on which
they might fairly expect to rely. As may be imagined, these sources were rather few and their

information limited.

J

379

A

considerable

amount

of the

American Pacific-cable project through an
agreement entered into by the government and the
cable company. It has been settled for some time that
the Mackay company would construct a cable from
San Francisco to Honolulu in fact, it is announced
that the laying of this section will commence on
December 5th and that Christmas greetings may be
sent to Honolulu.
The principal difficulty between
the cable company and the government has been in
relation to a cable from Honolulu to Manila, with
connections to China, and this difficulty has now
been practically adjusted.
The cable company, on its part, wanted the government to turn over its cajble soundings from Honolulu to Manila.
These soundings were taken by the
Nero, and are absolutely necessary to any company
proposing to lay a cable between the two points.
The cost of the soundings was approximately $150,000, and the time necessary to make them was about
one year. The government has all along been willing to turn over the soundings to the Mackay company, provided it would make concessions to the
government on cable rates, which it agreed to do,
and would also agree to construct an ail-American
cable, not only from the United States to Manila,
but to China as well.
cess of the

—

To

all

of the conditions the cable

company some

time ago agreed with the exception of two provisions.
The first of these was that the cable company make
a connection of its own between Manila and China.
That provision would have been accepted some time
ago, but for the fact that the cable company was
unable at the time to get a concession for making

^V

^^

>?jt/ioot.p,

'"1!

R

^^

?1

5-000

FIG. 6.

in existence, in pretty much the same shape as that
In 1886 an offer
in which it has at last been realized.

was made to undertake this work for a payment of
a total annual subsidy of $500,000 for 25 years, to be
divided in determined proportions between the home
Even then, the question
oi the benefit to be derived from an imperial guarantee, as opposed to the guarantee of each colony
separately, was raised, and it was pointed out that
should the' British government become responsible
for the payment of the whole amount on behalf of
the colonics, the subsidy asked would be reduced to
similar point was raised
S4CO.OCO per annum.
after the issue of the report of the colonial secretary
"Pacific
Cable
Commission"
in 1899, when
on the
it had again to be pointed out that the money for
such a purpose could be borrowed at a very much
lower rate of interest on an imperial guarantee, than
would be the case if it were dependent on the guarantee of each colony separately, a method of finance

and colonial governments.

A

which was adopted after some delay. The story
alx)unds in delays, and it should be remembered that
at each check effected by the opponents of the Pacific-cable project, a considerable time, sometimes
years, had to elapse before the truth could be
elicited.
This is not difficult to realize when it is
remembered that the various governments interested
are scattered over the globe, ana that not infrequently, inter-colonial jealousies have stood in the
way of joint action.
It may not be out of place to give an example of
this.
At the colonial conference of 1887 the chairman of the Eastern company declared the bed of
the Pacific to be covered with coral patches fatal
to the life of a submarine cable, and the postmastergeneral of South .\ustralia. interested in the eastern
route on account of the land lines owned by his
government, gravely announced the depth to ap-

RANDOLPH STREET ROTARY SUB STATION

IN CHICAGO.

— WIRING

delay was also due to the egregious estimate of cost
furnished by the home postoffice officials, who estimated the cost of a Pacific cable at $16,320,000, as
against a tender of $7,585,000, sent in by the Silver-

town company.
Those who have followed

.
the matter closely can
be at no loss to understand the causes of the delay
in bringing this work about.
Apart from the instances referred to above, the vested interests involved were of such an important character, that it
is hardly to be wondered at that almost everything
was done that could possibly be done to avert or
destroy the scheme. "That the action taken by the
companies concerned was injudicious, to say the
least of it, even as far as their own real interests
were concerned, has often been pointed out, and
experience has shown, as the years went on, and as
fresh developments in cable routes were effected,
that the conservatism of the opposing companies was
built upon a foundation of prejudice, and of ignorance of their own real interests. The finishing
of this cable marks a greater step in the advancement of science than it has been the will of the

public

to

note.

announced that when the cable is opened for
December 8th the rate will be 58 cents a
word for commercial and 20 cents a word for press
dispatches from all points in Canada to all points
It is

business on

in

Australia.

A

conference held at the Department of
between Attorney-general Knox, representing the United States government, and Clarence W.
Mackay, president of the Commercial Pacific Cable
Company, George G. Ward, vice-president, and William W. Cook, general counsel for the company, pracrecent

Justice,

tically

speaking, cleared

away

all

obstacles to the suc-

K

.i/^i-

DIAGRAM.

landing at Hongkong, the point named by the
United States government at which a landing should
Negotiations have been going on. however,
be made.
and recently these were brought to a close by the
cable company, resulting in a concession being granted
for a landing at Shanghai, which is 1,200 miles from
Manila.
The company promises to have the ManilaShanghai cable in operation within one year, and
the whole line from San Francisco on is to be finished at about the same date.
It is considered important that the eastern end
of the American-Phiiippine-Chinese cable line should
be at Shanghai, on account of the growing importance of that port in a commercial way.
The second point upon which there is a disagreea

a stipulation that the cable company should
be an all-American line, and should make no connections with any other companies except American
companies. As the officials of the cable company
read this provision they understand it to mean that
they are prohibited from making connections with
the land lines in China, thus barring the new company from communication with the interior of the
Chinese Empire. The officers, therefore, ask that
this provision be changed so as to make it clear
that they will have the right to make traffic arrangements with the Chinese land lines, and thus reach
The
points in the interior of the Chinese Empire.
attorney-general has promised to bring this matter
to the attention of President Roosevelt, and have the
change made at an early day, so that there need
be no further delay in commencing work upon the
construction of the cable for the long stretch.

ment was

The Rockford-Freeport (111.) electric railway is
now an assured fact. Right-of-way is being secured
and material and

rails

have been ordered for same.
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ELECTRIC VAR1ABLE=SPEED CONTROL.
Part

The American

of Electrical Engineers
held its one hundred and seventieth meeting in New
York city on November 21 st. President Charles F.
Scott of Pittsburg presided, and after an announcement of new members, he stated that the board of
directors -had decided to issue the bound papers and
discussions of the association for the last year in
two volumes instead of one. The last volume had
contained 920 pages, while this year's would have
over 1,600 pages. President Scott then introduced
the subject of the evening, "Electric Variable-speed
Control," with the following remarks
The applications of electricity lead to the revolution of old methods as well as to the evolution of
new ones. Electrical apparatus not only replaces
that which it supersedes and performs the work
more efficiently, but it also broadens the field and
Institute

-MAXIMUM LOAD DN POWER PLAN'pIDLETDDLS
•

AVERAGE
RUNNING

CONSTANT Lass

h

^

33?

—

work cannot be served

variable-speed

satisfac-

from a constant-speed drive with variable-

torily

pulley ratios or variable-gear ratios? What proportion of the work which requires delicate speed adjustment falls within the range. of simple and satisfactory mechanical speed-changing devices?
What
advantage in lessened cost of equipment will be
secured by group driving, by furnishing a single large
motor for delivering the average power required by
a number of machines instead of a large number of
small motors each for delivering the maximum power
of the machine to which it is connected?
What advantage will there be under the particular surroundings of the installation in reducing the complication
and the amount of auxiliary apparatus and putting
Taking
in motors of the simplest possible type?
the plant as a whole, what are the general advantages of one type of apparatus over another, and
does the general balance sheet show that the advantages of individual-speed control by means of
the motors themselves are of sufficient moment to
dictate the whole scheme and plan for the whole

I
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V

1

J.

L

L
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DRIVE
were

impossible

by

In a sense speed variation is a purely mechanical
matter. The two factors which determine mechanical work are speed and torque.
The relations between speed and torque may be varied in definite
ratios by means of belts and pulleys or by gearing.
There is, however, no general mechanical solution
of the mechanical problem of speed variation, or
variable-speed control.
On the other hand, speed variation by the electric
motor can be so successfully effected that it is quite
common to think that the whole problem should
"properly be turned over to the electrical engineer.
Electric motors for continuous current may be
divided into two general types, represented by the
series motor, in which the speed varies wdien the
load changes, and the shunt motor, which, in general, has a speed which is constant with different
The series motor is particularly adapted for
loads.
railway service, crane service and the like. The
shunt or constant-speed motor may operate at the
same speed at all ti-mes, or the speed may be changed
at the will of the operator, and the inotor will then
run at the desired speed, independent of the load.
constant-speed, direct-current shunt motor is to
be preferred, per se, to a variable-speed motor.
The alternating-current induction motor, like the
shunt motor, is inherently adapted for constant-speed
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horsepower is reduced or not. This means that
horsepower must be generated. Should these
same tools be driven by individual motors, instead
of 100 horsepower being required for transmission,
only 43 horsepower is required, even if every tool
is running
but it is found that in the average industrial shop every tool is not running at the same
time, some being shut down and others operating
on lower than maximum speeds, thus requiring less
horsepower. It has been determined practically that
in
the ordinary manufacturing establishment the
ive

200

mean effective power is but 30 per cent, of the total
aggregate effective power which is required when
This
all the tools are running at maximum load.
percentage is termed the load factor. In the case
of belt-drive there is, then, 100 horsepower assumed
that is, an
loss for 100 horsepower effective load
Applying the load factor
efficiency of 50 per cent.
as above, it is found that there is but 30 mean horseto use and that it requires 100 horsepower
to transmit it, thus giving the real efficiency as only
23 per cent. With the individual-motor drive the
Taking the same load
loss varies with the load.
factor, and assuming 30 per cent, as representing
the loss incurred by the 30-horsepower effective load,
there is but nine horsepower loss against 100 horsepower with the belt drive. Thus, with individual
drive, there is generated 39 horsepower, of which
30 is effective, giving an efficiency of jy per cent,
against 23 per cent, by the shaft and belt method.
graphic demonstration of the foregoing is to be
found in Fig. i.

A

To

control the speed of a motor,

it

is

necessary

to apply to the armature terminals, a voltage corresponding to the speed desired. This can be accomplished in several ways
The Rheostatic Method. In this case the current
is generated at any common source of supply at a

—

fixed pressure or voltage.

Before reaching the mo-

passed through a resistance, which

adjusted to consume just so much of the pressure
as will reduce the speed of the motor to the point
desired.
This method has three limitations, viz.
(a), that if the load put upon the motor varies, the
tor,

it

is
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2.000
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FIG. 4.

OPERATION OF MACHINE SHOPS BY INDIVIDUAL
MOTORS.

below that point the fluctuations
ations in

due

in speed,

to vari-

torque, are too great.
Multi-voltage Method. This method consists essentially in supplying the motor with as many different voltages as are necessary to cover the desired
range of speed. In its simplest form this method
consists of generators, each adjusted for different
potentials.
This, however, is not necessary, because
it
has been found that where several motors are
involved they will balance up against each other in
such a way as to divide among themselves the full
voltage, so as to give the respective desired speeds.
It is, therefore, only necessary to supply the main
generating plant with a small balancer to take up any
differences that there may be.
By dividing the voltage at three points, there are six possible combinations, which successfully cover the full range of
speed as far as general requirements are concerned.
The advantages of this system are: (a), that any
one of the lower steps can be maintained constantly
and quite independent of variations in the torque or
load upon the motor this is absolutely essential to
successful tool operation; (b), that the system is
highly efficient; (c), that appliances to control it
are of very small dimensions and convenient to op-

—

—

^'

OPERATION OF MACHINE SHOPS BY INDIVIDUAL
MOTORS.

FIG. 3.

1

\

individually applied motor is now accepted
as an established feature of every machine shop.
From the data that has been collected on power
transmission in industrial shops, it appears that if
a certain maximum horsepower is required by all the
tools of a shop, say, 100 horsepower, it will require
at least 100 horsepower additional to transmit this
effective power by belts and shafting.
This loss of
100 horsepower remains constant whether the effectMULTl- VOLTAGE

..00

^

/

erate (see Figs. 3
Special Methods.

and 4).

— In

this class are to be found
various methods which have been devised to meet
the special requirements of some one power application.
In this class is to be found the teaser system.
Fig. 5 has been designed to take care of unusually
heavy starting conditions, such as are to be found
In such cases they can
in large printing presses.

TEASER CONTROL
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OPERATION OF MACHINE SHOPS BY INDIVIDUAL
MOTORS.
It
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variable-speed
work with characteristics analogous to those obtained with the rheostatic control of a shunt motor
with unvaried field. It may also be wound so that
either of several numbers of poles may be used,
thereby securing either of several definite speeds
which are sensibly constant with varying load. Just
as a shunt motor may be operated at different speeds
from generators giving different voltages, so the
induction motor may be operated at different speeds
from generators giving different frequencies. The
single-speed induction motor is, however, the type
usually used.
In selecting the apparatus for a new plant it is
proper to consider the problem as a whole, to take
a general view before concentrating attention upon
specific parts.
What proportion of the power is to
be supplied at constant speed? What proportion of
service.

-r

M

\

;

-/

/

i

M

\

Electric Motors,

which

1

°J?S

OPERATION OF MACHINE SHOPS BY BELT AND
INDIVIDUAL DRIVE.
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different solutions to the problem of, selecting
best system.
Seven papers were then presented, abstracts of

by
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39,

portion of the voltage consumed in the rheostat is
altered, and this changes the speed of- the motor, a
thing which may not be desirable; (b), the system
is inefficient, because that percentage of the voltage
which is consumed by the rheostat represents a dead
loss; and (c), the dimensions of the rheostat necessary to dissipate the energy may reach an inconvenient size. Within its limitations, however, the
rheostat system of control can be made very useful.
Fig. 2 is a diagrammatic explanation of this system.
It will be seen that the motor cannot be reduced
from its normal speed more than 50 per cent., because

installation?
The varying answers which will be
given to these questions in different cases will neces-

ALL BELT DRIVE
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OPERATION OF MACHINE SHOPS BY INDIVIDUAL
MOTORS.

low rate of speed. The
in employing a small
motor, which takes current from the main source
of supply at the full voltage.
This motor drives
a small generator wound with large current capacity,
which it supplies to the main working motor, when
the latter starts, but at low voltage, because the
also be operated at a very
method consists essentially

is very slow.
It is because of the latter fact,
and, further, because it is in service for so small
of
time
that
the apparatus can be made
a space

speed

small.

—

The foregoing methods vary the
Field Control.
voltages applied to the terminals of the motor armature.
There is a method of changing the speed by
varying the field strength of the motor and in that
way changing the counter-electromotive force at a
given speed electromotive force. This has two lim-

November

29,
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itations:
(a), the first one met with in practice,
that as the field of the motor is wealiened it
goes farther and farther off from its electric balance,
and its distress is soon evidenced by sparking at
the commutator, due to reaction of the armature
upon the weakened field: (b), the torque will fail,
Genif the field is weakened beyond a given point.
erally speaking, it is well to understand that field
control, while most useful w'ithin its limitations,
cannot be successfully carried beyond such limitations, and, generally speaking, such limitations represent an increase of not more than 30 per cent, of
viz.,

It must always be
the normal speed of the motor.
remembered that field control increases the normal
speed of the motor and does not decrease it.
In combination with the multi-voltaP'e s\'Stem
which is available for producing certain speeds thai
remain constant, even with varying torque, throughout the entire range can be used the rheostatic
control for reducing an}' one of the fixed speeds
down to the next fixed speed. Field control can also
be used for increasing any one of the fixed speeds,
up to its next graduation. By these means, speed
increments as finely divided as one pleases can be
obtained, that will carry the speed of the motor

—

from zero

to

maximum, with high

efficiencies

and

practical constancy at any one point, despite varying
torque.
The multi-voltage is depended noon to
form the framework of the speed control, while
the rheostatic and field control supplies the detailed
elaboration, where such may
be necessary. The
multi-voltage is carried throughout the entire plant,
usually by two conductors in addition to the two
main circuits, while the rheostatic and field control
is applied locally as
circumstances may require.

Electrically OrER.-\TED Co.\l Hoist
able-speed Control.

BY

p.

O.

leads of the hoist motor cut from the armature circuit of the generator to the rheostat.
Fig. 6 is a sketch of the coal-hoisting tower.
Fig.
7 shows a wiring diagram.
The following are data
of the test

Weight of

ccal

hoisted,

average of seven shovel-

fuls

lbs.,
lbs.,

Weight of shovel, empty
Total
weight,
ropes

lifted

exclusive

weight

of

-ivei-nge lift

2,33T
2.900

of
lbs.,

5,237

feet,

126

Iteadings of maiu motor
Volts
540
Average current iu amperes to close shovel
57
aiaximum current iu amperes to close shovel
73
Average current in amperes to raise loaded shovel.
ISD
Ma.xinuim current in amperes to raise loaded
shovel
243
h'ield current, not included, in above, 2.S amperes.

three-wire system by adding collector rings to the
generator and using balancing coils to support the
neutral wire.
The standard tyoe of motor is used on this system.
If only a small variation in speed is desired,
as about 2:1 or less, only one voltage is used, and
the speed variation is secured entirely by changing
the shunt-field current.
If wider variations are required, it is preferable to use the two voltages of
the three-wire system.
It
is
necessary simply to
make a 220-volt motor connected so that it may be
operated on either no or 220 volts. The minimum
speed is secured on the no or low-voltage circuit
with full field strength. Any other speed less than
double the minimum will be secured on the same
circuit by decreasing the field current.
.Ml higher
speeds are obtained on the 220-volt or high-voltage
circuit in the same manner.
In this manner a variation in speed of I 6 is easily obtained.
Tiie size of
:

seconds to close the shovel, and from the
distance-time curve 26 seconds to close the shovel
and raise it to the dumping hopper. Therefore, 15
seconds is the time taken to raise the loaded shovel
and as the lift is 126 feet, the average velocity is
8.4 feet per second.
8.4 X 5237
It

took

II

550

The

efficiency

is.

=

The performance

test

showed

101.86; time, minutes, 87.33;

System

Theee-wire

for

:

rate,

58^4%.

Coal lifted, tons,
70 tons per hour.

Motor

Variable-speed

Work.
Armatai^e

by n. w. stoker.

KEILHOLTZ.

railways, hoists and other
classes of service, where the series motor with rheostatic control is used, we find that variable-speed
motor work may be divided into three classes
(i) Machines requiring a torque increasing with
Blowers and fans belong in this class.
the speed.
The power required for the machine increases very
rapidly as the speed increases, and great care should

Omitting cranes,

has
the

considerable. It has also the advantage of
Its initial
less cost of operation and maintenance.
There are two distinct
cost, however, is greater.
operations in coal hoisting raising the loaded shovel
and lowering it empty. All that is required for
raising is a smooth acceleration for closing and
raising the shovel, and full power application as
long as possible in order to decrease the time of
hoisting.
Full power application can be continued
longer with an electric hoist than with steam, owing
smooth accelerato the less inertia of the former.
tion is required because the cables are without stretch
and for very high hoists, would introduce objectionable strains in the structure or damage to the gearing.
It is in lowering the empty shovel that -the
hoist

throw, three-blade switch the foot rheostat is cut
out of the generator-field circuit and cut into the
field circuit of the hoist motor, and the armature

Having Vari-

The use of electric machinery for coal hoisting
many advantages over steam machinery when

381
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street

FIG.

THREE-WIRE SYSTEM FOR VARIABLE SPEED MOTOR
WORK.

8.

motor

is
determined by the output at the lowest
speed, so that unless the maximum speed is excessive,
the motor size will be very large for the output
required, if variations even of T 6 are required.
The advantages of the system described may be
:

summed

/<M/r£ 3tv/rcM

up as follows
(l) Simplicity, not only in the generating plant,
but in the transmission lines, motors and controller
(2) efficiency in generating plant, transmission line
and motor (3) economy in first cost of generating
plant and transmission lines: (4) constant-speed regulation from no load to full load; (s) smoothness
of operation in changing from one speed to another.
These advantages are all easily apparent for work
where the motor output is the same at all speeds.
In cases where it is impracticable to have two voltages and a wide range of speed is necessary, a doublecommutator motor may be used with excellent re;

\

A

^O/ST/fOTOff

3ti'/rCM DQ^/V l?£SC&VD/m

;

11

sults.

ELECTRICALLY OPERATED COAL HOIST.
DIAGRAM.

FIG. 7.

be

the requirements can be met with standard motors
on a single-voltage system. Motors should, preferably, be compound-wound and the speed should be
varied by means of a resistance in the shunt field.
a
constant torque. In
(2) Machines requiring
this class pumps and air compressors are the most
conspicuous examples. The speed variation required
for such service is usually" small, and it is generally
best and most economical to supoly compound motors and to vary the speed by means of the shuntfield rheostat, as in the case of the fans and blowers.
series winding is especially beneficial for this class
of work in preventing the heavy fluctuations of current that would take place with a constant-speed
motor in passing through the different parts of the
cycle.
compound motor may be used for this
work, because a constant speed at any point on the
controller is not necessary.
(3) Machines requiring approximately the same
maximum output at any speed, or a torque varying
inversely as the speed
This class includes most of
the machine-tool work where automatically constantspeed regulation on any notch of the controller is
therefore, necessary to
especially desirable.
It
is,
use a shunt motor having good inherent regulation.
The writer has been interested in the development
of the three-wire system for this class of work, and
it is the purpose of this paper to describe the operation and advantages of this system, as presented by
the Westinghouse Electric and Manufacturing Company.
The type of generator which is rapidly attaining
prominence is the so-called three-wire generator,
consisting of a standard direct-current generator, derequired
electromotive
signed for the maximum
force, having collector rings connected to the armature winding like a two-phase rotary converter. The
leads from these rings are connected to auto-transformers or balancing coils, the middle points of which
are connected to the neutral wire. With no external
device whatever, the neutral wire is thus maintained
at a voltage midway between the outside wires of the
system (see Fig. 8). These generators may be operated in multiple with any standard three-wire system, whether it consists of two machines operated
in series, a single-voltage generator, with a balancing
Any standset, or a double-commutator generator.
ard single-voltage system may be changed into a

A

A

FIG. 6.

ELECTRICALLY OPERATED COAL HOIST, HAVING
VARIABLE-SPEED CONTROL.

electric hoist has marked advantages.
With the electric hoist, owing to the perfect reversibility of the
electric motor, the motor is used for braking, as a

generator having a separately excited field and driven
by the weight of the descending bucket. In its
armature circuit is a rheostat to dissipate the heat
generated. It is at once apparent that this heat dissipation can be better accomplished with a rheostat
than with a brake band.
The Ward-Leonard system of control is used and
the apparatus consists of a motor-generator set and
a hoist motor, which receives its power from the
motor-generator set, the motor of which is supplied
with 550-voIt direct current. The field of the generator is separately excited, and its strength is controlled by the operator by means of a foot-operated
rheostat.
The field of the hoist motor is excited by
the 550-volt, direct current.
By means of a double

in selecting motors for such service.
as the variation required is usually small,

exercised

However,

[To he contimted.]

WIRINGj

Local Organization of the Institute
Chicago.
Members

of the Institute of

American

in

Electrical

Engineers residing in Chicago and vicinity are making a determined effort to revive the local meetings.
The first Chicago meeting of the season will

rooms of the Western Society of
Monadnock Building on Tuesday
evening, December 2d. The seven papers on elecbe

held

in

Engineers

the

in

the

variable-speed control, presented at last week's

tric

meeting of the Institute in New York will be disPrior to that, however, and beginning at
cussed.
7 :30 p. m., the Chicago members are requested to
assemble at the place of meeting to discuss the
general question of local organization in conformity
recommendation of President
recent
with
the
Charles F. Scott. Mr. R. H. Pierce, the local honorary secretary, and other prominent members are
much interested in this movement, and hope that
all

local

members of

the

Institute

will

attend the

meeting to the end that some definite action may be
taken. It is believed that by holding the Chicago
meetings about 10 days later than the New York
meetings the local members will have time to
familiarize themselves with the papers and be prepared to discuss them fully. It is probable, also,
that

the

members

will

find

it

profitable

and

to

discuss

is not
intended to confine the discussions entirely to papers previously presented in New York. It is also
suggested that a committee be appointed to cooperate with the local honorary secretary in extending the influence of the Institute and increasing its
membership. In Chicago there are many electrical
men who would be benefited by joining the Institute,
and by forming a local organization it is
thought that the membership may be largely increased. This subject is one of general interest to
the Chicago members, and, as in addition all other
persons interested are invited to attend the meetings,
a large gathering will be in atis hoped that
it
tendance at the next meeting and all subsequent

topics

ones.

of

local

interest

in

addition,

it
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Extent of the Universal Exposition of
904.
St. Louis in
By W. E. Goldsboeough.
1

acliievements, history and possibilities of electricity are to receive special attention and exteiisive
treatment and display at the Universal Exposition
The authorities of the expoof St. Louis in 1904.
sition have given the science and industries of elecorder in the classification
first
of
the
place
tricity a
It has been made one of the
of the exposition.

The

principal departments, and arrangements and appropriations have been provided on a scale that should
insure to the country and to the -vyorld the greatest
electrical exhibit that has ever been assembled for
public and expert inspection.
This seems a significant and extraordinary state-

an extensive general plan
All of which is true. And in
this connection it should be mentioned that a mistaken idea exists generally of the scope and importance of the St. Louis Exposition. It does not seem
to be understood that the Universal Exposition of
St. Louis in 1904 is to be the most important and
extensive universal and international exposition ever
This, however, is the case, and too much atheld.
tention cannot be directed tO' the words international and universal, as they really describe the
nature and scope of the St. Louis Exposition. It is
not to be a local or territorial or even a national
exposition, as some may imagine.. It is to be a
world's exposition a universal exposition in the
fullest sense, and, as stated, the most extensive and
important that the world has seen.
The St. Louis Exposition is to be practically a
Consider what this will mean
$50,000,000 exposition.
for the public in the way of a world's exhibition to
and delight in, especially
inspect,
study
and
visit
when the splendid Columbian Exposition at Chicago involved a total outlay of only $30,000,000, and
when it is known that the experience in exposition
building makes it fully possible to make four dollars
yield as much to-day in such work and construction
ment,

and must imply

for the

exposition.

—

the structure. At the western end the
300 feet wide, and the entire width is
spanned in three gigantic trusses of a lOo-foot span
building

With the approval of the executive committee,
President Francis on November 18th, executed the
contract with John J. Dunnavant & Co. for the
construction of the Manufactures Building at a cost
of $719,399.
The contract requires that the building
be fully completed by the first day of July, 1903.

The

contractors for the Electricity Building report that they will finish the building by January
1st next.
The electrical work on the grounds is
progressing at a satisfactory rate. The main temporary buildings have been wired. Power lines have
been established, and power service is now being
furnished to those contractors that need same. There
has been placed on the ground 51,000 lineal feet of
three-inch conduit for wire distribution.

ST.

LOUIS

WORLD

S FAIR.

These
as was gotten out
1893.
facts will make the St. Louis Exposition of almost
double the elaboration, importance and interest presented to the world by the great Columbian Exposition of 1893.
The site of the exposition embraces 1,200 acres,
this of splendid park territory, adjoining further
rich park territory on one side, and splendid rolling
country and stretches of palatial residences on the
of five

dollars

in

other approaches. The Chicago fair site embraced
something over 600 acres little over half of what
is to be employed
in St. Louis.
comparison of the number and sizes of the various buildings of the two expositions will show in
further relief the superiority of the St. Louis Exposition 'over that of Chicago, which, to date, is
acknowledged to have been the most attractive and
extensive held in the world.
The Manufactures and Liberal Arts Building was
the great structure of the World's Fair at Chicago
in 1893.
It covered about 30 acres, its dimensions
being 787 by 1,687 feet. It housed a considerable
part of the exhibits of the exposition.
To enclose
this same class of exhibits five buildings will be
provided in St. Louis, covering an area of 43 acres,
almost one-third more than was used at Chicago.
The separation into distinct buildings is for purposes of higher classification, for which the St. Louis
Exposition will be noted. The Agricultural Building of the St. Louis Exposition will cover 500 by
1,600 feet, or nearly 20 acres; the Mines and Metallirrgy Building, 400.000 square feet; the Transportation Building, 720,000 square feet; the Education
Building, 400,000 square feet
the Electricity Building, 300.000 square
feet.
Altogether, the
exhibit
snace under roof at the St. Louis Universal Exposition will approach 250 acres.
In all there will be
16 large buildings.

—

A

;

St.

Louis World's Fair Notes.

Chief Ockerson of the Libera! Arts Department
reports that the American Society of Civil Engineers,
he Memphis Society of Civil Engineers and the St.
Louis Engineers' Club have decided to make cxhiljils in his department.
I

Smith & Eastman, contractors for the Machinery
have begun the erection of the big roof

Building,
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Canadian Power DevelopmentatNiagara

is

Falls.

By Orein

each.

The Canadian

E.

Dunlap.

Niagara Falls

is undergoing
and remarkable transformation. It has always been known as one of the most beautiful spots
on earth, but even this distinction did not fully sat-

side at

vast

a

isfy

residents

of

the

locality.

From

the

time the

Niagara Falls Power Company commenced its magnificent development on the New York side, the
Canadians have looked on with wonder at the growth
of the city on the opposite bank of the river, and
there has been a well-defined longing to have their

The exposition will have light effects that have
not been exploited, even in spectacular theaters. In
producing these light effects, lamps and other agencies will be employed that use the latest development
Henry Rustin, chief of the
of electrical science.
Electrical and Mechanical Department of the Division of Works, is now conducting experiments to
this end.
Chief Rustin's attention at present is
given principally to the night aspects of the great
main picture. Lighting here must be economic as
well as decorative, that is, it must light the avenues
and the buildings so that the exhibits stand out in
their proper values, and it must, in addition, produce
effects, where possible, entirely different from those
produced during the day. The Nernst lamp is
among those that are being tried. Mr. Rustin has
considered this lamp' for the ornamental lamp posts
which fringe the Grand Basin, but as there are
lamps for
several candidates ainong commercial
The
this office, no decision has yet been reached.
curious experiments which Chief Rustin is
conducting, however, are with the Cooper-Hewitt
mercury-vapor lamp, made by the Sawyer-Man Company of New York. With this an initial pressure
of between 50,000 and 75,000 volts is needed to start
Then a pressure of only 120 volts sufthe light.
luminosity.
Chief Rustin is
fices to maintain its
experimenting with other vapors than that of mer-cury and with lamps of other patterns. He desires
to use in the cascades some phosphorescent light
which will not only be luminous itself but impart
luminosity to the water it permeates. He believes
he has found the required agent in the Geisler-tube
adaptation, with which he is now experimenting.
These long tubes can easily be installed in the lips
of the cascade ledges, and the light coming through
the falling, turbulent water is expected to produce
entirely unprecedented spectacular effects.

most

subway was completed November
2ist.
The contract was let in two parts, as the
subway is composed of two sections radically difOne section was constructed
ferent in character.
entirely of wood, with wooden shelves at the sides
to carry the cables, and a passageway through the

The

MANUFACTURES BUILDING AT

of

trusses

November

electrical

This
center for the linemen engaged in repairs.
portion was eight by eight feet in cross-section and
It was built by the Barwick Con4.200 feet long.
struction Company, and the work was completed
early in the summer.
The second section was completed November 21st. It passes under the lagoons
and was built water-tight to keep the moisture from
the lagoons from affecting the insulation of the
cables.
Jacob Althaus was the contractor. The
work consisted of 64 tiled ducts, bedded in concrete,
and surrounded on all sides by a water-tight casing
of the finest Portland cement. There was installed
540 feet of this character of subway. Should repairs
be necessary, the linemen will be compelled to draw
the cables into the wooden subway, as no manholes
Extraorare supplied in the water-tight section.
dinary precautions were taken to make this secThe
tion of the subway absolutely water-tight.
contract specified that the outer casing of cement
interruption.
should be poured at one time without
The object of this was to prevent leakage at the
joint where work had been interrupted the day beThis specification compelled the contractor to
fore.
work nights after he had begun pouring the outer
casing and to employ shifts of workmen. The conThe subtract for this work was let August 2d.
way begins at the western end of the Machinery
Building, at which point will be located the switchboard from which the current from the big power
It runs under the main
plant will be distributed.
transverse avenue, which is closed at one end by
the Government Building and at the other by the
French Pavilion. This avenue is convenient of acPumpcess from all of the big exhibit buildings.
log conduits branch off from the subway to serve
all
the exhibit buildings with wires and current.
The largest branch will leave the subway west of
the Electricity Building and east of the Textiles
Building, to serve the focal points, made up of the
cascades and the Terrace of States, where the lighting of the exposition will reach its climax. The
co.st of the entire subway was .$25,985.

Seattle (Wash.) Electric Company has
incorporated with a capital stock of $100,000.
The company purposes to equip and operate power
and telephone lines. Those interested are R. W.
Bender, O. M. Spear and Fred E. Sander.

The West

licen

FIG.

CANADIAN POWER DEVELOPMENT AT NIAGARA
WHEEL PIT OF CANADIAN COMPANY.

I.

FALLS.

—

portion of the flow of the stream pass through turbines in the development of power. While the

Canadian hope has been a little slower in being
it has
come with great vigor, and at no
other point in the world are there" such mammoth
power plants and installations as at Canadian Niagrealized,

ara.

tically

Power Company, pracPower Company, was the

first

rights

The

Canadian

Niagara

the Niagara Falls
to secure franchise

in

Victoria

Park,

under an agreement with the commissioners,
it
now has its development progressing at a rapid
rate.
The methods employed in the development
of power on the Canadian side by this company are
quite similar to those of the Niagara Falls Power
Company on the New York side, which is -by means
of a wheel-pit and tunnel. According to the plans,
the Canadian wheel-pit will be about 480 feet long
and,

when completed, but the first section now being built
and shown in Fig. i is but 266 feet in length. The
be 21 feet wide and about 170 feet deep.
of the excavation is about 106
and it is going down at the rate of 12 feet a

will

pit

The present depth
feet,

Biki MMp'IKS^

v^4

"^Pp
^"j...

D

FIG. 2.

FALLS.

*,-

-.i.^\HniVgvwi

CANADIAN POWER DEVELOPMICNT AT NIAGARA
SITE OF FOREBAY OF CANADIAN COMPANY.

—

month. The conditions of rock are nearly the same
as on the American side, with the exception that
Water
a blue limestone is found near the surface.
in quantities, but the flow is hardly as much
on the New York side. This pit will contain
five 10,000-horsepower turbines, making the development of the section 50,000 horsepower, while the
completed pit will have an output capacity of 100,000 horsepower. The methods employed in the construction of the pit are almost identical with those
employed in the other big Niagara wheel-pits.
The two great power stations of the Niagara Falls
Power Company stand very close to the inlet canal
that brings the- water supply from the river, but the
is

as

met

November

29,
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new Canadian power house

will have a large forebay
and extending the full length of the
wheel-pit.
This forebay will narrow down to 250
feet at a point where a new stone arch bridge is
being built to carry the tracks of the Niagara Falls
Park and River Railway and a driveway. Here the
forebay becomes canal-like, but passing the bridge

front of

in

again flares out about 400 feet in width. It will
an average depth of iS feet of water. The
walls of the forebay will be of stone brought from
the vicinity of Montreal.
From the forebay at the
north end of the wheel-pit a canal 16 feet wide will
run northeasterly a distance of 500 feet to the river
and this will serve as an ice run. Gates will govern
the flow. It is intimated that the bridge across this
forebay will be the finest stone arch in the Niagara
locality, which is already rich in beautiful bridges.
Its length of 250 feet will be broken into five arches,
the foundations for one of which are shown in Fig. 2.
The contractors on the bridge are Mumford &
it

cart)'

Lowery.
Riley of St. Catharines, Ont., have the
building the wheel-pit, forebay and
Their plant consists of a boiler capacity of
for

750 horsepower, two compound Rand air compressors of 250 horsepower each, eight Sullivan channeling machines, eight Ingersoll drills, two Ingersoll gadders, two lo-ton Brown locomotive hoists
and other necessary equipment. Up to recently, Dawson & Riley used derricks on the work.

The

contract for the construction of the tunnel,
is held by \. C. Douglass, a man

and portal

shaft

It is

Power Company's Big

Project.

on the Canadian side that the Ontario Power

Company

has selected

its

point of development, but

company's plans are not yet fully announced.
However, the method of development will be very
similar to that of the Niagara
Hydraulic
Falls
Power and Manufacturing Company on the American side. Instead of having a surface canal, the
company will conduct its water supply through one
or more large pipes. These pipes will have a diameter of something like 18 feet, it is stated, and
will be concealed as they run through the park.
They will carry the water to a point on the high
bank over the power station, which will be located
at the water's edge in the gorge.
This station will
not be a great distance below the Horseshoe Fall,
and will almost continually be bathed in the spray
cloud of the Horseshoe. A large force of men is
now at work on the site, shown in Fig. 4, clearing
this

away

the

debris slope,

may begin very early next spring. The blasting on the site is something terrific, far exceeding
anything of the kind ever heard at Niagara, which
has known the roar of dynamite and powder almost

Fig.

3.

Portal of Tunnel

Under Horseshoe

daily for the past I2 years, as

development pro-

its

gressed.

preparing

In

for

its

development,

the

Ontario

Power Company has run a cofferdam nearly 800
feet long out into and down the river above the
DufFerin Islands. This has diverted the water that
usually flows about the islands further out in the
river, and the result is that the locality all about
the islands is high and dry.
Never before has such

Fig.

Fall.

4.

Power Station

Site of Proposed

ton and Albert Scheible

and E, Gontenbach, chief
electrician of the company, the subject of insulators being particularly dwelt upon.

The next meeting of the association will be held
on December 5th, when Captain A. DeKhotinsky,
late managing director of
tories at Paris, Rotterdam,

of Ontario

incandescent-lamp

fac-

Gelnhausen and MarlDevelopment of
European Incandescent Lamps."

boro, will present a paper on "Early

Niagara Falls Power Tunnel Tested to
Full Capacity.

was ever

there

a doubt in anybody's mind in
regard to the big tunnel of the Niagara Falls Power
Company at Niagara Falls, N. Y., having ample tailrace capacity to carry off the body of water that would
be used in the two wheel-pits in producing 100,000
horsepower, that doubt must be dispensed with, for
the big hole has been tested and has demonstrated
If

do all that it was built for.
was made on November 19th, from 10
the morning until five o'clock in the
The volume of water necessary for the

ability to

its

so that the building opera-

tions

Dawson &
contract
canal.

Ont.\rio

it

3S3

The

test

o'clock

in

afternoon;

was sent into the tunnel through the operation
of the 10 units in wheel-pit No. i, three in wheel-pit
No. 2, and through the three next penstocks and
wheel casings sufficient water was allowed to flow
test

make up

the quantity that would be used in dehorsepower In addition to this
volume of water, the tunnel carried oft' the discharge
from the turbines in the wheel-pit of the Internato

veloping

100,000

tional Paper Company, which produce 8,000 horsepower. The volume of water that was sent through
the tunnel was greater by double than that of many
notable rivers throughout the country, and still its
diversion from the main stream was not noticeable
on the cataract.
During the time of the tests the regulai' service

Company.

Fig.

5.

"Broken Rocb'at Brink of Horseshoe Fall.

CANADIAN POWER DEVELOPMENT AT NIAGARA FALLS.
of much experience in underground work at Niagara. In advance of the tunnel construction, Con-

sunk a shaft 10 by 16 feet
midway between the pit and the

tractor Douglass

to the

tunnel level

portal,

order to facilitate operations. The tunnel on the
Canadian side will have a length of 2,200 feet, and
it will be 25 feet high and 18 feet wide at the spring
line inside the lining.
Its height will, therefore, be
four feet greater than the big tunnel on the New
'Y'ork side, but it is only about a third as long.
The
tunnel has been driven and men are now removing
in

bottom bench.

the

The

plan

original

was

to

line

with brick similar to the tunnel first
but the scarcity of brick has forced the use
of concrete for a portion of the lining. The concrete will be faced w-ith vitrified brick.
In making
this concrete the stone from the bottom bench is
being used. Concrete will be used to the extent of
supplanting at least 3,000,000 brick, but 1,250,000
brick will be employed in the arch. In the concrete
work Contractor Douglass will use alx)ut 20,000 barrels of Lehigh cement, furnished by the Thorne
this

tunnel

built,

Cement Company of Buffalo. The vitrified brick
will come from Beamsville, Ont.
About 2.000,000
feet of timber was used in timbering the tunnel,
and this was furnished by the Haeberle mills of
Niagara Falls. The masonry about the portal CFig.
3) will not be commenced until next spring, owing
to

the

closeness of the

tunnel

to

the base of

the

Horseshoe Fall. It will be very massive, and will
be made of about 60 carloads of granite from Quebec and 200 carloads of limestone from Queenston,
Out.
Mr. Douglass' plant consists of two compound
duplex 125-horsepower Ingersoll air compressors.
operated by a 400-horsepower electric motor; two

Lidgerwood double-drum
elevator
crusher.

hoist,

in

use

at

hoists;

the

12 drills;
shaft,

and

one Otis
a
rock

spectacle been witnessed at the Falls, and there
has been much interesting and instructive study of
the rocky conditions of the river bed. On the completion of the company's work, the water will be
restored to this section, so that the beauty of the
spot is only temporarily destroyed.
All of the work done has the sanction of the commissioners of Victoria Park, who are carefully safea

guarding the scenic features of Niagara. At one
point (Fig. 5) excavated material has been dumped
at the edge of the Horseshoe Fall, but in time this
will all be riprapped, and will make a fine Ixiulevard
effect, adding greatly, it is said, to the delights of a
visit to Canadian Niagara.

Chicago Electrical Association.
The regular meeting of the Chicago Electrical
Association was held in its rooms in the Monadnock
Block, Chicago, on November 2ist.
President P. B.
Woodworth presided and the attendance of members
and visitors was the largest of any meeting held
this fall.
The paper of the evening was presented
by

Howard Brooks,

the Aurora, Elgin
his subject being

assistant

electrical

engineer of

and Chicago Railway Company,

"The Electrical Features of the
Aurora, Elgin and Chicago Railway." Mr. Brooks
treated his subject in an interesting and instructive
manner, giving detailed descriptions of the power
transmission, sub-station and third-rail features of the road.
He used a large number of
stereopticon views reproduced from photographs and
plant,

drawings

to

illustrate

his

lecture.

The discussion was led by George A. Damon,
who called attention to the very heavy investment
in this railway.
Whereas the customary capacity
for an electric railway is about 25 kilowatts per
track-mile, in this case the company has installed
100 kilowatts a mile.
P. Junkersfeld ascribed this as
probably due to the heavy business which is expected to develop on the line, and also spoke of
the growth of electrical transmission systems. Others taking part in the discussion were W. G. Carle-

of the

Niagara

Falls

Power Company was main-

tained, with the exception that for less than

the

big mill

of

the

an hour
Paper Company
discharge from its

International

shut down in order that the
wheels might not be observed in connection with
that of the wheel-pits of the power company.
In
other words, the service of the tunnel was observed
with and without the flow from the paper-mill
wheels.
The paper mill, it will be recalled, discharges its water into the main tunnel through a
lateral,
and some have claimed that this stream
pouring into the main body of water would act as
a dam, but the result was satisfactory in every way.
Through the test, the Niagara Falls Power Company obtains satisfactory information in regard to
its tunnel
some months before the completion of
the installation in wheel-pit No. 2, which will not
be in full operation until the latter part of next

During the period of the test much interest
was displayed by everybody in connection with the
spectacle caused by the stream from the tunnel pour-

year.

ing into the lower river. The discharge shot clear
across the river to the Canadian shore, a portion
of the surface current going up stream and the

down

other

portion

when

the tunnel

stream. It is predicted that
discharging the flow caused by
the development of 100,000 horsepower, the stream
will serve to hold back the ice that comes over the
falls, and thus aid in the earlier formation of ice
bridges of great size.
is

The draft of a proposed ordinance, regulating the
placing of electric poles, wires and cables, was presented to the San Francisco (Cal.) Common Council
recently by the International Brotherhood of Electrical Workers, No. 151.
This ordinance will prohibit the maintenance of any electric wire within 15
inches of the center of a pole and the placing of
wires conducting 600 volts or over within six feet
of any other wire.
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lends

itself

still

American

Pacific Cables

Ignoble uses of

electricity

and an

have sometimes the

at-

interest of this kind at-

taches to a recent surreptitious use of the electric

current discovered by the Society for the Prevention

New

of Cruelty to Animals in
in

show
was the

Jersey.

seems that

It

recently put on in a Jersey City theater

a

part of a caged lion to roar on several
on the approach of the heroine of the
drama, which was entitled "The Lion's Bride." An
animal expert who saw the show informed an officer
of the society that the lion's roars were caused by
pain and not by anger or a desire to eat the bride.
He also said that he believed the pain was due to
electricity.
The officer visited the theater and found
that the bottom of the lion's cage, which was of iron,
was connected with electric wires and made the lion
roar whenever the current was turned on. He notified the manager that the electricity must be omitted,
it

occasions

even if the lion refused to roar without it. The
order was obeyed, and the cruelty and deception were

Other unworthy uses of

electricity,

as in stimulating race-horses, burning holes in safes

capitivity

to

make

By

P. O. Keilhollz.

Illustrated

381

N.

W.

By

IlluFtrated

Storer.

381

Local Organization of the lostitute in Chicago
Extent of the Universal Exposition of St. Louis in 1904.
W. E. Goldsborough. (With World's Fair Notes.)
lustrated

381

By

Canadian Power Development at Niagara Falls, By Orrin E.
Dunlap. Illustrated
382,
Chicago Electrical Association
Niagara Falls Power Tunnel Tested to Full Capacity
..

382

Edison Company,
well
other
Edison operating companies
as
as
throughout the country, advocated strongly the use
current

direct

the Chicago

exclusion

the

to

alternating

of

3S5, 3S6
.386

the technical and commercial phases of elec-

engineering have changed and

387

materially

3&8
38S
388

388
388

388

38S'
3S8
389

developed

one

that

finds

so

this

its downtown distribution is illustrated
new Randolph Street sub-station, which is

This sub-station
is located in one corner of the basement of a large and
very well-known office building, the Masonic Temple,
and yet has an ultimate capacity, 6,000 kilowatts,
that is larger than a great majority of the central
The equipment of
stations in the United States.
described elsewhere in this issue.

fire

390

example of the company's
rotary-converter sub-stations, which have now been
standardized and brought to a high state of electrical and commercial efficiency.

390

390

this station is

or other accidents are especially notable.

station also

is

The

a typical

390
390, 391

Nearly every

company

electric-railway

in obtain-

391

Mich

391

Information from Indiana
Personal
Electric Lighting
Electric Railways

591, 392

392

ing

392
392
392
392
393

Publications

Trade News
Business

Record

393,

394

franchise and installing

its

its

system has ex-

perienced more or less trouble in securing consents
of property owners for the use of the highways or

392

Space Telegraphy

streets

that

on which their properties front.

bears on

this

question has

just

A

decision

been handed

down by the Supreme Court of Ohio. The case
was brought by the Hamilton, Glendale and CincinTraction Company against O. V. Parrish of
Hamilton, Ohio, and although the matter had previously been settled, so far as the contestants were
concerned, the case was allowed to go to decision to
test the point as to whether purchased consents are

nati

DATES AHEAD.
Engine Builders' Association of the United States, Sherry's
city. December ist and 2d.
Auditorium
Interstate Independent Telephone Association,
Hotel. Chicago, December gtb, loth and nth.
Master mechanics of street-railway companies (meeting for
organization), Cleveland, O., January J2. 1903.

New York

legal.

First,

syllabus of the decision

The

the consents of owners

TuNERiDGE Wells, kno-wn to telephonic fame as
an English town owning and operating its own exchange, has caused a great fluttering in the dovecotes of public ownership in Great Britain by deciding to sell its system to the National Telephone

a street to the construction

Company.

owner of an

It is said that this decision gives a great

shock to the agitators of schemes for breaking the
control of the National company through municipal

the capable administration of President
succeeding the energetic regime of President
Steinmetz, the American Institute of Electrical Engineers is moving forward with intelligent purpose

The membership

and increased energy.
rapidly; several

new

growing

is

organizations have been

local

formed or are being formed, and constant improvement is being made in the presentation and discussion of papers. The New York meeting of last
week was typical of the present method of handling

The

topics set for discussion.

ing was

subject for the even-

variable-speed

electric

control.

introduced the general subject

in

Mr.

Scott

a brief talk;

the

reading of seven short papers (by the authors, with
one exception) followed, and then there was a
free-for-all discussion.

As

the result of this method

a valuable record

of expert opinion and experience

A

report of this meeting, giving ab-

was obtained.

of papers and discussions,

stracts

The same

issue.

papers, with

is

some

begun

in

this

additional sub-

brought up at a Chicago meeting of the Institute to be held next week,
as announced on another page.
At this meeting it
is proposed to effect a local organization,
with an
advisory committee to co-operate with Mr. R. H.
Pierce, the local honorarv secretary, in extending

jects of local interest, will be

increasing the local membership.

This is a worthy
and the Western Electrician strongly com-

object,

mends it to the attention of
more of whom might join the
benefit

tual

of

its

Chicago readers,

Institute to the

mu-

and themselves. Nonbe cordially welcomed at the local
the

society

members

will

meetings,

and there should be a large attendance

next week's gathering.

at

Despite the anti-American
which,

tariff agitation in

Can-

the legislation of 1897 in favor of products of the

its

389

390) 39i. 392

Under

Scott,

current for

of the best, and the precautions that
have been taken to provide against damage from

DEPARTMENTS.

of the judges

in

power in outlying sections of the city. A notable
example of the company's dependence on alternating

389

389

all

Chicago
electrical exporter, was made in these columns a
few weeks ago, Canadian imports from the United
States continue to grow more rapidly than those
from .the United Kingdom. This is in the face of

388, 389

Telephone Opposition Assured in Utah
Wilmington's Claim to Distinction
Interstate Telephone Convention
Ohio Telephone Notes
Telephone News from the Northwest
Southern Telephone Developments
New Companies
General Telephone News
Manufacturers and Dealers
Oral Agreement in Relation to Patent Ownership
Transatlantic Space Telegraphy
A Storage Battery Without Jars
Stanley Company's Transformers Non-infringing

Now, how-

current for the city distribution system.

company, as well
as every large central-station company, using alternating current extensively in transmitting power
to points of direct-current conversion and distribution and also recommending its use for light and

383

386

Illustrated Electrical Patent

FEW years ago

ever,

384,

Situation

shock

trical

386

Detroit,

electric

383

Pittsburg Meeting of the Institute
The Work of the Signal Corps. Part III
Development of the Telephone Field

Correspondence
New York Notes
New England News
Southern Developments
From the Buckeye State

tormented by

has been

a spectacle for the gaping multitude.

383

Book Table

The Evansville

have been made, but

instance where a wild animal

reversed, and

is

the scope of the Institute's influence in Chicago and

A

of

Steam Pipe Covering and Its Relation to Station Economy.
By H. G. Stott. Illustrated. (Association of Edison
Illuminating Companies.)
Contests Over Susquehanna River Power Development

first

Il<•

Editorial

"tickers,"

false

probably the

this is

in

for

such

to

agree to the decision.

traction of novelty,

such consent

moving from the streetlot owner.
The decree

consideration

company

of the lower court

in

CoQtrol.

valuable

railroad

no public policy

is

against giving

utilities.

By R. T. E. Lozier. Illustrated
380, 381
Electrically Operated Coal Hoist Having Variable-speed
Three-wire System for Variable-speed Motor Work.

state

problem of the control of what are known as public

and operating

IVIotors.

of abutting lots are free to give or withhold
such consent, upon such terms as to them severally

a

undoubtedly offers the best solution of the

to

ers

ship under judicious municipal or governmental reg-

in the

railroads

street

;

[Ohio]

(Papers aod discussions
before the American Institute of Electrical Engineers in
3S0. 381
New York.) Part I
The Operation of Machine Shops by Individual Electric

Electric Variable-speed Control.

authorize

to

constructed and operated against the wishes of
the owners of lots on such street
fourth, the own-

proper, and there

stopped at once.
379

authorities

1902

29,

be

may seem

As

ownership than telegraphy.

377. 378, 379

British and

nicipal

this

ulation

Randolph Street Rotary Sub-station

engaged
most

case of other quasi-public enterprises, private owner-

less to public

application. ?

still

is

course, but the

for the telephone business

prising,

CHICAGO.

=

TELEPHONE MAIN

of

promising experiment in the line of municipal telephony seems to have failed. The result is not sur-

EVERY SATURDAY.

510 Marquette Building,

British Postoffice

the telephone husiness,

in

November

is

of lots

as

follows:

abutting on

and operation of a

street

railroad on such street are not property rights that
can be appropriated under the power of eminent

domain;
rights,

second,
rights

but

such
in

aljutting lot

are not property
nature personal to each

consents

their
;

third,

such personal rights

were bestowed by the General Assembly on owners
of abutting lots as a check upon the power of mu-

ada,

allusion

to

in

the

case

of

a

United Kingdom. In that year the Canadian tariff
laws were so adjusted as to give an immediate reduction, beginning with April, 1897, of 12% per
cent, in tariff rates on imports from the United
Kingdom, with a further provision that another
12% per cent, reduction should- occur in 1898. In
1900 a still further reduction was made, making the
total reduction of tariff rates in favor of merchandise from the United Kingdom 33% per cent.
Notwithstanding this preferential tariff, official statistics show that in the fiscal year 1896, the one immediately preceding the year in which the reduction
of tariff in favor of products from Great Britain
began, Canadian imports from Great Britain were
$32,979,742, and in 1902 $49,206,062, an increase of
In 1896 the Canadian imports from
$16,226,320.
the United States were $58,574,024 and in 1902
Thus, the
$120,814,750, an increase of $62,240,726.
increase of the United States, compared with Great
Imports from
Britain, is both actual and relative.
Great Britain formed in 1896 30 per cent, of the
total imports into Canada and in 1902 24 per cent,
while imports from the United States, which in
1896 formed 52 per cent., formed in 1902 60 per
The Docent, of the total imports into Canada.
minion is a good customer of the United States
manufacturers of electrical goods, and we naturally
hope that this condition will continue, although it
must be confessed that there is an "increasing tendency on the part of American producers to build
factories
its

own

in

Canada. However, if Canada makes
machinery, we will view the change

electrical

with equanimity, as
ital

and inventors

trical

the

competition

United

lion's

States

it

is

likely that

American

cap-

will benefit thereby; but in elec-

with

any

should,

transatlantic

economically,

share of Canada's business.

country,

have

the

I

November

29,
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Steam Pipe Covering and
to Station

By H.

Its

Relation

Economy.'
G.

Stott.

An

investigation of the best engineering practice
in covering higli-prcssnre steam pipes disclosed the
fact that although several tests of the efficiency of
different types of covering had been made, nothing
had been done toward determining the most economical thickness and the most efficient method of
applying the covering, when taking into consideraBefore awardtion the resultant station economy.
ing a contract for covering the steam pipes in the
Manhattan Railway Company's power house, a careinvestigation and test of different types and
ful
thicknesses of covering was made under the author's

38s

ward used

in determining temperatures of the various sections.
Current sufficient to heat the pipe to approximately
370 degrees Fahrenheit (corresponding to a steamgauge pressure of i6o pounds) was kept on for three
days continuously, in order to dry out the various
coverings, after which they were allowed to cool
oft" to the air temperatures before starting the test.
The temperature of the room was kept between
27 degreees C, and 31 degrees C. during the entire
Each section had about 600 readings taken,
test.
and where any doubt existed in reference to readings, the entire series was gone over a second and
third time, with the gratifying result that it was
conclusively shown that the test could be repeated
with a variation of results not exceeding two per

cent.

The method

of test was to put a current of

suffi-

through the pipe to heat it to. say, 220
degrees F., and keep this current on for a sufficient
time to enable all sections to maintain a constant
cient quantity

in close contact with one another; one-eighth-inch
asbestos paper placed next pipe, finished with resin
paper and canvas.
(No. 9) Laminated one-inch sectional covering,
composed of 64 layers of asbestos paper, in which
W'Cre embedded small pieces of sponge.
Outside covered with canvas pasted on, finished with resin paper
and canvas.
(No. 10) Laminated I'/n-inch sectional covering,
composed of 12 plain layers of asbestos paper, with
corrugated layers in between, thus forming longitudinal air cells one-eighth-inch asbestos paper ne.xt
pipe sections wired on and finished with resin paper
and eight-ounce canvas.
(No. 11) Laminated one-inch sectional covering,
composed of eight layers of asbestos paper with corrugated layers in between, the corrugations forming
finsmall air ducts radially around the covering
ished with resin paper and eight-ounce canvas.
(No. 12) Laminated i%-inch sectional covering,
composed of six layers of asbestos paper, with cor;

:

;

rugated

layers,

forming

longitudinal air cells
outside of sections covered with
two layers of canvas pasted
;

^_^_

M

Vi=

1—

on,

and

finished

paper and canvas.
(No. 13) Solid

Potential Leads to Mercury Cups

with resin
one-inch

molded sectional covering,
composed of a magnesia
compound, mostly talc one-

Section of Coveriug

;

X

P'l

1500000

C.M.Cable

eighth-inch
next
pipe

asbestos
;

resin paper

STEAM-PIPE COVERING.

u
direction,
that it is

and the results proved to be so important
hoped this paper giving these results may

members

of this

association.

prove of value to the
In order to get the necessary data, it was decided
to carry out a complete test of the various types
of covering on the market, and also to investigate
the effect of varying the thickness of the insulating
wall.

The usual method of test previously used was the
condensation method, but this method is subject to
After maso many errors, that it was abandoned.
ture consideration, an entirely new method of test
was decided upon, which the author believes meets
every requirement of accuracy and perfect fairness
to ail, w-hile covering a wide range of temperatures,
and so giving many points, which, when plotted in
a curve, would tend to show not only the efficiency
of a covering, but, at the same time, indicate any
errors in taking readings.
The method adopted is illustrated in Fig. i, and
consisted in coupling up about 200 feet of two-inch
iron pipe and mounting the same on wooden horses
about 3V2 feet from the floor, the three lines of pipe
being approximately four feet apart and four feet
from the nearest wall, in order to avoid any errors
due to heat convection and radiation.
Sections 15 feet in length were marked off on the
straight portions of the pipe, and so arranged as not
two feet
to include any pipe couplings or bends
from each end of each section heavy potential wires
were soldered on to the pipe, and at the extreme
ends of the pipe 1,500,000 circular-mil copper-insulated cables w-ere soldered on, the openings in the
pipe having been previously closed by means of a
standard coupling and plug. One of these cables
ran direct to one terminal of a 250-kilowatt, 250volt, steam-driven, direct-coupled exciter, which was
solely devoted to furnishing current for the test,
and which could have its voltage varied within wide
limits, so as to furnish any current up to 1,500 amperes.
The cable connected to the other end of the
pipe was then connected to three ammeter shunts
in series in order to enable the readings to be easily
checked, after which it was carried through a circuit-breaker and switch to the other exciter terminal.
The pipe-covering test was carried on in a vault
in which there was no source of heat and no possibility of drafts of air, and arranged so that the
section in which the test was being carried on could
be locked up in order to prevent interference with
the test.
Invitations for bids were sent to all the principal
pipe-covering manufacturers and jobbers, specifying
that each one would be expected to cover one or
more sections of the two-inch pipe for a competitive
test, and that samples from the successful bidders'
covering would be analyzed in the company's chemical laboratory, and no covering accepted which departed more than three per cent, from this analysis.
special Weston milli-voltmeter was ordered,
with which readings were taken from the potential
wires, the latter all being brought to mercury cups
on a testing table near which the altimeters were
also located.
Preliminary tests were made with a small current
in order to establish the individual resistance of the
ii-foot sections between the potential wires; this
current was then gradually increased and more readings taken, together with thermometer readings from
thermometers having their bulbs in contact with the
pipe at an angle of about 30 degrees, the stems projected through the covering. From these readings
a coefficient of .4649 per cent, increase of resistance
per deg ree Centigrade was determined, and after;

A

Paper (somewhat abridged) read before the Association of
Edison Illuminating Companies at Mount Washington, N. H.,
I.

geptctnberg-ii,

1902.

— DIAGRAM

readings. As all the sections were in series electricall)^, the current
was, of course, the same, so that
no error could arise, due to variation of current.
The object of leaving two feet at the end of each
section, or four feet between potential wires, was to
avoid any error due to conduction of heat through
the pipe. Tests were made to prove the efficiency
of this precaution, and showed that no perceptible
error was introduced.
constant temperature having been obtained, it
is evident that
the watts lost in each section give
an exact measure of the energy lost in maintaining
a constant temperature, and from the watts lost the
British thermal units are readily calculated.
Fig.
2 shows the result of the test values being reduced
to loss in British thermal units per
square foot of pipe surface at various
temperatures in the curves, and at a
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This sample was
submitted for low-temperature work only, such as boiler
feed and drips.
(No. 14) Solid one-inch molded sectional covercanvas.

OF ELECTRICAL TESTING METHOD

temperature (this period was found to be about 10
hours), when readings of the milli-voltmeter were
taken on each section with simultaneous ammeter

finished

composed of magnesian compound,

ing,

principally

one-eighth-inch layer of asbestos paper next
pipe, and finished with resin paper and eight-ounce
canvas.
(No. 15) "Remanit," composed of two layers
wound in reverse direction with ropes of carbonized
silk.
Inner layer 2Mi inches wide and one-half inch
thick
outer layer two inches wide and three-quarters inch thick, ovef- which was wound a network
of fine wire; one-eighth-inch asbestos next pipe;
finished with resin paper and eight-ounce canvas.
talc

;

:

Made

in

Germany.

(No. i5) Two and one-half-inch covering, composed of 85 per cent, carbonate of magnesia, onehalf-inch blocks about three inches wide and
iS
inches long next pipe and wired on; over these

at

160 pounds pressure in the table.
After a series of readings had been
completed,
the
current
was raised
sufficiently to give approximately 50
degrees F. rise in the least efficient
covering, and maintained constant for
10 hours, when another series of readings were taken, and so on until the
temperature of the pipe had re_ached
a point far above anything used in
practice.
The extremely high readings' were taken as a matter of interest, as they were gotten when the
low-efficiency coverings were only at
working temperatures.
brief description of each covering
may be of interest.
(No. 2) Solid sectional covering,
1V2 inches thick, composed of granulated cork, molded under pressure,
and then baked at a temperature of
500 degrees F., one-eighth-inch asbestos paper next pipe finished with resin
paper and eight-ounce canvas.
(No. 3) Solid one-inch molded sectional covering, composed of 85 per
cent, carbonate of magnesia, finished
with resin paper and eight-ounce can-
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(No. 4) Solid one-inch sectional
covering,
granulated
composed
of
cork,
molded under pressure, and
baked at a temperature of 500 degrees
F., one-eighth-inch asbestos paper next
pipe,

finished

eight-ounce

with

resin

paper

o 20-

and

canvas.

(No. s) Solid one-inch molded sectional covering, composed of 85 per
Outside
cent, carbonate of magnesia.
of sections covered with canvas pasted
and
on.
Finished with resin paper

i.j

2.

eight-ounce

canvas.

(No. 6) Laminated one-inch sectional covering,
composed of nine layers of asbestos paper, with
granulated cork in between. Outside of sections
covered with canvas pasted on, one-eighth-inch asbestos paper next pipe, finished with resin paper
and eight-ounce canvas.
(No. 7) Solid one-inch molded sectional covering,
composed of 85 per cent, carbonate of magnesia.
Outside of sections covered with light canvas pasted
on, finislied with resin paper and eight-ounce canvas.
(No. 8) Laminated one-inch sectional covering,
composed of seven layers of asbestos paper, indented with one-quarter-inch square indentations,
which serve to keep the asbestos layers from coming
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Heat Loss: B.T.tJ. per sq.ft.of Pipe Siuface per Minute,
STEAM PIPE COVERING. - RESULTS OF TESTS.

blocks were placed solid two-inch molded sectional
covering; outside covered with canvas pasted on;
finished with eight-ounce canvas.
(No. 17) Two and one-half-inch covering, composed of 85 per cent, magnesia. Put on in a twoinch molded section wired on; next the pipe and
over this a one-half-inch layer of magnesia plaster
covered with canvas pasted on, and finished with
eight-ounce canvas.
(No. 18) Two and one-half-inch covering, composed of 85 per cent, carbonate of magnesia. Put
on in two solid one-inch molded sections, with onetwo
half-inch layer of magnesia plaster between
one-inch coverings, wired on, and placed so as to
break joints; finished with eight-ounce canvas.
(No. 19) Two-inch covering, composed of 85 per
;
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cent, carbonate of magnesia, put on in two one-inch
layers, so placed as to break joints, and finished with

eight-ounce canvas.
(No. 20) Solid two-inch molded sectional covering, composed of 85 per cent, magnesia; outside of
sections covered with <:anvas pasted on; finished
with eight-ounce canvas.
(No. 21) Solid two-inch molded sectional coveroutside of
ing, composed of 85 per cent, magnesia
finished
sections covered with canvas pasted on
with eight-ounce canvas.
specificawere
excluded
by
the
and
Nos. 2, 4, 6
15
tions, which stated that "no inflammable material
would be considered," but a test was made at the
request of the manufacturers, in order to give a
comparison with the other materials.
It will be noted that two samples covered with
the same thickness of similar material give diff^erent
for example, Nos. 3 and 5, and also Nos.
results
20 and 21, though of practically equal thickness,
show quite a perceptible difl^erence in loss per square
Upon investigation, the cause of this difference
foot.
was found to be in the care with which the joints
;

;

;

between sections were made. A comparison between Nos. 19 and 20, showing two coverings having exactly the same total thickness, but one applied
in a solid two-inch section, and the other in two
one-inch sections, proved the desirability of breaking
joints.

An

attempt was

made

to

determine the law gov-

eiifect of increasing the thickness of the
insulating material, and for all the 85 per cent, magnesia coverings the efficiency varied directly as the
square root of the thickness, but the other materials
tested did not follow this simple law closely, each
one involving a different constant.
The carbonized silk covering is the most efficient,
having a relative efficiency of 86.9. while curve No.
3, giving a comparative result for 85 per cent, magnesia, comes second, with 84.2 per cent, efficiency.
The two other samples of 85 per cent, magnesia
(curves Nos. s and 7) show efficiencies of 83.1 and
83.2 per cent., thus confirming in a remarkable way
the results on the other sample.
To determine which covering is the most economical the following quantities must be considered
First, investment in covering; second, cost of coal
third, five per cent,
required to supply lost heat
interest on capital invested in boilers and stokers
rendered idle through having to supply lost heat
fourth, guaranteed life of covering
fifth, thickness
of covering.
From an inspection of the first three quantities, it
is apparent that the covering which shows a minitotal cost of the three at the end of a specified
time is the best covering to adopt, for the loss in
heat at the end of 10 years may readily cost over
three times as much as the first cost of covering.
As the geometrical dimensions of the covering are
a function of the cost of the increased thickness desired, it will generally ibe found that increasing the
thickness of the material will increase the investment.

erning the

:

;

;

mum

Contests over Susquehanna

River

Power Development.
The option of the Continental Trust Company
of Baltimore to purchase the common stock of the
United Electric Light and Power Company of that
city and the stocks and bonds of the Mt. Washington Light and Power Company has been exercised.
It is the object of the syndicate to secure power from
the Susquehanna River.
Complete reports from the
engineers employed in inquiring into the power possibilities of the big stream are in the hands of Mr.
Warfield, president of the Continental Trust Company. Just what body of capitalists will secure the
monopoly of the immense power that could be derived from harnessing the Susquehanna River is a
matter that is ncnv being stubbornly fought over by
Baltimore capitalists arrayed against a coterie of
Philadelphia capitalists.
The contending corporations are the old Martic
Power Company, which several years ago undertook
the preliminary work of constructing an immense
power dam near Wrightsville, and the more recently
incorporated or rather reincorporated Susquehanna
Canal and Power Company. Each of these companies has had for several months past separate
corps of surveyors at work along the river and the
abandoned canal. These surveying parties have had
several contentions
over claims of the opposing
'Companies, resulting" in some instances in fistic conflicts.

incorporation of
two new power companies composed of Quaker City capitalists and having for their purposes the construction of plants on
the Susquehanna River is likely to lead to further
complications in the situation. The new companies
are known as the Long Level Power Company and
the Shenks Ferry Power Coinpany.
The scope of the prospective power achievements
on the Susquehanna in Pennsylvania extends from
Peach Bottom to a point just south of York Haven.
These sites and the intervening points are conThe plan
trolled by seven separate corporations.
The
of the Baltimore people is to consolidate these.
citizens of York and the county are inclined to
champion the claims of the Baltimore promoters of
The .scope of the operations on
the power project.
the lower Susquehanna in Maryland will also be of
considerable magnitude, and will directly benefit the
manufacturing industries and lighting interests of
Baltimore.
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BOOK TABLE.
The Telephone Green Book

Compiled by
H. Robinson, Cleveland
The Telephone Green
Book Publishing Company. Pp. (six by nine
(1902).

:

inches),

231.

Price,

$2.

As

the sub-title of this useful book of reference
it
is "a complete directory of the Independent telephone companies in the states of Ohio,
Indiana and Michigan, together with such state and
company statistics as will be of interest to those
concerned in the growth of the Independent movement, and three special papers setting forth the history and describing the Independent conditions in
each state, written especially for the Telephone Green
Book by the following gentlemen, who are best qualified to undertake the task
Ohio, by J. B. Hoge
Indiana, by S. P. Sheerin Michigan, by J. B. Ware."
This long sentence covers the scope of the book so
well that little remains to be added except the comment that Mr. Robinson, who is assistant general
manager of the United States Telephone Company
of Cleveland, has collected much valuable material,
notwithstanding a modest prefatory note in which
he deprecates the "rather crude manner in which
the statistical data have 'been put together."
The
statistics of Independent telephone companies in the
three states covered seem to be exhaustive and accurate, although they might be made more easily
available for reference by improvement in the typographical arrangement. It is a pity that statistics
of Bell exchanges could not have been included, but
the compiler says that the Bell companies refused
all
information, and that to ascertain the number
of Bell subscribers in each state he had to resort
However, as a purely
to "much circumlocution."
Independent directory and statistical reference book
the volume is of value. When the next edition is
issued other states should be added, and the states
should be arranged in alphabetical order.
indicates,

:

Electricity and Its Similitudes. By Charles H.
Tyndall, Ph. D.. S. T. D.
New York:
1902.
Fleming H. Revell Company. Pp. (five by 7%
nine
full-page
inches), 215, with
illustrations.
Price. $1.

One is familiar with works on electrotechnics,
electometallurgy, electrochemistry, electrotherapeutics
and the like, but this is perhaps the first book that
may be styled electro-religious. Its author is a
clergyman, the pastor of the Reformed Church of
Mount Vernon, N. Y., but it is evident that he is
also something of a student of physics, as shown
by his book and by his associate membership in the
American Institute of Electrical Engineers. The
it
is
volume is not intended for technical men
really a little book of condensed sermons, based
;

on illustrations drawn from electrical phenomena,
and should be of use principally to preachers seekSubjects such as
ing fresh illustrative material.
"Electric Conductors," "Wireless Telegraphy" and
"Insulation" are considered, and appropriate moral
lessons are drawn.
Thus, "The mystery of electricity finds its peer in the mystery of godliness."
Again, "It is a well-known fact that in the ScripHe is
tures oil is symbolic of the Holy Spirit.
the most perfect spiritual insulation for the soul."
Leyden
And, further, "The similarity of this [the
(Due's life is
soiritual life is apparent.
insulated from injurious contact with sin by
keeping his inner spiritual condition at high potential."
Sometimes the illustrations seem to be a
little forced and to be merely unusual rather than
phenomena are
natural
convincing. Occasionallv
misstated, as "It was seen that the mysterious someNot
thing called electricity is a source of power."
infrequently, too, the rhetoric seems somewhat florid
But it is not diffito the plain electrical layman.
cult to find blemishes in any work, and the search
persistent
become
too
the merit
them
may
easily
for
of the book is that it enters a new field and, in a
fresh, pleasing way, helps the reader to consider
the analogy of things material and things soiritual.
The most momentous thing in the book is this
"What God does in grace, that He has beautifully
And I believe that
typified in nature, in electricity.
it
is more than in type that He is manifest there.
He Himself is the energy wherever seen in nature."
This seems to say that electricity is God.
jar]

to the

best

:

The Elements of Electrical Engineering A
Students.
By Tyson
First
Year's Course for
I.

E.

E.

Nostrand Company.

New

1902.

London

Van
Lockwood

York:

D.

Crosby,
inches), xi.. 332, with
:

& Son. Pp. (eight by 5%
204 illustrations and seven tables. Price, $3.
This hook is based upon lectures given by the
author to students in electrical engineering at the
Polytechnic in London, England. Being an elementary treatment of the subject of electrical engineering, the author has, as far as possible, avoided all
The subjects are
difficult mathematical expressions.
treated in good, clear English and the problems, of
which there are a number at the end of each chapter, are worked as simply as possible and only to
that degree of mathematical accuracy required in
practical work.
Ohm's Law is first considered, and the treatment
of it is clear and forcible, tending to impress the
student with its importance in his future study of
electrical engineering.
The second chapter treats of
electrical units involved in Ohm's Law and explains

—

—

are
derivation.
Circuits series and parallel
developed in the next chapter with the methods of
treating
problems involving such circuits. The
their

1902

terms series and parallel are fully and simply explained, with
accompanying arithmetical problems.
In the same simple manner are treated, in the next
five chapters, the heating and magnetizing effects
of a current, as also its electrolytic effect.
Having
taken up the different fundamental ideas of current
electricity as to the effects produced by it, the author
then treats indicating instruments employing these
effects
ammeter, voltmeter, ohmmeter and wattmeter accompanying each description with a clear
and well executed illustration. First the instruments used in the factory side of the work are given
and then those more delicate instruments seen only
in the laboratory.
-

—
—

The above more elementary work is taken up
the first 12 chapters of the book and the next
two chapters treat of lighting circuits, both arc
and incandescent and their corresponding lamps.
Chapter 15 deals with the direct-current dynamobi-polar and multi-polar machines, and the methods
employed in building them. The armature, field and
commutator are each explained for the student, exin

planatory
illustrations, aS' brfore,
always being
plentiful.
The last chapter (No. 16) is given over
to the direct-current motor, the description being

along the same lines as in the case of the dynamos.
An index covering eight pages is provided.
Self-propelled Vehicles. A Practical Treatise on
the Theory, Construction, Operation, Care and
Management of All Forms of Automobiles. By
Jaines
E.
Homans, A. M. 1902. New York:
Theo. Audel & Co. Pp. (5% by 8% inches), viii.,
632, with 468 diagrams and illustrations.
Price,

This is a comprehensive treatise on the subject
of automobiles and forms, on the whole, a valuable
contribution to
technical literature, although, as
stated in the preface, "the treatment of subjects
throughout has been kept as nearly as possible in the
lines popularly called 'non-technical.' " The arrange-

ment in general is clear and logical, although there
are a few misplaced chapters. There are 45 chapters
in the book, which fall into several well-marked divisions, as Nomenclature, History, General Mechanics
(including frames, wheels, tires, springs, bearings, lubricants, brakes, etc.). Steam, Gas and Gasoline. Electricity and Practical Hints on Operation.
Within this compass it would seem that the automobilist should find pretty nearly everything he desires to know, unless a'bout automobilism as a sport,
which appears to be disregarded as outside of the
scope of the book. The construction and operative
principles of steam and gasoline automobiles are
treated in detail.
The electrical reader will wish
that a greater proportion of the book were given to
the features of the vehicle of his choice, but, although this portion of the work might certainly be
improved by giving greater technical attention to
controllers, batteries and motors, yet the five electrical chapters give a general idea of the essential
features of electrical carriages.
It
is,
of course,
true that at the present time road vehicles driven by
electricity are not the prevailing type
nevertheless,
it
would seem that such an important electrical
possibility as the new Edison storage battery, for
instance, should not have
been entirely ignored.
Under the heading "How a Motor Carriage Turns"
a full discussion of the use and functions of compensating or differential gears is given, explaining
how it is possible to maintain a steady drive of the
motor while the two driven wheels are rotating at
different speeds, as in the act of making a corner.
The chapter on "Steering a Motor Carriage" deals
with the subject of stud axles and other pivoted
arrangements on the forward wheels, also with the
various steering connections and the situations involved in securing the proper arcs of turning on
the steering wheels.
7
Many types of vehicles are described and illustrated, particularly those driven by gasoline engines.
The chapter on speed-changers and reversing gears
for gasoline carriages is one of the most elaborate
in the book.
The volume is fairly well printed, but
the illustrations are of varying degrees of excellence, and the whole book gives evidence of haste
in preparation.
An index adds to the value of the
;

work.

Pittsburg Meeting of the Institute.

:

Sewell, A.

29,

A

meeting of the American Institute of Electrical
Engineers was held in Pittsburg, Pa., on November
P. H. Lincoln presided
loth, at the Electric Club.
at the meeting and the general subject of "IlluminaAbstracts of the papers and
tion" was discussed.
discussion at the New York meeting and interesting
additional material with respect to the Nernst, Bremer, Cooper-Hewitt and acetylene lights were preThe several kinds of light were on exhibisented.
tion.
Those taking part were Professor Kintner
and Messrs. Scott, Wurts, Henderson, Lincoln and
Dr. Recklinghausen. Over 30 of the Institute men
were present, together with a large attendance of
members of the Electric Club and visitors, about. 200
A standing local committee was appointed,
in all.
consisting of P. M. Lincoln, chairman
J. S. Peck,
secretary
C. W. Rice, Professor S. M. Kintner and
H. W. Fisher, to have charge of future meetings.
;

;

The Big Bend Rural Telegraph Company

of

Den-

has been incorporated with a capital of
The incorporators include Arthur Carter,
$10,000.
Charles Carver, C. W. Burke and others.
ver,

Colo.,

November

29,
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The Work

of the Signal Corps.
Part

III.

The telegraph and cipher bureau of the White
House, to place the commander in chief of the army
and na^•^• in quick and direct communication with
the forces on land and sea. and with our diplomatic
representatives abroad, has remained under the immediate supervision of Captain Benjamin F. MontTwentj'-five telegraph wires,
gomerj-. Signal Corps.
several of which are duplexed, ana 15 telephonic
cables connect the telegraph and cipher bureau with
the departmental lines of the government and with
commercial companies of the country.
hile the chief signal officer of the army, in considering fire-control matters has consistently sought
the advice of the expert electricians among tne officers of the Signal Corps, yet the burden of the work
has fallen upon Captain Edgar Russel. assistant in
charge of the electrical 'division of this office. In
devising suitable electrical apparatus for the artillery
several members of the Signal and Artillery Corps
have contributed materially in suggestions and experiments. It has fallen, however, to Captain Russel
to fornnilate specifications, make the official tests
and prepare the instructions for the use of various
instruments and material, of which the most important are the armored cables, master clocks, service telephones and telautographs. Through the e.xertions of these officers the chief signal officer of the
arni}^ was able to fix upon the material, instruments
and systems which it is believed would successfully
solve the problems of fire-control communications
as far as the Signal Corps of the Army war concerned.
As far as is known, there is no army in the world
that has fully and successfully solved the problem
of reliable and instant intercommunication between
the men at the gun, the battery commander, and
the fire-control officer.
The scheme, as put forward,
and as tried by tests made at the army and navy
maneuvers in Long Island Sound during the past
months works, even under the adverse conditions
that then obtained.
The materials needed for these
tests were received so late that the telephones, batthe scene so late that they were assembled with as
much haste as though it were a period of actual
hostilities, and the results cannot but be considered
with credit to both the manufacturers, to the Artillery Corps, who suggested, and to the Signal Corps,
who planned and ordered.
The electrical installation of the coast defenses of
the United States will cost eventually in the neighborhood of $i.cco,cco, and in time its annual maintenance must cost at the very least $50,000, figuring
the deterioration of the electric plant at 10 per cent.
Many of the costly instruments, such as telautographs, master clocks, special telephones, switches
and batteries, are certain to deteriorate very rapidly
unless properly cared for. The proper supervision
of these elaborate and expensive electric plants will
prevent what otherwise will be an enormous waste
in the years to come.
At present the Signal Corps
of the Army has no part in the supervision or inspection of these installations, which become part
of the artillery plant as soon as installed and turned
over in cood order.

W

Wireless Telegraphy.
1899 the Signal Corps of the Army devised a system of wireless telegraphy, which was
the first one ever successfully operated at a distance
in the United States, it transmitting messages satisfactorily between Fire Island and Fire Island light,
a distance of 10 miles.
This system, improved in details and installed
more than tw"0 years since in San Francisco harbor,
has worked satisfactorily the entire time, except for
a few hours needful to replace broken parts.
This
15 believed to be the longest record of satisfactory
teries. master clocks and telautographs arrived on
working between any stations, and it has been done
not by highly paid experts but by the enlisted men
of the Signal Corps, whose skill and intelligence
are worthy of commendation.
It
was hoped that circumstances would permit
the establishment of wireless stations at suttable
points in the Philippines.
While the existing conditions are in many respects ideal, the constant pres.sure for every available man in other directions made
experimental installations of this kind impracticable.
'I he
signal officer of that division considers that
such installation w'ould. in the present condition of
the invention, be expensive and inefficient, in which
opinion the chief signal officer of the army coincides.
The pressure of duties has rendered any extended investigations impossible for Signal Corps
officers, even in the United States.
Working out
of hours, however. Captain Russel reports as follows
"During the months of February and iMarch experiments with the buzzer as a transmitting instrument for earth-current telephony and telegraphy were
made. The apparatus used and results obtained
are embodied in the report appended. It was found
that communication could be had between stations
separated i'/4 miles, using 2co or 300 feet of wire
at each station with ends connected to earth."
Speaking further of the De Forest system. Captain
Russel reports that verj' good results were obtained,
and it is believed that this system of transmission,
utilizing an alternating current with a step-up transformer in oil insulation, is theoretically the best as well
as giving the most promising practical results. The alternating-current method does away at once with

Early

in
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most troublesome and annoying part of wireless
apparatus the interrupter. Of course, it introduces
the troublesome feature of a generator and motive
power for driving the alternating dynamos, but a
small motor dynamo, driven by the same battery
power necessary to run the ordinary induction coils
used in wireless telegraphy, will be fully as compact and simple as the coil and interrupter.
The
transformer is a compact ironclad affair, not easily
damaged, as the ordinary induction coils are. The
spark given by the instruments used at New London, Conn., has all the qualities which wireless methods have demonstrated best, being intensely white,
clear cut, and having a vicious tearing sound that
indicates a large amouttt of energy being delivered
across the spark gap.
Unfortunate conditions interfered with the work
of the experts of the Fessenden and Marconi systhat

—

tems.
Steps have been taken looking to the utilization of
wireless telegraphy on special sections of the Alaskan
telegraph system.
As a result of proposals, awards were made to
and contracts with Queen & Co. for the installation
and successful operation of the Fessenden wireless
system between Nome City and Fort St. Michael,
and with the Marconi Wireless Telegraph Company
of America for the installation and operation of a
wireless system between Fort Gibbon and Bates
Rapids, with the installation of an intermediate station, if necessary.
As both Queen & Co. and the
Marconi company have applied for an extension of
time, it is evident that neither contract will be completed on October 1st.
As regards extensions, the
chief signal officer of the army recognizes the fact
that wireless telegraphy is in a somewhat experimental stage, and proposes to be as lenient with
the defaulting contractors as the public interests
may permit.
Captain Russel reports that some very interesting
experiments have been made in the past few months
in the testing room of the Lemon Building, regarding modifications of certain types of coherers.
The most interesting forms developed by these
experiments are, first, a simple tripod of three sewing needles resting on a polished plate of steel or
platinum. This form is connected with a resistance
wire, through which the current from a single dry
cell runs, thus permitting an exact adjustment of
the voltage, through the coherer and relay in circuit
with it, which gives a certainty and delicacy of action
that is surprising.
sounder connected in local circuit or relay
mounted on the same base as the needle coherer will
respond instantly to single taps, or groups thereof,
without any other decohering device, thus permitting
use of the Myer code as a means of telegraphy.
The second form of coherer is that of the Castelli
variety, consisting of a small glass tube, in
which there is a bit of iron at the center. Two
small carbon rods are pushed in, one at each end,
almost touching the iron, being separated therefrom
by two small globules of mercury, previously put in.
This coherer is also decohering, permitting the use
of a telephone receiver as the instrument for reading
the message.
This simple device can be made up in a few
minutes, one cell of dry battery and an ordinary
telephone receiver constituting the complete receiving apparatus for a wireless station.
wire elevated by a kite or a small balloon furnishes the necessary antenna, and a receiving station in the field
can be quickly extemporized and as quickly closed
up and taken elsewhere.
It \yould appear that this method can be developed into a practical one for communicating with
a cavalry or infantry column on the march. The
transmitting apparatus could be made up in a portable form for emergency work, somewhat as follows
Large dry cells, or Edison battery in steel cells,
could furnish the necessary current, the coils or

A

A

transformers could be made sectional
the transmitting station.
None of
weigh over 50 pounds, permitting
by pack animal, or even by the men in

at

International Telegraph

an emergency.

Conference.

The
fact

and assembled
the parts need
their carriage

chief signal officer invites attention to
that the subject of the rights, privileges

the

and

immunities of submarine-cable property in time
of war, brought to notice during the Spanish-American war. should properly be a matter of consideration for an international cable conference.
Complications have already arisen with regard
to the, conditions under which wireless telegraphy
should be operated between different countries, and
extensive correspondence has been had with regard
to international conventions for the purpose of
formmg international regulations regarding wireless
telegraphy.
It seems most advisable that international regulations should be established in regard
to this invention, before serious or
ditions arise.
At such convention the

complex conSignal Corps
of the Army, which by law is charged, under the
secretary of war, with the construction, repair and
operation of military-telegraph lines and cables, or
collecting and transmitting
information
for
the
army, by telegraph or otherwise, should be repre-

General Remarks and Conclusion.
The tremendous development of electricity has
materially modified many military methods of long
standing.
Two years since the Signal Corps had
not a dollar for the purchase of an electrical equipnient absolutely necessary for coast fortifications.
The coming year it has an appropriation of $259,000.
This has necessitated the organization of a new division, for which there are neither officers nor men
to spare.
This division is charged with the electrical work of the Signal Corps, the selection of
special and general apparatus and devices, of executive functions relative to electrical matters and fire
control, and requisitions for electrical material and
supplies, except such as pertain to the telegraph
division.
This division, since its organization, has
been in charge of Captain Edgar Russel, an officer
of efficient field service and of brilliant attainments,
from which the Signal Corps has profited.
The evolution of electricity as applied to military
operations, particularly as a means of communication, is of very recent growth, and without doubt
owes its most important advances to the officers of
the army of the United States. In addition to electrical appliances for use of the troops in the field,
there devolves on the Signal Corps the charge of
fire-contirol coinmunication, a field of
constantly
widening extent, of the greatest importance to the
country in general and to the Corps of Artillery in
particular.

The following new

instruinents have been dethe year:
Service telephone, field
service buzzer, Russel cut-in telephone,
combination telegraph and buzzer table set, and
cavalry
buzzer.
This
last-mentioned
instrument
promises to be especially valuable during rapid field
operations.
The voltaplex and Ghegan repeater have
been thoroughly tested. The fire-control apparatus,
the artillery type of telautograph, the time-interval
clock, and the anemometer have been perfected and

signed

during

telephone,

The ohmmeter, Fisher cable-testing set No.
and Pignolet's voltammeter and the Edison-Le-

tested.
2,

cell have been modified to meet special needs
of the Signal Corps' work.
Signal Corps' type
of armored cable has been devised for installation
where multiple cables are required.
The multiple cable required in fire-control installation has heretofore been of the rubber-insulated
type, with lead
sheathing.
This was satisfactory
where conduits were provided, but in many cases
it
was not practicable to have conduits. Accordingly, a new type of cable has been devised, which
has an armor of steel wires and jute serving outside
the lead. This gives it great strength and freedom
from damage to such an extent that experience has
led to the belief that it may safely be considered as
a substitute for conduit work, besides giving greater
flexibility to the cable system.
The large quantities of submarine cable and of
modern electrical instruments which the Signal Corps
has purchased, early impressed General Greely with
the importance of protecting the interests of the
United States in connection therewith. Efforts have
been unremitting to equip suitably with standard
instruments the Signal Corps and officers and inspectors, officials charged with the duties of inspection and purchase.
This policy has produced important results, and in more than one instance has
raised the standard of American workmanship and
manufacture.
testing room has been installed for
the inspection of modern electrical instruments.
In the matter of the telegraph division, the policy
has been continued of improving, by adoption of late
commercial devices, and with the invention of service instruments, the efficiency of the working of
the telegraph and telephone lines.
There is being
installed an experimental system on the Fort Duchesne-Price line looking to the_ simultaneous operation of this line telegraphically and telephonically
with devices and methods which have been mentioned under the electrical division.
The estimates for the fiscal year ending June 30,
1904, aggregate $549,000, of which $160,000 is for
the Signal Service, and $389,000 for the installation
and maintenance of artillery fire-control service.
Appreciating the great importance of auto-propelled vehicles in connection with telegraph trains
and balloon trains. General Greely has continued
experiments with automobiles. Three different kinds
of machines have been tried the electric, steam and
internal combustion.
These experiences have demonstrated the practicability of self-propelled vehicles
for such military purposes, and while the good
points of electrical and steam-propelled vehicles have
been thoroughly recognized, for war purposes the
internal-combustion
type
seems preferable, especially one using either kerosene or heavy oil
while
no perfectly satisfactory vehicle for this purpose has
yet been devised. General Greely is of the opinion
that the ingenuity of the American manufacturer will
soon place him abreast of foreigit practice.

land

A

A

—

;

sented.

Personnel.

The

the physical record of officers of the Signal Corps
has been extraordinary, yet the effects of continued
overwork, particularly in the tropical regions, have
lately materialized.
On October ist practically onequarter of the Signal Corps is physically disabled
and cannot perform full 'duty for a long time.
Five others, invalided from foreign service, are fit
only for light work. It is therefore suggested that
the commissioned force of the corps be increased by
20 more commissioned officers. The enlisted force
consists of 810.

Signal Corns

now

consists of one brigadierone lieutenant-colonel, four
majors, 14 captains and 14 first-lieutenants. While

general,

one

colonel,

[The end.]
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DEVELOPMENT OF THE TELEPHONE
The

Ohio Telephone Notes.

Evansville Situation.

Almost $70,000 worth of stock in the municipal
telephone company at Evansville, Ind., has been subMayor Covert says one week more will
scribed.
raise the amount to $125,000, and the construction
company that is expected to do the work on the
municipal plant will take what stock remains unsold.

Owing

to

the

that

fact

the

giving

ordinance

the

Cumberland company go days in which to leave
the city was not published until a month after its
passage by the council, the company is not required
The Indiana
to quit the city until December 17th.
correspondent of the Western Electrician says the
Cumberland company all along seemed unable to
comprehend that it had lost the Evansville field.
Its franchise has been revoked and it is under orders
to remove its apparatus from^ the public streets.
During the last week the Cumberland company submitted a proposition to Mayor Covert as follows
That the matter of rates to telephone patrons and
of compensation to the city for the franchise be left
to referees, one to be appointed by the company and
one by the city, these two to select a third, their
report to be accepted by both parties. This proposition is not even being considered by the mayor, for
the reason it leaves all other would-be competing
companies out. He holds that by reason of the
expiring franchise, Evansville is in a position to
offer the exclusive telephone service of the city to
that there
the company presenting the best offer
must be but one telephone system and that the best
in service, rates and compensation that presents it;

self.

Mayor Covert has received a letter from J. C.
Haynes, president of the Luce and Ohio township
telephone companies in which he speaks of the importance to the city of Evansville of having connection with the Independent telephone systems now
surrounding Evansville. He says there isn't a town
of any importance within a radius of 75 miles of
Evansville, except Booneville, which has not an
Independent telephone company. His company will
have long-distance connection within a short time
with Owensboro, Louisville, New Albany and Indianapolis, and hopes soon to have connection with
Evansville.

Telephone Opposition Assured

in

Utah.

Lake City on November 24th granted a so-year franchise to the Utah
Home Telephone Company, thus ending a long and
The Home company numbers among
bitter fight.
its officers and directors Heber M. Wells, governor
of Utah
John Henry Smith, brother of the president of the Mormon Church, and a number of

The

City Council of Salt

;

prominent
Salt

of

Mormon and non-Mormon

Lake

The promotion

City.

prise has been in the

hands of E.

associates of Chicago,

who

business
of

this

men

enter-

W. Hammer and

are receiving congratula-

Utah

Home

Telephone
system
to cover the entire state of Utah, and with its powerful local influence and strong eastern connections,
the new system bids fair to become one of the
prominent ones of the country. It is the intention
to begin construction as soon as material can be
delivered.
This is the first Independent telephone
franchise to be granted in the state of Utah.

The plans of
Company contemplate
tions.

the

a complete telephone

Wilmington's Claim to Distinction.
[From

A

the

Wilmington

(O.) journal.]

news note in an exchange says
certainly gone far ahead of England

:

Telephone Convention.

Preparations are almost completed for the convention of the Interstate Independent Telephone Association, to be held in Chicago on December gth,
loth and nth, and indications point to a most successAs has been mentioned before in the
ful meeting.
Western Electrician, the headquarters of the association will be the Auditorium Hotel, where, already,

The
a number of rooms have been reserved.
entertainment committee has prepared an interesting
programme for the delegates, and no doubt the visitors will be kept busy.
r|uile

do

so.

It is said that the stockholders of the Sandusky
Telephone Company have refused to sell their holdings to the Huron County Telephone Company, of
which Senator Laning is the head, because the price,
$40 per share, is less than they think it is worth.
This will prevent the contemplated merger with the

other

companies,

unless

the

financial

offer

is

in-

creased.

The Keyser and Piedmont Telephone Company
of Keyser, W. Va., organized some little time ago,
has purchased the propertv of the Union Telephone
Company, which covers a large part of the country
about those towns.
J. T. Carbin will put in a local telephone plant
at Republic, this state, and expects to use the Globe
automatic system.
The Champaign Telephone Company of Rosewood, Champaign County, has been incorporated
with a capital stock of $15,000. E. M. Wenner, T. J.
Heck, M. L. Stemble and W. R. Fedderjohann are
the incorporators.
An Independent telephone exchange is being installed at Pataskala, which will be connected with
Newark by a toll line. Work on the exchange at
Utica is almost completed, and the new plant at
Newark will be in working order within a week
or two.
The Independent telephone company at Toledo,
besides its two exchanges at Toledo, will have exchanges at Maumee, Sylvania and Whitehouse, with
something like 75 miles of metallic-circuit toll lines.
The company is capitalized at $1,100,000, all the stock
issued, with the same amount of bonds issued.
It
is
believed that, within six months, the company
will pay a four or five per cent, dividend on the
stock.
The plant was built by the Central Construction Company, of which Ed. L. Barber and
James S. Brailey, Jr., of Wauseon are the principal
owners. Mr, Barber is the president of the tele-

phone company and Mr. Brailey, treasurer. Robert
E. Hamblin is the general manager.
Reports from Detroit are very encouraging to the
Federal Telephone Company, which has about $400,000 in the plant of the People's Telephone Company
thought the fact that the Co-operative
this company and
that an application for a new franchise has been
made, will bring new life to the enterprise. Under
the proposed franchise the company wmU be allowed
to charge $40 per year for residence and $54 per
year for business telephones, based upon a plant
of 6,000 instruments.
In case the service exceeds
that number, then the company will be allowed to
add $1.50 per year to the price per i,coo extra telephones in service. It is expected this plant will be
completed by the Federal, as soon as the franchise
is granted and arrangements can be made to do so.
The plant at Jackson, Mich., has been completed
and has 1,000 telephones in operation. The Federal
there.

It

is

company has joined hands with

company has $90,000

in

FIELD.

that plant.

has opened a long-distance
Iowa, to St. Louis, Mo.

The Adams Telephone
has

Neb,,

been

at the head
in his town.
O. M. C.

The Rural Telenhone Company has begun work
for a

local

exchange

at

Morgan, Minn.

The Jackson Telephone Company of Jackson,
Minn., has filed articles of incorporation with $50,coo capital stock.
The Independent Telenhone Company has secured
permits for conduit-excavation work at Sioux Falls,
S. D.
The Wisconsin Telephone Company has awarded
contracts for the erection of a new exchange building for its Eau Claire office.
The Central Telephone Company is rapidly constructing a system of rural telephones from Iowa
Falls. Iowa, which will cover Hardin, Franklin and
Wright Counties.
The council of Winona, Minn., has tabled the
request of the Wisconsin Telephone Company to
string its wires across the high bridge over the
The Northwestern
Mississippi River into Winona.
Telephone Exchange Company's franchise expired
last year and the council will not consider any applications from other Bell companies until the Northwestern shall have adjusted its franchise.
The Hawkeye Telephone Company is stringing
800 miles of copper-wire circuit from Des Moines,
Iowa, to surroimding towns on four different routes.
Of this, half is for the use of the company and the
remaining half will be leased to the Wcare Commission Company, for which it is being constructed.

from

incorporated.

Its

Davenport,

of

capital

Hastings,
stock is

The Farmers' Mutual Telephone Company of
Greene County was voted a franchise in Jefferson,
Iowa. The request for a franchise grew out of
differences arising in negotiations for making connections with the local system. It is thought that
the local company will now make agreeable terms.

A

and

local

company was formed

telephone

a

without
is

delay.
$10,000.

exchange

The

capital

at Cambridge, Iowa,.
will be installed there

stock of the

company

The granting of a franchise to an Independent
company at Burlington, Iowa, is expected to give
connection with a large number of Independent telephone

lines in the

The Audubon

surrounding country.
(Iowa) Telephone Company

is

building 140 miles of wire for the Weare Commission Company. It will start from Carroll and
will run to Manning, Audubon, Harlan and other
points.

Representatives of 16 Independent telephone companies met lately at Waterloo, Iowa, and formed the
Northeastern Iowa Independent Telephone Association.
Its obj'ect is to secure better connections and
to regulate the toll rates.
Citizens of Anacortes, Wash,, complained over the
rates of the Sunset Telephone Company and have
received a reduction from $1.75 to $1.50 for party
lines.
R.

Southern Telephone Developments.
The Southern Bell Telephone Company has begun
work on a $35,000 annex in Atlanta, Ga. There will
be accommodations for a total of 10,000 telephones.
The Bell Telephone Company has rushed men and
material to Pensacola, Fla., for the purpose of putting its wires underground, but the City Council
has unexpectedly failed to pass upon the application, which has been referred to the city attorney,
this being done, however, to determine the bearing
of such action upon a suit for back taxes from the
telephone company now pending.
The Cumberland Telephone Company has been at
work in Water Valley, Miss., for two months reconstructing the local telephone system,
longdistance connection has also been completed.
The new switchboards for the local exchange at
Chesterfield, S. C, are being installed by a telephone company of Sumter, S. C.
The Cumberland Telephone Company has let the
contract for a new exchange and office building at
Hopkinsville, Ky., to cost $15,000.
Some comment has been occasioned by the large
number of Independent systems being absorbed in
South Carolina by the Southern Bell Telephone Company, but, under the charter granted by the state, the
Legislature can repeal, modify or amend the Bell
charter at pleasure.
The Railroad Commission also
holds jurisdiction over the telephone companies in
the state.
The Asheville (N. C.) Independent Telephone
Company proposes to build a new telephone exchange
at Hendersonville.
The material has been ordered.
It is said that the Bell company had also projected
a system in the same town.
A new Strowger telephone exchange will be installed at Waynesboro, Ga., by the Augusta Telephone and Electric Company.
L.

A

NEW

COMPANIES.

The Marshall County Telephone Company
ton, Ky., has

of

Telephone News from the Northwest.

line

Company

$3,000.

Rev. John Porter of Yellow Town, on the Ohio
River, has organized a company to build a line

from that point to Mercerville. He is
of a company which owns an exchange

1902

The American Telephone and Telegraph Co;npany

has been announced as to what
plan will be taken to get the Federal Telephone
Company on its feet, but President Dickson and the
other officers are making a very thorough investigation, and when that is completed, they will be in
position to formulate some plan of improvement and
enlargement. E. W. Moore was in New York the
latter part of last week in consultation with Mr.
Everett in regard to this and other matters, and it
is possible
that some arrangements will be made
by which the financial affairs of the company will
be arranged as soon as matters- are in condition to
definite

"America has

in popularizing
the telephone. It appears that one person in every
40 is a mem'ber of a telephone exchange. In San
Francisco, which leads the world in this respect, the
proportion is one in 12." The error in the above
is the assertion that San Francisco leads the world.
This town of Wilmington has that distinction. The
Ciinton Telephone Company has 6S9 subscribers connected with its Wilmington exchange, 145 of whom
reside in the country round-about and 544 in the
town. As our population, according to the last census, was 3,613, there is a telephone in Wilmington
There is no other town or
for every &h persons.
In Sabina
city in the world showing such a ratio.
the ratio of the same company is a telephone for
every 7% persons.

Interstate

Nothing

29,

of Ben-

been incorporated with a capital stock

$5,000.

Telephone Company has
(111.)
incorporated with a capital stock of $2,500.
The incorporators are T. P. Mantz, D. M. Duddleson and W. Frede,

The Stewardson

been

The Uneeder Telephone Company

of

Newtonia,

Mo,, has been incorporated with a capital of $3,500.
The incorporators are J. A. Hundson, D. P. Weems,
G.

W. Harrison and

others.

Articles of incorporation of the Pearl City Independent Telephone Company were recently filed at
Freeport, 111. Dr. W. E, Clay, Ira Lowry and Calvin IBarlow are the incorporators, each having subscribed $5,000, making a capital stock of $15,000.

The Sabine Valley Telephone Company has been
organized at Center, Texas, to construct and operate
a telephone system through the counties of Shelby,
San Antonio. Panola, Jasper, Newton, Tyler. Jefferson and Sabine. The incorporators are E. C.
Branch, W. A. King, Jr., J. T. Policy and J. W.
Sanders. The capital stock is $20,000.
Telephone Company of Buffalo, N. Y.,
an increase in capital stock from $5,000,000
The certificate of increase, filed with
to $10,000,000.
the secretary of state, was signed by Edward S.
Hall, chairman, and Josenh S, Baecker, secretary, of
the meeting of the stockholders.

The

Bell

certifies to

November

29,
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GENERAL TELEPHONE NEWS.
The Jasper County

(111.)

Telephone Company

Oral

Agreement

in

Relation to Patent

Ownership.

cer-

from $5,000 to $10,000.
of Georgetown,
expend $20,000 in improve-

case of Frank B. Cook against the Sterling
Company of Lafayette, Ind., et al. is of
general interest to electrical men, both from the
prominence of the parties and the principle in-

The Prince William and Loudoun Telegraph and
Telephone Company of Evergreen, Va., proposes the

volved. The facts in the case and a decision on
one point involved are given in the following decision of Judge Baker, recently handed down
On April 19, 1902, Frank B. Cook, complainant
herein, filed his bill against the Sterling Electric Company et al., in which he alleges that he was the first
and original inventor of a certain new and useful improvement in telephone switchboards, and that on
January 16, 1900, letters patent No. 641,373 were
dul}^ granted him therefor.
He further alleges that
the defendants unlawfully and without his license
have made, used and sold sundry specimens of the
apparatus covered by his patent, and are threatening
to continue so to do, to his great wrong and injury;
and he asks for an injunction restraining the defendants from making, using or selling the invenThe
tion covered by his patent, and for damages.
application for the patent was filed in the Patent

to

tifies

an increase

in capital

The George Telephone Company
Ky.,

it

is

reported, will

ments.

extension of

its

The two ends

lines.

of

Rambler-Laramie

the

(Wyo.)

telephone line have been united and the company
now ready for business.

is

The Delaware (Ind.) and Madison County Telephone Company will soon have all its instrunients
in operation.
to begin with.

The company has

1,400

subscribers

by E. H. Dnlmage
of Greer, Idaho, between Pierce City and Greer,
has been extended to Orofino. Cal, where it connects with the Pacific States Telephone Company's

The telephone

line

installed

line.

The Southern New England Telephone Company
to install a new common-battery switchboard at
New Haven, Conn. The company has over 20,000
is

telephones in service, 3,700 of which are in the New
Haven division. Nearly all towns in Connecticut are
connected by telephone.
of Lafayette, Ind., is undergoing important changes which will result in an
extension of the lines aiid
wide
improved service,
The company will
better facilities of every kind.
expend several hundred thousand dollars in the betterment and extension of the system.

The telephone system

The Taunton Telephone Company

is

endeavoring

to obtain a franchise in Attleboro, Mass., but is be-

ing \igorously opposed by the Providence Telephone
Company. The Attleboro selectmen have the matThe Taunton company inter under consideration.
tends to apply for franchises in Rhode Island. It
has obtained franchises in Taunton, Dighton and
Ravnham. JIass.. and it proposes to connect Fall
River, New Bedford, Taunton, Middleboro, Brockton and Attleboro, Mass., and Providence, R. I.

The Niagara County Home
which company is a merger of

Telephone Company,
the

home companies

the Tonawandas, Lockport and Niagara Falls,
X. v., has held its first meeting and elected the
Dr. W. R.
President,
following-named officers
Campbell of Niagara Falls; first vice-president, Alsecond vicebert R. Smith of North Tonawanda
president, W. T. Ransom of Lockport; secretaryAfter Jantreasurer, F. H. Surde, Niagara Falls.
in

;

;

uary

1st

the

principal

office

of

the

consolidation

be in Niagara Falls.

will

and will be opened for service in a short time. 1 he
company has planned to confer upon the mayor of
York the honor of being the first to talk over the
lines.
He will send a greeting to Mayor Hayes of
Baltimore. The extension w-ill open communication
with Gettysburg, Hanover, Columbia, Harrisburg,
Chambersburg and surrounding territory. Work on
the line to Philadelphia is in progress and will be
completed in about two weeks. A line has also been
extended to Mt. Washington.
a result of the application of a new company
franchise in competition with the Bell company at Hamilton, Ont., a committee appointed by
the council made an investigation of the telephone
situation in 21 cities in Canada and the United States,
visiting Detroit, Grand Rapids, Toledo, Cleveland,
Pittsburg, Rochester and Buffalo. The substance of
its report is that competition is not desirable unless

As

for a

some very grave evil that it raises rates
to business and professional men and lowers rates
to the resident, and that the best solution is government ownership of the trunk lines and local or municipal ownership of the local lines.
;

Frank Lappin is the inventor of a patented design for a combined metal curb and conduit which is
intended to replace the present system of buried
conduits for telephone and telegraph cables and to
carrj- the cables where they can be reached for inspection, renewal or repair, without dragging them
The troughs have cast-iron covers and the
out.
The internal
cables are carried on wooden strips.
dimensions of the conduit are nine by 16 inches at
the pavement and nine by 12 inches crossing the
This
street, flush with the bed of the pavement.
will accommodate four cables of 500 pairs each and
two cables of 300 pairs each. The conduits are
designed to be water-tight, and as the cast-iron
covers can be easily removed, the cables are accessible for inspection and tapping at any point.

MANUFACTURERS AND DEALERS.
Jones & Winter, telephone contractors, Chicago,
have commenced the installation of an Independent
telephone exchange at Canton, III. They have other
contracts at Jackson, Tenn., and Paducah, Ky.
Selector Company, organPortland, Maine, has filed its certificate of
organization with the Maine secretary of state. It
has a capital of $500,000, $500 paid in. J. F. Fanning of Portland, Maine, is president, and A. C.
Perry of Portland, Maine, is treasurer.

The Boston Telephone

ized at

Office

on February

8, i8g8.

The defendants have filed a plea to the whole bill
which, omitting the caption and formal parts, is as
follows
"That prior to any of the acts complained of in
the
bill the complainant herein on or about
3d day of October, 1899, and prior to the issuance
said

made with

the Sterling Electric
herein, an oral agreement purporting to grant thereby to said Sterling Electric
Company, and to its officers and directors in its
behalf, the exclusive right to make, use and sell,
and to license others to make, use and sell various
improvements, among which was the improvement
in telephone switchboards described in United States
letters patent No. 641,373 for the full term of the
life of the said patent throughout the United States,
in consideration of 400 shares of the capital stock
of said Sterling Electric Company of the value of
$40,000 and $8,000 in cash, which was paid to said
of

said

patents,

Company, defendant

complainant.

"That since the making of said oral agreement
said complainant, Frank B. Cook, has • repeatedly
stated orally and in writing to these defendants
and to others that the corporation defendant and the
individual defendants, who are officers and directors
of said corporation, in its behalf, have been authorized and exclusively licensed to make, use and sell
and to license others to make, use and sell the
apparatus described and claimed in said letters patent through the United States by him, the said
Frank B. Cook, the patentee of said patent, during
all of which statethe entire life of said patent
ments these defendants aver to be true, and they
plead said license to the said complainant's bill and
;

The extension of the Maryland Telephone and
Telegraph Company to York, Pa., has been completed

to regulate

The

Electric

pray

judgment."

The plea has been set down for argument by the
complainant, who insists that the same does not
state facts sufficient to constitute a bar or defense
The various contentions of the comto his bill.
plainant are reducible to the single proposition that
the oral agreement of sale set up in the plea is void
at law, and that being void at law it must be regarded as void in equity or, stated in other words,
that an oral agreement for the sale of an invention
made after application for patent and before it is
granted, is valid both at law and in equity when
pleaded as a bar or defense to a bill by the patentee
for infringement.
The court entertains no doubt that an oral agree;

for the sale of an invention, founded on a sufficient consideration, made pending an application for
a patent, is valid in equity and constitutes a good
defense to a suit brought by such inventor after
he has obtained a patent for the invention. The

ment

inventor of a new and useful improvement acquires
thereby no exclusive right to it until he obtains
a patent. The exclusive right is created by the
patent, and no suit can be maintained by the inventor
against anyone for using it before the patent is
obtained.
But the inventor of a new and useful
improvement is vested by law with an inchoate right
to its exclusive use which he may perfect and
make absolute by proceeding in the manner which
inchoate
this
the law requires. Cook possessed
right at the time the oral agreement of sale was
made. The invention hadthen been made and an application was pending to obtain a patent.
This inchoate right to the exclusive use of the
invention was a property right and the subject of
bargain and sale unless forbidden by the statute.
The statute (Section 4898 R. S. U. S.) does not
prohibit such bargain and sale. It applies solely to
the assignment, conveyance or grant of a patent or
an interest therein, and not to the sale of the invention before the issuance of a patent: The statute
does not profess to deal with the invention until
the inchoate right to its exclusive use has been
perfected and made absolute by the obtaining of a
Before the patent is granted, the sale of the
patent.
inchoate right to the exclusive use of an invention
principles of the law
is governed by the general
relating to bargains and sales.
The case of Gayler V. Wilder, 51 U. S., 477,
an invention
to
decides that the inchoate right
may be sold and assigned before a patent therefor
has been granted. In that case, it is true, the
assignment was in writing, but unless a right of

389
property existed in the invention before the patent
was issued, the assignment would have been invalid
for want of a subject-matter on which it could
In this country, where the principle of the
operate.
patent laws is recognized, where an invention is regarded as property which may be set apart for
a person's own exclusive use, why is it not assignable without an enabling statute? What reason can
be assigned why an invention which is regarded as
property shall not be transferable like other propery, there being nothing in the statute to prohibit
it ?
In my opinion, it can be done. An oral assignment or sale of invention, before the issuance
of a- patent therefor, is valid, and invests the purchaser with the equitable title, and the inventor
who, after such assignment or sale, obtains a patent, holds the legal title in trust for the owner
of

equitable

the

title.

These cases [referring

to citations omitted here]
that an oral agreement for
and assignment of the inchoate right to the
exclusive use of an invention before a patent has
granted
been
therefor is not within the statute of
frauds, nor within Section 4898 of the Revised
Statutes, requiring the assignment of a patent or
of an interest therein to be in writing, and that such
an agreement may be specifically enforced in equity
upon sufficient proof thereof.
It is claimed that whatever may be the equitable
rights of the defendants under the agreement, the
legal title is in the complainant and that the oral
agreement cannot be set up as a defense, and that
the defendants should file a bill setting up their
equitable rights and compel a transfer of the legal

establish
the sale

doctrine

the

title.

It suffices to say that this contention overlooks
the fact that this is a suit in a court of equity, where,
in matters within its jurisdiction, an equitable title
is as good as a legal title as to all parties affected
by such equity. It cannot be maintained in a court
of equity that a party holding the equitable title
will be denied his equitable rights by the holder
In such a case the holder
of the naked legal title.
of the legal title stands, in a court of equity^ as
a mere trustee for the use and benefit of the owner
of the equitable title or estate. It certainly would
be against conscience to permit a complainant, while
holding the consideration for the oral agreement of
sale, to pursue the defendant as wrong-doers.
No objection, either in point of form or substance, has been pointed out to the plea by any
exception thereto. When a plea is set down for argument without any replication, no objection can
Such objection
be taken to its form or regularity.
can only be made by exceptions. By setting the
plea down for argument the complainant tests its
The
legal sufficiency and, in effect, demurs to it.
truth of all facts stated in the plea which are well
pleaded are admitted, however inconsistent with or
contradictory of the allegations of the bill.
The plea is allowed as sufficient, with leave to the
complainant to reply thereto, if so advised, within
20 days; failing to reply, the bill will be dismissed.

thus appears that Frank B. Cook brought suit
Company charging
Electric
the Sterling
infringement of patents owned by him, the Sterling
It

against

Company answering

Electric
clusive

right

to

the

that

patents

sued

it

owned

upon,

the ex-

by virtue

an oral agreement. The plaintiff Cook raised
the legal question, at the outset, whether, assuming
the oral agreement, it was valid under the statute
The
requiring such agreements to be in writing.
court decided that, in an equity suit, such an agreement, if proved, would constitute a defense, and
gave the plaintiff Cook 20 days within which to join
of

This 'has been done, and the
be to try the case on the merits,
the Sterling company affirming and Mr. Cook denying the existence of the oral agreement in question.

on

issue

the

move

next

fact.

will

Transatlantic Space Telegraphy.
William
that the

Marconi

recently

Italian cruiser Carlo

made

the statement
Alberto had been in

communication with the Poldhu station
England during the entire trip across the At-

continual
in

Ocean. This is the first official statement
given to the public, although rumors that the above
had taken place have been afloat ever since the
arrival of the Carlo Alberto off the coast of Nova
In the present instance, messages were reScotia.
ceived instead of the single letter (S), which was
transmitted aciross the Atlantic Ocean last year to
The new station at Table Head
St. Johns, N. B.
is soon to be finished, and then it is claimed that
there will be absolutely no trouble in transmitting
any message whatsoever. The Morse code is used.
lantic

and general manager
J. M. Carter, vice-president
of the Belton and Temple (Texas) electric railway,
said that a representative of
is reported to have
the company will visit Chicago, Cleveland, Cincinnatti, Pittsburg, Baltimore, Philadelphia and New
York to purchase material for the construction of
12 miles of railway between Belton and Temple.
Si.<ty-pound steel rails, standard ties and poles will
be used. Orders will be placed for rolling stock,
or the entire construction and equipment will he let
to a contractor.
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Smith, formerly an employe of one
of the largest storage-battery companies in the country, has invented a tray-plate storage battery, now
being placed on the market by the Smith Storage
Battery Company of Binghamton, N. Y. A decrease
in weight, to accomplish a given amount of work,
of 40 per cent., a gain of one-third in compactness,
a reduction in cost of one-third, and a substantial
gain in efficiency in every way, are the claims for
this battery, which the makers are now prepared
to demonstrate.
Mr. Smith has made a radical departure from
the beaten path of battery manufacture in the style
and form of his battery. Patent experts say that
this is the first storage battery, in many years, for
which patents have been granted on every claim
The inventor first
presented, without modification.
tried to devise improvements in the style and method
He
of processing, in which he has been successful.
then dispensed with the use of jars altogether by
designing his tray batteries, in which the lead plates
themselves are used for holding the electrolyte. The
gridded plates are formed into oblong travs, pointed
toward the bottom, so as to permit of nesting.
In making up one of these batteries, any desired
number of trays can be nested on top of each other,
separators of perforated sheets of hard rubber or
other suitable acid-proof material keeping the trays
from contact with each other. As nested, there is
sufficient space between the trays to hold the electrolyte, which is as much in contact with the bottom of the tray above it as with the inside of the
one which holds it. This permits of an equal chemical action upon the upper side of one plate and the
it.

In preparing the plates, the under side of each
tray is chemically treated to become oxide, and the
upper side peroxide of lead. ^This makes the upper
side of each tray the positive side and the under one
the negative side of what in other batteries would
be a single cell.
By adding another tray to the nest, the potential
is increased by two volts, the same as adding another cell to an ordinary battery. The under side
of the bottom tray and the upper side of the upper
one are plain, and are inactive. The voltage of any
battery will accordingly be twice as much as the
number of trays, minus one.
battery of 11 trays
will accordingly give 20 volts, being the same as
an ordinary battery with 10 cells. In fact, the discharge potential is said to be 2.1 volts per cell for
a good share of the time on a normal discharge.
For regular work there is no connection between
the plates of the battery, except the electrolyte. It
is possible, however,
to obtain any combination of
series-multiples or multiple-series connections that
can be obtained in any battery.
One of the advantages of this type of battery is

A

extremely low internal resistance. This results
in another great advantage
the rapid or uneven
manner in which it can be charged or discharged
without fear of buckling. The discharge at all times
its

—

from the

entire surface, it is claimed, results in a
how variable
be the load. The voltage is also maintained
at the regular pressure until the battery is nearly
exhausted.
These features are of great advantage
for any kind of work where batteries may be employed, but it is particularly so for automobile use,
electric-railway power houses, isolated electric-lighting plants, etc.
A great saving in both cost and weight is made
by dispensing with the use of jars, either of glass or
hard rubber. The arrangement of the trays also
results in obviating the trouble of deposit in the
bottom of the jars of active material.

remarkably even potential, no matter

may

Stanley Company's Transformers Noninfringing.
Considerable interest has centered in the suit
brought by the Westinghouse Electric and Manufacturing Company against the Orange County Gas and
Electric Company, in which the complainant asked
for an injunction to restrain the defendant from
using transformers of the AO and G types made by
the Stanley Electric Manufacturing Company and
alleged to infringe Stanley patent No. 469,809, owned
by the Westinghouse company. Judge Lacombe of
the United States Circuit Court for the Southern
District of New York has handed down a decision
denying the motion for injunction, the court holding that, in view of the repeated and concurrent
testimony of the many experts called by the defendant, the claim of infringement could not be
considered. This suit was notable for the number
of prominent electricians who presented expert testimony. Among those who submitted affidavits for
the Stanley company were Dr. F. A. Perrine, Pro-

Crocker, Pupin and Franklin, A. E. Kenand Carl Tiering.

North

P. J.

Ramoin

invented

of Syracuse, N. Y., is said to have
automatic self-cleaning
switchpoint

an
successfully.
The Syracuse Rapid
Transit Company is reported to have made tests
of the invention, which were entirely satisfactory.
The owners of the patents are the inventors, J. E,
Shackford, Jr., and C. J. Whcaton.

which operates

1902

Salen-n N, Y.
E. B. Brady of Golden's Bridge,
Demere Lemon, Edward Shedd and J. Herbert
Shedd of Providence, R. I., and Samuel A. Coe of

New York

Notes.

—

New

York, November 22. Herbert H. Vreeland,
for years the head of the Metropolitan Street Railway Company, has resigned, and William E. Elkins
is now president of the company.
Mr. Vreeland resigned to become president of the Metropolitan
Securities Company, the holding company of the
Metropolitan railway interests. He has also been
elected president of the Interurban Rapid Transit
Company, which operates the lines absorbed in the
recent Metropolitan merger.
Rumor has been afloat in the stock exchange all

week

that

the

Manhattan Railway Company was
Interborough Rapid Transit Com-

to be leased to the

which is commonly known as the Subway
Company. A seven per cent, guaranteed dividend

pany,

reported as the foundation of the deal. No
affair can be
obtained
nevertheless, while the deal is pending,
Manhattan stock is attracting all the attention on
the exchange and its price is soaring high, having
reached 154.
On close inspection it was found that the recent
fire on the new Brooklyn Bridge did little damage,
although it created a great disturbance and caused
much trouble. The main cables were not damaged.
The nominal horsepower in engines now installed
in New York for the operation of light and power
purposes is 139,100, and the kilowattage in generators amounts to 96,500.
The overload capacity of
the engines will bring their maximum horsepower
up to 205,000, and the generators are eaual to a
load of 137,000 kilowatts. The new plants and improvements now in hand will add almost 200,000
horsepower to the present rating.
The Magnetic Club, composed of members of the
telegraphic fraternity in New York and vicinity, including electricians and the operators in the Western
Union and Postal Telegraph and Commercial Cable
offices, gave a dinner in the Hotel St. Denis last
Saturday evening, and about 300 guests were present, including officers of the telegraph companies.
The members of the Western Union staff wore violets and those of the Postal white carnations.
basis

is

official

announcement concerning the
;

Two

French commissioners were

in

Brooklyn

last

week inspecting the lines of the Brooklyn Rapid
Transit Company. They were taken to Brighton
Beach by Assistant Master Mechanic Kelley, after
which they were taken in a parlor car to Prospect
Park and to the power houses. They were then
dined at the Brooklyn Club by President J. L. Greatsinger.
F. Calderwood, assistant to President
J.
Greatsinger, is in Hot Springs for his health.
The annual stockholders' meeting of the Metropolitan Street Railway Company will be held in
this city on December ist.
special stockholders'
meeting will be held on the same day for the purpose of voting upon several propositions of minor
importance.
R. G. Monroe, commissioner of water supply,
gas and electricity, has announced that all telephone, telegraph, gas and electric-light companies
operating in Brooklyn must begin to place all wires

A

underground at once. He adds that the Brooklyn
Rapid Transit Company has been directed to bury
its feed and all other wires, except the trolley wires.
According to the commissioner the work must be
finished by May ist next, but the charters of the
various companies give them 30 days' grace.
The Pennsylvania Tunnel franchise was before
the Board of Aldermen last Tuesday, and the final
action was the reference of the franchise to the
railroad committee to hold a public hearing on

November

26th.

Just at present purchasing agents for the city's
railways are having considerable trouble in obtaining a sufficient supply of anthracite coal, notwithstanding the fact that the railroad companies are
doing their best to meet the demand. The streets
of the city are filled with soot, and all efforts to
suppress the smoke nuisance seems for the present
non-productive of results.
An important consideration has come up before
the Rapid Transit Commission
on several occasions and has received some slight comment in the
daily papers.
It is as regards the building of pipegalleries in the Broadway subway in which to install the many pipes which lie under Broadway and
These
so frequently cause the street to be torn up.
galleries could be entered from suitable manholes
and any damaged pipes repaired without in any
way inconveniencing the general public through the
tearing up of the pavement. The original plans
for this subway provided for this gallery, but political interference caused the Rapid Transit Commission to push the tunnel and leave the side issue out.
It is to be hoped the commission will find its way
clear to finance the project
which most surely
means a great deal to a city like New York.
O.

fessors
nelly

29,

;

R. F.

0.

under side of the one above

I

CORRESPONDENCE.

Storage Battery Without Jars.

Malcom

November

New England News.

—

Boston, Mass., November 21. The Danbury and
Harlem Traction Company, which is building an
electric railway between Danbury, Conn., and Golden's Bridge, N. Y.. has elected a new board of directors consisting of Henry Bcrnd, John R. Hill, Joseph A. Serre, Henry W. Hoyl, D. E. Loewe, John
McLean. Timothy H. Fo.stcr and Philip Simon of
Danbury, Stebbins Quick and W. H. I. Howe of

Ridgebury, N. Y.

Complications caused by the ab-

sorption of a controlling interest in this company, by
the Westchester Traction Company, led to a suspension of construction work last spring, but operations will soon be resumed.
Most of the grading
has been completed, some rails have been laid, and
the^ power house and car barns are nearly finished.
Three officials of the Northeastern Railway Company of England inspected the third-rail system of
the New York, New Haven and Hartford railroad
last week.
N. H. Heft, chief of the railroad company's electrical department, acted as guide.
The Boston Merchants' Association has adopted
resolutions indorsing the Washington Street subway
bill and calling upon Boston voters to vote for its

adoption at the coming municipal election. The
Central Labor Union of Boston has adopted resolutions calling for the defeat of the bill on the following grounds: "According to the statement of Senator Jones, when he was advocating the defeat of
the labor clause in the subway bill, such defeat would
result in a saving of $1,200,000 in the construction
of the subway.
The whole of this $1,200,000 would
necessarily be extorted from the poorest paid labor
in the community for the sole benefit of the Boston
Elevated Railway Company. We protest against having the most helpless class of laborers exposed to the
extortion of greedy corporations and contractors.
We recognize the urgent need of the Washington
Street subway, but we believe that the citizens of
Boston are willing to wait for such subway until
the Boston Elevated Railway Company is ready to
the laborers who construct it."
of Southern Vermont are favoring the
consolidation of the various electric-railway companies in that section, believing that better and
cheaper service will result. Electric-railway companies operating in the middle and northern counties
oi the state are considering the extension of their
lines into New Hampshire.

do

justice

to

The people

The American Automatic

Switch Company has
certificate of incorporation with the Consecretary of state.
N. B. Coulter, J. W.
Mahoney and E. W. Wightman are the incorporators.
brick boiler house, 23 by 28 feet, is being built
at the power station of the Enfield (Conn.) electriclight plant.
cross-compound engine of 300 horsepower has been set up and a new line of shafting
will be nut in.
The lighting capacity will be doubled
without increasing the steam plant.
By agreement of counsel. Judge Loring of the
Supreme Court has entered a decree for the plaintiff
in the suit of the Holyoke (Mass.) Water Power
Company against the city of Holyoke. The company
sued to recover damages incurred by the city's taking its gas and electric-light companies. By the
decree the company gets $707,000 for the plant
and $18,000 per year for power.
At this week's meeting of the Boston Board oi
Aldermen Alderman Norris introduced a resolution
which stated that, in the opinion of the City Council, the city of
Boston should not pay more than
$75 per arc per annum for its electric lighting, pending the establishment of a municipal electric-light
plant, and, that, in the opinion of the City Council
of the city of Boston, the establishment of a municipal electric-light plant will result in a great
saving to the taxpayers. The mayor was requested
to petition the General Court, at its next session,
for the passage of an act that will enable the city
of Boston to secure, at the earliest possible date, its
electric lighting at a minimum cost.
After a long delay caused by trouble in obtaining
a location in Whately, Mass., the Greenfield, Deerfield and Northampton Street Railway Companv Association has been granted a charter, the location
having been obtained by means of a "missing-link"
decision of the Massachusetts railroad commissioners.
The company is to build an electric railway
seven miles long from Deerfield to Hatfield, Mass.,
via Whately.
Its capital is $20,000.
Those interested are J. B. Bridges, W. W. Sanderson, W. H.
Belden. Oscar Belden and others.
The Derby (Conn.) aldermen have granted a franchise to the Connecticut Railway and Lighting Company, thus probably insuring the early building of
an electric railway betwen Derby and New Haven.
The Fair Haven and Westville Railway Company has
built a large portion of the New Haven section of
B.
the road.
filed

its

necticut

A

A

Southern Developments.

—

It is stated that
Charlotte. N. C. November 21.
all preliminaries have been arranged for constructing

a trolley line from Summerville, S. C, to Charleston, and negotiations are now pending for the issuOhio capital is behind the scheme.
ing of bonds.
The lighting facilities of Nashville, Tenn., are to

be increased during the coming year by the addition
of 100 arc and 1,000 incandescent lights. The capacity of the electric plant may be doubled later.
The street-car system of Macon, Ga., J. T. Myan
superintendent, will be vastly improve! by the addiA capacity of 750 horsetion of new cars and rails.
power will also be added to the electric plant.
Louisville,
Ky., has visited VicksTrees
of
John
burg, Miss., to inspect the local electric street-railway
system, in the interest, it is said, of prospective purchasers.
J. C. Shaffer is president of the road.

November
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Black-Mulkey syndicate, of which Charles R. Hannan of Council Bluffs, Iowa, and Matthews Slush

no

between the
the

of

Mt. Clemens, Mich., are at the head. It will
connect with the Toledo and Monroe at Monroe.
Senator Foraker and other Cincinnati men have
become interested in the Urbana, Mechanicsburg
and Columbus line, and there are now 500 men at

electric

Announcement

lias

been made of a close alliance

W. S. P. Shield Electric Company and
Hampton Roads Railway and Electric Company

This is said to be the first step toward
in Virginia.
The former company recently esa consolidation.
tablished a plant for electric lighting in Phoebus,
\'a.

The City Council of
passed an ordinance for
i6th, on the question of
water and electric-light

Lawrenceburg, Tenn., has
an election, on December
issuing $20,000 bonds for

From the Buckeye
Cleveland,

Ohio,

November

the

buildings

operate their

C.

own

electric-power

plants.

The Onio Messenger and Telegraph Company of
Cincinnatil has been absorbed by the American DisSecretary C. R. Johnson
trict Telegraph Company.
goes to New York as auditor of the parent company,
but the other officers wiii be continued as they are.
The change will take place on December ist.
The Toledo, Fostoria and Findlay Railway Company has sold $1,000,000 of bonds in the East, which
will enable it to complete its line from Toledo to
Hndlay. It is in operation between Findlay and
Fostoria.
story

A

is

going the rounds that the Widener-

is ready to take over the traction
Wheeling, W. Va., and that an interest
has been secured in the Columbus, Buckeye Lake
and Newark line, which will -not only be extended
Barnesville and Wheeling.
to
to Zanesville, but
How much of truth there is in this is hard to tell,
been supposed that this
heretofore
not
but it has
syndicate held any interest in the Appleyard prop-

Elkins syndicate
interests at

erties.

C. C. Tennis of Cincinnati will shortly

accompany

party of Boston and Philadelphia capitalists to
Tennessee, where rights and franchises for an electric railway on both sides of the Tennessee and
through the city of Nashville are owned by Pittsburg parties. The road will be about 115 miles in
a

length.

Columbus, Delaware and Marion road has
'i he
received one of the six new cars ordered from
Newark. It is 50 feet long and will seat 56 perThe power consists of four 75-horsepower
sons.
motors, with a multiple-unit controller. The outThe other
side is of the regular Pullman color.
five will be similar in construction and finish.
installed
at the
will
be
plant
electric
power
An
Pennsylvania docks at Ashtabula for operating the
ore-hoisting machinery. It will be installed during the
coming winter and will be a large one of its kind.
It is probably the first on the lakes for that purpose.
It

is

said that a company,

known

as the Cincin-

Car Building Company, will be incorporated
within a short time to lease the shops now operated
by the Cincinnati Traction Company, and that all
the cars used by the Widener-Elkins syndicate will
be manufactured there.
nati

The Burt Manufacturing Company

of Akron, in-

corporated in Delaware, with a capital stock of
$50,000, has been authorized to do business in Ohio.
F. Warden
secretary.

W.

is

the president,

politicians in

and H.

J.

it

will

would

Ohio are greatly inter0. M. C.

electric-railway matters.

Detroit, Mich.

—Professor

smoke inspector of Cleveland, has suggested to the owners of large busiof the city that they
buildings
power
and
ness
establish a central heating and lighting station, in
which hard coal is to be used as a fuel, as a means
This
of doing away with a large part of the smoke.
is to be run on the co-operative plan, and he condeal
great
with
a
only
do
away
will
not
tends that it
of smoke, but will be cheaper as well. However, he
would have to include power in this plan, as many
of

seem that the

State.

22.

former

Benjamin,

H.

it.
There is little question that
completed now as soon as possible. It

be

ested in

L.

plants.

work on

Blackman

surveyed between Youngstown
A line is
and Canfield for an electric road, in which Max
P. Goodman of Cleveland is said to be interested.
It is said to be the first of a series of roads that
will connect Y'oungstown with the Ohio River and
that a number of Cleveland capitalists are backing
being

it.

A resolution has been presented to the City
Council of Toledo providing for the submission
to a vote of the people the question as to whether
The Toa municipal light plant shall be erected.
ledo Railways and Light Company has the contract
at present.

For some time the Columbus Railway Company
has been having much trouble with corrosion of its
steel poles about two inches below the surface of
the ground. In the downtown district the damage
seems to be worse, and the officials came to the
conclusion that this is due to the salt used in cleaning the sidewalks in winter. To prevent the damage the company is using a sand-blast machine to
take off the rust, and then after putting on a special
preparation of paint, a sleeve of cement is being
put on. This extends from about one or two inches
above the surface to a foot below. It is thought
this will prevent further damage.
The Cleveland Press estimates that there is about
$50,000,000 invested in stocks and bonds of electric
railway companies, either owned or managed in
Cleveland or in process of construction, consolidaThey are scattered through
tion or reorganization.
Ohio. Indiana, Illinois, Maryland, New York, Michigan, Wisconsin. Texas and Kansas.
It is believed that the Monroe and Detroit line
will be built within the next six months by the

—

Detroit, Mich., November 22.
The Jackson and
Battle
Creek Traction Company, capital stock
$1,500,000, has been organized in Philadelphia to
complete the Boland-Foote electric line between
Jackson and Battle Creek. The officers of the new
company are President, C. M. Spitzer of Toledo
vice-president, A. L. Spitzer of Toledo
treasurer,
N. S. Potter of Jackson secretary, W. A. Foote of
Jackson, and chief engineer, W. G. Fargo of Jackson.
large force of men is
now laying the
third rail between Marshall and Marengo and a
force is also putting up iron poles and wire in
:

;

;

A

Marshall. The company wishes its franchise extended from December 1st to February ist, when
it is
expected cars will be running between Kalamazoo and Grass Lake.
Cars will be running to Amherstburg, Ont., by
Christmas, on the new Windsor, Sandwich and Amherstburg interurban road, provided the construction work is not hindered by unfavorable weather.
At a special meeting of the Common Council of
St. Thomas, Ont., last night, the city took control
of the street-railway line.
The company forfeited
the line to the city by failing to operate it for 60
and
days
$50,000 bonds will be given for the property of the railway company.
The city expects to
get the line in running order within a week.

The Muskegon Traction and
has
been
making extensive
changes. The old power plant,
less for power purposes by the
power station on the lake front,

A

Company

Lighting

improvements

and

now rendered

use-

erection of the

new

has been converted

repair shop.
new building has been
erected for the accommodation of employes, and it
also provides for a train despatchers' office.
party of four engineers
from New Y'ork
passed through Detroit recently on their way to
Grand Rapids to make an inspection of the Grand
into

a

A

Grand

interest of
'iliey are to be

the

rail

Haven and

Muskegon railway in
Porter of New York,
shown the operation of the thirdsystem by J. D. Hawks, the president of that

Rapids,

Sanford

&

road.

A

dispatch from Laporte, Ind., says electric-railw^ay extensions have been decided upon which wnll
establish a continuous line between Chicago and

Toledo, and the new Elkhart-Kalamazoo
thus have a Chicago connection.

Congressman

William

line

will

of Grand
Rapids says the money necessary to construct the
electric road between Battle Creek and Lansing via
Charlotte, and also Grand Rapids to Charlotte, has
been secured, and articles of incorporation are being prepared.
The company will consist of W. A.
Smith and A. W. Tateum of Grand Rapids and
Samuel McCall and George H. Lyman of Boston,
and will be capitalized at $2,500,000. The entire
system will be furnished power from a plant at
Charlotte, the site for which has been donated by
that city.
The survey and setting of grade stakes
has been completed and the work of building the
lines will be pushed as fast as possible.
The Railway Companies General, a Philadelphia
concern which, among other companies, owned the

Michigan

Traction

Alden

Company,

Smith

operating

lines

in

Battle Creek, Kalamazoo and Augusta, has been
sold to a syndicate of New York and Philadelphia
capitalists,

who

will

develop and extend

its

various

systems.

Smith & Nelson of Muskegon have been given
the contract for the construction of the bridges by
which the Grand Rapids, Grand Haven and Muskegon Railway will cross Grand River and enter Grand
Haven. In addition to the bridges there will be
half a mile of trestle to construct.
John F. Keys has been appointed assistant division superintendent of the Detroit United Railway. He started si.K years ago as office boy in the
Hutchins and has worked in
office of President
and operating departments.
Detroit United Railway
has recently acquired four lots in the city of Flint for the construction of terminal facilities, and it is understood
a fine passenger and express depot will be erected
in the near future.
There is a story in electric-railway circles that
H. A. Everett's dream of a big electric system connectitig Port Huron and Detroit with Cleveland, to
be run under one management, is about to be realized, and that steps are now being taken to consolidate the interests into one great company in
which the Detroit United, the Detroit and Toledo
and the Lake Shore electric companies will be
merged. Officers of these companies who have been
anproached in regard to this rumor say that they
have no information to give out in connection with
Clarence A. Black says: "We will build
the story.
both

office

The

our lines from Monroe this way. While our relations with the Detroit United Railway interests
have always been very friendly, there has yet been

definite arrangements made between us regarding any of the operations of the Detroit and Toledo
railway. The consolidation of these lines
seems to me to be perfectly feasible, and I believe
it has got to come sooner or later.
There will be
fast time made between here and Toledo, and I
cannot see why fast time cannot be made clear
through to Cleveland. The interests are interwoven, and I can see no reason why they should
not be consolidated."
The new storage-battery plant that is being installed by the Grand Rapids Edison Company has
a capacity of 8,000 horsepower and will be ready
for use in a few days.
C. G. W.

Information from Indiana.
Indianapolis,

November

24.

—The

commissioners

Vigo County have given a franchise to the Terre
Haute street railway for an interurban line on the
Lafayette road, from the north city limits to the
county boundary line of Park County. The road
as already surveyed runs through
part of
Park
County to reach Clinton, a prosperous town in
Vermillion County. The railroad company was not
asked to give Vigo County any remuneration for

of

the 50-year grant.
At a meeting of the officers and stockholders of
the Indiana Central Electric Railway Company at
Seymour on the 20th inst., steps were taken to build
a line connecting with the Indianapolis, Greenwood

and Franklin line at Columbus and running down
Seymour, Brownstown, French Lick and West
Baden. A. E. Cranshaw, an electrical engineer,
was employed to make the survey and furnish
estimates.
The first assessment of five per cen t,
against the stock was made, to be paid at once.
Normal City, an incorporated suburb of Muncie,
thinks 99 years too long a time for which to grant
the Union Traction Company a right-of-way, and
a hitch has resulted between the town authorities
and the company. This grant is desired for the
Muncie-Alexandria line which is now being built.
The company submitted a second proposition, but

to

tlTe_town trustees will not agree to it until it is
modified and the term reduced.
The first Union Traction passenger car to make
the trip over the new extension from Elmwood to
Tipton was run on the 21st inst. The car was
occupied
by Charles Baldwin, general passenger
agent; W. H. Bloss, chief -engineer E. B. Sampson,
treasurer; M. G. Drum, general manager, and E. C.
Cox, road master. The new line is superbly constructed, and for the entire length has scarcely a
curve in it. The ballasting is almost completed
and a regular schedule will be adopted soon.
Gardner F. Wells succeeded J. Peyton Clark as
general manager of the Terre Haute Electric Company on the 2ist inst. This company owns the
Terre Haute street-railway system, the interurban
greatly

;

line between Terre Haute and Brazil,
tric-lighting plants in both cities.
It
that Mr. Clark will remain with the
in what capacity is not stated.

and the

elec-

understood
company, but

is

M. Smith, vice-president and general manager
the Indiana Electric Railway Company, which
the lines connecting South Bend, Mishawaka,
Oceola, Elkhart, Dunlap and Goshen, and is building a line between Soutlr Bend and Niles, Mich.,
has assured the promoters of lines to be built from
Wabash. Warsaw and points in that vicinity to
South Bend that he will willingly make traffic
arrangements at Goshen, whereby they can enter
any of the interurban cities over the Indiana Railway Company's lines. This is regarded as a liberal
proposition.
Evansville is preparing to have an exhibition of
"The Evolution of the Street Car." It will be held
by the local street-railway company and is intended
to illustrate
the
progress made in ranid transit
methods in the last 10 or 15 years. One feature
of the exhibit will be a procession of street cars
which will represent the various epochs of development in the street car, from the old-time one-mule
car to the present commodious and luxurious electric coach.
The International Brotherhood of Electrical
Workers has organized a local union at Shelbyville and made W. J. Smith president.
Mayor Bookwalter of Indianapolis has received
an invitation to become a member of one of the
more important committees for a municipal ownership convention to be held in New York in January.
The object of the convention is to listen to papers
and arguments on muncipal ownership of electric
street railways, electric lights, water, and other pubJ.

of

owns

utilities.

lic

The New
filed

Castle

and Muncie Traction Company

articles of incorporation on the 21st inst. The
to construct and operate street

company proposes

cities and towns of New
Castle.
Springport, Oakville, Cowan, MunAlexandria, Hartford City, Portland. Bluffton,

railways

in

the

Mount Summit,
cie,

Marion, Fort Wayne, Cambridge City, Knightstown,
Dunreith and Connersville, to supply the same with
power and steam heat and to construct and
operate interurban lines connecting the towns and
cities mentioned.
The original capital stock of $10,000 will be largely increased. E. T. Ice, F. W.
Nixon, C. B. 'VVhite and C. C. Hunt are the incorporators and the home office will be in New
electric

Castle.

F.
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PERSONAL.
W. Simonson

of

Sir William C. Roberts-Austen, president of the
Iron and Steel Institute and honorary general secretary of the British Association for the Advancement of Science, died last Saturday in London,
England. He was 59 years old.

W. G. DeCelle, vice-president and general manager of the Gas, Electric and Heating Company of
Owatonna, iVIinn., has resigned his position as manager.
He is succeeded by C. L. Powell of Chicago,
who is a heating expert. Mr. DeCelle goes to Chicago.

Edward

electrician of
'-'Transmission of Fire

B.

Ellicott,

city

Chicago,

Alarms"
read a paper on
before the Western Society of Engineers in Chicago
William H. Musham, fire marshal, also
last week.
presented a paper, his subject being "Fire Extinguishment in Chicago."
Jackson I. Case, son of Jerome I. Case of Racine,
Wis., is seriously ill at his home. Jerome I. Case
was the founder of a large thrashing machine company in Racine, and at his death some years ago
the son took charge of the business. Jackson Case
interested in street railways in Racine and viis
cinity, and has done much to improve the systems.

He

is

37 years of age.

The Chicago Chronicle
"Published

takes occasion to say that
of
M. Jusserand, the new

portraits

French ambassador at Washington, show him to
be a 'ringer' for our energetic fellow townsman
William J. Lloyd, superintendent of the Western
Union Telegraph Company, and the resemblance
does not end there. In the matter of suavity and
diplomacy in gathering in a hesitating patron from
a hated rival Mr. Lloyd can give cards and spades
to any Frenchman that ever came up the boulevard."
T. C. Martin of New York has been appointed "editor of progress in the field" by Presi;
dent L. A. Ferguson of the National Electric Light
Association. The office is a new one, created -at
the recommendation of Mr. H. L. Doherty, Mr.
Ferguson's predecessor as president. Mr. Martin,
who is excellently well fitted for the position, will
present the first annual summary of current practice
in the electric-lighting art at the Chicago convention of the association next year.

Mr.

^

Joseph M. Wilson, a well-known architect and
engineer, died suddenly of heart disease on November 24th in his office in Philadelphia, Pa. He
was born in Phojnixville, Pa. Mr. Wilson was
chairman of a board of expert engineers appointed
by a joint committee of Congress to investigate
He
the construction of the Washington aqueduct.
was also a member of a board of experts appointed
by the Rapid Transit Commission of New York
city to report on the feasibility of an underground
rapid-transit system for that city.

Thomas Orton, formerly manager

of

the

supply

department of the Western Union Telegraph Company in Chicago, died on November 25th at EvansHe resided at
ton, 111., of cancer of the stomach.
2951 Michigan Avenue, this city. Mr. Orton was
born in North Cuba, N. Y., in 1856, and came to
Chicago in 1869, becoming at once connected with
the Western Union Telegraph Company, of which
his brother, the late William Orton, was then presiMr. Orton remained with the company for
dent.
24 years, rising to the position of manager of the
supply department and retiring from active business
in the year 1893.
He is survived by a widow and
four daughters.

ELECTRIC LIGHTING.
The Holly (Mich.) Electric Light and Power
Company has been incorporated with a capital stock
of $10,000.

The Auer Light Company

of Dallas, and Guy E. Tripp of Boston, Mass.
stated that the company, in addition to absorbing local electric-railway lines, proposes to construct
important interurban lines between Dallas and adjacent towns.
all

Dayton has been appointed genpassenger agent of the Cokimbus, Delaware and
Marion railway, with offices in the Ruggery Building, Columbus.
C.
eral

of Montreal, Ont., re-

cently sustained a loss by fire amounting to $5,000.
The loss is covered by insurance.

The Odell Electric Company of Odell, III, has
been incorporated with a capital of $5,100 to furnish
light, heat and power.
The incorporators are W. M.
Buchanan, Anna K. Buchanan and W. N. Buchanan.

It is

The

Bcrnay

N. Y., has been
electric railway.

Traction Company of Salamanca,
incorporated to operate a 4^2-mile

The

capital

stock

The Pueblo
has

miles.
street cars

(Colo.) and Suburban Traction Comincorporated with a capital stock
bring power over copper wires
Creek Falls to Pueblo, a distance of
It will

The power
and

for

The Metropolitan

will be
lighting.

used

for

running

Street Railway Company of DalTexas, has been incorporated with a capital stock
The board of directors comprises A.
K. Bonta, John Frost, C. IT. Bryne and H. C. Koke,
las,

of $4,500,000.

The

It is reported that the Vandergrift Construction
Company of Philadelphia has asked for a franchise
for the construction of an electric road from Ponce
to San Juan in Porto Rico.
The estimated cost of
the construction of the road is $2,800,000.

Conductors and motormen on the Chicago Union
Traction Company's lines have received their back
pay due them under the recent decision of the
arbitration board.
Each man received from $12 to
$35, a total of nearly $60,000 being distributed.

The Oklahoma Traction Company of Guthrie,
Okla., has been incorporated to build either an electric or
steam railroad 75 miles long, connecting
Guthrie, Oklahoma City and Fort Reno. The directors are John W. Shartel, Selwyn Douglass and
L. M. Spitter of Oklahoma City, and George S.
Green and U. C. Guss of Guthrie.

President H. H. Pearson
Railways Company and his
violating the separate-car
Cotmsel for the company
davits on the ground that
The judge sustained the
probably go to the state

New

Orleans
charged with
law, have been discharged.
had demurred to the affithe law is unconstitutional.
demurrers. The case will
of

the

officials,

Supreme Court.

Indications point to the immediate building of an
electric railway in the Yakima tWash.) Valley with

one terminus at North Yakima, Wash. J. F. McNaught, representing Seattle and eastern capitalists,
has been in the east three weeks in conference with
the head officials of the Northern Pacific relative to
transfer rates and other concessions.
He has. sent
word that an agreement has been signed with the
comapny.

The opening of the Trenton and New Brunswick
railway on November 9th makes it possible now
to travel by trolley from New York to Philadelphia.
Bound Brook is reached from New York via NewElizabeth, Plainfield and Dunellen, and thence
from Bound Brook to New Brunswick via the Middlesex and Somerset Traction Company's line, to
Milltown, to Interstate Fair Grounds. Trenton, via
Trenton and New Brunswick Railroad, to State and
Stanton
Clinton Streets, Trenton, to Broad and
Streets, via Trenton Street Railway
Stanton Street,
Trenton, to Burlington, via Camden and Trenton
Railway; ferry to Bristol; Philadelphia, Bristol and
Trenton Railway to Red Lion Inn, thence over the
Philadelphia Rapid Transit lines to the center of

ark,

;

Philadelphia.

PUBLICATIONS.
Atlas Car and Manufacturing Company of
Cleveland, Ohio, has issued new catalogues of its
industrial railway equipment, including dryer cars,
portable tracks, rail supplies, etc.

The

The October issue of the Transactions of the
Institute of. Electrical Engineers has just
been published. It contains in full the army and
navy papers read before the Institute at a recent
meeting, besides much else of interest.
Extra copies
may be obtained from the secretary of the Institute,
Ralph W. Pope, 95 Liberty Street, New York city.
American

A

new catalogue

of

the

Queen

self-regulating

X-ray tube has just been issued by Queen & Co.
of Philadelphia and New York.
The publication
contains 40 pages and has been prepared with excellent taste and special attention to the features
and advantages of the tubes. A striking novelty
illustrations
in catalogue making is the use
of
showing in actual colors the appearance of the
X-ray tube wdien operating properly and under difThis is said to be the first attempt to produce anything of the kind, and as it
is very difficult to describe in words the condition
of an X-ray tube which is punctured, whose vacuum
is
low, or through which the current is running
ferent

conditions.

in a reverse direction, the great assistance afforded
by this catalogue will be highly appreciated by
anyone in his first efforts to operate a tube. The

and operation of the tubes are exand autograph testimonial letters from
Roentgen and Lord Kelvin are given.

been

from Beaver
50

$10,000.

.

plained,

Royal assent has been given to all bills relating
to the Yerkes' "tube"-railway plans in London, EngThe bills providing for the construction of
land.
roads cover an aggregate of 100 miles of underground and surface tracks.

of $3,500,000.

is

board of directors comprises S. A. Holbrook,
A. J. Edgett and W. K. Harrison.
first

construction

ELECTRIC RAILWAYS.
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November

TRADE NEWS.
Ice. Light and Waterworks Company of Orange, Te.xas, is about to prepare estimates
for the adding of 20 to 25 tons additional tankage
also to install a new engine for a dynamo.
W. C.
Stewart is superintendent of the company.

The Orange

and Henry Sanford, 2d., have
Church Street, New York, to
transact a general engineering and contracting business.
The business is started under the most favorable auspices, as both Mr. Bellman and Mr. Sanford
are practical men. They will make a specialty of
power-plant work, and will take complete contracts
J.

J.

opened

Bellman

offices

at

14

for the entire
isolated plants.

The

equipment

of

central

29,

stations

1902
and

managers of the Westinghouse
Electric and Manufacturing Company, representing
the principal cities of the United States, spent
last week in their usual annual visit to the
works
and offices of that company at East Pittsburg. On
the evening of November 19th a very enjoyable
dinner, in honor of the visitors, was given at
the
Duquesne Club, at which the engineers and executive officers of the company were also present.
district office

all

Among

the orders issued by the Treasury Departat Washington, D. C, recently was one directthe collector of customs at Philadelphia to allow, on the exportation of electric storage batteries
manufactured by the Electric Storage Battery Company, of that city, in the manufacture of which
refined lead from base bullion is used, a drawback
equal in amount to the duty paid on the lead appearmg therem, less the legal deduction of one per

ment

mg

cent.

The Niagara Electrochemical Company has awarded
John Sandstrum the contract for a very substantial
addition to its plant. This company's works are located on the lands of the Niagara Falls (N. Y.)
Power Company, and several times since the original
plant was erected it has been enlarged, until it now
covers several acres. The new addition will be of
brick and iron, 200 feet long by 50 feet wide. The
addition will materially increase the company's facilities.

The Federal Electric Company of Chicago has
received an order from the Philippine Islands for
of its all-metal interchangeable-panel electric
signs of special size.
This sign is to be 12 by 2V2

one

dimensions and is to be suspended vertically
front of a prominent confectionery establishment

feet in
in

m

Manila. It is equipped with 96 lights, 48 on each
on two separate circuits, alternate lamps being
on a separate circuit and operated with a flasher.
side,

order came unsolicited to the Federal Electric
Company, which concludes that the Filipinos know
a good thing when they hear of it.
Ih'is

The organization of
Company was perfected

the Modern Electric Light
recently at Lincoln, 111., by
the election of the following-named officers
President, Joseph Hodnett; vice-president, Samuel Forster; secretary, A. A. Rolf; treasurer,
J. S. Haller.
J hese gentlemen and James W. Forster
are directors
of the company. The company is capitalized at $500,000 and will have its general offices and factory at
Lincoln. The company will manufacture a new type
of incandescent lamp invented by James W. Forster,
and consisting of a mirror reflector, united with the
glass bulb around which the filament is attached,
'ihe lamp is said to have almost double the illumination of an ordinary lamp and seems to give excellent
satisfaction.
The lamp has been patented in this
country and in European countries and it is expected that arrangements will be made to manufacture it abroad.
:

The Chicago Fuse Wire and Manufacturing Company of Chicago announces that it has installed- at
1S7 Pratt Street, Buft'alo, N. Y., in connection with
the Union Manufacturing and Specialty Company,
a complete equipment fpr the manufacture of its
well-known lines of fuse wire, fuse strip, fuse links
and telephone and telegraph specialties. This move
has been occasioned on account of the steady growth
of the company's business and a desire to do everything possible to give the best service to its customers in all sections of the country. The headquarters of the company will remain at Chicago, but
the eastern factory at Buffalo will be in charge of
competent men, who are thoroughly trained in the
details of the business.
W. R. Goodman, secretary
of the Chicago Fuse Wire and Manufacturing Company, further states that the company's new plans
contemplate extensions in its field of work.

The Nernst Lamp Company has appointed the
Commercial Electrical Supply Company of St. Louis
agent for the following states: Iowa, Nebraska,
Kansas, Arkansas, Mississippi, Louisiana, Tennessee,
Missouri, Southern Illinois and the territories. The
selection of the Commercial Electrical Supplv Company to fulfill the office of what might be called the
Nernst Lamp Company's "southwestern depot," is
a compliment to the standing and energy of this
enterprising St. Louis institution. The Commercial
company itself has forcibly demonstrated its confidence in the universal appreciation of tlie Nernst
lamp by central-station men, by laying in at its St.
Louis warehouse, a large stock of Nernst lamps.
These lamps are made for stock for no, 220 and
intermediate voltages for alternating-current circuits.
The single-glower 50-candlepower lamp is adapted
for either no or 220-volt circuits, whereas the multiple-glower lamps can be used only upon 200 to
220-volt circuits.
The company issues the necessary
bulletins which explain the operation and advantages of the lamps. The Commercial Electrical Supply Company was never in a more prosperous condition than at the present time.
Since the first of
the year the business of the institution has increased
to a remarkable degree. In evidence of this it may
be stated that the company has been awarded theits

contracts for the entire lot of electrical supplies which
will be used by the Louisiana Purchase Exposition
Company. These contracts, in the aggregate, amount
to
approximately $125,000.

.
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29,
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BUSINESS.

Paillard watch

Central Electric Company of Chicago is distributing samples of IXL weatherproof wire, anil
calls attention to the quality of insulation which it
claims is the best on the market. Any prospective
buyer not having received a sample can obtain it

The

upon request.

and

tricians

is
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endorsed by some of the best

elec-

scientists.

The Osburn

Company, with genPark Row, New York city,
has recently been obliged to enlarge its manufaceral

Flexible Conduit

sales offices

turing

at 21

This

facilities.

owing to

has

been

demand

the increased

found

for

necessary

well-known

its

Flexduct for interior wiring.

The new drj' battery recently placed upon the
market by the Electric Appliance Company of Chicago has successfully stood the severe tests that
were required of it to decide its usefulness as a disIt has been placed
tinct advance in dry batteries.
upon sale as the Eaco dry battery.
The JIayer Engineering Company, Monadnock
Block, Chicago, has resumed the manufacture of the
Mayer telephone drops. The company is now filling
orders and reports good prospects. This company
is manufacturers' agent for other electrical specialties, such as magnetic chucks, battery gauges, etc.
The Chicago and Alton Railway has decided that
the wooden platforms around its stations must be
abolished in the interests of safety and durability.
They will, as rapidly as possible, be replaced bj
concrete. These platforms can easily be kept clean
and are much more durable and but little more
expensive than the old ones.

Mr. Spiro of the Great Western Smelting and
Refining Company, Chicago, who has charge of
the company's manufacture for electric-railway and
light concerns, states that the company's copperhardened babbitt is now in constant use by over 75
per cent, of the electric railways, and that it is a
nickel
matter of only a short time when its
will be in constant use by practically all of the elecconcern
This
tric-light concerns in the United States.
assuredly has had a remarkable success in placing
its babbitt on the market.

XXXX

The American Blower Company

of Detroit, Mich.,

manufacturer of the well-known American blower
and the "A. B. C." system of mechanical draft, is
doing more business than at any time in its history.
"A. B. C." products are used not only in every section of the United States, but in most of the civilized

Street.

foreign countries as well. Its mechanical-draft system is said to be the solution of correct and saving
It is claimed to be less expensive in
boiler service.
its initial cost than a chimney or stack and besides
saves in the quality and quantity of fuel required.

countershaft.

The Marshall-Sanders Company of Boston, Mass.,
the well-known manufacturer of electrical goods, is
calling especial attention to its baby knife switches,
which are claimed to be the original baby switches.
N. Marshall, president of the company, on his recent visit to Chicago, made arrangements with Hart
& Co., Monadnock Block, for the agency of the

Charles H. Besly & Co., 10 and 12 North Canal
Chicago, having had many inquiries for a
grinder with iS-inch disks somewhat cheaper in
price than their regular No. 4 Gardner grinder, have
brought out a new machine known as the No. 10
grinder. The new machine has a floor setting-up
press, two i8-inch spiral-grooved steel disks, two
tilting tables, large spindle bearings and improved

A. C. Becken, the well-known jeweler of Chicago,
states that the demand for the Paillard non-magnetic
watches, largely used by those who come in contact
with dynamos and motors, is greater than the supply.
It is said the manufacturer cannot turn out these
watches fast enough, which is indeed a worthy
recommendation, llr. Becken also states that the

Marshall-Sanders Company in Chicago and vicinity.
complete stock will be carried here and a large
increase is expected to follow in the company's present flourishing business in sockets, switches and plug

A

1,200 amperes in regulating the fluctuations, has
been contracted for by the Cleveland (Ohio) Electric Railway Company.
The Electric Storage Bat-

tery Company will install this battery at Windermere,
a point five miles from the railway power house.
The battery is designed not only to care for the
fluctuations on the line at this point, but to maintain the voltage during the hours of peak load.
It
is also intended
to assist in carrying the load on
the Euclid Beach line, which is very heavy during
the summer months.

Among

the engine and heavy-machinery sales of
AUis-Chalmers Company of Chicago for October
be mentioned the following: Indiana Rolling
Mill Company, Newcastle, Ind., one 26 by 48 and
one 28 by 48 1890 Reynolds-Corliss engine; Wyckoff,
Searaans & Benedict, Ilion, N. Y., one 14 and 28 by
1S90 frame Reynolds cross-compound, direct30,
coupled, Corliss engine; Compania Minera De Penoles, Mexico, one straight-line Riedler express air
compressor, with steam cylinder 14 by 18, air cylinder, 10% and 18 by 18; Chicago Edison Company,
Chicago, 32 and 64 by 60 vertical cross-compound,
the

may

Reynolds-Corliss

direct-coupled,

engine;

Interna-

Paper Company, New York city, two 22 by
National
42 1890 frame Reynolds-Corliss engines
Tube Company, Pittsburg, Pa., six 22 and 42 by 42
vertical, cross-compound, direct-coupled, ReynoldsCorliss engines and one 44 and 84 by 60 vertical
blowing engine
Brogon Cotton Mills, Anderson,
S. C, 30 and 64 by 60 cross-compound Reynoldstional

;

;

Corliss engine; F. E. Kreatz, St. Cloud, Minn., 18
by 36 girder-frame Reynolds-Corliss engine; Euston
& Co., Chicago, 18 by 42 1890 frame ReynoldsCorliss engine, 72-inch by 16-foot boiler; National
Biscuit Company, Chicago, III., 20 by 36 1890 directcoupled Reynolds-Corliss engine
Carnegie Steel
Company, Pittsburg, Pa., 48 and 78 by 60 combined
vertical
and horizontal Reynolds-Corliss engine;
city
of Milwaukee, one 8,000,000-gallon vertical
riple-expansion pumping engine Pennsylvania Railroad Company, Pennsylvania, two Sederholm boilers, 384 horsepower each
New Jersey and Hudson
River Railway and Ferry Company, New Jersey,
one 28 and 56 by 48 horizontal cross-compound condensing Reynolds-Corliss engine.
;

1

;

;

receptacles.

A

battery of Chloride accumulators, consisting of
264 elements, capable of discharging at the rate of

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued
Filament for Incandescent Electric Lamps
'Known as Nernst Lamps. Ricardo Arno, Milan,
Application tiled February 8, igoo.
Italy.
The filament comprises a flat body composed of a con-

713.586.

ductor of the second class, three equidistant terminals
forming part thereof and adapted to be connected to a
three-phase line to load the same symmeincally.

Brush-bolder Support. Herbert A. Balcome, Jamaica Plain. Mass.. assignor to the B.
AppliF. Sturtevant Company. Boston, Mass.

713,589.

cation filed March 8, 1902.
In combination with a dynamo-electric machine are a
commntator. a brush-supporttDR ring and supports for
the ring which are adjustable toward and from the commutator.

Trolley

713.599.

A

Pole.

Theodore

C.

April

Buder.

St.

1902.
trolley pole with a detachable trolley fork is described.

'Louis,

Mo.

Application

Rheostat.

713.601.

Frank

filed

E.

Case,

4,

Schenectady.

N. Y.. assignor to the General Electric Company, Schenectady, N. Y. Application filed May
10,

Cnited States Patent

Ofjiccy

A'oz-embtr

in its solid state but melting in its
tallization, if subjected to heat.

713.668.

Switchboard

for

iS,

igos

water of crys-

Illuminating

Electric-

Norden, New York,
N. Y., assignor to the Norden-Bittner Electric
Company, New York, N. Y. Application filed
hght

Mortimer

Signs.

March

11,

1902.

The switchboard combines with

side frames

and con-

necting devices and stepped platforms secured thereto,
series of pivoted movable contact bars and series of magnets connected to the platforms, and spring-blades in
pairs and in series forming circuit-selectors, and electric
conducting wires connected to the parts.

7^iA77- System of Electric Distribution. John S.
Peck, Pittsburg, Pa., assignor to the Westing-

house Electric
Pittsburg, Pa.

and

Company,
March 21, 1902.

Manufacturing

Application

filed

An alternating-current system of distribution, combines
with four distributing conductors, three transformers having star-conne::ted primary windings and each having two
secondary windings only, which are of substantially rhe
same length and are reversely connected to one of the
distributing conductors.

713.603. Dynamo-electric

ward,

Chicago,

111.

Machine. Alexander ChurchApplication filed January

1900.
dynamo-electric machine combines with a number of
laminae in the form of rings provided with projections for
constitnting the field poles of the machine, clamping rings
bolts passfor securing the lamina; together and clamping
ing through the clamping rings and lamina; to secure the
laminae upon the rings, the laminae being provided with
eolareements at holes through which bolts pass to compensate for the metal removed at the holes from the
lamiox.

2,

A

713.604. Dynamo-electric

ward, Chicago,
1900.

III.

Machine. Alexander ChurchApplication filed January 2,

Renewed December

9,

1901.

core for dynamo-electric machines, having a
polar projection provided with a diagonal slot is described.
field

Alexander Churchward, ChiGeneral Electric
assignor to the
Company, Schenectady, N. Y. Application filed

713.605.

cago,

Transformer.
111.,

November

13, 1899.

Rene\ved December

9,

1901.

A transformer combines with the transformer coils, a
plates, the
shell core ther«for comprising U and T-shaped

T-plates being inserted in through the coils alternately
from opposite sides thereof and engaging the base portions of the U-plates placed about the coils from opposite
sides thereof, and fastening means for securely uniting the
transformer coils and core, the head porlioos of the Tplates being disposed between the legs of the U-pIaKs.

Thermo-electric Generator. Isidor Kilsee,
Application filed February 9,
Renewed April 19, 1902.
1900.

713,652.

Philadelphia, Pa.

A thermo-electric cell is described which consists of two
conductors, having interposed between them a material

Thomas
Controller for Electric Motors.
S. Perkins, Idlewood, Pa., assignor to the West-

7i3;678.

inghouse Electric and Manufacturing Company,
Application filed
January 6,
Pittsburg, Pa.
1902.

The controller combines with a manually actuated reversing switch and a rheostatic switch, a spring connection between the switches and meai.s for locking the
movable member of the rheostatic switch until the reversing switch is in circuit-closing position.
713,700.

Wireless

Telegraphy.

the spider in the
revolution.

Harry

Shoemaker,

Philadelphia, Pa., assignor of one-half to Gustave P. Gehring. Philadelphia, Pa. Application

June 10, 1901.
Combined in a receiver for electrical oscillations are an
imperfect electrical contact, a main relay circuit therewith, and permanent magnets provided each with an airgap of an intense magnetic field, through which the relay

filed

same direction through one-eighth

of a

System of Electrical Distribution. Matthew O. Troy, Lynn, Mass., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed December 19, igoi.

713.720.

The method of maintaining a substantially constant
current in a circuit containing a variable number of translating devices possessing inductance consists in producing in the circuit a comparatively large leading electromotive force and neutrali^iing more or less of the electromotive force as the translating devices are cut into or out
of circuit.

System of Electrical Distribution. Matthew O. Troy. Lynn, Mass., assignor to the
General Electric Company, Schenectady, N. Y.

713.721.

Application filed May 31, 1902.
Combined with a source of alternating

current of
constant potential are a combination of reactances of opposite sign for deriving from such source a current of constant value, and- means in circuit with a reactance or
reactances of one sign for suppressing harmonics.

713.741.

1 901.

la a rheostat for railway cars are combined with insulating supporting rods, a number of resistance grids
each provided with perforated hubs by which it is mounted
on the rods, so that its greater portion is separated by
covering
air spaces from adjacent grids, and end plates
and protecting the end grids and adapted to bear upon
only the hubs of the end grids for clamping the grids on
ihe rods, the plates being constructed and arranged to be
secured to the bottom of a car and perforated to permit
free access of air to the grids.

A

(

normally

way

Means

for
Crossings.

Preventing Accidents at RailCyrus E. Brown, Johnstown,
Lorain Steel Company. Ap-

Pa., assignor to the

plication filed April 16, 1902.
A means for preventing accidents at railway crossing
combines an obstruction placed in one of the intersecting
lines adjacent to the crossing and arranged to be manually operated to clear the line, and a spring acting upon
the obstruction in opposition to manual efforts, an electromagoetically operated locking device, a circu't therefor, and means for controlling the circuit situated at the
opposite side of the crossing from the obstruction.

Contact Shoe for Electric Railways. William M. Brown, Johnstown, Pa., assignor to the
Lorain Steel Company. Application filed November 30, 1901.

713.742.

An electric contact-shoe is a cushion composed of a
number of separate blocks orsecfioos of elastic material
interposed between and secured to the contact strip and
its carrier and capable of independent vertical compression.

circuit passes.

Brush-holder for Motors, etc. Bernard A.
Stowe, Cleveland, Ohio, assignor to the Jandus
Electric Company, Cleveland, Ohio. Application
filed July 12, 1902.
One claim reads: In a brush-holder the combination
with an arm and a fixed jaw at one end thereof, of a jaw
pivoted to the arm and co-operating with the fixed jaw to

713.711.

form a housing, and a spring witliin the housing and bearing at one end against the end of the pivoted jaw and
adapted to bear at its other end against a brush inserted

Telephone
System, Charles
Burke,
G.
Brooklyn, N. Y, assignor of one-half to John
Q. A. Whittemore, Boston, Mass. Application

713,744.

filed

May

23,

1901.

A telephone system combines with a circuit composed
of two sections, a number of induction coils in each section, a telephone receiver inductively connected to one
of the coils, a transmitter circuit connected to another of
the coils, the coils in eacli section being connected together in series by unlike terminals and the two groups or
series being connected through the line by like terminals.

into the housing.

Switch for Electric Circuits. Harve R.
713.712.
Stuart, Wilkinsburg, Pa., assignor to the Westinghouse Electric and Manufacturing Company,
Application filed January 6, 1902.
Pittsburg, Pa.
In acontroUer for electric motors are combined with a
frame and circumferentially arranged contact-plates comprising eight sets, a concentrically pivoted four-armed
spider having one or more brushes in each arm to make
contact with two sets of the plates, and having a radial
slot or groove in one of its arms, an eccentrically pivoted
operating lever having a roller and a supporting pio
therefor located in the groove or slot, whereby a limited

movement

of the lever in either direction serves to

move

7^3>'7S3)-

Combined

Electric

Log

and

Speed Re-

Francis N. Denison, Victoria, Canada.
Application filed September 26, 1901
One claim reads: In a knot-recording device, the combination with the log provided with make-and-break electrical

corder.

contacts, of an electromagnet connected by a suitable circuit passing tlirough a battery and provided with a pivoted
armature, a recording disk supported on suitable standards having a suitable graduated scale inscribed thereon
and provided with a ratchet gear secured to Its lower face,
a stationary pointer secured to the standard, a vertical
arm secured lo tbe magnet, a spring-pressed dog designed
to engage witli the ratchet and means for bringing the armature back to its normal position.
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eral Electric Company, Schenectady, N. Y. Application filed March 29, 1902.
Combined with a working electric motor are a supply
circuit, a moior-generator, and means for connecting the
motor end of the motor-generator with the supply circuit,
and the armature of the generator end with the armature
of the working motor in a separate closed circuit, for varying the field strength of the generator end of the motorgenerator, and for linally open-circuiting the motor-generator and connecting the working motor directly with the
supply circuit.

Electric Railway. Earl P. Wetmore, London, England, assignor to the Lorain Steel Company. Application filed November 30, 1901.
A contaet-box for electric railways combines with itself
and its contact devices or electrodes and a supply cable
or feeder having within the box an unbroken loop, a con-

713,822.

member

connected with one of the
electrodes of the box and making a conducting engagement with the loop.

ductine;

electrically

Automatic Releasing Device for Safety
-13-02S
Andrew C. Wolfe, Denver, Colo., asTrolleys.
Barnes, Densignor of one-fourth to Wilbur
Application filed February 6, 1902.
ver, Colo.

Process of Coating Phonograph Records.
Thomas A. Edison, Llewellyn Park, N. J. Ap-

713.863.

L

Combined

in a safety-trolley-disengaging device

plication filed June 16, 1900.
One claim reads: The process of making a matrix or
mold of a phonograph record, which consists in maintaining the record in an exhausted chamber in proximity to an
electrode of the metal of which the deposit is to be made,
and in establishing a silent or brush electrical discharge
between the electrode and a second electrode placed on

with

movable sleeve and rod members, are a governor carried by one of the members, driving means for
the governor comprising a pinion in engagement with a
rack upon the other of the members, ratchet and gear connections between the pinion and the governor, and a pawl
in operative connection with the governor, in position and
relatively

adapted to stop the sliding of the rod into the sleeve when
the governor is revolved up to operative speed.

November

the other side of the phonograph record, whereby the latbe located between the electrodes. {See cut.)

ter will

Hand-setting Mechanism. Oscar
York, N. Y. Application

Electric

713.864.

29,

1902

ance, the conductivity of which is diminished by heat, the
resistance being in circuit with the electrolyte, and means
controllable at will for heating the electrolyte, the gases
and the resistance to a predetermined temperature. (See
cut.)

System of Distribution. Charles P. Steinmetz, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y.
Applica-

714.055-

March

tion filed

6,

1899.

A method

of metering the flow of electric energy in a
of electric circuits is described. It consists in
measuring at different rates and simultaneously summing
up the flow of energy in the individual circuits. (See cut.)

number

Dynamo-electric Machine or Motor. John
Chicago, 111. Application filed
February i, 1902.
Combined in an apparatus of the class described are a

714,093.

W.

Blackledge,

brush-holder, a clamping plate, a conducting wire between
the clamping-plate and the brush-holder, and a number
of screws for securing the clamping-plate to the brushholder.

En Holm, New

A.

August

filed

30,

1901.

Combined in a clock mechanism are a rod adapted to be
oscillated, means for oscillating the rod. a hand-carrying
shaft, a cam mounted on the hand-carrying shaft for turning the sauie, and an arm pivoted intermediate of its ends
and having a hinge connection at one end with the rod and
engaging at the other end with the cam to rotate the
latter.

Circuit-breaker. Thomas
Johnston,
J.
Schenectady, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Application

713,887.

tric

filed February i, 1899.
A circuit-breaker for circuits carrying a large
is

amperage

described.

Transformer. Walter S. Moody, Schenec713,901.
tady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed

May
A

1900.

28,

fluid-cooled transformer and casing are described.

NO. 714,055.
714.115.

— SYSTEM OF DISTRIBUTION.

Self-oiling

Boulder,

Trolley.

assignor
Goodnow, Boulder, Colo.
17,

NO. 713,863.

— PROCESS OF COATING PHONOGRAPH

RECORDS.

A

wall telephone is described which
boards or sections hinged together

Fuse. Charles C. -Badeau,
Schenectady,
N. Y., assignor to the General Electric Company, Schenectady, N. Y. Application filed January 26, 1901.

713,831.

A

fuse for an electric circuit

is

Company, Newark, N.
verruber

J.

the

714,118.

Bailey,

common

return.

System of

Electrical

Distribution. Matto the Gen-

thew O. Troy, Lynn, Mass., assignor

described.

Lamp Support. William J.
713-832.
ark, N. J., assignor to the Clim-ax

1902.

714.116.

built up of two
their side edges.

is

at

R.
Stanley,
one-half to Louis
Application filed May

System of Distribution. Charles P. Steinmetz, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Original
application filed March 6, 1899.
Divided and
this application filed March 24, 1902.
Combined with a number of electric circuits provided
with a common-return conductor is a meter having a number of field coils less in number than the total number of
supply conductors, one of which field coils is inserted in

Ernest E. Yaxley, Chicago, 111.,
American Electric Telephone
Company, Chicago, 111. Application filed October 9, 1901.
flat

James

of

A self-oiling trolley combines with a harp and trolley
wheel, a two-part Spindle mounted thereon, the body portion of the spindle having a lubricant chamber formed
therein, and closed at one end by the other spindle part
which is screwed thereon, the spindle being provided with
inlet and outlet openings, the former being normally closed.

Telephone.
713,829.
'assignor to the
.

Colo.,

eral Electric

New-

Application filed

Compan}', Schenectady, N. Y. Orig-

inal application filed December 19, 1901. Divided
this application filed April 3, 1902.
The invention employs the combination of a source of
constant-potential
current, a series
circuit supplied
thereby, transmitting devices possessing reactance of one
sign adapted to be cut into or out of the circuit, and a device possessing reactance of the opposite sign connected
permanently in the circuit.

Manufacturing

and

No-

1901.
An adjustable table support for an electric incandescent
lamp is described.
29,

AMPERE HOUR METER.

NO. 714,046.

Telegraph Lines. John E.
filed
Washington,
Pa. Application

Insulator

713,904.

Murray,

for

April

A

19, 1902.
telegraph-line insulator

is

described.

Apparatus for Leveling and Closing the
Covers of Cans, Jars, etc. Frank L. Tapscott, Brooklyn, N. Y.
Application filed Febru-

713,925.

ary

3, 1900.
An electrical method of leveling
of cans, jars, etc., is described.

Wattmeter.

and closing the covers

VittOTio

Arcloni,
Spoleta,
assignor to Camilo Olivetti, Ivrea, Italy.
Application filed June 25, 1902.
Combined in an electric measuring instrument are two
fixed coils in series on the line, two movable coils in
shunt on the line, acted upon by the fixed coils, and a

713,934.

Italy,

reversible electric motor automatically thrown into operation by the movement in one direction or the other of the
movable coils, for counterbalancing the action of the current thereon. (See cut.)

Ratchet-Operated Electric Switch. William
Kingsland, London, England. Application filed
April 22, 1902.

713.992.
.

An electric switch having a step-by-step motion and
operated by a ratchet and other mechanism is described.
NO. 713,934.

— WATTMETER.

Warp

Stop Motion for Looms.
713,836.
William H. Baker, Central Falls, R. I., and FredElectrical

eric E.

Kip, Montclair, N.

Kip-Armstrong Company.
gust 30, 1901.
Combined in a loom are an

J., assignors to the
Application filed Au-

electrical

warp stop motion,

provided with an electric terminal having in it a space or
chamber to receive an aeriform fluid under pressure and
a jet outlet for the fluid, a drop device, and means for
supplying the fluid.

Latch for Controller Handles. Fred B.
Corey. Schenectady, N. Y., assignor to the GenAperal Electric Company, Schenectady, N. Y.

7 f 3,858.

plication

April

12, 1902.
Combined with a notched rack are a handle co-operatiDj;
therewith, a pivoted latch in the handle, and an automatically actuated support carried on the latch lo support
the same when it is lifted out of a notch.

filed

Variable-Speed Electric Motor. Albert G.
Davis, Schenectady, N. Y., assignor to the Gen-

713,861.

Electric Interrupter. Lars G. Nilson, New
York, N. Y., assignor to Siegfried M. Fischer
and Harry S. Fischer, New York, N. Y., and
Huldah Anderson, Des Moines, Iowa. Applica-

714,020.

tion filed

May

14, 1902.
is described comprising an electromagnet
an electric circuit, a vibratory strip extending
across the poles of the electromagnet and a divided or
double armature arranged on the strip.

An

interrupter

arranged

NO. 12,056.

— COMBINED

System

Electric-lamp Socket. Mortimer Norden,
New York, N. Y., assignor to the Norden-Bittner Electric Company, New York, N. Y. Application filed June $, 1902.
A lamp socket for electric incandescent lamps

is

de-

scribed.

Ampere-hour Meter. Walter A. Sherlock,
San Francisco, Cal. Application filed June 18,

714,046.

1902.

The inventor describes an ampere-hour meter, comprising a receptacle containing an electrolyte, of a kind in
which the electrical conductivity is increased by heat.
Means are provided for passing a current through the
electrolyte for the purpose of producing gases, also means
tor measuring the volume of the gases, likewise a resist-

of

Combined with a source of constant-potential current
are a consumption circuit connected thereto, translating
devices possessing inductance adapted to be connected in
series in the circuit or cut out of the circuit, a device
possessing the effect of capacity connected permanently in
the circuit, and means in the circuit for suppressing harmonics.

in

7:4,022.

SIGNAL AND TELEPHONE SYSTEM.

Electrical Distribution.
Matthew O. Troy, Lynn, Mass., assignor to the General Electric Company, Schenectady, N. Y. Original application filed December 19, 1901. Divided
and this application filed May 31, 1902.

714,119.

Reissub.

Combined

Electric Signal and
Telephone
System. Otto P. Yurgae and Robert M. Yurgae, Milwaukee, Wis., assignors, by mesne assignments, to the Signalphone Company, Mil-

12,056.

waukee, Wis. Application filed July 26,
Original No. 655,144, 'dated July 31, 1900.
One claims reads: The combination of electric

1902.
tele-

phones in series on a metallic circuit, signaling mechanism associated with each telephone and operatively
connected to the circuit, a groun^l wire for each signaling
mechanism, a main-station talking battery and electric
telephone operative on the metallic circuit, and a mainstation signal battery and signal-indicating instrument
electrically connected to the metallic circuit and the
ground, whereby conversation may be carried on and signals transmitted at t]ie same tiwe without interfevencf).
(See cut.)

"
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CHICAGO, DECEMBER

XXXI.
Independent Telephone

Interstate

Although young in years, or ratlicr in months, the
Independent Telephone Association is a
Organized in Chicago on
remarlcably lusty infant.
April nth last, this association, which embraces the
states of Illinois, Indiana, Iowa. Kentucky, Michigan. ^Minnesota. Missouri, Ohio and Wisconsin, already contests the position of the Independent Telephone Association of the United States as the strongInterstate

telephone association in the country.
statement it does not
necessarily follow that
the two organizations

est

From

this

1902

No. 23

—

I. A. Lumpkin,
Mattoon, 111.
E. M. Coleman. Louisville, Ky.
Treasurer J. C. Harper. Madison. Wis.
Executive Board H. K. Cole. Owensboro. Ky.
Charles E. Hull. Salem.
J. B, Ware. Deti-oit, Mich.
George N. Bandy, Des Moines, Iowa
111.
J. W.
Layne, Carthage, Mo.
L.
Hutchinson. WeyanA.
wega. Wis.; L. A. Frazee, Connersville, Ind.
The program for the convention, as given out by
Secretary Coleman, is as follows:

Vice-President
Secretarj-

Association.

6,

—
—

—

;

;

:

;

TuESD.w Morning (December qth) 9 to 12 a. m.
Reception of members and friends, by the execu-

charge of the delegates this morning from

«ill take

g to

12.

Wednesday Afternoon (December ioth) 2

Discussion.
Paper "Restriction of
Synopsis of the Law."

—

^

Municipal Authority, and

Ohio— W.

Iowa— U.

AlderiTian, Nevada, Iowa.
i s c o n s i n
J.
C.
Harper, Madison, Wis.

M

Indiana— E. W. Pick-

—M.
Missouri — H.

Illinois

edge N. Bandy

of Iowa.

J.

C.

Harper of Wisconsin,

L. A.

Frazee of Indiana.

H. K. Cole of Kentucky.

Treasurer.

tion

the

Sherman
April was

in

House
marked

last

Thursday

9 TO 12 A. m.

tween Connecting
Companies," by A. L.
Hutchinson, Weyauwega. Wis.
Paper "Enforcement

—

Limit," by H. E. RalsMaitland, Mo.
Discussion.

ton,

—

Papers
"IndependTelephone Securities as an Investment."
ent

gth,

and

every indication that the gathering
will be the largest convention of
telephone
men ever held.

(a)

er's

is

Each

I.

Lumpkin

A.

ut Illinois,

.

to

become

the

of Kentucky, Secretary.

president.

is

a

member

payment of

and

many

rep-

com-

members
on

Adjournment.

Afternoon
(December iith).

of

The Chicago manu-

the

facturers
and supply
houses will take charge

pajTnent of $5, but they
are not entitled to voltat any of the meetings.

The

J. J.

Thursday

may become

the association

by

Long-distance
Telephony." by Senator C. E.
Hull, Salem, 111.

may be sent to
meetings as is desired.
Manufacturers and supassociate

Car-

—

pany

ply dealers

Layne,

Nate, Chicago, 111.
P a !> e r ."Sug'gested
Methods for Improving

ings of the association,
resentatives of the

H.

Claims
and
Now Pending,"

of

to one vote at the meet-

although as

J.

—

H. C. Raney of Iowa, President.

upon

$5,

(b) "From a Small
Investor's Standpoint,"
thage, Mo.
Discussion.
P a p e r "Tlie Berliner
Patent,
B e 1 1' s
of InfringeLitigation
iTient

entitled

association

"From a BankStandpoint," b y
D. Powers.
J.

Col.
Louisville, Ky.

by

telephone company operating in the states

the

Coleman

Independent

mentioned

Message Time

of

of the Interstate
Association is
to
be
held in the Auditorium
next
Hotel,
Chicago,
loth

a p e r "Settlement
Toll Business Be-

of

tion

there

—

P

attendance.
The first
regular annual conven-

(December
and nth),

Morning

(December iith)

by great enthusiasm and a large

week

Linton

y—

The

organiza-

Savage,

111.

Reeber, St. Louis, Mo.
e n tu c k
D.
L
Pendleton, Winchester,
Ky.
Discussion.

K

strongest
favor.

Huntingburg.

Champaign,

and has been received
for

i

hardt.

younger society covers
a compact section of
the Middle West
in
which the Independent

marked

i

Ind.

But the

meeting

—

—

Minnesota
E.
E.
Webster,
Minneapolis.
Minn.
c h g a n—J.
B.
Ware, Detroit, Mich.

expressly stated that
association is to
"co-operate
with and
assist the Independent
Telephone Association
of the United States of
America in its undertakings in the general
Independent
telephone

with

S.

W

that

is

Lau-

F.

back, Akron, Ohio.

is

movement

p. jr.

land, Ohio.

are rivals, for in the
constitution of the Interstate Association it

interests."

to 5

—
—

Paper ''Rates, Measured Service." by George N.
Bandy, Des Moines, Iowa.
Paper "Sliding Scale Rates for E.xchanges," by
Dr. H. S. Herr. Ottumwa. Iowa.
Paper— "Toll Rates," by H. H. Robinson, Cleve-

of and entertain the attending delegates from
two o'clock on.

constitution
J.

adopted

last spring provides for annual meetings in December of

B.

Ware

of Michiean.

each
by the

time and
place being decided
executive committee,
The nine states embraced in the association cover
the
principal
Independent telephone section of
the country, and contain probably over 3,000 exchange: representing an investment of perhaps $30,000,000.
The large majority of the factories and
supply houses that cater to the telephone trade are
year,

the

also located in these states, so that a convention of
the association held in Chicago, the center and

metropolis of the section, should result in a notable
gathering.

The present officers of the as.sociation consist of
the following-named gentlemen
President— H. C. Raney,

Chas. E. Hull of

A. L. Hutchinson of Wisconsin.

Illinois.

J.

W. Layne

of Missouri.

ERS OF THE INTERSTATE INDEPENDENT TELEPHONE ASSOCIATION.

Fairfield.

Iowa.

live

committee and

officers

at

the secretary's head-

quarters.

Announcement

of the time and tickets to the ban-

quet.

Tuesday Afternoon (December qth) 2 to
Address of Welcome Hon. H. S. Taylor,

—

5

p.

jm.

prose-

cuting attorney of Chicago.
Response President H. C. Raney, Fairfield, Iowa.
Report of executive cominittcc.
Report of the secretary.
Report of t.lie treasurer.
Selection of nominating committee by tlie states to
report on call of the president.

—

Adjournment.

Wednesday Morning (December ioth).
The manufacturers and supply houses of Chicago

Local

Arrangements.

The

local
arrangeconvention have been ably looked
after and everything promises a most enjoyable time
for the visitors.
The headquarters of the association will be the Auditorium Hotel.
The meetings
will be held in the hotel banquet room, located on

ments

for

the

Manufacturers and dealers will
the sixth floor.
have rooms for exhibition purposes on this floor
and also on the parlor floor. An alphabetical list
of exhibitors, with their rooms by number, is given
on the next page. All rooms numbering between 100
and 200 are located on the parlor floor, those between
600 and 700 on the. si.xth floor. As may be seen by
the list, a large number of rooms has been secured,
and interesting displays are anticipated.
A coiTiplimentary banquet will be held on one even-

WESTERN ELECTRICIAN

396
ing of the convention, probably the last, December
nth. The committee in charge has decided to have
E. Keelyn, the Independent pioneer, mal<e the
J.
opening address and formally tnrn the evening's affairs over to President H. C. Raney, who will then

upon whomsoever he pleases of those in attendance to respond to toasts. The banquet, which will
lie held in the banquet hall on the sixth floor, will
be tendered to the delegates by the local manufaccall

turers and dealers.
The financing of the

entertainment features has
fallen to the following committee, made up of manufacturers and dealers of the city, which has most
P. C. Burns, Chas. Mesably performed its duties
ser, A. Stromberg, L. D. Kellogg, C. F. Pierce, D.

December

Dayton's Automatic Exchange.

The new company

Dayton, O., is much interested in the new telephone system soon to be placed in operation by the
Home Telephone Company of that city. The system is to be of the Strowger automatic type, and
the exchange will be installed in the company's new
building, erected for the purpose.

The Home Telephone Company

of

Dayton was

organized about one year and a half ago with an
authorized capital of $750,000. It succeeded the

Home

Telephone Company. From the first,
the new company has had public sympathy and support, and no new telephone enterprise in Ohio, ever

Dayton

own throughout
The officers of

will

also

1902

6,

construct lines

of

its

surrounding counties.
the Home Telephone Company of
Dayton are: President, John T. Barlow; vice-president, H. C. Kiefaber; secretary and treasurer, J. C.
Reber engineer, D. H. Brooks general manager,
W. C. Frickett, and auditor and cashier, R. D.
Funkhouser.
;

the

;

Rockford Home Telephone System.
Among the many up-to-date telephone plants that
have been built this year there is perhaps none that
has started oft' under more auspicious circumstances

:

Clark and

many

W.

details

C. Slingluff. The arrangement of the
of the convention has devolved in a

measure upon the entertainment committee,
which is composed of the following-named local
gentlemen;
James Wolff, C. W. Farr, H. B. McMeal, W. E. Doolittle, S. A. Dinsmore, F. B. Patten
and J. J. Nate. This committee, although acting
under the name of the entertainment committee, has
shouldered much of the worry attendant upon such
occasions as this, and merits praise for its efficient
work.
A rate of a fare and a third on the certificate plan
has been secured for the convention on all lines in
the section covered by the membership of the assoAH persons who desire to take advantage
ciation.
of this rate are requested by the secretary to purgreat

chase a first-class ticket (either limited or unlimited)
to Chicago, and at the same time procure a certifiIf a through ticket cancate from the ticket agent.
not be secured a certificate must be obtained from
each ticket agent where purchase is made. Tickets
the
for the return journey will be sold at one-third
certififirst-class tariff fare, only to persons holding
cates of the standard form, duly signed by E. M.
Coleman, as secretary (on dates of the meeting).
No certificate will be honored that was issued in connection with a ticket for going passage that cost less
than 75 cents. Certificates or tickets are not transferable.

rooms for exhibiThe names of the
firms who wished exhibition space were placed in
a hat and drawn out one by one. The rooms were
written down in their order of preference and as
each firm's name appeared it was written opposite
the number following the last one allotted. Among
those who secured rooms the following manufacturers and dealers may be mentioned:
American Carbon Company, Noblesville. Ind., Room
In fairness to

tion purposes

the choice of

all,

was decided by

lot.

American Electric Fuse Company, Chicago, South
American Electric Telephone Co., Chicago,
Rooms 128 and 130 American Telephone Journal. New
Tork city. Room 646 Automatic Electric Company, ChiF. Bissell Company, Toledo. O., Room
cago Room 610
632 H. B. Camp Company, New York city. Room 142
Central Telephone and Electric Company, St. Louis, Mo.,
Room 638 Chicago Telephone Supply Company, Elkhart,
Room 642 Electric Appliance Company, Chicago,
Ind
Room 612; Eureka Electric Company, Chicago, Room 651;
Farr Telephone and Construction Supply Company, ChiBrookline,
Holtzer-Cabot Company,
Room 140
cago
Mass Room 60S International Telephone Manufacturing
Company, Chicago, parlor, sixth floor Jones & Winter.
Kellogg Switchboard and
Chicago," Rooms 601 and 602
Llndsley Bros.
Supply Company, Chicago, Room 614
Maltby Lumber ComCompany, Chicago, Room 218
244; McDer242
and
pany, Bay City, Mich., Rooms
mld Manufacturing Company, Chicago, Room 054 W. G.
NaRoom
652
Toledo,
Company,
O.,
Nagle Electric
Room 132
Cleveland.
O.,
tional Carbon Company,
Naugle Tie Company, Room 126; New Haven Novelty
Machine Company, New Haven, Conn., Room 662 Nungesser Electric Battery Co., Cleveland, O., Room 626;
North Electric Company, Cleveland, O., Room 138;
Standard Pole
Standard Conduit Company, Room 647
and Tie Company, New York city. Room 660 Standard
Underground Cable Company, Chicago, Room 134 Sterling Electric Company, Lafayette, Ind., Rooms 604 and
Stromberg-Carlson Telephone Manufacturing Com606
pany Chicago, Room 136 Swedish-American Telephone
Manufacturing Company, Chicago, South Parlor TelephVarney Electrical Supply
ony Chicago, South Parlor
Company, Indlana|)olis, Ind., Room 644 Vought-Berger
040
Western ElecWis.,
Room
Crosse.
Company, La
050

•

Parlor

;

;

;

;

;

;

;

ROCKFORD
started with so large a

HOIVIE

TELEPHONE SYSTEM.

of preliminary subscrib-

list

This list now numbers something over 4,000
names and promises to reach 5,000 before the first
of January, about which time it is expected the
ers.

system will be put into operation.

The construction

of the plant has involved several

One

distinctive features.

ground system to be used

of these
in the

is

the

downtown

underportion

of the town, distributing poles being set at the rear

dwellings in convenient centers so that from
one point as many subscribers as possible may be
reached. Another feature, probably the most interesting, is the automatic system of telephones to be
installed.
The telephone company has contracted
with the Automatic Electric Company of Chicago
for the installation of a plant with a capacity for
6,000 subscribers and possessing an ultimate capacity
of

;

of 19,000 for future use.
While furnishing telephones for office use and the

;

;

;

;

;

;

;

;

;

;

;

;

•

;

;

;

;

;

trician, Chicago,

Room

140.

Athens County's Record.
Athens County, Ohio, has in operation i,6oo Independent telephones, which is said to be inore than
there are operated in any other county in Southern
Ohio. The Athens County Telephone Company
started its system 2% years ago, and by building
and organizing other companies in the county, is

now

able

Athens

is

reach every postofiice in the county.
reached over the United States Long-disto

lines, and local lines extend to
Farmers' lines
half a dozen adjoining county seats.
feature.
C. L. Jones is supersuccessful
are also a

tance

Company's

intendent of the Athens County company.

The Michigan Central Traction Company has
asked the city of Battle Creek for an ordinance permitting the entrance to that city, of a projected electric line, which will approach the town from Grand
Ledge and will be in operation (according to the
terms of the franchise) by September, 1903.

the telephone

like,

company

will

also

— SWITCHBOARD

AND TOLL BOARD.

than that of the Rockford Home Telephone Company of Rockford, 111. This company was organized
in September, 1901, by Bills & Wortham, promoters,
who succeeded in interesting some of the most substantial business men of Rockford in the project.

The

was a home company in the fullest sense
word and one which has not only the usual

result

of the

commercial and financial interest in the undertaking
but one that is also thoroughly imbued with local
pride and public spirit. The contract for building
the plant was awarded to Jones & Winter of Chi-

work was commenced in February,
The exchange opened for business on August

cago, and

1902.

30th

with 700 subscribers, and at the present is giving
excellent service to over 1,200 subscribers, with orders for 100 more to put in, and new contracts coming in daily. All this has been accomplished without any solicitation whatever.
The company now has in use 30,800 feet of aerial
last

inter-

install

communicating systems in hotels and factories and
will connect the same with the main exchange switchboard where the customer so desires. Ample sized
cable is employed to allow for growth, and sufficiently large conduit is being laid in the subway

work

numFour hundred and twenty thousand

to allow of a substantial increase to the

ber of cables.

will have been laid when the plant
ready for operation. The pole lines are to be
erected according to the best practice. In round
numbers the system will require the placing of some
5,000 poles, ranging in height from 25 to 70 feet.
The building for the exchange is being erected
on the corner of Fourth and Jefferson Streets, on a
lot 50 by 100 feet in size, owned by the company.
This exchange building is to be a five-story brick
and stone structure, and will cost when completed
feet of conduit

is

$40,000.

On

the fourth floor of the building will be

the general offices of the Home Telephone Company.
On the fifth floor the automatic telephone exchange

and the engineering department
the

first floor,

in the

room

will be located.

On

in the rear of the build-

ing fronting on Fourth Street, will be the cashier's
office, making it convenient for the general public
to do toll business, as there
pay station placed therein. It

will

be a long-distance

FIG.

2.

will also be convenient

for telephone subscribers to pay their rentals from
time to time as the payments become due. The
second and third floors will be fitted into office rooms
and rented. The plant will cost when completed
approximately $700,000.
The long-distance service from Dayton will be
given over the lines of the United States Telephone
Company, a switching station for which will be
located on the fourth floor of the exchange building.

ROCKFORD HOME TELEPHONE SYSTEM.
REAR OF SWITCHBOARD.

cable, 24,800 feet of underground cable, 17,200 feet
of underground conduit, and 17 miles of pole lines,
the poles of which are all of Idaho cedar, from 40

to 55 feet in length.
In addition to the above, the
present and prospective increase in the company's
business has made it necessary to order 10,650 feet
of additional underground cable and 5,650 feet of

which will be put in during December.
These figures mean that the exchange will more than

aerial cable,

December
double

its

6,
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original capacitj- in the

tainly speaks well for the

first

management

year and cerof the

com-

pany and the service it is giving'.
The exchange apparatus and subscribers' telephones were furnished by the Sterling Electric Company of Lafayette. Ind., and comprise the commonlamp-signal, multiple switchboard of 3,000
ultimate capacity, shown in Fig. i. This board has
II operators' positions, with 22 panels, and is made
of quartersawed oak with golden finish. Light is
furnished by the trough system, the light being probatterj-,

from the eyes of the operators, but thrown
upon the board. The chief operator's and toll desk
tected

is

equipped with the necessary apparatus to superservice of the operators at all times and

vise the

Rockford since
young man,

a

boyhood days, and while

his
is

397

dustries of his city.

F.

still

many of the inF. Wormwood, treasurer, is
a man rapidly coming into

associated

with

another Rockford boy,
notice as a keen financier and one enjoying the confidence of the entire community.
He holds the position of cashier of the People's Bank and Trust Company.
To Robert H. Gibboney, perhaps more than any
other man, belongs the credit for the growth and
excellence of the new exchange. As superintendent
and manager, his ability and tact equip him to meet
all
emergencies. Mr. Gibboney began life in the
drug business, but in 1S79 forsook the mortar and
pestle for the more seductive occupation of manager
for the Central Union Telephone Company at Dixon,
lil.
In 1887 he was transferred to the superintendent's office at Springfield, and in 18S8 was sent to
Rockford as ^he manager of the Bell exchange at
that point.
This position he held continuously until

able resistance
lecting system

sages

Any

overcome the colplaced in such condition that mes-

until the effect is
is

may

be easily received.
ordinary form of circuit-interrupter

used,

and

been

found

a speed giving 25 contacts
desirable.

The plan

of

may

a second

using a

be

has
con-

on February i, 1902, to accept his
Mr. Gibboney is assisted in the
duties of his office by James Corcoran, assistant
manager and chief inspector, a young man who has
his

resignation,

present

position.

been associated- with his chief for eight years.

The

directorate

of

the

company

consists

of

the

following-named
gentlemen:
President
E.
W.
Brown H. F. Forbes, president Rockford Malleable
Iron Works
Frank H. Worthington, druggist IT.
H. Clough, president Rockford and Janesville Interurban Railway Company Judge R. N. Baylies of
Chicago, president
Rockford Interurban Railway
Company; William G. Sharpe of Elyria, Ohio, and
Bethune Duffield of Detroit, Mich., attorney. With
a personnel like this, and the ambition, resources
and equipment possessed by it, the Rockford Home
company seems assured of a prosperous career.
;

;

H. Camiin,

J.

Secretary.

Robert H. Gibboney,
Manager.

;

ROCKFORD HOME TELEPHONE COMPANV.

make

the required trunking connections for toll-line
with the county and adjoining Independent
telephone systems. The rear of the switchboard is
service

shown

in

apparatus.

Fig. 2

The

and

;

illustrates the simplicity of the

sliding paneled dustproof doors that

are used to enclose the board were removed before
the photograph was taken.
In Figs. 3 an ji are shown the intermediate distributing racks, provided with terminal blocks and
complete system of protective devices, and the relay

Only one relay is reqilired for each line, thus
amount of auxiliary apparatus to a
minimum. A fully equipped power plant (Fig. 5)
is installed, including a Holtzer-Cabot charging machine, ringing machines, storage battery and black
rack.

reducing the

switchboards.
is of the central-energy type, all current for the various operations being furnished from
In calling for a connection
the central exchange.
slate

The system

Receiving

Device for Wireless-signal
Systems.

RECEIVING DEVICE FOR WIRELESS-SIGNAL SYSTEMS.
denser in a similar manner for operating a receiver
to give a click as a busy signal to the operator, has
been in use on multiple telephone switchboards since
Mr. O'Connell introduced it in 1880.

In any wireless-telegraph or telephone system curfrom the surrounding medium, whether earth

rent

or atmosphere, is apt to disturb the receiving of
messages. To do away with such disturbances and
in general to note the electrical changes in the atmosphere, J. J. O'Connell, engineer of the Chicago
Telephone Company, has devised the simple yet ingenious apparatus which is illustrated diagrammatically in the accompanying cut.
The current from
the atmosphere or earth is received by the collector,
and, flowing to the condenser, charges one plate of

Long-distance Telephone Connections
in

As soon

New York

State.

Independent telephone plant at
Buffalo is completed, the United States Telephone
Company will complete its line from Eries to Buffalo to connect with it.
It is said that the new
Buffalo plant has every assurance of success, and
that this connection will open up a large part of
western New York to the long-distance service.
Just at this time there are two Independent comas

the

operating long-distance lines in that- state,
not yet certain which will form the connection through Buffalo with the United States company. The Inter Ocean, which formerly had headpanies

and

Fig.

3.

Distributiag and Relay Racks.

Fig.

4-

Distributing and Relay Raclis (Another View).

ROCKFORD HOME TELEPHONE
is only necessary for the subscriber to take his
receiver from the hook, which instantly lights a
small lamp corresponding to his number at the central office, thereby notifying the operator that she
it

wanted. As soon as a conversation is completed
the act of replacing the receiver on the hook also
notifies the operator of the fact, and she disconnects
the parties without the necessity of "listening in"
is

or making any inquiry whatever. The result is
naturally rapid and satisfactory service, and the
people of Rockford are showing their appreciation
of

it.

Brown, president of the Rockford Home
Telephone Company, has held the office of mayor of
Rockford for three successive terms, is vice-president
of the People's Bank and Trust Company and local
agent of the Illinois Central Railway. He was born
and raised in Rockford and has held numerous positions of responsibility and trust. J. H. Camiin,
secretary of the company, has been a resident of
E.

\\'.

it

the latter positively

on the

Fig.

and induces an opposite charge

The

condenser is now discharged through a telephone
or other receiving instrument, and the amount noted.
When a receiver is used, as shown in the diagram,
the volume of sound is noted. The sound produced
by the ordinary atmospheric charge is now shunted
out through a variable resistance, so that only
charges produced by current from wireless-signal

may

The

Power

Plant.

Cleveland, it is said, lays claim to an
understanding that it is to have that privilege, while
the Independent Union Telephone Company, owned
by the Rawsons of Elyria, Ohio, makes the same
claim.
The United States officials say they will
have to settle their own differences, as their company is ready to operate in connection with any
other Independent company that may wish to make
the arrangements.
quarters in

operate the receiver.

Mr. O'Connell says that it is surprising to note
the amount of charge which can be collected from
the atmosphere with a simple apparatus of this
kind.

5.

SVSTE.M.

plate connected to earth, or vice versa.

stations

is

receiver alone will not detect

it,

perhaps,

on account of its great impedance to an oscillatory
current and the small amount flowing as a consequence; but by placing an accumulator or condenser
only in the circuit, and allowing it 'to charge, then
suddenly discharging it, a result is produced which
can be readily detected. Then by altering the vari-

Municipal Ownership Plan Defeated.

A

plan looking toward the municipal ownership
street railways in San Francisco, Cal., was
defeated by the voters of that city on December 2d
of the

The proposition to issue bonds
amount of $700,000 for the purpose of equipping and operating the Geary street railway was
at a special election.

to

the

frustrated by a vote of 15,120 for to 11,334 against.
authorize the issue, a two-thirds majority was required.

To
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Selective Telephone Switch for Party
Lines.

A

switching device to enable any two or more
on a party line to be brought
into use witlrout molesting other instruments upon
the same line has been invented by John A. Warrick
of Sheldon, 111., and has some interesting features.
The apparatus is meant chiefly for use upon the
kind of party lines in which there is no central station and where each subscriber may call up any
other subscriber upon the line and talk to him withteleplione instruments

out interference from any source. It is, however,
applicable also to party lines having a central station.
In his invention Mr. Warrick desires to lessen the
resistance in the circuit and to prevent piracy of

FIG.

SELECTIVE SWITCH FOR PARTY LINES.
STATION WIRING.

1.

the telephone messages.

By

the system any reasonin the

number of telephones may be placed

able

same circuit and any subscriber may select and talk
any other subscriber without danger of eavesdroppers hearing what is said. Furthermore, code
to

signals are not necessary with the system.
Fig. I is a diagram showing a telephone office
using the system. Fig. 2 is a diagram showing several of the switches in action.
The switch proper
consists of a train of spring-driven clockwork, wound
for the purpose of actuating a revoluble disk (c).
This disk is provided upon its inner face with pins
(d) and upon its outer face with notches (f), the
number of pins corresponding with the number of
notches less one. The notches are provided with
numerals ranging from "i" to "il." The character
zero is not provided with a notch. The movement
of the disk (c) is restricted and governed by an
escapement, which is adjusted by means of a spiral
spring and actuated by an electromagnet (h), which
When
is normally connected with the main line.
the electromagnet (h) is excited by a current, the
escapement is drawn downward, thus allowing one
of the teeth to pass from pallet to pallet, the space
traversed by the disk representing one-half of the
distance between two consecutive pins.
By this
means the disk (c) can be actuated at will by throw-

iDecember

overhang, therefore, except when close to the disk.
this means each subscriber, by moving his knob,
can turn the arm around at will but the arm cannot pass under the overhang without -causing it to
engage and move the disk.

By

;

Supposing now that

shown

several

stations

are

estab-

and that subscriber No. i
on the left desires to communicate with some one of
the other subscribers say the one on the right No.
To do this, subscriber No. i moves the arm (1)
4.
to the numeral "4" on the disk (c) and causes the
lished, as

in Fig. 2,

—

boss

—

notch (f) adjacent to the
by means of his magneto,
sends a series of excitations through the main line,
thus actuating all of the electromagnets (h) at the
same time, thus causing the several magnets to rotate the several disks (c).
The disks each rotate
one step at a time, and, of course, it is an easy matter for subscriber No. I to cause all four of the
disks to turn a distance represented by four numerals.
The result is that as he places his arm (1)
upon the numeral "4" and as subscriber No. 4 normally keeps his arm upon his proper numeral, which
is "4," the same degree of revolution is necessary
in the two disks to bring the two arms under their
respective overhangs at the same time. When this
is accomplished, subscriber No. i is in communication with subscriber No. 4, and subscribers Nos. 2
and 3 are not disturbed. The bell of subscriber No.
4 soon rings automatically, and is the only bell that
answers.
Suppose now that subscriber No. 2 wishes to listen
to the conversation carried on between subscribers
Nos. I and 4. Subscriber No. 2 can, of course, move
his arm (1) around over the disk (c), but he cannot
get the arm under the overhang in any manner
except to cause it to engage one of the notches and
move his disk. In doing this he moves the disks
of the subscribers who are talking and throws them
out of connection with each other. It is therefore
impossible for another subscriber to listen to any
conversation, for the reason that in throwing his
instrument into connection subscriber No. 2 throws
out of connection the instruments which are used
If subscriber No. i wishes to talk, say,
in talking.
to subscribers Nos. 3 and 4, he calls them separately and instructs them how to arrange the respective arras upon their respective disks, which,
being done, he can talk with the two at the same
time. Any number of telephones can thus be connected up.
Each subscriber has a particular numeral, and his
arm (1) is normally adjacent to his numeral. He
only moves the arm from his numeral to call a
desired number, and when he is through talking he
moves his arm back to his own numeral. After
using the telephone each subscriber sees that his arm
is placed upon his proper number, and some one of
the subscribers actuates the electromagnets until all
(o)

numeral

to enter the
"4."
then,

He

subscribers is commensurate with the number of
numerals used upon the disk.
These instruments are preferably connected, up as
follows
Supposing the line wires enter an office
through the binding posts i and 8. The currents
for actuating the magnets may be supplied from any
source, such as a magrieto (M), as shown in Fig.
For signaling there is used a separate electric
I.
bell
(A), well known as a "short-circuit bell,"
actuated by local batteries (BB'), and set to ring
after the circuit has been completed for a predetermined period. The ringing of the bell (A), therefore, is accomplished by the local batteries (BB'),,
:

'Suppose now that subscriber No. 2

SELECTIVE

SWITCH FOR
OF SWITCHES.

PARTY LINES.

— GROUP

ing currents into the main

line,

so as to excite the

magnet (h)
Mounted

the

face

is

hollow

a

(I),

intermittently.

adjacent

knob

to

(m),

provided

of

with

the

disk

an

arm

connected therewith, the arm being
with a single boss
(o).
A spring
holds the knob and its arm (I) close

rigidly

provided
normally

By pulling the knob
the face of the disk.
outward slightly, however, the boss (o) is disengaged from the disk, so that the arm (1) can be
moved radially around at will. Upon the baseboard
is mounted a rigid post, provided with an overhang,
located a slight distance from the edge of the disk,
so that the arm (1) can easily pass under the overhang if the boss is in one of the notches (f), yet
to

permit the arm (1) to pass unless the boss
thus engaged. The arm can never pass the

will not

(o)

is

I

is

called.

His

be placed in the position shown in Fig.
by the pulsations sent through his electromagnet.

arm
2.

cannot

190^

reached by the radially
proximity to the overhang, the disks being in their normal positions^
that is to say, each arm can be swung around radially, but cannot, readily, make a compete circle, because of the overhang being in the way at one point
and it is this idle point which is represented by
be

readily

moving arms, because

of

its

—

the character zero.

Mr. Warrick's invention, herewith described, has
l:)een

patented.

Improvement

in

the Speaking Arc.

only about four years since the first experiments were made on the speaking arc lamp and to
those to whom these first experiments were shown, it
seemed that what they then saw demonstrated was
only of the nature of an interesting scientific toy.
But already a great development has taken place,
which promises to make the matter of some practical
importance as a solution of the problem of wireless
telephony.
Ernst Ruhmer contributes to a recent issue of the Electrotechnische Zeitschrift an interesting
description of his latest experiments in this direction.
By the means adopted he has been able to telephone
with good effect for a distance of seven kilometers,
by day as well as by night, the only precaution necessary in the former case being that the receiver must
It

is

;

KQOQ^

3200Q__

of the disks are restored to their normal position
say with the zero down adjacent to the overhang,
The number of
as shown at the left in Fig. 2.

the ringing circuit being switched out of the main
line when each subscriber takes down his receiver.

FIG.

which

6,

The

(1)

will

current .traversing

the

contacts

(pq)

will

be

broken and will pursue the course (pr). The effect
is that the bell of subscriber No. 2 to call the subscriber rings by being actuated by the local battery.
Subscriber No. 2 now takes down his receiver, which
has the effect of throwing his bell out of circuit
and of throwing his secondary coil into the mainline circuit and his primary coil into the battery
circuit, as is the case with ordinary telephone systems. He is now ready for conversation. A push
button (K) is pressed against the contact (v) and
(u)
by the opdisengaged from the contact
erator when he desires to call any other subscriber.
The contacts (wxyz) upon the receiver hook are
arranged in the usual manner relative to the other
parts

The

of the apparatus.

object in omitting the notch from that part

of the disk denominated "zero" is to have upon each
disk some one point representing the vacant space

THE SPEAKING

—

RESISTANCE-ILLUMINATION
OF SELENIUM. CELL.

ARC.

CURVES

be protected from the direct action of the sun's rays
by means of a shade or umbrella. For military and
naval purposes this distance is sufficient to be of
considerable service, one great advantage over other
.systems of signaling, including wireless telegraphy,
being that the signal cannot be read or intercepted
by the enemy.
The principles underlying optical telephony are
fairly well known, says a writer in the Electrical
Review of London, basing his remarks on the German article. Suffice it to say that, if the variations
of current produced by a telephone transmitter be
suitably superimposed on the direct current through
an arc. the words spoken into the transmitter are
heard again proceeding from the arc. This is caused
by the changes in volume of the arc following the
changes in temperature of the same caused by the
varying current density. The changing temperature
of the arc is also the cause of a corresponding varying emission of light, and it is the latter which is
used to transmit the wireless-telephonic message.
The fluctuations in the light emission are so quick
that they cannot be seen by the eye a receiver has,
however, been found which is able to follow and respond to them.
In order to send the message in the required direction, Ruhmer employed a parabolic reflector made
by Messrs. Schuckert, with a diameter of 350 millimeters. A hand-fed arc lamp supplied with current
from a battery was used, the current strength for
one to two kilometers being four to five amperes for
three to four kilometers, eight to 10 amperes, and
for five to seven kilometers, 12 to 16 amperes.
The receiver consisted of a similar parabolic mirror.
in the optica] axis of which a cylindrically formed,
selenium cell was placed, in series with two telephones
and a battery. Selenium ha^ the property of chang;

;

December
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its resistance with the illumination falling upon
The varying-light beam from the transmitting stait.
tion is concentrated by the receiver mirror on to the
selenium cell, the resistance of which varies in accordance with the microphonic currents in the transThe current through the receiver telephone
mitter.
varies likewise, with the result that the word-sounds
spoken into the microphone are repeated therein. This
appears, at first sight, to be very simple, but. of
course, before it could be done, a great deal of experimenting had to be carried through. The chief
The cells fordifficulty has been the selenium cell.
merly used were hardly effected by short light waves
(those made use of in optical telephony), but Ruhmer
has now constructed cells which are especially sensiin fact, he can render them sensitive
tive for these
for any wave length he chooses.
It was also necessary that the cell should change its resistance
quickly, so as to follow the quick variations.
There
are two modifications of selenium obtained by the
transformation of the amorphous into the, crystalline
variety, the "hard" and the "soft" modification.
The
former is better for use in the daytime and the latter
All the various good qualities necessary
at night.
are combined in Ruhmer's cells, which he encloses
in a vacuum inside a thin glass tube.
The diagram
shows the resistance-illumination curve of one of the

iiig

:

Progress of the Work for the
World's Fair.

The experiments were

carried out on the Wannsee
and the Haver, near Berlin, where seven kilometers
was the longest distance available. Further experiments are now in hand at another place for a distance of 15 kilometers.

Evansville Telephone Situation.
The developments of last week in the Evansville
telephone situation which is attracting much interest
in Southern Indiana, have brought out the purposes
of the Cumberland Telephone Company, and there
is
prospect of long and bitter litigation between
the city and the company. As the time approached
for the company to quit the city, it was forced to

Louis

The plans which Henry Rustin, chief electrical
engineer of the Louisiana Purchase Exposition, and
his associates are developing, promise to result in
water and light efl'ects that as yet have not been
approached, even in the spectacular effects recently
introduced on the stage. Although over a year will
elapse before the gates of the exposition will be
thrown open, the work is being rapidly pushed, and,
of the many schemes under consideration, several
have been finally adopted, including the lighting
and color scheme for the "main picture," as the
cascades, grand basin and main avenue are called.

The main

exhibit buildings are grouped to form
the apex of which is the cascade the
focal point of the exposition
to which Chief Rustin
is directing the
greater part of his attention, and

a

—

triangle,

—

which

will

A

a view from about half way
form the basis of the cascades.
The picture shows the Electricity Building on the

up the

hill

which

is

that will

its
location being of the best.
On the right
the Education Building, formerly the Textiles
Building. The towers of the Electricity Building
left,

is

are now nearly covered with staff and the Education
Building, as may be noted by the illustration, is still

further advanced.
The cascades are arranged in a semicircle about
the south end of the Grand Basin, natural hills affording the desired elevation, and, as the name implies, consist of a series of miniature waterfalls, the

no

which is
wide at the

total height of
is

38 feet

top,

The main cascade

feet.

and spreads out

to

PROGRESS OF THE WORK FOR THE
a defense of its right to use the streets, and it came
out with the claim to have a perpetual franchise

and on that ground it will make a fight
through the courts to remain and do business.
In 1882 a franchise was granted to the Evansville
Telephone Exchange. No limit was placed on this
franchise, as to its life. In 1886 E. S. Babcock
assigned the franchise to the Cumberland Telephone

Company, and it is now in its possession. In 1887
Cumberland company went before the City
Council and secured a franchise for 15 years, the
section of which declares that

ordinances
or parts of ordinances in conflict with this ordinance
are hereby repealed." The contention of the Cumberland people is that nothing in the franchise of
1887 conflicts with the franchise of 1882, while the
city holds that the earlier contract was repealed in
Whether this is the
its entirety by the new one.
fact %vill be the subject to be decided by the courts.
In support of its contention, the company's attorneys insist that the franchise of 1887 was not intended to take the place of the one they had secured from the Evansville Telephone Exchange,
but was merely supplementary to it. It contained
provisions not specified in the earlier contract, which
was crude and not at all comprehensive.
It is not known how issue will be joined, but
the presumption is that the company w^ill wait until the city attempts to
remove its poles and wires
and then seek to enjoin the city. The crisis is
near at hand, and the city is determined to carry
out its plans of ouster, unless perpetually enjoined
from so doing.
"all

The Arlington Telephone Company of Arlington,
Rush County, Ind., has filed articles of incorporaThe capital stock is $4,000, and the directors
are J. M. Cross, Charles Sampson and others. The
company will construct and operate a telephone plant
tion.

at

Arlington.

162

feet

at

the

lowest

the

sill,

somewhat smaller.
Water will be supplied

ST.

final

disposition

of the entrances has not
only tentative.
The lamps will be mostly eight and i6-candlepower, and current will be distributed at no volts,
on three-phase, four-wire circuits. The primary voltage will be 6,600. Arc lamps will be used only in

been

determined,

it

is

and in all probability Nernst lamps
enter into the lighting of the main avenues.

the buildings,
will

World's Fair Notes.
Roberto

Taeggi of Naples, the Italian
engineer, who recently invented an electric automatic mail-collection and delivery system, mentioned
in a previous issue of the Western Electrician, is
desirous of exhibiting his invention, on a large
scale at the St. Louis Exposition.
World's Fair
Commissioner Zeggio, writing from Florence, Italy,
states that a company has been incorporated in England to exploit this invention and will at the proper
time apply to the exposition for a concession to
exhibit it.
Mr. Piscicelli is now in London, where
he expects to continue negotiations already opened
with the Brtish postal authorities for the introduction of his system into that country.
Mr. Piscicelli
wants the postmaster-general to give him permission
to construct an experimental line and dispatch by it.
Piscicelli

Thomas M. Moore, chief of the Department of
Machinery in the Exhibits Division, has received a
telegram from Lieutenant Godfrey L. Garden, one

LOUIS WORLD'S FAIR,

two flanking cascades

Ijcing

;

the

final

the

as

Ediic ation Building.

Electricity Building.

in the city

Searchlights will be placed on the Electricity and
Education Buildings, and when these are turned on
to the colonnade and cascade, the illuminating effect
of the thousands of incandescent lamps will be rendered nil, and they will appear only as points of
light.
These searchlights will be used when making
a change in the light effect, the result being a gradual transformation from one to the other.
JVIr. Rustin is also considering the advisability of
installing an electric fountain on a huge scale, but

be replete with sculptural, horticultural,

aquatic and lighting eft'ects that, it is predicted, will
far surpass an3'thing ever attempted.
good idea of the present state of the work on
the exposition grounds is given by the accompanying
illustration,

cells.

St.

399

a 56-inch pipe, the
side' of the hill.

to the

main cascade through

pump house

Water

from intakes located

will be

at

points

being located in the

drawn by the pumps
in

the

arranged as to create a circulation of
sufficient to prevent stagnation.

lagoons,
the

so

water

Some idea of the lavish use of light in connection
with this magnificent water spectacle can be gained
when it is stated that over 6,500 kilowatts will be
devoted to this portion of the lighting feature. The
lighting scheme, as now outlined, will consist of three
color pictures, a brief description of which follows

—

First The semicircular colonnade, 50 feet high,
flanking the Festival Hall, the height of which will be
will be lighted with incandescent
feet,
lamps, placed' with due regard to the detail of ornamentation, as well as the tout ensemble. Groups

over 250

incandescent lamps will also light the gardens
between the cascades, and the water will be flooded
with the dazzling white of searchlights.
Second The entire "picture" will be a mass of
amethyst, the colored incandescent lamps being so
disposed as to alter the aspect of the buildings crowning the hill. A novel and unprecedented effect will
be obtained by the lavish use of metallic-vapor lamps,
placed behind the successive waterfalls, transforming
the cascades into a turbulent mass of living phosof

—

phorescence.

—

Third The amethyst lamps will be replaced with
emerald globes, and the cascades will be the objective
of colored light

from numerous

searchlights, placed

along the waterways.
As each of the cascades can be controlled separately, there will be nine possible combinations,

and

with the variety of colors that can be utilized in
this last picture, a constantlv changing display can
be made.

of his assistants, now in Europe, that an 800-horsepower, marine tube boiler, manufactured at Diisseldorf, Germany, by the Diisseldorf-Ratinger Rohrenkessel Fabrick, successor to Durr & Co., would be
shipped to New York by the steamer Moltke, which

was

to leave

Hamburg November

The

22d.

will be put in service in the exposition's

boiler

power house

and entered also as an exhibit. This shipment will
be the first one from' a foreign country for the Louisiana Purchase Exposition.

The mechanical-draft feature of
Light and Power Company's

tric

the

Union Elec-

plant,

which

will

be used for lighting the World's Fair grounds at
St. Louis, will be an installation of unusual interest
to engineers.
The plant is to be equipped with both
forced and induced-draft apparatus, which is unusual, as a mechanical-draft plant usually consists
of but one type of apparatus.
There will be 26
boilers of 700 horsepower each, and they will be
equipped with automatic stokers. Fans will be used
for the forced draft and the boilers will also he
operated under induced
draft.
The forced-draft
fans will be four in number, of the full-housing
type, size i6o inches.
They will be driven by 10 by
lo-inch vertical
engines direct-attached. The induced-draft fans will be two in number and of a
size quite in keeping with the basis upon which
the exposition is being built.
Each fan will be of
Ihe full-housing type, size 230 inches, and will be
driven by nine by lO-inch double-cylinder, doubleacting upright engines, this type being selected to
secure the maximum power in limited space.
The
Buffalo Forge Company of Buffalo, N. Y., is building the fans and engines for this equipment.

The Powder River Telephone Company, whose
headquarters

are to be at Buffalo, Wyo., incorporated in 1891, has made phenomenal growth since
that date, its lines now covering 275 miles, with 13
stations recognized by the Western Union.
Its system now extends to the Big Horn Basin, where it
connects with the Bell telephone system connecting
Buffalo with all the counties in Wyoming but

Crook and Wilson.

Western electrician

4pd

Five

New York Power

the recent convention of

At

Metro-

Stations.

Com-

Association of Edison Illuminaling

tlie

W. F. Wells presented the following data of five New York power stations.
plants treated are located as follows: Metropolitan Street Railway Com-

panies

The

pany, Ninety-sixth Street and East River; Manhattan Railway Company (elevated), Seventy-fifth Street and East River; Metropolitan Street Railway Company (Kingsbridge), Two-hundred-and-sixteenth Street and Harlem River;

Building.
per rated

Heatinff surface
eng. H, I'

Grate

boiler n. P
Boiler H. P. per sq.

politan.
800x344 avg

Ai-ea in sq. ft

Total rated boiler H. P
Total rated eng. H. P
Total max. eng. H. P
Total rated generator K. W.
capacity
Total max. generator K. W.
capacity
Sq. ft. per eng. H. P. normal.
Sq. ft. per eng. II. P. max.
Sq. ft. per gen. K. W. cap'y
.

2

104x408

Transit.
200x580

131x160

93x399

110x222
34,420

35,340

25,520
49.500
66,000

04,000
100.000

20,960

81x580

60,000
1.23

51.700
.98
.74

119x580

air per
pit pressure

.

272x118

75,000
1.45

Capacity whip hoist

Span
Height eng.

fl.

to crane

1-.50

ton

1-15

ton

power

10"

Vert. comp.

cyl.

dup.

Steam

Steam

57,600

None

11

Height, floor to top of cylinder

'i'ype

34'

v^ert.

9"

cross

comp.
n. p. each, nominal
JI. p. each, maximum
H. P. total nominal

ton

II.

P. total

4..50O

6,000
49,500
66.000
46"-86"
60"
750
90°
160

maximum....

Cylinders
Stroke
Piston speed,
Crank angles

ft

per min.

Corliss
3.5:1
sq. ft.

Cranks

2
9"- 10"

Piston rods, diameter

2

None

4"

38'

36'

37' 3-

35'

28'x38'

40'x37' 6",
1,.500 sq. ft.

Double comp

Vert, cross

Double comp

41'x23-. 943
sq. ft.
3 cyl. vert.

2 hor. cyl. 2
vert. cyl.

comp.

2 hor. cyl. 2

comp.

8.000
12,500
64.000
100,000
(3)

4,500
6.250
36,000
50.000

44"-(3; 88"

60"
760
135°
160

Corliss

46"-86"
60"
750
90°
150

Corliss
3.5:1

4;1
1,544
2
8"

1,590
2

9"-10"

vert. cyl.
5,300
8.000
8,000
12,500
80,000
83,200
138,000
125.000
(2) 42"-(2) 86" 43y.--(3)75'460"
60-

760
135°
175-200

is.

to

SYs"

100'

Steel 100'

Custodis.

Poppet high, Poppet high
Corliss low
Corliss low
4.2:1
1,544
Q

8' H. P.. 10"
L. P.

lined.

on corbeled

above

Total area,

all stacks, sq. ft.

278'

12x12

27 4"
37"

25'

red brick balance. In 24

.Shaft— maximum diameter.
Shaft diameter hole

e c t o n s.
resring on
angle irons,

Bearings
Total weighton hearings

i

airspace.

225'

14'

15'

176

908

308

880

227
908

7,140

15,136

1,312

13,200

12.840

11.2

1%

Conveyor, capacity per hour
Motive power

180 tons

125 tons

9,000

Boilers.

BA W

Type
N umber
.'

P.

each

P. agg. Basis 10 sq.
per H. P
Working pressure

160 tons
240 V. D. 0.

11

W

*

30

10,000

15,000
\V

1! A-

li

A

60

56

1

2

i>

iny
350

25,520
150

.520

620

060

650

33,280
160

15,360
160

89.000
176

36,400
175

. ..

0.51
9
12
14
11
126
168
4-

ft.

S.O.'iO

3

0.51
12
21

253

0.430

14
21

21

2.52

294

294

4-

4"

4-

4-

4-

5,200

5,200

6,500

6,500

:

2

;M5,570
3
42'

Drums, number
Drums, diameter

255,200
2
43"

12-

153,000
3
42-

390,000
3
42"

Rone.v

Rone.v

fl.

52

1)7

115

115

:i,oi6

i.6.5;i

7,:160

:!,450

y

28'

none
none

28'

100

none
none

65

lib

11

8

100

116

.let.

4

16x14
14x14
35'

29?»"
1026-.\60488,7.55 lb.
23'

65

.Jet.

10

16

Barometric
tube (.let.)

Surface

P

1.7

Number

11

Phase

,500
,700

5,000
7,500

307
425

263
394

Y

Y

40

speed

16'8"
..

fl.

115
88
3,220 2.464
6,684

1'6-

24

rise, lui load, 24
rise,

]%

Y

16
3
3,500
5,000

307
450

Y

Y
6,600
75
40

11,000

3,600

11,000

75
40

75
40

75
40

150,000
158,600

370,000
620,000

1.30,000

7,540

3.927

33'

32'

370,000
520,000
7,540

3.

Total weight, lb
Frame divided into segments
Inherent regulation
Guar, etflciency, ^i load
Guar. 'efficiency,
load
Guar, efficiency, 9i load
Guar, efficiency, full load...
Guar, ertlclency, IJ^f load
Actual efElclcncy, ^.t load
Actual efllciency, Ys load
Actual efficiency, U load
Actual efficiency, full load
Actual efficiency. 134 load
Guar. temp, rise, full load,

hours
Giuir. temp,
hours
Guar. temp,
hours

130,,000
130,,000

3,600

10
3
5,000
7,500
263
394

16 '8-

125,000

per

H

2d

3

3

—

K. W. capacity, rated each..
K. W. capacitj', overload
Amp. per phase, rated
Amp. per phase, overload..

minute
Diameter frame

Not ordered Ronev Hand
';

4,669

Ratio, heating to grate
face

Roney

34-X60'
439.000 lb.

Surface

Circumferential

304,000
3
42.
1st

Stokers
Grate area
Grate area, total

34-X60"

held, tons..

Diameter revolving field
Weight revolving field, lb.
Weight of armature

surl'ace aggregate,

sq.ft

16-

507,000 lb.

Poles

14

l)(XI

:W"

34-X60-

Volts...
.Speed

W

0.44

0,19

12
21

3916-

3"

439,0001b.

A rmature connected

Id
fl

25'

Generators.

Electric

Eng. n. P.

(nor. rati ng)

Tubes, high
Tubes, wide
Tubes, total number
Tubes, diameter
Heating surface each, sq,

Heating

2d

floor
205

ft.

Ratio, boiler to

*

W

64
2

3
1st

Rated H.
Rated H.

B *

87

Boiler tiers

6.000

15,000

16-

12x12

27'

sq. ft

motor.
Capacity, bunker (tons)

.37"

14x14

Cooling surface per normal

(Steam Teraporarv)

125 tons
D. C. motor

5 6

Cooling surface, each, sq. ft.
Cooling surface, aggregate,

II.

Klectric

D. C.

13' 9"

Center 22x14,

Condensers.

tons

V.

motor

alt.

3"

34".x60"

Flywheel— weight, tons

umber
Kind

COAL-HANDLING APPARATUS.
500

6.4

500,0001b.

"N

7.3

?

16"

Fl.vwheei— diameter

17'

Raiio. grate surface to stack
8.1

—

AVeight of

196'

154

Motive power

13 6"

20x18

14x14

17'

..

6"
6

14x14

Wrist pins

opening.

!;oo'

9-

overhung

above

Hoisting bucket, capacity.

12'

6"
5.4

Shaft— length

327

12.3

13'

18x18

height,

380
380

area

14x14

firebrick

4"

Area i/ll.
(height
lower grates)

6"

5

...

8"

s

22'

crank

flue ^^

shelves.

353

to

-44-

sections.

6.03:1
1,137
3

%"-44'

32"

Firebrick in Steel section Lined to just

Height above lower grates..
lateriial diameter
Area each stack, sq. ft

Length referred
Crank pins

Steel.

Eadial biick

tliick.
10'

12'

feet

5

Brick

750
101°-126°-133=
175

POWER STATION OF RAPID TRANSIT SUBWAY COMPANY.

2

od

t

16

2,000 sq. ft.

Connecting rods, length in
u s

as yet

^

METROPOLITAN NINETY SIXTH STREET STATION.

C

18-X18-

10.6tW

28'x42'

Cylinder ratio
Reheating surface,

Eadial brick

&

Number

Valves

Material.

9'

cyl.

Steam

124,800

3
5,100

Steam press

Number..

Duplex

18,700

Total heating surface
Engines.

1-50 ton
1-25 ton
2-5 ton

I

Duplex

None

Floor s)iace

I

Sing. act.
triplex
500 V. D. C.

98,304

Number

54

liflBIII^^

each
10

Secondary heaters.

65'

56'

58,000

4-25,000 gal.

3

Number

71' 4-

130'

112'
49-

rail.

4-6,000 gal.

Total heating surface

.64
.43

ton
ton
ton

1-60
1-25
1-10
1-5

.

Number

80,000

.93

1

1-50 ton

1-30 ton.

57,000
1.7"

Total heating surf ace
Primary heaters

2.32

1.38

.94

Cranes.
Capacity main hoist

eacli.

10'

per gen. K. "W. cap'y

max

Upper tier
260 V D. C.

Feed Water Heaters.

36,400
83.200
128.000

.79

16
.

Economizers.

56,000

2.06

1.27

min,

Duplex

;Motlve

32,155

39.000
80,000
125.000

1.09

4

Steam

motors; lower tier steam
engines

Ty pe

272x79

28.000

38,500

16

X umber

21,663
43,326

69,020

15.360
36,000
50,000

0.13
7.4

.3.4

Boiler Feed Pumps..

53,819
2

40,980
46,980
•

0.18

each

116,000

17,280
34,560

0.221
4.65

380 V. Ind.

Storage tanks
272x197

1

42,600
85,000

21,165
63,495

grate.

0.221
5.68

Feed Water Supply.

246x160

108x160

3,.32

0.196 0.163
5.45

A C Motors

Cubic feet

Rapid

Kingsbridge.
39,360

3

225x83

normal
ft.

79,064

48,800

BoiLER-nooM Floors.
Dimensions in ft
Area eacti floor in sq. ft
Total area boUei- rooms
Operating Room.
Dimensions in ft
Area in sq. f t
General Equipment Data.

Sq.

204x404 avg

liAI'ID

Transit.

rated

Blowers
Motive power

Building.
ft

ft.

KlNQBBRIDGE.

1902

6,

Forced Draught.

Asb

Dimensions in

Manhattan.

:

per

surface

politan.

New

Rapid Transit Subway Company, Fifty-eighth Street and Hudson River;
York Edison Company, Thirty-eighth Street and East River.
Metro-

December

load, 3

260,,000

43'

43'

890,000

890,000

7

91*

90. Silo
94.89i,
96.29(,

94.596

95.5*
96.5*

97*
93.15*
96.20*
97.29*
97.75*
97.98*

95.5*
96.5*

97*
97.2*

December

WESTERN ELECTRICIAN

1902

6,

rise, Ifa

Rapid

Kingsbridge.

MANHATXA

p"^™;.

B™t.Dn,-G.

Guar. temp,

401

Transit.

load, 2
o5° C.

hours
Insulation test field coils,

1

minute
Insulation

2,500

V.

2,500

V.

i,oOO

V.

armature

test

25.000V.

coils

25,OO0V.

30 M.

30

15,000V.
SO ai.

^l.

25,000 V.

Form wound

Vrmature windins;

Ruilt up, or

liuilt up. or

bar type

bar type

Tan. comp.

Cross comp.
ver. engines

Huilt up, or

IM.
Form wound

bar type

Field Excitation.

Number

6

exciters

3 tan. comp.
ens;. 3-350 v.
ind" motors.
150 K. W.
Capacity exciter generator..
125
at volts

Driven bv

enirines.

250 K. W.
250
220 rpm.

Speed

160 K.
125

W.

250

comp. 225 H. P. 6,600
3 A. C. mo- V. ind. motor
tors
250 K. \Y.
150 K. W.
250
300
Motor dr. 500
500 rpm.
2 vert

rpm., eng. dr.
150

Capacity exciter storage bat-

Amperes per

tieid

rpm.

None

None

None

tery, all tields

normal
300

load
Volts across Held terminals..

120
176

200

andPanels and.

Panels

Type

200

100

Switchboards.

.

bench boards bench boards

and Individual

Panels

and

bench boards panels

switch peds.
Galleries

Approximate

floor space, sq.
12,000

6,400

ft

Number

generators
Total normal K. W. cap
Number feeders, present
Number feeders, ultimate...
Busses

10
50.000
36
64

11

—

40.000
34
48

38,500

80
1

main se

t

2

main

sets

.

.

main

main
8

40
sets 2 sets.
Each
sets generator or

feeder group

feeder

METROPOLITAN (KINGSBRIDGE) HARLEM RIVER STATION.

on

each both sets
generator or
feeder group
con. to both
busses,

ieeder group
con. to both

Generator switch

2

and

into 4and 8 sets
sections and feeder group
20 feeder busses, each
group busses generator or
div.

10,000
16
56,000
28

main

busses.

busses.

arrange2 oil switches 1 main and 2
selector o i 1
in series

ment

switches.
Feeder switch arrangement, l oil switch 2 oil selector
for each switches for
group. 1 oil each group. 1
,

.

.

feeders
Electro-

feeders
Electric mo-

pneumatic.

tor

1

main and

selector
.

switch on oil switch on
each of 4 each of 6

Tyi>eoil switches.

.

.

.

o

i

main and

2

I

1

selector

switches

switches

2 oil selector

Knife

switches for
each group. 1
o i 1 switch
o n each 6

or

feeders
Electric

o

1

select-

and

2

switches
series

2
i

oil
i

n

on each

feeder
Electric motor, also sol-

enoid

Generator Equipment.
Motor

Motor

Ammeters

3

3

1

Ind. wattmeter.

1

1

1

Voltmeter
Rec. wattmeter

1

1

1

1

1

1

1

1

I

1

1

1

Rheostat control

Power factor indicator
Field ammeter
Overload relay on signal...
Reverse relay on signals

Victor

Feeder Equipment.
Ammeters
Rec. wattmeter
Power factor indicator....,
Time limit relay
Overload relay
,

,

,

Note— The

figures for Kingsbridge relate to the station as

now being

erected,

which

is

one-half of that originally planned.

NEW YORK EDISON WATERSIDE

STATION,

exceeded that for the last decade by $361,007,877,
it should be borne- in mind that the value of products
for 1900 represents a relatively greater volume or
quantity of products than is indicated by the value
The year 1900 alone will be
expressed in dollars.
considered in what follows, unless otherwise stated.
Table 4, "Comparative Summary By Specified Industries,'' contains some interesting data under individual sub-heads, a few of wdiich with the accompanying figures are given below
Cars, railroad and street, and repairs, not including establishments operated by steam-railroad companies.
Number of establishments. 193 (comoared
with 166 in 1890); capital, $106,721,188; salaried

—

officials,

clerks, etc.,

number, 1,711:

salaries, $1,966,-

310; average number of wage-earners, 44.063, total
wages, $23,342,763; cost of materials used, $70,046,354: value of products, including custom work and
repairing, $107,186,359.
Number of esElectrical apparatus and supplies.
tablishments, 5S0 (compared with 189 in 1890)
capita], $83,130,943
salaried
officials,
clerks, etc.,
4,987, salaries, $4,463,112; average number of wageearners, 40,890, salaries, $20,190,344; cost of materials used, $48,916,440; value of products including

—

;

:

custom work and repairing $91,348,889.
Electrical construction and repairs.

—

Number of
establishments, 1,162; capital, $5,438,087: salaried officials, clerks,
etc.,
number, 799, salaries, $624,965
average number of wage-earners, 5,949, total wages
$3,312,126; cost of materials used, $7,673,507; value
of products, including custom work and repairing,
$15,907,420.

—

Number of establishments, 29 (compared
in 1890 and 40 in 1880)
capital, $4,242,173
compared with $11,607,685 in 1890)
salaried officials,
clerks,
etc.,
number, 94, salaries, $136,327;
Wire.
with 24

MANHATTAN RAILWAY COMPANY'S POWER HOUSE.

;

f

Satistics of

Manufactures

in

the United

States.
comparison with the figure--* of the censiii of
the statistics of manufactures of the United
States it! 1900, as specified in a recent Census bulletin, show an increase in capital invested aoproximating 17 fold: in the average number of wageearners, the increase was about 4^/2 fold; in amount
of wages paid about nine fold, and in gross value
of products about 12 fold. The population of the
counir>' has in the same period increased 2V'l fold,
and the products of agriculture from $1,600,000,000
In

1850,

These com-

to $4,739,118,752, or less than two
parisons are an approximate measure of the relative
development of manufactures during the half century
just completed.
The value of products of manufacturing and mechanical industries for 1900 was $13,014,287,498, an
increase of $3,641,850,215. or 38.9 per cent., over the
value shown in 1890. which was $9i372,437,283. The
of
total value of products returned by the census
1880 was $5,369,579,191, the increase from 1880 to
1890 being $4,002,858,092, or 74.5 pei" cent. While
the increase during the decade ending with 1890
fold.

;

agerage number of wage-earners 1,603, total wages,
$859,645; cost of materials, $7,014,319: value of products, including custom work and repairing, $9,421,238.

The trolley systein of Utica, N. Y., is said to have
been put out of business for five hours recently as
the result of a bird, a blue heron, alighting on a
power wire and touching another wire with its bill,
thereby short-circuiting the current, burning out
numerous fuses

at

the

power

station.
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An

item of curious interest to American elecmanufacturers was printed in the Cliicago
Daily News a few days ago. It was a special cable
dispatch dated at Berlin, November 28th, and ran
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F. O.

his annual message to Congress, presented
week. President Roosevelt devotes considerable

In
this

attention

American

the

to

Pacific-cable

project.

of

tant,

course,

ernment's

as

especially

is

impor-

the gov-

setting forth

oflicially

important work.
the president's statement of the case

toward

attitude

Summarized,

this

follows

as

coast

igoi

of

fall

way

Philippine Islands by

the

to

was

communication

a

Action on the application was deferred,
Congress likewise adjourned without taking
action.
Meanwhile, the Commercial Pacific
Cable Company promptly proceeded with prepara-

and
any

tions for laying its cable.
to the president

taken by

the

U.

for

route

company urging

application

and use of soundings

Nero, for

S.

S.

practicable

a

made

also

It

for access to

the puroose
a

of

transpacific

406
406

its

own

of

the

407
407
407
407

cable, the

In consequence of this solicitation

account.

company,

cable

that,

were

conditions

certain

formulated by the president and his advisers upon
which the executive was willing to allow access to
these soundings and to consent to the landing and
laying

of

the

subject

cable,

any alterations or
the Congress. This

to

thereto imposed by
was deemed proper, especially as it was clear that
a cable connection of some kind with China, a
foreign country, was a part of the company's plan.

additions

407
407
408
40S
408
408
408, 409
4 09
409
409
409

This course was, moreover, in
line

cial

4rg
410
410
410
410
410, 411

411
411
411
411, 412

These

precedents.

of

among

other things,

a

accordance

conditions

maximum

with

a

prescribed,

rate for

commer-

messages and that the company should confrom the Philippine Islands to China,

struct a line

,

Trade News
Business

Record

such

A

of the

to

cable

however, at length acceded to them, "and," says
Mr. Roosevelt, "an ail-American line between our
Pacific coast and the Chinese Empire, by way of

Honolulu and the Philippine Islands, is thus provided for, and is expected within a few months to

4:2
41Z
412
412
412
412
412, 413
413
413, 414

be ready for

Among

the

business."

of

stipulations

the

president

is

one

reserving the power of Congress to modify or repeal

any or all of them. It
that any serious obstacle
can

cable

will

be

is

not expected,

however,

to the laying of the

interposed

by

the

Ameri-

legislative

station

is

mind

in

as .one

not be materially

will

might, in the slang of the day, "help

it

public ownership is taken in that
message relating to the Government

glance

part

of

at

the

As

Printing OflSce.

his utterance

is

printed in the

newspapers,

Mr. Roosevelt says: "The excessive
cost of government printing is a strong argument
against the position of those who are inclined on
abstract grounds to advocate the government's doing
any work which can with propriety be left in private

As it
we take

hands."
clear;
is

stands,
it,

excessive

that the

sentence

this

quite

government printing

cost of

left in private

who oppose

work which can with

the government's doing any

propriety be
very true.

not

is

however, that the president's idea

furnishes a strong argument for those

hands.

This

is,

of course,

A HEARTY welcome awaits the Independent telephone men who will gather in convention in Chicago
next week. The visitors are expected to assemble
in great number, and suitable preparation has been

made

for

their

and for

deliberations

when the
The programme is

their

tainment at times

association

session.

a

is

practical

enter-

not in

one,

al-

though it relates almost exclusively to the financial,
commercial and legal aspects of the telephone-exchange business, to the exclusion of engineering
and construction problems, which is to be regretted.

—

However, the association is young yet just eight
months old, when one stops to think of it and no
doubt it will broaden out and become increasingly
useful

in

—

departments of the industry as time

all

The Independents have been charged with
haphazard, rule 0' thumb methods in laying out
goes on.

exchanges and

their local

though

this

new

the

tent,

accusation

is

toll-line

systems, and, al-

true only to a limited ex-

Interstate

association

should

take

by providing papers
and opportunities for discussing advanced telephone
engineering and modern telephone practice. Such
particular pains to contradict

pressing questions

it

as patent

rights,

rates,

toll-line

interchange and the like should not be neglected, of
course, but in a three-day convention time can also
be secured for useful technical work. The Independent movement does not lack telephone engineers of the highest class, and there, should be no
in

difficulty

point

from Manila

Central

other strike,

Hongkong. The representacompany kept these conditions
long under consideration, continuing, in the meanThey have,
time, to prepare for laying the cable.
tives

Evidently the coal strike

crisis.

some."

these

known, a

well

is

412

Miscellaneous

development of Pacific-bordering countries
promised for the present century, and considering
the fact that there are a dozen or more transatlantic
cables, two lines should be none too many for the
business that will be offered in a few years.
Turning to other subjects considered in the message, it will be noted that the president recommends
that the tariff on anthracite coal should be removed.
This would have no effect at all, he says, save in
crises, "but in crises it might be of service to the
great

British

there being at present, as
line

409, 410

Publications

Illustrated Electrical Patent

country.

this

in

with access to these
soundings, it could complete its cable much sooner
than if it were required to take soundings upon

409, 410, 411

Telegraph

Space Telegraphy

down

discovering

DEPARTMENTS.

Personal

meet the requirements of the German marall due respect to the technical experts
of the Fatherland, the "standardizing" of American
electrical apparatus will no doubt continue to proceed, as heretofore, on lines studied out and laid

of Hawaii.

407

Electric Lighting.
Electric Railways
Societies and Schools

after long maintaining the unenviable reputation of
being the only great ocean with inhabited shores
to be uncrossed by telegraph wires, the Pacific will
secure two cables almost at once. But with the

to

With

ket.

California

406

Among the Rockies.
On the Pacihc Slope

—

benefited by free anthracite, but, in the case of an-

403

403

ail-American line are now

Within six or eight months, perhaps,
there will be two Pacific cables in operation one
British and government-owned and the other American and private-owned but with proper restrictions
as to rates and the contingencies of warfare.
Thus,

accordance with the technical requirements of the
German engineering authorities," what is meant, undoubtedly, is that a more scientific efl^ort is to be

403

403

406

Correspondence
New York Notes
New England News
Canadian Intelligence..
Southern Developments
Niagara Falls, N. Y
From the Buckeye Slate
Information from Indiana
NorthweBtern Notations

construction of the

an end.

at

people."

During the

406

Wireless Telegraphy on FdSt Express Train
Electric Power Transmiss.on in Norihern California.,
Portable Bedroom Light. Illustrated
Induction Motors in a Wood- working Establishment
Electrical Rhetoric in Nevada

felicitation that the protracted negotiations delaying

the

.American competition. As to the statement about
"standardizing American electrical manufactures in

addressed to the secretary of state asking whether
permission would be granted by the president to
a corporation to lay a cable from a point on the

406

Illustrated

entered into the alleged agreement' to underbid the

Americans at any cost, because such a policy, it is
evident, must be ruinously unsuccessful in the long
run. However, the German electrical manufacturing
concerns have been curiously financed, and possibly
they have arrived at some understanding to fight

403

Convention Announcements
406
Central-energy Telephones for Mines and Interurban Railways.

hardly

is

is

406

European and American Trade Competition in Cuba
St. Joseph River Power Developmeut
Walrath Gas-engine Generating Set. Illustrated
Hylo Lamp with Pendant Switch. Illustrated
Bad Boiler Explosion
Miller Land Anchor. Illustrated
Municipal Telephone Experiment at Tuobridge Wells
Electric Railways in Maine
Storage Battery for Heavy Railroad Work
Stewart Magnet-heatmg Furnace. Illustrated

It

402

406

Illustrated

engi-

German manufacturers can have

the

that

credible

His treatment of the subject

405, 406

Telephone News from the Northwest
Telephone Items from Michigan
Ohio Telephone Notes
New Telephone Holder. Illustrated
Long-distance Telephone Reporting

German

1902

6,

department of the government, now that the executive department and the company have reached an
agreement. The all-British Pacific cable is now
ready for service, and it is a matter for national

399

405

By

accordance

in

knowledge of the Germans."

the

to

397
398

Part II
404, 405, 406
A Series Parallel System of Speed Control. By George
W. Fowler. Illustrated
404
The Storage Battery as a Factor in Speed Control. By
H. B. Coho. Illustrated
404, 405
Multiple-unit Voliage Speed Control for Trunk-line Service.
By H. Ward Leonard. Illustrated
Continuous-current Motors for Machine Tools.
Black well

electrical

to standardiz-

neering authorities, which have hitherto been practically prohibitive.
This move has not yet come

Illi-

nois

view
manufactures
a

397

399
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American
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Germany, with

in

will

dynamo
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Institute Meetings in

electricians

with the technical requirements of the

made

Page.

Telephone Association.

Meanwhile American

policy.

bring to the United States samples of every

OORRESPONDENOE

Interstate Independent

said that the four great electrical

is

should be necessary to incur loss in the course of

it

this

OOPYBIGHT.—Not only the title but the erdire contents of
each number of the Western Electrician are copyrighted
This paper Is entered at the Chicago postofBce as mail matter
of the second class.
SUBSCRIPTION, in advance, postage prepaid, $3.00 for a
fuUyear of 52 numbers; in clubs of four or more, $2.50, with free
extra copy for eight subscriptions; foreign countries, $5.00 a
year: sinf^le copies, 10 cents. When change of address is requested, the old address as well as the new should be given.
relating to electricity or any of its
practical applications is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,
concise, well written articles are especially welcome: and communications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thankfully received and cheerfully acknowledged.
ADVERTISING.— The Western Klecthician— the only
general electrical paper published in the West— thoroughly
covers a territory excliisivehj its own. This is a claim wuica
CAN BE MADE BT NO OTHER ELECTRICAL JOURNAL IN THE
United States.
Electrical merchants and manufacturers
desiring western trade will appreciate the ttNEQUALED value
of this journal as an advertising medium In its special field
Advertising rates are moderate, and will be furnished od
application.

"It

:

companies of Germany, constituting the Allgemeine,
Siemens & Halske, Schuckert and Union, have entered into an agreement systematically to underbid
American tenders for electrical contracts, even if

York.

Trade Supplied by Western News Co.
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men

securing

the

hearty

co-operation

for the strong Interstate association.

of

In

of numbers and enthusiasm the convention
promises to be an unqualified success. It is, perhaps, permissible to express the hope that while

good-comradeship may abound, the boisterous excess of enthusiasm that characterized the last banquet may not be repeated. Let the young salesman
or operator remember, even in his most jovial moments, that the Independents have keen critics, who

would not regret the opportunity to point the finger
of scorn at "what manner of men these be."
The Western Electrician joins the other electrical
interests

the

of Chicago in extending best wishes

entire success

vention

of

Association.

the

of the

Interstate

first

for

regular annual con-

Independent

Telephone

December
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Meetings

in

Chicago and

at the University of Illinois.
The first regular meeting of the Chicago members
of the

American

be held this

fall

Institute of Electrical Engineers to

was

called to order by R.

H.

Pierce,

honorao' secretary, in the rooms of the Western Society of Engineers on the evening of Decemgeneral call had been issued by Secretary
l)er 2d.
Pierce for this meeting, and the attendance, about
60, was regarded as satisfactory, considering the

403

ugal Machines," by B. Viola "Oil-testing Machines
and Results," by A. Kingsbury. Topical discussions
will be had during the Wednesday evening session
upon "Smoke Consumption," "Elastic Resistance,"
"Oil Burners," "Oil Separation from Steam" and
'
"Oil Tempering of Steel."
;

local

meetings in Chicago. The principal difficulties that
had tended to prevent successful meetings were that,
the meetings being held on the same nights as the
New York meetings, the papers, as a rule, were not
received in time for general distribution or for discussions to be prepared and that the papers were
frequently not on subjects that lead themselves readily
to discussion or of sufficient local interest to warrant a general discussion by tlie Chicago members.
These objections had now been met by the manageInstitute, which proposed to have meetChicago and other large cities after the
New York meetings, so that benefit might be had
of the New York discussions, and also to have papers
that were essentially practical and additional papers
presented by the local members. B. J. Arnold stated,
as a member of the committee on papers, that efforts
were being made to get the papers out farther in
advance of the meetings than in the past, and thought
that that objection would be met.
A committee of seven members was then appointed .by the chair to act as a local committee for
conducting the affairs of the Institute in this section.
Mr. Pierce appointed as chairman of this committee
George A. Damon and as the other members James
Lyman, P. Junkersfeld, H. H. Wait, A. S. Hibbard,
Kempster B. Miller and J. R. Cravath, the members

ment of the
ings

in

being chiosen to represent the different electrical inMr. Pierce
terests in the city as much as possible.
was made a member ex officio of the committee.
The regular meeting was then called to order
made a few introductory
bj- Secretary Pierce, who
The following-named gentlemen preremarks.
sented in abstract the papers on "Electric Variablespeed Control" read at the New York meeting on
November 21st, and which are given in the last and
present issues of the Western Electrician Messrs. P.
Junkersfeld, H. R. King, George B. Foster, Mr. GibNo additional
son, O. E. Osthoff and R. H. Pierce.
papers were presented and in the discussion which
followed Professor Jackson and Messrs. Arnold,
Cutler, King, Foster and Pierce took part.
The effort of the Institute to have branch meetings at the leading technical schools resulted in a
meeting at the University of Illinois, Champaign,
The papers presented at the
111., on November 25th.
regular October and November New York meetings
of the society were read and discussed by students
At this first Illinois meetin electrical engineering.
ing there were present, besides Professor Morgan
Brooks and H. C. Marble, members of the Institute,
only the men of the senior class, but it is expected
that at future meetings, which are to be held
monthly, students in mechanical engineering, and
also other classes in electrical engineering will be
attracted by the topics assigned for discussion.
:

American Society

of

Mechanical Engi-

neers.

New

York, November

29.

—The

forty-sixth meet-

ing of the American Society of Mechanical Engineers will commence in this city on next Tuesday
and continue through Friday, December 5th. The
sessions of Tuesday and Friday will be held in the
at 12 West Thirty-first Street, and
Wednesday and Thursday at the Sturtevant
House, Broadway and Twenty-ninth Street. The
president, Edwin H. Reynolds, is ill and will not

society

rooms

those of

Visits to the stations of the Interurban
Street Railway Company, the Manhattan Elevated
and the New York Edison Company have been arranged for, and opportunity will be afforded for
reception of
visits to other points of interest.
members and guests by the acting president and
FortySherry's,
the president-elect will be held at
fourth Street and Fifth Avenue, on Thursday evening at nine o'clock.
Among the papers to be presented are the followProblem of
ing: "A Rational Solution of the

be present.

A

Weights and Measures," by Sidney A. Reeve; "The
Metric System," by F. A. Halsey; "Flywheel CaEngine-driven Alternators," by W. I.
"Heat Resistance the Reciprocal of Heat
Conductivity," by William Kent; "Gift Proposition
"Rotary
for Paying Workmen," by Frank Richards
Pumps," by J. T. Wilkin; "Filing System for Office
Use," by H. M. Lane; "Analysis of Commercial
Value of Waterpower," by A. F. Nagle; "Centrifpacity for
Schlichter;

;

;

School, Kansas City, Mo.
C. F. Adams, Central High
School, Detroit, Mich.
Fred D. Barber, State Normal
University, Normal, III.
Frederic L. Bishop, Bradley
Polytechnic Institute, Peoria, 111.
C. M. Bronson, Central High School, Toledo, O.
E. E. Burns, De Kalb High
School, DeKalb, 111.
Katharine B. Camp, Laboratory
School, University of Chicago
F. L. Cooper, East Aurora High School, East Aurora, III.
A. B. Crowe, Fort
Wayne High School, Fort Wayne, Ind. W. B. Davis,
State Normal School, Carbondale, 111. : J. M. Frost,
Hinsdale High School, Hinsdale, 111.
Henry G. Gale,
Chicago, 111. ; F. B. Goodell, North High School, Des
Moines, la. ; ,Terome J. Green, Notre Dame, Ind.
Harlan B. Hall, Mansfield, O.
S. P. Hersey. Cedar Falls,
la. ; W. L. Hanson, Monmouth, 111. ; G. M. Hobbs, University of Chicago ; H. N.
Howland, Chicago John
D. HuUinger, ,Tr., Calumet
High
School,
Chicago
B. I. Hutchinson, Chicago Manual Training School
Fred J. Jeffrey, Charleston, 111.
Charles W. Kent,
Rock Island, 111. ; J. H. Kimmons, West Aurora, 111.
Carl Kinsley, University of Chicago ;
Heman Burr
;

;

;

:

;

;

;

Central Association of Physics Teach-

A

decidedlr inclement weather.
Preceding the general meeting a business meeting
of the members was held, at which Mr. Pierce briefly
reviewed the past efforts of the Institute to secure

Harry D. Abells, TJnlyersity of Chicago Academy,
Morgan Park, 111.
Franklin H. Ayres, Central High

ers.

;

;

;

The

Central Assoin Chicago,
November 27th to 29th, in the chemistry lec111.,
ture room of the Lewis Institute of Technology.
The association is of recent organization and was
organized "to promote efficiency in the teaching of
physics." The
organization
was brought about
through a meeting of the physics teachers of about
a dozen schools in and around Chicago, held in
the spring of the present year, at which a committee was appointed to ascertain the feasibility of such
an association among the teachers of physics of the
central states.
The responses to nearly 500 circulars sent out were so strongly in favor of the move
that a meeting was held in Chicago on June 7, 1902,
for the purpose of effecting a formal organization.
At this ineeting, representatives from 25 schools
being present, a constitution was adopted and officers chosen for the ensuing year.
Much enthusiasm was exhibited at the June meeting, and it was the firm belief of those present
that great good would result from such an organization.
Further justification of this belief was
furnished by the three-day session just held, as mentioned above, on November 27th, 28th and 29th.
This meeting, which was typical of what future
ones will be, contained the following features
An
address by an advanced teacher and investigator
in the field of physics, short papers and discussions
on practical experiences in teaching, visits to laboratories and manufacturing plants, and an informal
banquet.
ciation

first

regular meeting

the

of

was held

of Physics Teachers

:

The

business of the convention was the meeting on Thursday, November 27th, at the
Great
Northern Hotel, the headquarters of the association,
of the executive coinmittee, which considered applications for membership.
The general meeting
of the association was called to order at 10 o'clock
on Thursday morning in the chemical lecture room
of Lewis Institute by President Charles H. Smith.
After a few opening remarks. President Smith introduced the speaker of the meeting. Dr. Henry S.
Carhart, professor of physics in the University of
Michigan. Dr. Carhart's subject was the "Revision
of Physical Theory." This interesting paper excited great interest and was discussed at length.
At. the close of the morning session lunch was
served the visitors in the lunch room of the Institute, after which a visit was made to the school's
laboratories and shops. At two o'clock the afternoon session was called to order and a short business meeting held, after which a general discussion was entered into upon the following topics
How much setting up of apparatus should the pupil do?
Should laboratory directions be very explicit as to how
tbe experiments are to. be carried out, or should the pupil
be left largely to himself as to the mode of performing
an experiment?
Leader,
director,
co-worlcer, inspector,
information
Imreau, policeman, spectator which is the teacher's
chief function during the laboratory period?
Is it possible to cori-elate the teaching of physics and
mathematics?
first

—

At the
ceeded

to

of this session the delegates prothe Harrison Street station of

close

inspect

the Chicago Edison Company. Leaving this plant,
the visitors made a tour through the tunnels of
the Illinois Telephone and Telegraph Company. In

was an informal banquet at Kinswere responded to as follows

the evening there

Toasts
"Physics and
ley's.

Invention,"

Principal

J.

E.

Arm-

Englewood High School "The Relations of
Physics and Medicine," Dr. Winfield Scott Hall,
professor of physiologj'. Northwestern University
Medical School
"Physics and Mathematics," Professor E. H. Moore, professor of mathematics. University of Chicago; "Physics and Engineering," S.
G. McMeen, chief engineer, switchboai'd department,
Western Electric Company "Physics and Visions,"
Professor A. A. Upham, Wisconsin State Normal
"Physics and PhysiogSchool, Whitewater, Wis.
raphy," Professor Rollin D. Salisbury, professor of
"Physics and
physiography, University of Chicago
Machines," Robert Hall Wiles. Henry W. Price
was the toastmaster of the evening, and about 75
persons were present.
On Saturday morning the delegates made a trip
to the Illinois Steel Company's works at South Chicago. In the afternoon a visit was made to the
Chicago Ship Building Company's shipyards and the
works of the American Smelting and Refining Company.
The following-named active members of the association attended the convention
strong,

;

;

;

;

;

;

;

;

;

;

Leonard, Bloomington, 111. W. E. Life, Oak Park High
School, Oak Park, 111.
C. E. Linebarger, Lake View
High School, Chicago, 111. Carleton J. Lynde, University of Chicago
John Le May, Lake High School, Chicago
C. R. Mann, University of Chicago: Charles A.
Marple, Louisville Male High School, Louisville, Ky.
JI.
J.
Newell, Bvanston High School, Evanston, 111.
C.
E. Osborn, Danville High School, Danville, 111.
Lewis Omer, Harvey, 111.
Charles W. D. Parsons,
Bvanston High School, Evanston, 111.
A. B. Porter,
Bvanston,
III.
Charles
A.
Proctor, University of
Chicago
Gilbert
Random, Calumet, Mich.
Walter .T. Risley, Joliet, 111.
F.
A. Rogers, Lewis
Institute,
Chicago,
111.
J.
B.
Russell,
Wheaton,
111.
C. E. Spicer, Joliet, 111.
Maude G. Stewart, HighA. C. Stillhamer. University of Chiland Park. III.
cago
Arthur A. Upham, Whitewater, Wis.
Reinhard
A, Wetzel, Ottumwa, la.
Willis E, Tower, Englewood
High School, Chicago, 111. C. M. Turton, South Chicago
High School. South Chicago, 111. Fred R. Nichols, English High and Manual Training School, Chicago, 111.,
and George B. Masslich, John Marshall High School,
Chicago, III.
;

:

:

:

;

;

:

;

:

:

:

:

:

:

:

,

;

:

:

:

;

:

;

:

The regular meetings of the association will be
held at least twice a year, and at these meetings
10 members will constitute a quorum. The officers
President, Charles
of the association are as follows
H. Smith, Hyde Park High School, Chicago first
vice-president, Franklin
H. Ayres, Central High
School, Kansas City, Mo.
second vice-president,
C. F. Adams, Central High School, Detroit, Mich.
secretary, C. E. Linebarger, Lake View High School,
:

;

;

Chicago; treasurer, E. C. Woodruff, Lyons TownHigh School, LaGrangc, 111.

ship

Electrical Exports for October.
The electrical exports from the United States for
the month of October, 1902, sum up in total value
compared with $9S9,79,'?, for the
and $1,188,591 for September
last.
The October exports for the present year
thus show an increase over those of the same month
On the
last year amounting in value to $80,258.
other hand, the present month did not equal last by
to

$1,050,051,

same month

as

in

1901,

$138,540.
"Electrical
_

and
appliances, including telegraph
telephone instruments," report the following figures
October, 1902, $372,860; October, igoi, $359,933 an
increase for the present year of $12,927. Under the
head of "electrical machinery" these figures are
found
October,
Octobei-,
1901,
1902,
$677,191
The increase here amounted to $67,331.
$609,860.
Classified according to destination, the exports of
electrical machinery in October, 1902, to some of
the principal buyers were as follows
Japan, $190,668; United Kingdom, $181,692; British North AinerMexico, .$65,980 West Indies and Berica, $76,591

—

'

:

;

:

;

;

mudas, $25,449; British Australasia, $25,030; Africa,
Brazil, $20,019; Colombia, $7,500; Chinese
Empire, $6,605; Philippine Islands, $6,400; Germany,
Of
$5,146; Argentina, $3,150; Hongkong, $1,029.
the above, Japan's shipment jumped from $28,632,
in October, 1901, to $190,668, as given above, in
the present year.
The shipment to the United Kingdom also increased some $27,607 over the shipment
Mexico, likewise, falls
for the same month in 1901.
in line, her shipments showing the following figures

$20,517;

—

October, 1902, $65,980; October, 1901, $7,622 the increase being $58,358, probably due to an especially
large order for a power plant.
In the same strain
Brazil is not to be overlooked, her figures for the
two months showing an increase of $19,753. Africa's
shipments also took a jump and show an increase
in value amounting to $15,704.

Chicago Engineers' Club.
is the name of a new club
recently formed in Chicago for purely social purposes.
It will have no constitution, by-laws or regular dues, the financial requirements being nrovided
for by a small initiation fee and an occasional assessment. The club will be primarily a luncheon
club and suitable quarters are 'to be secured for the
purpose of meeting daily at the luncheon houi-. The
charter members are Messrs. Andrews Allen, B. J.
Arnold, Onward Bates, T. L. Condron, H. N. Elmer, W. N. Finley, H. M. Herr, H. E. Horton, C.
W. Hotchkiss, W. M. Hughes, R. W. Hunt, C. F.
Loweth, C. W. Melcher, Ralph Modjeski, H.^ W.
Parkhurst, A. V. Powell, Isham Randolph, Louis E.
Ritter, G. H, Scribner, E. C. Shankland, T. W.
Snow, J. F. Wallace and August Ziesing. Mr.
Modjeski was made chairman of the temporary organization, and Messrs. Bates, Modjeski and Ritter
were made a committee on permanent organization.

The Engineers' Club
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Series-tarallel System of Steed Control.

BY

GEO.

W. FOWLER.

The system

of control of stationary direct-current
motors which I shall endeavor to describe to you
is commercially known as the "C. & C. series-parallel" system.
For some three years the system has
been quite extensively and successfully used for
driving various kinds of machinery, especially large
printing presses. The component parts of the system are a double-commutator type motor, a switchboard, controller, a pair
of
automatic solenoid
switches, and a set of emergency switches.
The
motor is of the ordinary slow-speed, compoundwound type, with the exception that it has two
separate windings and commutators on the one
armature body, operating in one magnetic field.
The field windings are so arranged that the series
turns can be cut out after starting, thus obtaining
the advantages derived by using a compound-wound
motor at starting, exerting a powerful starting
and
torque with a minimum amount of current
the constant-speed features of the shunt motor, by
cutting out the series, after the motor has reached
The armature windings are,
a certain -fixed speed.
of course, thoroughly insulated from each other,
and have no connection excepting that obtained
through the operation of the controller.
The controller consists of numerous contacts and
contact rings mounted upon a slate, the sub-structure carrying the controller arm, which moves over
For convenience, some external means
the contacts.
is generally used to operate the controller, such as
lever,
which
is frequently used in connection with
a
printing-press work. It is through the movement
of this one controlling lever, that all the combinations of windings and connections, with the resultant
variations in speed, are obtained.
The contacts of the controller are divided in two
separate divisions. To the left the contacts are subdivided into many small ones. To the right there
are but few larger ones. Those to the left are in
use only when the armature windings are in series,
while those to the right are in use only when the
windings are in parallel. The two divisions have

DeceiTiber 6, igo2

To accomplish this an emergency switch is used.
This switch is so connected with the controller (see
Fig. g) that when the plunger is depressed, connection is made through the solenoid which throws
the switch "off."
In Fig. 9 is represented a diagram of the wiring and connections of a complete
series-parallel equipment.
The relative advantages of the series-parallel system over the rheostat control with one commutator
is
readily apparent by an inspection of Fig. 10, in
which the curve shows the coinparison between the
two systems, when operating a Hoe quadruple press.
It will be seen that the current required to exert

—

(a)
One battery will do for a number of presses,
for the reason that all of the presses in any establisihment are not simultaneously in operation,
(b)
The battery can be on charge at a very low rate
at all times when current is flowing on the mains,
thus insuring the best possible results from the battery at a minimum cost for current,
(c)
The battery having no moving parts, such as bearings and
commutators to get out of order, will doubtless appeal to the press operators,
(d)
The electro-

—

;

no connection with each other whatever. For use
in graduating the speed, there are two banks of resistance used one bank in circuit with the armature
windings when they are in series and which is
connected by the smaller contacts, to the left, and
another bank in circuit when the armatures are in
parallel, and which is connected to the larger contacts, to the right.
The contact rings on the controller are in circuit with the shunt field of the
motor and the small round contacts for the purpose

plicable.
Fig. 12 shows the connections to the storage battery and to the motor through the controller.
data has been obtained in connection
with the utilization of this system for the operation
of quadruple Hoe printing presses of moderate size.
These presses operate at 12 revolutions ner minute
in making up and threading in, and require for this
purpose a current of 150 amperes at 40 volts. The
threading-in and making-up process per press lasts
at a maximum not more than ten minutes.
This
process has to be repeated not more than 15 times
in 24 hours.
From these data it is apparent that a
200-ampere-hour battery on an hour rating will more
than fulfill the requirements.
A battery of accumulators to give 40 volts and
200 amperes for one hour will cost not more than
$400, which is not a prohibitive figure, especially
when considered in connection with the following
additional advantages:

The following

—

—

;

of interposing resistance therein for the highest
speeds.
With any variable speed-control system wherein
a combination of windings or machines are used to
obtain the speed variations, it generally becomes
necessary at some point in the operation to open the
circuit, preparatory to making some rapid change
iri
the combination, in order tliat the speed changes

be gradual. When performing this operation
has been, and now is, the custom to use magnetic
blow-out coils to prevent excessive flashing of the
controller contacts. In the series-parallel system it
is necessary to open the circuit when changing from
series to parallel, for it is quite obvious that the
windings cannot be in series and parallel at the same
shall
it

instant.
In this system of series-parallel control no blowout coils of any kind are used and the change" from
series to parallel, or vice versa, is obtained by the

use of an automatic solenoid switch. Two solenoids
enclosed in a cast-iron case, the object of v/hich
is to form a good path for the lines of force, are
mounted upon one side of a slate. Through the
center of these solenoids is a plunger slotted in the
center through which passes a small pin, thereby
making a flexible connection between it and the
shaft carrying the switch arm on the opposite side
of the slate.
When energized at the proper time,
first one and then the other solenoid operates, throwing the switch arm to the right or left, as the case
may be. The connections of the switch jaws on
the front of the slate are such that when connection
through them is completed by the switch arm, the
armature windings on the motor are first in series,
and when the arm goes to the other side the windings are in parallel.
Therefore, during the time
when the switch is operating from series to parallel,
the circuit is opened the action being instantaneous,
there is no noticeable change in the speed, neither
is there the slightest flashing at the contacts of either
controller or switches.
Two of these automatic switches are used with
each equipment, one to perform the operation as
outlined above, the other to "stop and start" the
motor that is, to open and close the circuit. There
point on the controller except between
is no open
the series and parallel side, and when the lever is
the
position which is normally "off," the
thrown to
solenoid switch used for this purpose opens the
circuit.
Likewise, when the lever is moved "on,"
the switch closes the circuit.
This absolutely prevents the slightest flashing at the controller conwhen
tacts,
stopping the motor. By the use of the
;

—

second-mentioned switch, it is also possible to stop
the motor from any one of several points, which is
required in newspaper printing.

A SERIES-PARALLEL SYSTEM OF SPEED

FIG. g.

CONTROL.

maximum

when starting the press from
is somewhat less than the current required for
same operation by a single compound-wound
motor with rheostat control. Also the efficiency at
the

torque

rest

the

speeds

all

much

is

better.

While the system was originally designed espe-
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A SERIES PARALLEL SYSTEM OF SPEED
CONTROL. —PORTABLE TEST MOTOR.

equally well

any service requiring heavy starting
torque, a wide range of speed variation, ease of
manipulation and high efficiency.
A portable motor for use in testing printing
presses is shown in Fig. 11. This gives a very good
idea of what can be accomplished in this direction.
The entire apparatus is mounted on the motor
adapted
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motive force of a battery is constant, while that of
any other independent source of supply is variable,
depending upon the line voltage. Many a press
operator has lost his fingers because of sudden variaof voltage supplied to the motor.
operation of elevator motors by means of a
storage battery placed directly across the line, and
in connection with a multiple-series controller, offers
an excellent means of varying speed. The battery
can be figured on a two-hour rate in the severest
service, so that the first cost is not excessive, while
the saving from repairs to resistance plates and contact pieces is a matter of no small importance in
comparing the economic advantages of two systems.
The use of a battery for the multiple-voltage operation of machine tools, presents another phase of
the subject.
The high first cost of batteries militates against their adoption.
In a shop requiring
tions

The

.

A SERIES-PARALLEL SYSTEM OF SPEED

FIG. 10.

CONTROL.
frame, and
ments.

The

is

quite easily

moved

to various depart-

Storage Battery as a Factor in Speed Control,

by h.

b.

coho.

the purpose in this paper to dwell particularly on a method of using a storage battery, as an
auxiliary or independent source of supply, in connection with
the
operation of printing presses.
With printing-press work, the operations of making
up and threading in paper require a positive fixed
speed of from 12 to 20 revolutions per minute on
the main shaft of the press. The methods of obtaining this speed from electric motors, which are
common, are to employ either fixed resistances,
armatures in multiple and series, or separate sources
of supply, such as motor-generators.
The motor
in the last case is a shunt machine, wound for the
line voltage, while the generator is a shunt machine
with field separately excited from the line and supplied with a constant voltage.
The armature is
wound to give a fixed voltage from 12 to 40 volts,
depending upon the special requirements.
It is in connection with this last system that the
method mentioned in this paper is particularly apIt

is

'

FIG. 12.

STORAGE BATTERY AS A FACTOR

IN SPEED

CONTROL.
about 100 kilowatts average motor load, the battery
capacity will have to be calculated on a three-hour
rating.
The first cost will be about 30 per cent,
more than that of ecuivalent multiple-voltage generators as now employed.
That the battery is 30
per cent, more expensive in first cost does not, however, exclude it from competitive consideration, because of the increased efficiency of the cells over that
of multiple-voltage generators when operating at
varying loads.
As a substitute for storage batteries one can often
The
use so-called counter electromotive force cells.
cost of construction of these cells is much less than

December
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of equivalent batteries.
supply voltage by counter

that

the natural

method

The cutting
electromotive

down

of

force is
dictated by economic consideradou'n by resistance is unnatural.

while to cut it
Referring to the above paragraph, it is probable
that careful examination will prove that the latter
method of multiple-voltage control, taken in connection with the weakening of the field to give the
last 25 per cent, speed variation, will result in the
most economical system to install and the lowest
tion,

cost for operation.

first

MVLTIPLE-UNIT ^^OLT.\GE SPEED CONTROL FOR TrUNKLiNE Service.
BY H.

WARD LEONARD.
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secure the following advantageous features
First,
the haulage over existing roadbeds, grades, bridges,
etc., of very much heavier trains than can be hauled
by any steam locomotive
second, a material reduction in the cost of maintenance of 10 locomotives
as compared with steam locomotives; third, a material saving in the maintenace of the roadbed because of the absence of hammer blow, shouldering,
rocking and skidding: fourth, a material increase in
the weight of the train which could be hauled
around a certain curve by a locomotive having a
certain weight on drivers
fifth, a material increase
in the load which could be started upon a certain
grade by a locomotive having a certain weight on
drivers
sixth, a material reduction in the dead
load necessarily
hauled by a steam locomotive
seventh, a very large increase in the number of
trains of given weight and speed which could be
operated from a given power house compared with
the series parallel or cascade systems
eighth, as
each locomotive unit can be equipped with any desired number of driving axles, and any desired
lumiber of locomotives can be operated under multiple control, the amount of power which can. be
applied to a single train and controlled by a single
operator is practically unlimited ninth, 50 per cent,
of the energy now wasted on friction brakes can
be saved in the form of useful electrical ener"-" retenth, the first cost of equipstored to the system
ment will be very much less than that of any system, for equivalent service, which involves the use
eleventh, the cost of haulage per
of sub-stations
ton mile will be greatly reduced as compared with
steam locomotives, especially because of the large
increase in the weight of the train which can be
:

;

;

;

In February, 1S94, I read a paper before this Institute describing a system which I considered applicable to the operation of a trunk-line electric
The essential features of this system were
railway.
First.
The generation and transmission of a hightension single-phase alternating current, the power
houses being placed as far apart as the insulation
of an alternating-current transmission would permit
second, the entire elimination of sub-stations third,
a transformation of the energj' upon the locomotive
so as to secure a voltage speed control for the electric motors, thereby obtaining smooth acceleration
and efficient control of the locomotive at any desired spe&d and in either direction.
At that time there were no engineers, so far as
me that these features
I know, who agreed with
were essential for the operation of a trunk-line railway by electric motors. In the recent past, however, many prominent engineers, both abroad and
in this country, have declared themselves in favor
of these essential features, and I therefore feel
warranted in describing an improvement upon the
system I originally proposed, by which I can secure
the important anl now well-understood advantages
of a multiple control of any desired number of locomotive units.
Fig. 13 illustrates diagrammatically one form of my
multiple-unit voltage speed control as applied to
two locomotive units for trunk-line service. The
current is generated in the form of a single-phase
alternating current at as high an electromotive force
:

say 20,000 volts. A movis practicable to-day,
ing contact leads the single-phase alternating curIf desired, static transrent upon the locomotive.
formers can be placed at suitable points along the
line of the railway which will reduce the initial electromotive force to any desired lower electromotive
force upon the contact conductor.
In many instances it may be desirable to place
upon the locomotive a transformer (S') for reducing the tension of the alternating .current led to the
synchronous motor (A').
single-phase synchronous motor on the locomotive receives this alternating current and is
driven by it continuously at a practically constant
speed the current after passing through the motor

;

;

;

;

hauled twelfth, difficulties due to electrolysis would
be reduced to a minimum.
;

Continuous-current Motors for Machine Tools.
by

f.

0.

blackwell.

The

application of electric motors to machine tools
is a subject requiring a great deal of study in order
to obtain the best results, each case having to be
treated as an individual.
In most shops it might
be economical to have the bulk of the machines

as

A

:

being led to ground through a moving contact. This
single-phase motor (A') drives .continually a small
exciter (E') and also a large continuous current
dynamo D') whose field is separately excited by
(£') and has in its field circuit a retiie exciter
versing field rheostat (R'). The armatures of the
propelling motors are connected in multiple directly
across the terminals of the armature of the dynamo
(D'). The field magnets of the propelling motors
(M') are separately and constantly excited by the
(

exciter

(E').

By manipulating

the reversing field rheostat (R'),
current through the armatures of the motors
(M') necessary to obtain the required tractive effort, can be obtained at any desired voltage from
the lowest voltage to the full-speed voltage, and in
perfectly smooth and rapid aceither direction.
celeration can thus be obtained with minimum energy from the source of supply. The simultaneous
multiple control of the several locomotive units is
obtained by means of the four small wires (i), {2),
(3), (4): which are lead along the train.
In Fig. 13 the operator is supposed to be upon
the locomotive (I). The exciter (E'), which is
producing a constant electromotive force, has its
terminals connected to the wires (i) and (2).
Across these wires (i) and (2) are connected the
field windings of all of the propelling motors on
the two locomotives, so that they are all constantly

the

A

and

fully excited.

The wires (3) and (4) are also supplied oy a
current from the exciter CE'), but the reversing
field rheostat CR') is in the path of this current.
The fields of the two dynamos CD') and CD') are
connected in multiple across the wires (3) and C4)
which extend along the

train.

evident that by manipulating the reversing field rheostat CR) the operator can vary
simultaneously and similarly the field-exciting currents supplied in CD') and CD=) and that therefore he can cause the voltage of these two dynamos
to vary in exact unison from Co) to the maximum
voltage in either sense. Thus, the operator can
cause the two locomotives to start, accelerate, run
at full soeed. retard and reverse in perfect unison,
always dividing the load perfectly under these vaBy placing the controller CR') in
rious conditions.
its open position and going to the other locomotives,
the operator can similarly control the two locomotives simultaneously by means of the controller
It

will

be

CR').

By

the use of this system I expect to be able to

FIG.

13.

multiple unit VOLTAGE SPEED CONTROL FOR
TRUNK-LINE SERVICE.

driven by individual motors, while in others group
driving would be better. Planers, slotters, milling
cutters and many other tools need only a slight
variation in speed, as the relation between the tool
and its work is always the same; variation in speed
only being required for different classes of work,
that is, for hard or soft metal or for a roughing or
Such work does not require more
a finishing cut.
than a two to one variation, while on the other
boring
mills and other rotating tools
hand lathes,
may require an eight or 10 or even 40 to one variation, necessitated by the varying relation between
the tool and its work different diameters of the

—

work.

There are a number of methods in use for atvariable speed by means of the electric
drive, the more common being rheostatic, field and
taining

multiple-voltage control.
Rheostatic control is obtained by introducing resistance in series with the armature of an electric
motor, the speed being reduced in proportion to
This method
the power consumed in the resistance.
of control is undesirable not only on account of its
being very inefficient, but also from the fact that
as tlie load decreases the speed increases. The
and
therefore, undesirable
control
is,
rheostatic
wasteful of power.
By varying the current flowing in the field coils
of the motor the strength of the magnetic field is
changed and the speed of the motor varied. With
any setting of the field, however, the motor will
give constant speed under changes of load, and this
method therefore avoids the greatest objection of
motor of ordinary design \yill
rheostatic control.
not always permit of any considerable weakening
of the field without sparking at the commutator, but
with a motor having small armature reaction a
variation in speed of two to one can readily be
obtained, and when delivering a constant horsepower the current will be approximately the same
at all speeds because the potential across the armaA.s the field
ture terminals is always the same.
current of a motor is only a small fraction of the
total current, the efficiency of this method of control is practically the same at minimum and maxiit
also allows the use of a much
speeds
smaller controller and renders it possible to get a
greater number of running speeds than can be
economically arranged for with any other control.
Multiple-voltage control is obtained by having

A

mum

;

several diff^erent line potentials to work from.
For
instance, with the Edison three-wire system the
potential from the neutral to the outside wires is
one-half the potential between the outside wires.
There are, therefore, two potentials available, and a
motor connected between the neutral and one outside wire would run at one-half the speed it would
when connected across the outside wires.
fourwire system may also be used in the same manner, giving various combinations of potentials, the
minimum of which may be about one-fourth or onesixth of the maximum potential.
Either of the above methods combined with the
field control of the motor makes a very flexible system.
For example, a motor having 100 per cent,
field control, used on the three-wire system, will
give a speed variation of four to one, or a motor
having 35 per cent, field control used on a fourwire system with potentials of 60, 80, no, 140, 190
and 250 volts, will give a speed variation of approximately six to one, or having potentials of 40, 80,
130, 170, 210 and 250 an eight to one speed variation, the gaps in speed between the various potentials being filled in by field control of the motor.
Having at hand an easy method of control, the
question arises of how far can we efficiently apply

A

this

method

to

advantage.

It

has

been

demon-

strated many times that it takes practically a constant horsepower
to
remove a given amount of
metal per minute, irrespective of the rotative speed
of the tool.
You will therefore see that a motor
to be used on the multi-voltage system will have
to be sufficiently large to carry its maximum horsepower at the minimum potential, or in other words,
at say 40 volts on a 250-volt system the motor will
have to be six times too large when working on its
maximum potential. For this reason I feel that we
must keep the lowest potential employed as high as
possible in order that the size and cost of the motor
may be within reasonable limits.
potential of 40
or 60 volts requires such large conductors if they
are laid out for a small drop that their cost is
prohibitive in a plant of any size. If a large drop
is used, the motor falls off in speed under load and
its speed regulation under changes of load is little
better than with the rheostatic control.
With the three-wire system and a 100 per cent,
variation in the motor speed by field control we
can obtain a four to one total variation which, for
general machine-shop work, is sufficient to cover a
single operation on a given tool.
The total range,
however, on a tool can be increased greatly by having a few gear changes.
For example, on a backgeared lathe with a gear ratio of four to one a
total variation of 16 to one can be obtained.
In
the same manner on a double-geared lathe a variation of 64 to one might be obtained.
By putting a
magnetic clutch on this back gear and making the
electrical connections in the controller, it is possible to get a 16 to one variation electrically and
without increasing the cost of the motor more than
would be required for a four-to-one variation.
Where machines must run at various speeds, the
usual practice has been to employ step-cone pulleys and changeable gears.
The speeds obtained in
this way, however, are few in number, and therefore as a wide range of speed is necessary the different .speeds must be far apart.
If, on the other
hand, power is furnished by a variable-speed elec-

A

motor with a range sufficient to fill in between
the mechanical steps, the tool may be driven always
at the highest possible speed and maximum production.
This is best illustrated by a test on a 72inch lathe.
belt-driven lathe required 59 minutes
complete
the cut, while the motor-driven lathe
to
The electricallydid the same work in 31 minutes.
driven tool, therefore, did the work in ^s per
cent, of the time, or, putting it another way, the beltdriven tool required 90 per cent, more time to do
the same work.
With electrical control a man can keep his hand
on the controller and his eyes on the tool, increasing the speed from time to time. Being limited only
by the temperature of the tool, it has been found
that much higher cutting speeds are unconsciously
attained with a motor-driven tool than would be
thought possible were any fixed rule followed. It
therefore, apparent that this increased producis,
tion in many cases is so great as to justify fully the
installation of an electric system, even if there were
no other advantages to be secured.
The cost of motors vary with their size and Cfor
a given horsepower) nearly in proportion to the
variation in speed which can be obtained from them.
The approximate relative sizes of the motors expressed in the horsepower capacity at which they
could be rated at the maximum potential are about
twice as large for the three-wire as for the twowire and for the four-wire four to six times the
tric

A

two-wire.
Ratio of

System.

Two-wire
Three-wire
Four-wire
Four wire

Speed

masimum

variation.
50-100
25-100
16-100
iz-ioo

horsepower.
100

200
400
600

Besides the cost of the motor there is to be considered with the four-wire system the cost of the
generator, motor-genis,
the
that
supply plant
erators and conductors. The three-wire system is
now generally employed for lighting and requires
no special appliances. The four-wire system remotor-generator
set
three-commutator
quires
a
which must have sufficient current capacity at th?
;
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lowest potential to run all the motors that could
ever be in service at one time at their full horsepower at that potential. The motor-generator set
and the heavy wiring for the low potentials of the
four-wire system will much increase the cost, exclusive of motors as compared with a three-wire
system. If the motors are made of sufficient capacity to run the rotary tools at reduced speed and
the motor-generator set and distribution cables are
made of proper size to take care of the unbalanced
load, the four-wire system will altogether cost several times as much as the three-wire systern.
In conclusion, I would say that, in my opinion,_ it
will generally be found best to use motors with
field control, allowing a total speed variation of
two to one with the two-wire system or four to one
with the three-wire system, believing that the^ fourwire system is too expensive for general application
if the plants employing it are properly designed and
equipped with large enough electrical apparatus.
^

[To be concluded.]

Ohio Telephone Notes.

A

company has been formed to build a telephone
from Guckeen to Blue Earth, Alinn.
The Little Wolf River Telephone Company is installing a new switchboard for an exchange at North
Fond du Lac, Wis.
The Western Electric Telephone Company has
been connecting with the local company at Spencer,
Iowa. The latter is becoming a competitor for longdistance business, and so the former is making Inline

dependent connections in Spencer.

A

local telephone

company

is

projected for Chaska,

Minn.

The Wisconsin Telephone Company has cornpleted
from La Crosse to Fountain City, Wis.
The Chippewa Valley Electric Railway Company,
operating in Eau Claire and Chippewa Falls, Wis.,
a line

has ordered materials for the construction of a
telephone system and will cover its line, so that
a crew can call up the office for orders at any point
on the road.
The Twin City Telephone Company held a formal
reception to its friends and patrons in the new
central-exchange building in St. Paul on November
The company has just installed a new switch22d.
board and threw open the entire building for the
inspection of visitors. The building was decorated
in the colors of the National Independent Telephone
Association, red, white and blue.
The Burlington and Augusta Telephone Company
has been incorporated at Burlington, Iowa, and is
building a line to Augusta. The capital stock is
$5,000.
It is

pany

that an Independent telephone comapply for a competing franchise at Sault

rumored

will

Ste. Marie, IVIich.

The officials of Massena, Iowa, have notified the
IVIusson Bros. Telephone Company not to stretch any
wires nor erect any poles in that city until the company obtains a franchise.
case has arisen near Lettsville, Iowa, in the
transfer of a farm, as to whether the sale of the
realty carries with it a rural-telephone line on the
farm. The buyer claims that it becomes his, to do
as he pleases with. The original builders claim that
they own the line, although it was built inside the
fence along the public highway.
The E. H. Martin Telephone Company of Webster
City, Iowa, has completed what is said to be the

A

longest

Webster

metallic
City to

copper-wire line in Iowa, from
Des Moines, a distance of 85 miles.
R.

Telephone Items from Michigan.
Sault

Ste.

Mich.,

Marie,

in

the

belief

that

the

Michigan Bell Telephone Company is about to raise
rates in that city the same as in Detroit and elsewhere in the state, had an ordinance drafted and
passed at its first reading, which provides that no

States Telephone Company will pay
July interest about the middle of December, it

its

stated.

is

The directors of the Champaign Telephone Company of Rosewood, Champaign County, have elected
the following-named officers
President, Murray E.
Weimer; vice-president and treasurer, C. H. Espy;
secretary and manager, T. J. Heck. All the stock
has been taken, and it is said that several improvements will be made on the toll lines which the company owns in Champaign County.
The Stark County Telephone Company of Canton has arranged to make improvements and extensions to its property to the amount of something
like $100,000.
The rural lines will be developed
and exchanges will be built at all the villages in
:

county.

tlie

The Massillon Telephone Company of Massillon
engaged in improving its plant, and in all will
spend about $10,000 in the work. The new board
S.

directors

recently

elected

includes

President F.

Dickson of the Federal Telephone Company.
The West Virginia Western Telephone Company

of Parkersburg, W. Va., has decided to build a line
Elizabeth to Grantsville.
The underground
cable in Parkersburg has been coiS^Ieted and it is
said the general progress of the work is very satisfactory.
The Weston Home Telephone Company of Weston, which was incorporated a few days ago, has
taken over the Farmers' Mutual Telephone Company, which will constitute a basis upon which to
build a system. It will have connections with all
the other Independent lines in the northern part of
the state. The officers chosen are as follows: President, M. Brundage; treasurer. Dr. G. B. Spencer.
secretary and manager will be chosen later on.
The Ottawa County Telephone Company of Elmore has filed notice with the secretary of state of
an increase of capital stock from $30,000 to $36,000.
The officers of the Ottawa Telephone Manufacturing Company of Ottawa have filed a report with
the court officials to the effect that the assets of the
company are $40,196.77 and the liabilities are $38,-

from

A

171.79.
It is said

the United States Telephone

Company

build a line from Xenia to Yellowsprings and
connect up the Xenia exchange with all other points

will

v/hich

it

reaches.

The Cuyahoga Telephone Company

Cleveland

fitted

the money compartment of the box is tampered
with.
These boxes have been systematically robbed
for some time.
O. M. C.

New Telephone

Holder.

A telephone holder recently put on the market
by the Chicago Typewriter Company of this city is
said to be attracting considerable attention among
business men on account of its value as a timesaving device. The holder may be fastened to
either side of any desk or to any wall or partition,
and is intended to hold the telephone set securely
in place but to allow it to be extended or closed
The mechanism of the holder
as necessity requires.

January

ist

distance telephone

line,

are nearly 700 miles apart.

said that an attempt at long-distance telephone

reporting of this nature had never before been made.
In addition to the telephone service and a similar

one to Detroit, there were about 20 telegraph operators

furnishing

Gravity

the

Hook

usual

telegraphic

reoorts.

for Telephones.

cut given below shows a new gravity hook
for telephones, in which neither the hook proper nor
the frame is in circuit. The contacts are platinum
and the springs are spring german silver. The main
restoring spring is made of piano wire and its tension can be adjusted instantly without removing the
hook or disturbing any of the parts of the mechanism. The Swedish-American
Telephone Company
of Chicago is the manufacturer of this hook.

The

TELEPHONE MEN.
Harry D.

Critchfield, general

Telephone

eral

Company

of

counsel of the FedCleveland, has re-

signed his position with that company, to become
identified with the Automatic Electric Company of
Chicago. Mr. Critchfield is a member of the advisory board of the Independent Telephone Association of the United States and is one of the bestknown Independent telephone men in the country,
W. L. Carey, who has been assistant counsel for
fome time, will take Mr. Critchfield's place with,
llie
Federal.

George N. Daniels, wire chief of the Lehigh Valsystem, has resigned, to accept a position as
general superintendent of the New York State
Telephone Company, with headquarters at Binghamton, N. Y. Mr. Daniels has been with the Leliigh for 10 years and had entire charge of the telegraph and telephone system, under Superintendent
Jacobs, between Buffalo and Sayre. The position
of wire chief was originated at the last reorganizaIt is understood that
tion of the telegraph system.
the position will now be abolished and the duties
devolve upon the superintendent, as before.

GENERAL TELEPHONE NEWS.
Citizens' Telephone Company of Grand RapMich., has increased its capital from $1,000,000
to $2,000,000 and its directorate from six to 11 mem-

The

ids,

bers^

to
have the
Clermont County, Ohio, is said
youngest telephone operator in the state (and possibly in the United States) having full control of
an exchange. This is Michie Goodpaster of Edenton, Ohio, a girl only lO years old, but who is
Michie's aunt was first
said to be entirely capable.
employed by the company as manager of the exchange and the child assisted her at odd times.
The aunt became afflicted with typhoid fever and
died, and the child succeeded her in the position,
which was at first supposed to be temporary but
has become permanent.

CONVENTION ANNOUNCEMENTS.

telephone company operating in that city may charge
in excess of $24 for telephones in business houses
nor more than $12 annually for residences. It is
further provided that the rates are to be paid quarterly in advance, and that no company shall be
required to install a telephone for less than the
The ordinance is
rental of one quarter of a year.
effective

game.
B. L. Freedy, a representative of
Northwest Telephone Exchange Company at St.
Paul, Minn., with Manager Keech of the Ann Arbor
exchange of the Michigan Telephone Company, arranged a telephone booth on top of the grand stand.
Connection was then obtained with St. Paul, and
at the dictation of a St. Paul newspaper man the
entire progress of the game was telephoned to St.
Paul. Direct connection was maintained for three
hours between the two places, which, ijy the longfootball

the

ley

of-

up a hospital adjoining the exchange for
the use of the telephone girls when they become ill
from overtaxing their strength or from nervous exhaustion. The company has found that this is necessary, no matter what the hours of work, and it has
met the emergency in this way. A trained nurse,
Miss Edna L. Tuttle, is in charge of the room, and
when necessary she calls in a physician, but she is
generally able to handle all cases, unless they are
very stubborn.
The Cuyahoga Telephone Company has equipped
all its pay-station boxes with burglar alarms, which
sound in the room of the janitor and engineer when
has

1902

was made on Thanksgiving Day in Ann Arbor,
Mich., on the occasion of the Michigan-Minnesota

It is

is

6,

Long-distance Telephone Reporting.
An interesting use of the long-distance telephone

The United

of

Telephone News from the Northwest.

December

The Lindsley Brothers Company, the well-known
producer of cedar poles of Chicago, Menominee and
Portland, Ore., will be ably represented at the Interstate Independent telephone convention, to be held
The company's headquarin Chicago next week.

next.

The committee representing the minority interest
of the Michigan Telephone Company has issued a
circular
until

extending

the

time

for

depositing

stock

loth, after which date only those
deposited their stock will be protected in
with the majority interest.

December

who have
any deal

the only competitor of the
attempting to obtain a foothold in
Detroit is being held up by the council for a further
consideration of 30 days, and^ a probable request
for a reduction of rate for business use. The rates
asked are very nearly as high as those now in eiifect
with the Bell company. One advantage of the new
company will be the admission of a number of Independent state lines to a Detroit exchange. An
agitation is being made for state legislation which
will compel the Michigan Bell Company to connect
with Independent lines and allow an interchange
W.
of business one with the other.
is

The poles of the Independent and Rocky Mountain
Telephone Companies have all been erected in Emmett, Idaho, and the wires are nearly all strung.

GRAVITY TELEPHONE HOOK.

CHICAGO TELEPHONE HOLDER.

The ordinance by which

Bell interests

such that the telephone may be pushed around
to the side of the desk out of the way, or by the
extension of the holder, as shown in the accompanying illustration, it may be brought into position immediately in front of the user. The holder is made
of steel, highly nickel-plated, thus making it an
ornamental as well as a strong and durable instrument. F. W. Pardee, 119 La Salle Street, Chicago,
is the general sales agent for the holder.
is

vifill
be on the second floor of the Auditorium Hotel where it will be pleased to receive its
customers and friends. President George L. Lindsley and Manager J. A. Navarre will personally look
after the company's interests.

ters

ridian,

A. V. Acheson, who has just returned from MeIdaho, states that the Rocky Mountain Bell

The Eureka Electric Company of Chicago announces that at its headquarters, in room 656, in the
Auditorium, will be found, during the Interstate
telephone convention, the latest products manufactured by the company. The exhibit will be in
charge of I. J. Kusel, H. J. Kusel, D. L. Canmann,
H. Rosenow, C. W. Robbins, Paul Gardner and

Telephone Company, for whom he is acting, will
have completed its new telephone exchange in Meridian within the next 30 days.

others, and handsome souvenirs will be distributed.
The exhibit will embody special improvements in
the products of telephone apparatus.
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Central-energy Telephones for Mines
and Interurban Railways.

A

new mine and

railway central-energy teleplione
set which is especially designed to meet the conditions of bad weather, hard usage and places where
high-potential currents abound, is shown, with both
outer and inner doors open, in Fig. I. This outfit
is made by the Stromberg-Carlson Telephone Manufacturing Company of Chicago, and Rochester, N. Y.
The iron box which protects the telephone proper
is said to be weatherproof and absolutely water-tight.
The line connections are brought into the box
through a double elbow, at the top, as shown,
eliminating any chance of water coming
thus
with any connections in the box.
contact
in

Fig.

I.

St.

407

Joseph River Power Development.

One

of the large engineering enterprises of the dec-

ade, surpassed in the

Middle West only by the Clergue

is the great dam now in the course
construction 20 miles north and above the city
of Niles, Mich., at what is known as the Twin
Branches, where two small streams empty into the
St. Joseph River.
An expenditure of at least $1,000,000, and possibly $2,000,000, is being made in the

plant at the "Soo,"
of

Hylo

Lamp

of Detroit, Mich., has recently put on the market a lamp which it asserts to
be suited "to both high and low members of the
family." Where an electric lamp is on the ceiling,
behind a closed globe or over the dining-room table,
it is inconvenient and impossible to take hold of the
lamp bulb to lower the light, in the manner which
has become familiar with the well-known standard
Hylo lamp. The new lamp which the Phelps Com-

^^^

dam to "harness" the waters of the
Joseph River. A total of 12,400 horsepower is
expected to be developed upon the completion of
the dam, which will be electrically transmitted to
construction of a
St.

Telephone Set Open.

F.e-

2.

with Pendant Switch.

The Phelps Company

Cut-in Station

CENTR.\L-ENERGY TELEPHONE FOR MINES AND INTERURBAN RAILWAYS.

The mechanism

is completely protected by the inner
which is locked and only accessible to the person having charge of the maintenance of the system.
The various parts of the apparatus are mounted on

case,

the inside of the inner case door, and, when it is
open, all parts are revealed in a manner that is convenient for inspection, test or repairs. The equipment of a single telephone consists of a long-distance
transmitter, a bipolar receiver, platinum-contact hook
switch, metallic carbon and fuse lightning-arrester
connectors and all necessary parts for the complete
The metal
operation of a central-energy system.
parts are non-corrosive, all the circuits are wired
with the best grade of rubber-insulated wire and
all parts are interchangeable.
The line cut-out is provided when specified, and
is intended as an absolute line disconnector, when
the receiver is hung on the switch hook and the outer
case door closed; this makes it impossible for any
high-potential current arcing to take place in the
case when the apparatus is not in use, the carbon
and fuse arrester being permanently connected to

outgoing

lines.

That part of the equipment shown in Fig. 2 is
as the cut-in station and is intended for use
in connection with the telephone instruments shown
This box is weatherproof, provided with
in Fig. I.
hinges and lock and made of heavy cast iron. It is

known

so constructed that it may be used without unlocking.
In the lower end of the box an opening is provided
with a self-closing trap-door, which may be opened
by pressing upward. This equipment consists of a
bridging jack, with heavy german-silver reinforced
springs and mounted on a heavy hard-rubber base
and with heavy sleeve for plug guide, the tension of
the springs being sufficiently strong to retain the
plug firmly in position and assuring perfect electrical
contact.
On the bottom of the box there is a Yshaped guide or groove, which forms a path for
plug, to the opening in spring-jack sleeve, thus making it convenient for the user to insert the plug into
the jack. The mere insertion of the plug calls headquarters.
This instrument bids fair to become a popular
instrument with street-railway people, and it is understood that the company has a number of contracts
already executed for this line of apparatus.

the important manufacturing cities of the valley
within a radius of 20 miles. This great enterprise
has been undertaken by the St. Joseph and Elkhart
Power Company, an Indiana corporation, whose
plans also provide
Berrien
for another dam at
Springs, Mich., to develop 2,500 horsepower and another of about the same size, midway between Niles
and South Bend, Ind., all three to control the waterpower of the St. Joseph River. Work was begun in
July, 1901, and the contractors employ a force of
3C0 men. The dam will form a lake covering 1,000
all

HVLO LAMP WITH PENDANT SWITCH.

pany has named the Long-distance Hylo, has a pendand push-button and switch, terminating in snaps
like a glove fastener.
These are easily attached to
the base of the Hylo lamp. Obviously, the cord may
length
and
light
be any
the
controlled at any desired

A

distance.
familiar advantage of this light is in
the sick-room, where the cord may be extended to
the bed and the invalid can turn on the large or
small light without difficulty.

acres of land, having an average width of 840 feet
and a length of 10 miles. The company expects to

be ready to transmit power by next June.

Bad Boiler Explosion.

A

which occurred recently in
Co. at the Union Stockyards,
Chicago, caused the death of 14 men. The cause
of the explosion is yet somewhat of a mystery, and
thorough investigations are being made. H, M.
Lemon, Chicago manager of the Hartford Steam
Boiler Insurance Company, said concerning the accident:
"The boiler which exploded at Swift's plant
was comparatively new. It had been recently inspected and found in good condition internally and
externally.
Boilers of superior construction will explode sometimes, even under the best care which
can be obtained. It is the unexpected which happens in our experience with steam boilers, and Swift
& Co.'s explosion was a disaster entirely unexpected
boiler

explosion

the plant of Swift

Walrath Gas-engine Generating Set.
The accompanying

illustration

shows a direct-con-

nected gas engine and electric generator set- put out
by the Marinette Iron Works Manufacturing Company of Marinette, Wis. The engine is of the Walrath three-cylinder vertical type, with throttling governor, making it especially well qualified for electriclighting purposes or any service requiring close regulation of speed.
The company has recently installed an engine of this type of 100 horsepower, direct-connected to an 8o-kilowatt Western Electric
dynamo, in the Hotel Metropole, Michigan Avenue,

&

European and American Trade Competition in

Cuba.

An

advance sheet of the consular reports gives
the following information, which shows a condition
of affairs in Cuba not to be boasted of by the .A.mer"Dealers in Cuba in machinery
ican manufacturer:
have a decided advantage in placing their orders
in Europe instead of in the United States, because
in the actual condition and state of affairs they
get lower prices, varying from 10 to 30 per cent,
according to class of machinery and materials, lower
shipping rates, quicker delivery, and terms of payment more advantageous, as European manufacturers
are willing to sell their goods on time, while American manufacturers want cash. It is stated that even
a large reduction of duty, preferential to
the United States, should be conceded by Cuba on
the articles referred to, the lower prices and freight
rates, quicker deliveo', and easier terms of payment would fully compensate for the higher customs duties that Cuban dealers would have to pay
on the European machinery and materials."
in

case

WALRATH GAS-ENGINE GENERATING
Chicago.

The

SET.

used for lighting purposes, as
well as for operating motors for passenger and
freight elevators and other service.
The engine has
now been installed over ,30 days, is running every
day, and is said to be doing excellent work.
The Marinette company has many of these engines
installed in this line of work, both belted and directconnected to dynamos in private as well as municipal
lighting plants, all of which are said to be producing
as good commercial results as automatic steam enMany export orders have also been received.
gines.
A three-cylinder, 75-horsepower engine, direct-connected to a General Electric generator, has been
shipped to Japan and a number of direct-connected
plants are

set

is

now booked

for Portugal.

>iJJ-LEK

to

me,

otherwise

the

LAND ANCHOR.

insurance

would have

been

canceled."

Miller
The Miller anchor
just

Land Anchor.

is a new land anchor that is
being placed upon the market by the Miller

Anchor Company of Norwalk, Ohio.

The company

guarantees this anchor to stand a strain that will
break the rods before the anchor can be pulled out
of the ground. The anchor is inexpensive, but unusually strong, as it presents more surface to the
ground than other anchors. The company's goods
will be on exhibition at the Auditorium Hotel, Chicago, during the telephone convention next week.

—
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Municipal Telephone Experiment at
Tunbridge Wells.
An interesting example of telephone competition
offered by a muncipality against a long-established
corporation is afforded in the history of the telephone
installed by the corporation of Tunbridge
Wells, England. This town installed a telephone
exchange in igoi the field up to that time having
been exclusively covered by the National Telephone
Company. As soon as the new system was opened
the National company reduced its charge for an unlimited service to £4 per subscriber per annum.
The
corporation charges were, and still are, £5 17s. 6d.
for unlimited service, or an annual rental of £3 los.,
plus %d. for every outward call, or, again, £2 los.
per annum, plus id. for every outward call. The
present state of affairs is that the corporation has
now 853 subscribers, of which about one-half pay
the full rate for unlimited service. The National
Telephone Company has, by active canvassing and
by its reduced charges, succeeded in getting 1,015
subscribers.
Of the above, 180 are subscribers to
both the telephone systems, so that the total number of telephone users in the town is ecpial to 1,688.

system

—

The corporation undertaking, formally inaugurated
at the end of July, 1901, has actually been at work
some 16 months, and no authoritative statement of
its financial position has been issued by the borough
accountant. The system extends over 180 square
miles of surrounding country, and provides telephonic
communication to a large number of outlying villages, which previously were quite isolated from the

town.

On November 5th,
Town

at a special

meeting of the Tun-

bridge Wells

Council a draft of a proposed
agreement was submitted for the annrovai of the
meinbers. This draft was prepared by the town clerk,
W. C. Cripps, on his own initiative, and, after considerable negotiations between him and Mr. Gaine,
the general manager of the National Telephone Company.
The agreement provides for the complete
transfer of the corporation telephone undertaking to
the National Telephone Company for the actual cost
expended on the same.
The terms of the agreement may be briefly summarized as follows
The company may either repay
in a lump sum the whole of the capital spent by the
corporation, or may pay the half-yearly installments
of the interest and sinking fund as they come due.
The company w'ould take over the telephone undertaking from the corporation, and would indemnify
them against all claims and liabilities. The rates
would be raised to £6 per subscriber for unlimited
service, this rate to apply to all now connected to
the exchange and to those who apply before March
a5th next. The message-rate scales of the corpo.ation would be abolished, and one adopted providing for the annual payment of £3 lOs. per annum,
plus id. for outgoing call, with a minimum charge
of £5 per annum.
The company would have a free
hand in fixing its charges for any subscribers applying after March 31st next. The company would
have the use of the corporation exchange for the
next two years at the present rental, and would take
over the staff of the corporation at their present
rates of remuneration.
The company would pay the
corporation 2s. 6d. per annum for every subscriber
on the unlimited service. This payment is spoken
of as a wayleave rental.
The corporation would
agree not to transact telephone business within the
licensed area nor to consent to anyone else doing so
while the agreement remains in force i. e., until the
expiration of the license in 1925. The corporation
shall do its best to obtain the consent of the postmaster-general to the agreement, and that the company
is bound to afford a proper, efficient, and continuous
telephonic service within the licensed area.
The full agreement was brought before the special
meeting of the corporation on November 5th, and
was very nearly passed, although it had not even
been read by the members. The opposition, however,
succeeded in adjourning the matter until November
I2th.
Meanwhile a series of indignation meetings
were held in the town, the general sentiment of the
citizens being that the municipal undertaking should
be given a further time for development. However,
in spite of the many protests, the council met again
on November 12th, and after a spirited discussion
by a vote of 19 to eight resolved to dispose of its
telephone undertaking to the National Telephone
Company for £25,000, the amount which has been
expended by the municipality on the enterprise.
The principal discussion was over a report signed
by the town clerk, borough accountant and telephone
manager, to whom it appeared that there were two
courses open to the municipality:
(i) To accept
the offer of the National company, or (2) to endeavor to obtain the sanction of the Local Government Board to a further loan of at least £10,000,
explaining the position in which the council is placed,
and increasing the rates charged to subscribers
running the risk of a decrease in their number.
These gentlemen said
"It is manifestly impossible
for the council to continue its undertaking unless
it can obtain a fresh loan, as after 1,010 lines have
been completed all new subscribers would have to
he refused, and no work involving capital expenditure on construction could be undertaken."
Alderman Stone, who acted as intermediary in first
bringing together the town clerk and the National
company's officers for the purpose of preparing the
agreement, at the niccting of November 5th rehearsed the situation in a clear manner. He said
:

—

:

that during the last
had been made to

summer

various communications

him by members of the council
and other ratepayers on telephone matters. He did
not wish to say anything against the National company, but it was a fact that they all felt the great
advantages of the telephone system, that the charges
of the National company were prohibitive, and that

The

was

corporation telephone
started, and they all knew
with what eclat it started, and with what success,
and at much reduced rates. Directly they started,
what did the National company do? They reduced
their rate to one-half.
Now, everyone with wdiom
he had conversed had said that they did
not want two but only one thoroughly good
telephone service. The result of the cutting of rates was that neither of the services was being worked at so good a profit
as they hoped and as the National company
hoped.
What, then, was their duty? It
seemed to be to find some method by which
that cut-throat policy could be ended. Three
courses appeared to be open to them: The
first was a working arrangement
second,
to buy up the National
third, to sell their
service to the National.
The first course
seemed impossible. Then, as to 'buying out
the National.
That was a large order.
The National was all over the country,
while the corporation was confined to its
Tunbridge Wells district. It was, therefore,
practically
impossible that the National
should sell to the corporation. Then came
the question whether they could sell to the
National, and make a good arrangement
without loss to the ratepayers. The National would not open the negotiation, and
the corporation telephone committee would
not go to the National.
Somebody, therefore, must act as intermediary.
So he undertook the task, along with the town clerk,
in seeing what could be done, with the result already stated.
the service
service was

bad.
therefore
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Chloride accumulators will be operated in parallel
with the original battery, giving a total battery output of 2,500 amperes.

Stewart Magnet-heating Furnace.
The accompanying

illustration shows an improved
form of Stewart gas-blast furnace, designed espe-

heating telephone magnets. This new
combines on one base a positive pressure
air reservoir
and heating chamber. The
combined outfit takes up very little room, and is so
arranged that little heat is wasted, and any heat
cially

for

furnace
blower,

;

:

Electric Railways in Maine.
is apparently a boom in electricrailway building in the state of Maine. It
expected that 200 miles will be censtructed
within the next year and the electric railways are becoming strong competitors of
the steam railroads.
The state now contains some 300 miles of electric railways,
being
connecteu by
and many lines are
"links."
Governor John F. Hill holds the
most electric-railway stock of any person
in the state, being principal owner of the
Rockland, Thomaston, and Camden company in Knox County, the Augusta, Winthrop and Gardiner company in Kennebec County,
and the Portsmouth, Kittery and York coinpany
It is
in the extreme southern part of the state.
expected that the lines of the two first-mentioned
companies will be connected next spring by the
This would
building of a link 30 miles
long.
bring Rockland and Augusta within 45 miles of
The distance by steam railroad is
each other.
double that. Thomas J. Lynch, F. G. Kinsman,
H. G. Staples and C. R. Whitten of Augusta and

There

is

Fred S. Thorne of Gardiner have formed a company which will build a line on each side of the
Kennebec River, between Augusta and Waterville.
distance of 20 miles. Electric railways are also
be built in Aroostook and Hancock Counties, the
latter between Ellsworth and Cantine. and the Bana

ito

gor and

Hampden

port and Frankfort.

line is to

be extended to Winter-

At present there are continuous

between York and Brunswick, and these will
soon be extended to Augusta by the building of a
link between Gardiner and Brunswick.
lines

.

STEWART MAGNET-HKATING FURNACE.

required can be had by manipulation of the globe
valves.
The burners are so arranged that the flame
is projected
diagonally downward against the slab.
This arrangement has the advantage of direct and
rapid heating, it being possible to heat for hardening^as many as 1,000 magnets, large size, 10 by
by
inch in 10 hours. The magnets are first placed
in the long opening 12 by 2 inches in a layer covering the whole heating chamber. As they are heated
they are taken out of the opening. In this way
work is kept going all the time, magnets being
heated practically as fast as a man can work. The
manufacturer of this furnace, the Chicago Flexible
Shaft Company of Chicago, claims that with the
same amount of gas twice the amount of work can
be done with its furnace than with the old-style
furnace.
It is claimed that one man with this furnace can do more work in one day than can be done
in four days with the old-style coal or coke ap-

%

%

paratus.

Wireless Telegraphy on Fast Express
Train.

Storage Battery for Heavy Railroad

Work.
A

contract was recently closed by the Electric
Company of Philadelphia with the
Baltiinore and Ohio Railroad Company for the installation of a second battery of Chloride accuinulators, to be operated at the Mt. Royal entrance of
the Baltimore and Ohio tunnel, Baltimore, Md.
The first battery was installed in November. 1900.
in a building which was designed for two batteries,
and the second battery is put in as the result of
the successful service which has been obtained from
the original plant.
The railroad company has completed its plans for the electric haulage through
the tunnel of both its freight and passenger trains,
and for this purpose has contracted for two electric
locomotives of approximately double the capacity of
The demand which will
the ones now in service.
he occasioned by this increased service necessitated
a corresponding increase in the power equipment,
and it was decided that the best way of obtaining
this was by the installation of another battery.
Before the first battery was installed, the load required at times the operation of three soo-kilowatt
generators.
On the installation of the original battery this number of generators was reduced to one,
and it is estimated that even with the increased service of the heavier locomotives and the more frequent
trips, the larger capacity in battery output will still
admit of the entire work being done by the same
generator. Three hundred
and twenty cells of

Storage Battery

Some

information' has been given out
by Dr. Howard T. Barnes of McGiH University,
Montreal, of the experiments in wireless telegraphy
recently made in Canada between a fast running
Grand Trunk express train and a station. The train
was composed of nine cars and arrangements were
made so that the communication with the station
could be noticed in thijee of these cars. With comparatively simple laboratory apparatus it was possible to keep the train in touch with the station for
additional

from eight to 10 miles. St. Dominique was selected
as the transmitting station, where two large metal
plate vibrators, 10 by 12 feet, connected with an induction coil of the usual pattern, were situated. On
the train itself the waves were received by collecting wires connected to a coherer of nickel and silver
powder. The relay operated electric bells in three
cars.
The collecting wires were run through the
guides for the train signal cord, and extended on
both sides of the coherer for about one car length.
Professor Barnes says: "To obtain the maximum
effect it would have been better to have had a long
vertical wire, but since such was impossible, the
horizontal wire was used. Although these
were
placed inside the steel frame cars strong and definite
signals were obtained over the distance named.
Another difficulty militated against obtaining the maxisensitiveness, as, owing to the natural vibration of the train resulting from its great speed, it
was impossible to have the relay adjusted to its most
sensitive point.
In spite of these difiiculties, the dis-

mum

;
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tance to which
was eminently

could

signals

satisfactorj',

be sent to the

Electric

train

and with more refined

apparattis greater distances could
obtained."

without doubt be

Power Transmission

in

are started at a reduced voltage by means of Westinghouse starting coils, and when near synchronous
speed are thrown directly upon the 220-volt system.
'1
he power equipment has been in operation for over
one year and has been satisfactory in every respect.

North-

ern California.

Electrical Rhetoric In Nevada.

California Power Company, which
to a great variety of industries in
one of the most prosperous sections of California,
has recently installed a 4,000-horsepower generating
plant at the Cow Creek station, which is situated
in the high Sierras, and is typical of the many transmission plants which ha^e recently been installed
The ultimate capacity of the station
in California,
The company has already
will be 8,000 horsepower.
installed 3,000 horsepower at another generating station, known as the Battle Creek station, thus making
the present total capacity of the company's electrical
Among the industries
installation 7,000 horsepower.
supplied with power by this company are ore smelters, the city waterworks at Red Bluff and Redding,
and the operation of large air compressors at the

The Northern
furnishes power

For

Mountain.
at Iron
furnished to the cities
Bluff and Willows, and the towns

Company's

Copper

Mt.

lighting, current

is

mine

also

of Redding, Red
of Keswick, Cottonwood, Anderson, Corning and
Vina. These towns lie along the Sacramento River
and are located in one of the most fertile valleys in
Irrigation is necessary on most of the
California.
land in this valley, and electrically driven centrifugal
pumps are employed to raise the water to the irrigating ditches. The apparatus which the Northern
California Power Company has recently installed in
its Cow Creek station consists of two 1,500-kilowatt,
three-phase, Westinghouse alternators, which will be
driven by impact waterwheels, supplied with water
under a head of approximately 900 feet. The transmission will be at 34.000 volts.

Portable

Bedroom

Light.

William Roche, 42 Vesey Street, New York, manufacturer of the New Standard dry battery, reports
a large and increasing demand for his New Standard

home

He

flashlight.

says

his

409

dresser

or

bedroom

[From Tonopah [Nevada) Miner.]

We
means

all week to devise some
to generate enousrh electricity to energize our

have been trying

motor, but have been unsuccessful. We thought we
had solved the problem when we found the following tribute to electricity by Sam Davis in an old
scrapbook. It is an extract from a speech made by
Sam two or three years ago at a banquet gi\-en in
Virginia City to celebrate the introduction of electric
power on the Comstock. This verbal battery has a
sufficient voltage, or whatever the experts call it, to
run two motors the size of ours, but its current is
alternating or intermittent, while our motor requires
such as Sam gena direct and continuous current
erated in his conversation dynamo the week we
roomed with him at Reno.
"It seems to soar to every height, sound every
depth and extend its giant arms throughout illimita-

—

ble space.

"Born from nothing, it leaps into existence with
the full-fledged strength of a giant, dies and is born
again, living a thousand lives and dying a thousand
deaths in the space of a single pulsating second of
lime.
"It plants the first blush upon the cheek of dawn
with brush of gold upon the glowing canvas of the
west it tells the story of the dying day. At its mere
whim and caprice, it causes a thousand pillars of
light to leap from the sullen seas that surge about
the Pole, and on its shimmering loom it weaves the
opalescent tapestries of the aurora to hang against
the dark background of the Arctic night.
"It strides the swift courses of the storm which
circles round the crest of old Mount Davidson,
cleaves the black curtain of the night with scimiters
of flame, rouses the lightnings from their conch of
clouds and wakes the earthquake.
"It

startles

nature from her winter sleep, breaks

the glittering fetters of the frost, and lifts the shroud
It woos the tender
of snow from off the landscape.
mold and bids the birth of bud and blossom, dowers
clothes
the land with
the flower with perfume, and
verdure of the spring.
"Beneath its touch a beetling crag that took Omnipotence a thousand years to build, crumbles into
dust and becomes the plaything of the idle winds.^ It
lays its hands upon a populous city, with its teeming,
restless multitudes, and where yesterday stood the
glittering spires the shining towers and frowning
battlements, to-day the cold, grav ocean rolls
undisputed might.
"It brings from every corner of the world the doings of the day, the tales of love and death, of fire
and flood, of strife and pestilence, and under 8,aJ0
miles of shivering sea whispers the babble of two

m

PORTABLE BEDROOM LIGHT.
in the accompanying cut,
coming very popular, judging from the sales.

night light,
light

is

shown

fitted

is

be-

This

with a 3.7-voh lamp, and three Roche

Navy square cells. These cells will light the lamp
for about 70 hours, using it one-fourth to one-half
hour a day. With the ordinary use, of a few minutes
at a time, this light, it is said, will last for two
In lights of
years without renewing the battery.
this kind the cells used are 1% by three inches, about
cubic inches, while the Navy square cell measMr. Roche has also
ures nearly 30 cubic inches.
had very satisfactory sales of his No. 5 Navy Standard cell for telephone work and of his "Autogas"
gas-engine cells for automobiles.

2%

Induction

An

in a Wood-working
Establishment.

Motors

example of the application of induction motors to the driving of shop machinery
is afforded by the plant of William Demuth & Co.,
Brooklyn, N. Y., manufacturers of tobacco pipes and
walking sticks. Power for the factory is furnished
by two Westinghouse two-phase, compensated-field
alternators, driven by Corliss and Ball & Wood
Excitation
engines, having a close-speed regulation.
furnished by small multipolar dvnamos, driven
is
power
main
from the main generator shafts. The
system operates at 220 volts, and all motors are
interesting

for this pressure. Lighting is also supplied
from the two-phase mains, special balancing transformers being introduced between the 220-volt leads
for the purpose of furnishing a no-volt three-wire
lighting seri-ice and equalizing unbalanced loads upon
the lighting system. Motive power in the factory is

wound

furnished by 14 Westinfhouse type-C induction movarying in capacity from five to 20 horsepower.
Many of the motors operate in an atmosphere heavily
iaden with wood dust from the woodworking machinery and are completely covered with this oil-soaked
are
dust, but show no injury therefrom. The motors
belted to short line shafts, which in turn drive variand
ous types of belted machinery, including turnmg
mounting lathes, circular and band saws, buffers,
tors,

blowers, drill and machine-shop tools.

The motors

hemispheres.
"It lights the lonely garret where wearied workers
toil to earn their bread, it sheds rays o'er scenes
where feet of feasters tread the halls of revelry.
"It glares in haunts where jeweled fingers lift the
cup of pleasure to the mouth of sin, and speeding
on its journey, lights the dim cathedral aisle where
surpliced priests proclaim the teachings of the Master and golden-throated choirs lift their hosannas
to the King of Kings.
"It rides upon the wings of war, where brave men
die, and while it treads between contending hosts,
exalts the kingly crest and helps an empire plant
the flag of conquest.
"It turns the wheels of peace where poor men
toil, assists the "nusbandman to plow, to plant and
reap his whispering grain.
"It was the Master's ally at the dawn of time, and
when the voice of God cried from the depths of
space, 'Let there be light,' it sent the puUe of life
along creation's veins, baptized earth's cold brow
with floods of fire, and stood the sponsor of the
cradled world.
"To-da}', the hand of science tethers the turbulent
waters of the Truckee, and lifts a force from out
the trout pools and whirling eddies to turn the wheels
of industry on the Comstock, infuse the old ledge
with new life and force it to pour its bounties once

more into the lap of the grand old battleborn commonwealth of Nevada."

The regulations established some time since by the
Treasury Department providing a rate for allowance
of drawback on certain electrical apparatus, made
in part from mica, also on mica made into sheets,
plates and other forms, have been extended, as far
as

applicable,

to

cover

exportations

of

the

same

manufactures by the Westinghouse Electric
and Manufacturing Company of Pittsburg. Pa., in
the manufacture of which no other than imported
unmanufactured or rough-trimmed mica has been
The manufacturer has submitted a sworn
used.
statement of the process of manufacture, which has
been placed on file in the oflice of the collector of
customs at New York, together with blue-prints
showing location of mica parts in the machines and
apparatus, which are for the use of the collector in
determining the drawback allowance.
class of

CORRESPONDENCE.
New York

Notes.

—

New

York, November 2g. The rumor afloat for
some time past concerning the lease of the Manhattan Railway Company by the Interborou^h Rapid
Transit Company has proved to be well founded.
A joint meeting of the boards of directors of the
companies occurred on Wednesday last and from
that meeting an official announcement came to the
effect that the Interborough company will lease the
Manhattan company on a basis of a seven per cent,
dividend guarantee of the latter company's stock
by the former. The lease will run for a period
of 999 years and goes into effect on April i, 1903.
It covers all franchises and property of the Manhattan Railway Company.
The rental from April
1, 1903, to January i, 1906, will be the net earnings
of the Manhattan company not exceeding seven per
cent.
After January i, 1906, the rental will be seven
per cent, per annum on the stock of the Manhattan
Railway Company. This company's stoc kwill be
immediately increased to ifss, 200,000 for the purpose
of completing improvements already planned, the
present stockholders of the Manhattan to have the
privilege of taking the new stock pro rata at par.
The Interborough company will pay $10,000 per
annum to keep up the organization of the Manhattan
company, in addition to the dividend rental, which
shall be paid to the stockholders, and the Manhattan
stock will be stamped with a contract of the Interborough company to this effect. Another feature
of the Manhattan-Interborough deal comes to light
in the form of a rumor that the future plans point
to a consolidation of all the local traction interests.
combination of the Metropolitan and the Brooklyn
Rapid Transit with the Manhattan-Interborough interests Is the possibility suggested, and it has been
enlarged upon and amplified in the street until some
have coine to regard it as something bound to occur.
As a result of the bursting of a 30-inch water main
at the corner of Broadway and Sixty-ninth Street
last Wednesday afternoon, the progress in the Rapid
Transit tunnel may be delayed along this point for
some time. Thousands of gallons of water poured
into the excavation for a space of two hours, and
before the Water Department men arrived on the
scene it had caused considerable damage. For a
distance of nearly three blocks, according to one of
the foremen, the concrete covering of the top of
the structure has suffered much damage. The water
got in under the concrete layer, and raised it so that
it may have to be repaired in many spots and perhaps
for the whole distance of three blocks.
The state railroad commissioners have granted the
application of the Pennsylvania company to construct
a tunnel railroad in this city to connect the Pennsylvania and the Long Island Railroads. The plans
of the company were exhibited and Vice-president
Rea testified for the company. He said that the location chosen for the terminal station, between Seventh and Ninth Avenues and Thirty-third and Thirtyfifth Streets, was regarded as the most suitable for
About $7,500,000 had been paid for the
all time.
said, "to
run all
property.
"It is the plan," he
through trains from the West to this terminal station for the unloading of passengers, and then proceed to the yards on Long Island, where the trains
will be cleaned and prepared for the return trip.
The Pennsylvania and the New York, New Haven
and Hartford having acquired the New York Connecting Railway, direct connection with New England by way of Long Island City will be established,
and the use of floats for passenger traffic done away
with. It is not the intention to employ the terminal

A

Mr.
for freight service at all."
in building the tunnel would be

Rea

said the shafts

on private property,

and the road would maintain
tions on the New Jersey side.

all of its present staSoundings are being
section
of Long Island
taken in the Hunter's Point
largest electrical
to
be
the
is
expected
what
for
power house in the world. The building is to be
erected by the Pennsylvania Railroad Company, and
it is the reported intention to develop motor power
to operate the entire underground system which the

company contemplates running under Manhattan

in

addition to several of the shorter branches on the
Long Island Railroad.
President Lederle of the Board of Health said
recently that a large number of proprietors of steam
plants who have been i^urning soft coal and have
been notified to return to the use of anthracite,
have complied. As a result the city atmosphere is
again endurable. Small sizes of anthracite coal can
be obtained in sufficient quantities to authorize the
board to force a compliance with the smoke ordinance. One of the most obstinate offenders has
been the Manhattan Railway Company, but that
company now agrees to stop burning the soft coal.
The Russell & StoU Company of New York city
was incorporated this week to manufacture electrical
is
fittings.
Its capital
$30,000, and the directors
are F. J. Russell, Theodore Stoll and A. O. Uhlitz,
0.
all
of Brooklyn.

New England News.

—

November 28. The Boston Elevated Railway Company recently received 4,300 tons of Scotch
hard household coal, to be distributed among its
employes. The company has also received 4,373
Boston,

tons of soft coal from Europe.

The Hartford and Middletown Railway Company

:
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surveying the route for an electric railway between the Wethersfield, Conn., terminus of the
Hartford Street Railway Company's system and
Cromwell, Conn., where it will connect with the
proposed extension of the Middletown Street Rail-

River at Lambton Mills and Etobicoke Creek at
Summerville.
While the city engineer has been busy preparing
plans for the entrance of radial railways into To-

is

way Company's

When

lines.

these

are

lines

com-

Hartford and Middletown, Conn., will be
connected by electric railways which will parallel
the steam railroad.
The Union River Light, Gas and Power Company
has been organized at Ellsworth, Maine, and will
develop the waterpower of Union River for the
pleted,

electric

lighting

of

Hancoch County.

and other places in
The company has an option on
E-llsworth

Bar Harbor, Maine, electric plant. The falls
in Union River will produce 4,000 horsepower.
The Stuart-Howland Company of Boston, dealer
in electrical supplies and specialties, will move from
283 and 285 Devonshire Street to the corner of
"Winthrop Square and Devonshire Street, about
January ist. Ihe company's new quarters were recently vacated by the Pettingell-Andrews Company.
T he D. J. Mahler Company, manufacturer of electrical apparatus, has purchased an estate on Pawtucket Avenue, East Providence, R. I., and will conthe

struct a factory there.
The J. VV. Bishop Company of Worcester, Mass.,
has obtained the contract for the proposed municipal
lighting plant at Taunton, Mass.
Owing to an accumulation of orders the Massachusetts Fan Company's electric fan factory at

Waltham, Mass.,

is running evenings.
Illuminating Company of
Electric
Boston will build a storehouse i% stories high,
measuring 20 by 80 feet, at the corner of Harrison
Avenue and Zeigler Street, Roxbury District.
The Automatic Switch Company, recently organized at Waterbury, Conn., has established a plant in
Oakville, Conn. It will manufacture a double-acting electric time switch for regulating lights in store

'December

ronto, those who are most likely to secure control
of these railways have practically all their plans
ready for the entry into the city as soon as the
council agrees on the terms. Upon the recommendation of Engineer Rust, W. T. Jennings, ex-city
engineer, was appointed advisory engineer on radial
railways.
Mr. Jennings will be asked to report a

comprehensive scheme for radial railways

for

the

The Canadian Northern Railway has entered

into

city.

an agreement with the Great Northwestern Telegraph Company to transact all commercial business
for the Great Northwestern Company in Manitoba.

The Canada Realty and Construction Company
has been granted letters patent incorporating James
Morrison, Rudolphe Forget, Paul Galibert, William
McNally and Joseph Michaud of Montreal, to construct public and private works of every description;
to enter into contract with the government of Canada, or any of the provinces thereof, or with any
municipal
or
other
corporation,
or
with
any
firm or person for the e.xecution of such works as
may be undertaken by the company to own and
operate such works during construction, and until
such time as the company may decide to dispose
of the same, and to acquire franchises, etc.
The Hill Electric Switch Company, with a capital
stock of $10,000, has been organized in Montreal.
;

The Edison

windows.

The West End Street Railway Company held its
annual meeting on Tuesday and re-elected its present board of directors, with two exceptions. G. T.
W. Braham and William Skinner died during the
past year and no successors were elected. The following figures are taken from the balance sheet
dated September 30, 1902
Assets.

Road construction
Kquipmeot

S 10.581, 396
S,o8o,8i2
10,734,952

Ltind aud buildintiS
I

ash an.j accounts receivable

1,231,778
296,944

Subway eq..ipmeQt

$30,925,882

Common

stock

.$ 9,085,000

Prefeired stock

Bonds

A

.

:coants payable

Surplus

6,400,000
14,666.000
559,669
215.213

530,925,882

contract for the power for the new Beverly,
Mass., factory of the United Shoe Machinery Company will be placed within the next few months.

The

B.

Canadian Intelligence.

—

Toronto, Ont., November 28. The annual meeting of the Montreal Street Railway Company passed
The report was taken as read and
off very quietly.
the sum of $ioo,0(X) set aside as an insurance fund.
The old board of directors was unanimously refollows
Hon. L. J. Forget, Messrs.
elected
as
James Ross, K. W. Blackwell, F. C. Henshaw and
H. Montagu Allen.
Gait manufacturers have organized themselves into
an electric power committee for means of securing
power from Niagara Falls. An effort will be made
to place 50,000 horsepower in the Ontario district,
comprising Brantford, Paris, Gait, Preston, Hespeler, Berlin, Guelph, Waterloo, Baden, Ingersoll,

H.

Southern Developments.

—A

Charlotte, N. C, November 2Q.
new ice factory is being built at Orlando, Fla., to be operated
by power supplied by the electric-light plant. The
Raleigh (N. C.) Ice and Electric Company will
also operate its ice plant by electric power generated at Melbourne, where an $80,000 plant has
been completed on the Neuse River.
The Lexington and Columbia (S. C.) Railway
Company has applied for a franchise in Columbia.
The company proposes to connect Columbia and

Lexington by

trolley.

The roads and bridges committee of Fulton
County, Atlanta, Ga., has recommended that the
Georgia Railway and Electric Company be allowed
to double its tracks for only 1,500 feet on the line
to East Point, Ga.
Greensboro, N. C, has granted a franchise to the
company which proposes to construct a trolley line to
connect High Point with Greensboro and Winston.
F. E. Darlington and George Cohen of Philadelphia
are interested.
bill has been jointly introduced in the Legislature of Georgia at Atlanta providing that when a
new city or suburban street-railway company is
granted a franchise in any town, condemnation proceedings may be instituted if sanctioned by the city
or county, when it is necessary for the new company to use the tracks of a previously existing company to give a satisfactory service to the public.
An election will shortly be held in Griffin, Ga.,
on the question of issuing $ioo,oco bonds for water,
sewerage and light extension.
The Savannah (Ga.) Electric Company proposes
to expend $40,000 building an extension of its system at West End. President Geo. J. Baldwin has
asked for the necessary franchise.
L.

A

:

New Hamburg,

Stratford, London and Woodstock.
The approximated rate is placed at $15 a horsepower.
The Barton Township Council has passed a by-

law giving the Hamilton and Caledonia Electric Railway Company free right-of-way on the Barton and
Glanford roads as far as Ryckman's Corners for 25
years, but after 1928 the company must pay $100 a
mile yearly.

Toronto and Pittsburg

capitalists

propose building

a belt electric line through the most fruitful part
of the Niagara Peninsula. The route is to be from
Homer, six miles from St. Catharines, to Niagaraon-the-Lake, thence alon" the river road to Queenston, and along the Q. and G. stone road back to
Homer. Frank Broderick and Herbert L. Dunn of
Toronto and H. L. Christy of Pittsburg are the

promoting the scheme. They appeared
Grantham Township Council on Saturday
and a by-law was passed giving them the franchise.
The work is to be commenced by July ist next and
completed by July i, 1905.
The Valleyfield Electric Railway Company has
applied for incorporative, powers to build and operate an electric railway within the limits of the
counties of Beauharnois, Huntingdon and Chateaugentlemen

before the

guay, connecting the several municipalities of these
counties with the town of Valleyfield and extending
to the Canadian Pacific Railway line at the town
of Caughnawaga.
The Toronto Suburban Railway Company has
notified the council of its intention to extend the
Lambton branch of its line across the Humber

Niagara

Falls, N. Y.

—

Niagara Falls, November 29. Application has
been made by another syndicate for the right to
develop power on the Canadian side at Niagara.
The company is as yet unnamed, but among those
interested are Frederic NichoUs, managing director
of the Canadian General Electric Company, and
William Mackenzie, president of the Toronto Rail-

way Company.
A new power development

is

about to be made

the vicinity of Medina, N. Y., where a large
storage reservoir is to be constructed. The principal promoter of this latest power project is A. L.
Sweet of Medina. Mr. Sweet now practically controls all of the waterpower of the Medina locality,
but with the drainage of the Tonawanda swamps
and the gradual diminution of all streams thereabouts, taken in connection with the increased demand for power, a greater storage capacity and a
greater head is necessary.
in

The Ontario Power Transmission Company has
been granted franchises in the town of Niagara and
This
village of La Salle, adjoining Niagara Falb.
company has already received a franchise in Niagara Falls. It will receive its power supply from
the Ontario Power Company now constructing a
plant on the Canadian side at Niagara. It agrees to
erect a transformer station in La Salle, and to have
5,000 horsepower ready for supply by September i,
igo6.

The Canadian Niagara Power Company has
awarded Escher, Wyss & Co. of Zurich, Switzerland a contract for the making of three 10,000horsepower turbines, which are to be installed in
the

new

wheel-pit

on the Canadian
will

be similar

now

in

course

of

construction

side at Niagara Falls.
The wheels
to those installed by the Niagara

Power Company in wheel-pit No.
be delivered the latter part of next year.

Falls

2,

and

will

D.

From the Buckeye
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State.

—

Cleveland, Ohio, November 29. The Northern
Ohio Traction and Light Company of Akron has
been incorporated with a nominal capital stock of
$10,000, by J. R. Nutt and others.
This is the beginning of the reorganization of the Northern Ohio
Traction Company, which has been talked of for

some

The

time.
Cincinnati,

Georgetown and Portsmouth road

be put in operation as an electric line within
a few days.
The power house was tested a few
days ago and found in splendid condition.
will

The Pocahontas Water, Light and Power Company of Marlinton, W. Va., has been incorporated
with a capital stock of $25,000, to furnish light and
power in that and a number of nearby towns. J. W.
Price of Marlinton is one of the interested parties.
The Cleveland Gas and Electric Fixture Company
of Cleveland has been incorporated in West Virginia with a capital stock of $100,000, and has been
authorized to transact business in this state. B. G.

Tremaine

is

president of the

company and W.

C.

Hine, secretary.
O. P. and

M.

Van Swerington

of Cleveland have
J.
purchased the electric-light plant from the Mount
Vernon men, who have owned it for some time.
The Central Heating and Light Company has

made

application to operate in the village of Ashley.

An

improvement association has been organized
Hudson, and among other things contemplated
is an electric-light plant.
The Cincinnati Gas and Electric Company has
completed its work of wiring the village of Linwood
for lights, and the municipal plant which has been
operated by the waterworks department since its
'annexation to Cincinnati, will be shut down.
The Proctor & Gamble Company of Cincinnati
at

has purchased a large tract of land adjoining its
plant and will erect a large electric-light and power
plant, to supply the entire plant with power and
light.
This will be one of the largest private plants
in the state.
O. M. C.

Information from Indiana.

—

Indianapolis, December i.
The incorporation of
the Consolidated Traction Company of Indianapolis
during the last week is regarded as the first step in
a gigantic interurban project. The articles of incorporation say that electric railways will be run
through Brownsburg, Lizton, Jamestown, New Ross,
Crawfordsville, Dayton, Mulberry, Darlington, Frankfort,

Lebanon, Whitestown, Zionsville,

New

Augusta,

Lafayette, Stockwell, Clarkshill, Colfax and Thorntown. The present capital stock is $300,000. Edward Hawkins, president of the company, says "the
purpose is to absorb two or three companies already
incorporated. The merger has been in contemplation
for weeks, but it has taken time to bring all the
interests together.
By the consolidation we have a
line of cities Which offer a better field to interurban
lines than any other in the state.
There will be a
meeting of the incorporators this week, when a plan
of action will be determined upon and made public."
The following-named men are connected with the
new company
Edward Hawkins and R. W. McBride, Indianapolis
A. F. Ramsey and A. E. Reynolds, Crawfordsville; W. C. Mitchell and G. P.
Haywood, Lafayette, and E. P. Baker, Lebanon.
The filing of acceptance of the interurban franchise granted by the City Councils of Rushville and
Morristown to Charles R. Henry during the week
is also regarded as favorable to the early building
of another extensive traction system. In each case
Mr. Henry filed a $5,000 bond to have the road in
operation by July i, 1904, but said it was the purpose to build the line next year. Associated with
Mr. Henry in the enterprise are owners of the
Indianapolis and Cincinnati street-railway systems,
otherwise known as the Widener-Elkins syndicate.
The proposition is to build a double-track electric
line from Indianapolis to Cincinnati.
The ultimate
end of the movement is a through system of electric
interurban roads between Cincinnati and Chicago, via
Indianapolis, Lebanon, Lafayette and intermediate
points.
The company will organize in a few days
and be capitalized at $1,000,000.
The Aurora council has granted a franchise to
Swarthout & McMullen for an electric railway in
the streets of the town for a period of 25 years.
By the terms of the grant, the company will be permitted to haul freight and passengers. The Indiana
Southern Railroad will be incorporated to build a
:

;

Aurora, Versailles, Osgood and to
line through
Batesville, where it will connect with the Indianapolis

and Shelbyville

line.

The Anderson City Council has agreed to extend
the Union Traction Company's franchise to 50 years,
and the company will build its car shops in that city.
Accordingly it has appropriated $100,000 for that
purpose. The lines direct from Anderson to Daleville, Middleton, Elwood and Franklin will be completed at once. Machinery has been purchased and
will at once be installed at the power house, which
In
will increase the present capacity by two-thirds.
further consideration of the extended franchise, it
is agreed to make Anderson the central distributing
point in its system, and power for the operation of
the Indianapolis Northern Company will be supplied
from Anderson. The improvements and extensions
will cost fully a million dollars, and it is proposed
The comto have all the work done within a year.
pany has also allayed all fears of the general offices
iDcing moved to Indianapolis by leasing the entire

;:
;

December
sixth floor

6,
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competing company, and the newcomer

concluding not to enter the field.
James Barta has been granted a franchise at Ord,
Neb., for an electric-lighting plant.
The Twin City Rapid Transit Company is in much
better shape to handle its business in Minneapolis
and St. Paul this winter than last season. The
waterpower is considerably larger than a year ago
and the company has an addition of 3,000 horsepower
from storage batteries installed since last year and
has steam plants furnishing about the same power
which are now being installed in each city. The
additional power will be about 8,000 horsepower, and
is expected to be ample for all requirements.
The East Wisconsin Traction Company has been
incorporated to build an electric line from Green
Bay, Wis., through De Pere, Two Rivers and Man-

Lebanon and Frankfort Traction

Company, which

is well along with the construction
of its line, is to be reincorporated this week as the
Indianapolis and Northwestern Traction Company
with a capitalization of $3,000,000.
Judge Shively of \Vabash has decided in favor
of the Wabash and Logansport company and against
the _Fort \\'ayne, Logansport and Lafayette Traction Companj- in a contention for the right to use
the \\'abash and Erie Canal towpath througli Wabash County. The judge said the Fort Wayne company failed to convince him that it was not a paper
company merely. An appeal will be taken.
The interurban lines centering in Indianapolis are
not only cutting into the steam-road passenger business, but they are interfering materially with the
Milk trains are now
freight and parcel business.
run regularly, and milk stations are being established all along the line.
Mayor Schrader of New Albany has vetoed an
ordinance, passed by eight members of the City
Council, last week, granting the New Albany, Paoli
and French Lick Valley Traction Company a franchise to build an electric line within the city limits.
The Indiana Supreme Court has declared void
a deed of sale by the East Chicago Town Corporation
to the Lake County W'ater and Light Company, and
holds that the Common Council of a city cannot
sell or transfer property held by it for public use
or governmental purposes, without special authority
from the Legislature. Waterworks and electric-light
systems are within the class of property held in
trust for the inhabitants and cannot be sold without
legislative authority.
Congressman Hemenway of the Evansville district will endeavor to secure a congressional appropriation to erect several dams in the Ohio River, to
afford navigation during summer months, and more
especially to develop power to generate electricity
for the whole of Southern Indiana.
local company has been formed at Bluffton to
erect an electric-lighting plant to cost $15,000.
F.

The

itowoc.

stock is $50,000.
Muscatine, Iowa, may yet install a municipal electric-light plant.
For a year the city has been striving to secure cheaper lighting. Last winter the
People's Lighting Company was granted a franchise,
the company agreeing to furnish lights for $64 per

annum

capital

one o'clock and $74 for all
night.
The old company was getting $90 and $100
and its contract expired October 6th. When the
new company failed to have a plant in operation at
that time, it was learned that the new company had
sold its franchise to the old company.
The council
now threatens to fix prices, and if the company does
not agree to them, will submit a proposition for a
for service until

municipal plant to the voters.
local street-railway company of Keokuk, Iowa,
is considering a project to extend an interurban line
to Warsaw, 111. -

The

The City Council of Mankato, Minn., has granted
a franchise for a city and interurban electric-railway
company to U. P. Hord of Aurora, 111., and F. G.
Keator of Chicago. They propose a line to Kasota
and Str Peter, Minn., and ultimately to the Twin
Cities.
No business is asked.
The City Council of Mankato, Minn., has substituted gasoline lighting for electric on the streets
because of dissatisfaction with the services and prices
of the electric company.
change of time on the railroad running from
Oshkosh to Omro, Wis,, has driven a great deal of
passenger trafiic to the new electric interurban line

A

A

Not^:hwestern Notations.

—

Minneapolis, ilinn., November 29. Complaint is
the residents of Helena, Mont., over the
street-car service, and the council has been petitioned to compel the company to live up to its fran-

completed between these cities.
McNeill Bros of Oskaloosa, Iowa, operating an

lately

made by
chise.

.

The

transferred

their

Heat and Power
R.

made

City Council of Austin, Minn.,

Among

the Rockies.

—A

power
Salt Lake City, Utah, November 28,
plant on the Bear River in southern Utah is the
latest project of the Utah Sugar Company, and the
directors are busy planning for this important piece
The cost of the plant will approximate
of work.
The power will be used for the new
$150,000.
sugar river factory in the Bear River country, and
also to furnish electric light for the factory and
for other institutions in that part of the state, so
the enterprise will not only be self-supporting but a
source of revenue to the company. The site is
considered the best in the whole state for power.
The francliise of the Consolidated Railway and
Power Company of Salt Lake City, Utah, to extend its line from Murray, which is located 15 miles
from Salt Lake City, to Sandy, and from State
Street, in Salt Lake, to the Highland Boy smelter
and the United States and Bingham Gold and Copper Company's smelter, was granted the 20th by
the Board of County Commissioners. Permission
was also granted by the board to the Salt Lake and
Suburban railway to lay tracks on Fifteenth Street
and State Street, the latter to connect with its
Winchester road.
The Big Buffalo Mining Company of Lewiston,
Idaho, which has, for the last year, been engaged

a uni-

form rate on electric-light service, without regard
amount used. Now some of the larger users
are dropping electricity for other means of lighting,
to the

A

sliding scale
claiming that the rate is too high.
of rates, with concessions for the heavy users, is
talked of.
The remainder of the right-of-way has been secured for the projected electric railway from Marquette and Negaunee, Mich., and construction is to
be begun in the spring. The project is financed by
Toledo and Cleveland capitalists.
The General Electric Company of Duluth, Minn.,
has just installed a large engine at the power house,
The
to furnish power for the city's lighting system.
new engine more than doubles the capacity of the
plant.
The engine has a capacity of 2,000 horsepower and is the largest at the head of the lakes.
Arrangements are being made for the purchase
of a new outfit complete for the electric-light plant
of Breckenridge, Minn., including an engine and
dynamo. The business of the plant has grown to
such an extent that a great enlargement is absolutely necessary.

mining at Buffalo Hump, Idaho, is about to put
up a big electric power plant on the properties on
Sheep Creek.
in

The

council of Langdon, N. 0., contemplates purplant there. The comelectric-light
pany's franchise expires very shortly.
new light and power company is in process
of organization in Sault Ste. Marie, Mich. The
company will secure its power from the Michigan

chasing the

The

A

mines,

large

near

Chloride
electric-light plant at the
City. Ore., was destroyed by
the loss being $5,000. The plant will

Baker

recently,
be rebuilt immediately.
fire

Lake Superior Power Company.

showed a profit of $286.55 ior October. The
receipts were S812.26 and the disbursements $525.71.

Mr. Stewart, manager of the Rocky Mountain
Bell Telephone Company at Eureka, has just resigned
his position to accept a better one with the Telluridc

The city of Black River Falls, Wis., has bought
the electric-light plant from R. G. Mason & Son
for a consideration of $3,600.
It is reported that Jay P. Graves has bought the
electric-railway line in Spokane, Wash., on Washington Street, known as the Spokane and Montrose
Street Railroad. It is understood the line is soon

pany has until April ist to equip its cars with
fenders, and the penalty for neglect in providing
same to be from $10 to $150 in each case."
New York and Pennsylvania capitalists will at

The municipal

electric-light

plant

of

Negaunee,

Mich.,

to be extended

An

to

Moran

Power Company at Provo.
The street-car fender ordinance was passed at a
recent Salt Lake Council meeting to read "The com:

once build a 200-ton concentrating mill, together
with a soo-horsepower electric light and power plant,
at the Argentine District, Summit County, Colorado. The plants will be built at Argentine, across

Prairie.

being

surveyed

for in
Waten-ille, Wash., and to the Columbia River.
understood the projected electric railway
It is
from Shanano to Green Bay, Wis,, has franchises
for nearly the entire distance between those cities.
E. S. Harrison of Winnipeg, Man,, has secured
a franchise for an electric-light plant at Minnedosa,
electric

car

line

is

Man.
on purchasing the elecLight and Land Company. This village has had more or less trouble
having
bonded to put
contracts,
over its lighting
in a municipal plant, only to have it decided that
the election was illegal, and then granting a fran-

The Eureka Mining Company is installing an
smelter near its mine at the north end of
Seven Devils County, Idaho, a short distance from

electric

Lewiston, Idaho.

The Elmore
presented

its

(Idaho) Power Company has just
prospectus to the public and states
its property comprises
1,400 acres of

therein that
land with a right to add 4,000 acres; a power plant
in process of erection on Snake River, this county
franchises for lighting the town of Mountain Home,
and contracts for furnishing electrical power in Elmore and vicinity.
G,

On

the Pacific Slope.

Sari Francisco, Cal,,

November 27,— The

electrical

machinery is now being placed in the new power
house of the United Gas and Electric Company at
San Jose, Cal. A 400-kilowatt, three-phase generator, direct-connected to an engine, is ready for
operation in case of a temporary interruption of the
transmission service from the Standard Electric
Company's system. A 300-kilowatt, three-phase generator is in transit from the East, and a 1,000-kilowatt generator has been ordered for delivery in
nine months. The large generator will be directconnected to an engine of Corliss type. All of the
electrical apparatus is of the General Electric Company's manufacture.
Advices from Orting, Wash., state that Stone &
Webster of Boston have been awarded a contract
by the Pierce County Improvement Company for furnishing equipment for generating 25,000 horsepower.
Judge Campbell of San Bernardino County, Cal,,
has contracted with the city of Riverside, Cal,, to
construct a pressure pipe for 600 inches of water to
bring water from Lytic Creek to the city power
station, where he will put in a plant for generating
electricity to the amount of 500 horsepower.
power line will be constructed to carry the power
to the Riverside sub-station, where it will be delivered at a voltage of not less than 10,500 or more
than 11,000. The price of electricity delivered is
to be $72 per horsepower per annum, steady flow.
Under the name of the Edison Electric Company
a number of electrical companies of Los Angeles,
Cal,, have been merged.
The new incorporation includes the old Edison Electric Company, the Redlands Electric Light and Power Company, the Santa
Ana Gas and Electric Company, and the subsidiary
companies of the Edison Electric Company. The
new company has a number of projects already well
under way. These include the construction of a
20,000-horsepower plant on Kern River, a 3,000horsepower plant on Mill Creek, and a 3,000-horsepower steam plant in Los Angeles. Arrangements
have been made to issue bonds to the amount of
$10,000,000 for further improvements.
Of these, one
lot of $1,500,000 has been delivered to N. W. Harris
& Co., E. H. Rollins & Sons and Perry, Coffin &
Burr.
A.

A

Hord

of Aurora, III., and F. G. Keator of
have made a proposition to the city of
Mankato, Minn., to construct an electric interurban
line to Kasota and St. Peter, Minn., with the possibility of continuing on to St. Paul.

U. P.
Chicago

electric-lighting plant there, have
interests in the Oskaloosa Light,
Company to the new company.

units sufficient for all electric and reduction work
are being rapidly installed. It is estimated that
fully $100,000 will be c-xpended in completing the
installation of the immense plant.
An application has been made by Jay P. Graves
of Spokane, Wash., for a franchise covering all the
principal streets and avenues not yet equipped with
street-car service, and he will, if franchise is granted,
lay tracks immediately on these new lines and add
the new equipment to his recent purchase of the
Spokane and Montrose street-railway system.
The Cody (Wyo.) Electric Light 'Company's outfit
arrived last week and will be installed immediately. The work
is
being done under the
management of O. J. Midthun of Cody.

Detroit, Minn., will vote

tric-light plant of the Detroit

;

12
miles
from Georgetown. J, T.
the range,
Keil of Pittsburg, Pa,, E, E. Smathers of New
York and several other wealthy eastern capitalists
are back of the enterprises. The power plant \yill
supply power and light for mines in the locality.
Five hundred horsepower can be obtained from the
two streams, which the site of the plant covers,
with water at its present low level, and the acreage
extends on both sides of the forks of the creeks.

The newly completed electric works at Tonopah,
now in excellent working order, and power

Nev., arc

PERSONAL.
At a recent meeting of

the

New York

Electrical

Society the following-named members were elected
W. A. Belden, Thompson D. Harbinson, J. O. Sinkinson, M. B. Foster, Leon E. Schmielsewski, W. C.
Andrews, Charles R. Pratt, Harold Melbin, E. B.
Conrad and A. Frederick Collins.
for many years has been gensuperintendent of the Edward P. AUis Company and lately chief engineer of the Allis-Chalmers
Company, Milwaukee, Wis,, has been made the consulting engineer of the entire concern. Irving H.
Reynolds, general superintendent, is advanced to the
position of chief engineer.
The position of general
superintendent remains vacant for the present.

Edwin Reynolds, who

eral

Announcement is made of the marriage of Miss
Marie Chisolm Gregg, daughter of Mr. and Mrs.
Joseph Gregg, 5108 Hibbard Avenue, Chicago, to
Mr. Armin Oscar Kuehmsted, also of this city, on
November 26th. Mr, Kuehmsted is well known to
the electrical fraternity through his connection as
senior member and president of the Gregory Electric
Company, Many friends unite in extending congratulations.
Mr. and Mrs. Kuehmsted will reside
at 4909 Madison Avenue, Chicago.
,

a recent meeting of thc; American Institute of
Electrical Engineers the following-named gentlemen
were elected associate memhers
Cooper Anderson,
Telluride, Colo.
Grafton Wall Appier, Pittsburg,

At

:

;

Pa. Frederick Darlington, Great Barrington, Mass.
William Warren Deane, Chicago, 111. John F, EastFrank Malcolm Farmer,
erbrook, Pittsburg, Pa,
Brooklyn, N. Y.
Clinton Jerome Hixson, Berlin,
Germany Ray Herbert Manson, Chicago, III. Sidney B. Martin, Pittsburg, Pa, ; Frederick William
:

;

;

;

;

:
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Randolph Halliday NexYonkers, N. Y.
city; Jay H. Perkins, Youngstown,
Semple,
Chicago, III; Frank
Ernest
Ohio; Bert
Lord Sessions, Columbus, Ohio; Sidney Roby Sheldon, Moscow, Idaho Arthur Harlan Stephens, ElecHarry Stoddard Williston, Philadelphia,
tra, Cal.
Newell,

;

;

Pa.

Joseph E. Montague of Chicago has accepted an
become manager of the local lighting and
power plant at Niagara Falls, N. Y., and he will
leave about the middle of this month to enter upon
Mr. Montague has
the duties of his new position.
been identified for a number of years with the Chicago Edison Company, and during this time he has
made hosts of business and personal friends, who
extend to him their most hearty wishes for unoffer to

limited success in his

new

It

unofficially

is

Louis, Mo., as
report

Mail, sketches
He sums
taining manner as a typical American.
up the secret of Mr. Westinghouse's success in the
of the
anticipation
"Foresight,
following words:
world's future needs, bold and costly experiments,
trained technical skill, the abundant use of laborsaving appliances, and an elaborate system of or-

ganized

Of

intelligence."

his

work,

electrical

he

looks forward to a coming time when
enormous generating stations necessary to-day
shall be curiosities of a past age, and when all the
power and light necessary for a city shall be turned
out in a small hall."

"He

:

The Cooper-Hewitt Electric Company of New
York city has been incorporated in New York state,
papers stating that its object is
lamps. The capital of the
company is $2,000,000 and the following-named genC. B.
and directors
incorporators
tlemen are the
Hill, J. F. Symes, G. H. Stockbridge, C. H. O'Conincorporation

the

manufacture

electric

:

nor and L. J. Hunt of New York city. This company will engage undoubtedly in the manufacture
of the Cooper-Hewitt mercury-vapor lamp.

ELECTRIC RAILWAYS.
on the motor car of a train on
Northwestern elevated road in Chicago on the
evening of December 2d blew out a fuse and
formed an arc, igniting the woodwork of the car
and partially destroying the latter. The circuitbreaker in the power house was also thrown out
and the system was tied up for about half an hour.

A

short-circuit

the

The motorman was

quite

severely burned, but the

passengers walked to the nearest station

in

safety.

Dynamo and switchboard tenders employed by the
Chicago City Railway Company want a reduction in
the hours of labor and an increase in wages. The
question has been placed in the hands of the executive committee of the Chicago Federation of Labor
and that body will confer with General Manager
McCuUoch and attempt to secure concessions. Dynamo tenders at present receive $2.50 a day and
switchboard tenders $2.25 a day for 12 hours' work.
They want an eight-hour day, $2.25 a day for dynamo tenders and $2 for the switchboard men.
The

Illinois

Supreme Court

recently

rendered a

decision against the Chicago Union Traction Company to the effect that the above company^ must
carry a passenger anywhere inside the city limits for
a single fare of five cents. This means that the
company must issue transfers allowing a passenger
to go from one of its lines to any other intersecting
line of the company and to ride to the city limits
The transfer decision, it is said,
for the one fare.
has precipitated so serious a crisis in the company's
meeting recently, plans
directors'
affairs that, at a
were considered for a complete financial reorganiza-

The case has been appealed to
tion of the company.
the United States Supreme Court.
electric-railway experiments on the
between Marienfeld and Zossen have
been concluded for this year. On the last day the
electric locomotive had a whole passenger train, consisting of II coaches, and weighing altogether 154,-

High-speed

military

line

it,
in order to
- The
result is said to have been
further trial was made with
satisfactory.
the special express-train cars of the two leading elecThree of these cars,
trical companies in Berlin.

000 kilograms, attached to

test

its

starting capacity.

A

most

weighing altogether 98,870 kilograms, were attached
to the electric locomotive, and a speed
of about 125 kilometers an hour.

was attained

The statement of the Northwestern Elevated Railroad Company of Chicago to the Illinois State Railroad Commission for the statistical year ended June
15 per cent, in gross busiper cent, in net earnings over the preceding year. There was a reduction of proportion
of operating expenses from 32.96 to 28.22 per cent.
Fixed charges were increased 36 per cent., of which
There was a reduction
taxes amounted to $139,469.
of $79,416 in rentals, due to the absorption of the
Union Loop. During the year $365,000 was expended for permanent betterments, including $187,000 for new cars and $91,000 for power-house extenThe accumulation of earnings since the road
sion.
was opened to June 30, 1902, has amounted to
$417,113, all of which has gone back into the property.
30,

1902,

ness and

shows a gain of

6%

at present proposed.

is

the

TELEGRAPH.
A

has been introduced in the Senate of Virginia to allow telegraph companies to construct
their lines along any railroad chartered in Virginia,
without having to secure the consent of the railroad, thus placing the railroad lands on the same
footing as private lands for the purposes indicated.
bill

The United Pneumatic Fire Alarm Telegraph
Company has asked the Chicago City Council for a
20-year franchise. It is now operating a mercurial
system in the city without a franchise. City Electrician Ellicott threatened to cut the wires if a franThe measure was referred
chise was not obtained.
by the council at a recent meeting to the committee
on gas,

ELECTRIC LIGHTING.

to

it

that

and

oil

two companies the poles are
is

settled

to

remain

until

the

by the courts.

The western

division of the Postal Telegraph-cable
all the territory of the
middle West, is being subjected to a thorough inspection.
That part of the company's line between
Detroit, Mich., and Chicago is receiving especial
attention on account of the heavy business over it.
It is said that the company will spend in the neighborhood of $50,000 between Detroit and Chicago
alone.

Company, which emhraces

The Western Union Telegraph Company

recently

lost a suit in the federal court in Fort Dodge, Iowa,
that will probably result in instructions being issued

to its employes to refuse to accept telegrams by
telephone.
Britt (Iowa) bank last spring cashed
a draft for $8,872 on telegraphic instructions from

A

the bank in Dennison, Iowa, on which it was drawn.
It was proved that the telegram was telephoned to
the Western Union without the authority of the
Dennison bank.

PUBLICATIONS.
A

catalogue of "All Things Electrical"
distributed to the trade by the Electrical Material
Company of Baltimore, Md. As its title implies,
the catalogue lists a great variety of electrical supsockets,
including
and
tools,
plies,
machinery
lamps,
fixtures,
insulators,
switches, instruments,
wire, bells, telephones,' batteries, toys, fans, gener-

252-page

is

ators,

transformers,

etc.

A

handy and useful catalogue of engineering specialties, including valves, steam and hydraulic pipe
fittings,

wire,

babbitt,

etc.,

has been issued by the

Eastwood Wire Manufacturing Company of

Belle-

N. J. Several pages are given up to rules
and numerical tables, including a convenient discount table, and at the back of the book are an
index and blank pages for a cost ledger.
ville,

of Transactions of the American ElecSociety has been issued in book form
It eontains the proceedings of the
the
society.
by
second meeting held at Niagara Falls on September
iSth to i8th last, the full list of 21 papers and discussions, alphabetical and geographical catalogues of
the members and an index of subjects and authors.
The book contains 274 pages and is substantially

Volume

in

cloth.

O. Mailloux of New York city has published
in neat pamphlet form his elaborate and comprehensive paper entitled "Notes on the Plotting of
Speed-time Curves" which he presented at the Great
Barrington convention of the American Institute
Followof Electrical Engineers, on June 19th last.
ing the paper is the general discussion of railway
convention.
was
held
the
which
at
and
topics
papers
The matter is reprinted from the Transactions of
the association and covers no pages, besides a large
C.

number

ter,

It

which

is

of diagrams

and

charts.

Library No. 6, issued by Joseph T.
Ryerson & Son of Chicago, is a catalogue in handy
pocket form devoted to pneumatic tools which the
Drills, flue rollers, reamers, tappers,
firm handles.
hammers, riveters, hoists and other pneumatic acTechnical

cessories are described, and considerable interesting
technical data of a theoretical and practical nature
are given that bear on the use of pneumatic tools
and compressed air. The catalogue has attractive
colored cover designs. In commemoration of the
sixtieth birthday of the firm an anniversary number

6,
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Monthly Journal and

Stock List is
interesting historical matwell illustrated by portraits and factory

contains

much

views.

SPACE TELEGRAPHY.
'ine Italian Minister of Telegraphs Galimberti has
decided to establish a space-telegranh' line between
Genoa and Buenos Ayres, according to an off-handed
newspaper report.
It is said that Marconi plans to be able within a
few years to send space-telegraphy messages completely around the earth by means of a number of
new stations to be built in Asia, Africa and Europe,
as well as in Canada and the tlnited States.
Marconi at present says that, by his system, he can send
words
minute
across
and
a
the Atlantic
hopes
40
to increase this number to 75.
The latest scheme
evolved by Marconi is to span the .Pacific.

The Muirhead system of space telegraphy was
recently tested successfully on board the Vedamore,
an Atlantic liner belonging to the Johnston company. It is reported that messages were received
and exchanged over distances at sea up to 300 miles
and received up to 1,000 miles, the ship's apparatus
not being powerful enough to transmit at that distance.
These messages were exchanged between a
land station at Holyhead and the vessel at sea. The
Morse alphabet is used in the Muirhead system.

MISCELLANEOUS.
Development Company of Williamshas been incorporated with a capital of
$200,000 to acquire telegraph and telephone lines.

The

port,

Interstate

Pa.,

Perpetual injunctions have been issued and served
upon the Genesee Electric Company for infringement of the Rochester socket and receptacle patents
owned by the General Electric Company.
In the matter of an appeal on motion brought by
Ira S. and Edwin Callendei- from a decision of the
primary examiner of the United States Patent Office
denying interference proceedings as against the application of David E. Coulson for a patent for a
time cut-off for electric circuits, it has been decided
by Commissioner Allen that the examiner was right
in deciding that Coulson's application was not abandoned, and his decision has been affirmed.

Among
Patent

the recent electrical patents issued by the

Office,

was' one to Thomas A.

Edison on

The
a process for coating phonograph records.
process of operation consists (according to one of_
the claims) in "maintaining the record in an exhausted chamber in proximity to a metallic electrode" and "in establishing a silent or brush electrical discharge between the electrode and a second
electrode placed on the other side of the record,
whereby the latter will receive a metallic deposit,
then in electroplating on the metallic deposit, and
finally in removing the original record from the
matrix so secured."

A

that
dispatch from
Berlin, Germany, states
the manufacturers of machinery for compressing coal
waste and lignite into the fuel called "briquettes,"
of which enormous quantities are used in Germany,
have organized a syndicate for promoting the export of this machinery to the United States, and
have sent an engineer to America to make estimates
of the cost of plants and to describe the process of
manufacture. The syndicate is importing samples
of American coal waste and lignite in order to anAt
alyze them and test the machines with them.
the time of the recent coal strike in the United
States briquette dealers in Berlin arranged to send
10,000 tons to New York, but before cargo space
could be engaged the strike was ended.

TRADE NEWS.

II.

trochemical

bound

issued.

electric lights.

The time limit placed by the Pennsylvania Railroad Company for the removal by the Western
Union Telegraph Company of its poles and wires
from the railroad lines expired December ist, but
the telegraph company has not been forced-to comBy an agreement between the
ply with the order.
dispute

Ryerson's

of

that British engineers

Armour Institute of Technology was to become a part of the University of
Chicago has been emphatically denied by J. Ogden
Armour, who says that the Institute will remain
independent. President Harper of the university
states that steps will soon be taken to establish a
technical school in connection with the university.
The

undertaking.

in a recent issue of the London
George Westinghouse in an enter-

AND SCHOOLS.

announced

intend to accept the invitation of the American Institute of Electrical Engineers and send delegates to
the International Congress to be held in America
in
The British engineers are in favor of
1904.
holding the congress at Montreal instead of at St.

A. McKenzie,

F.

says
the

SOCIETIES

;

New York

sen,

December

factory buildings of the Lunkenheimer Company of Cincinnati, Ohio, were formally onened recently.
Power is supplied by induction motors and
the illumination is furnished by Nernst lamps.

New

The contract for the electric conduit, wiring and
switchboard work on the new Chicago federal building has been awarded to the Arthur Frantzen Company of this city, on the recommendation of Pierce,
Richardson & Neiler, the experts to whom the bids
The contract for the boilers and
heating apparatus has similarly been let to Thomas
& Smith of Chicago.
were submitted.

Judge Lacombe of the United States Circuit Court
for the Southern District of New York has handed
down a decision upholding certain claims of patents
Nos. 414,757 and 414,758, granted to Philip Diehl,
Nos. 465,360 and 465,361, granted to Philip Diehl
and Edwin H. Bennett, Jr., and No. 585,250, granted
These patents cover electo Edwin H. Bennett, Jr.
tric fans and combined fans and electroliers, and
belong to the Diehl Manufacturing Company of
N. J. The Dayton Fan and Motor
Company and Lowe & Leveridge are permanently

Elizabethport,

enjoined from using or selling electric fan-motors
fringing upon these patents.

in-

President Charles Alexander of the Mechanical
Boiler Cleaner Company of Boston, Mass., was a
visitor last week at the Chicago office of his con]pany. This branch of the company's business is

December

6,
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proving most successful in charge of W. R. Mason
as western manager.
Mr. Alexander is one of
Providence's most enterprising business men. and
is prominent in Republican political circles.
He is
noted, too, as an exponent of Rhode Island's hospitality, as evidenced in the Alexander clambakes.
It is a fact worthy of mention also that as a scientific grower of clams
Mr. Alexander has been made
subject of

the

government

a

report.

The Standard Underground Cable Company has
about completed the erection of what

is said to be
the largest and most modern plant in this country
for rolling copper rods, drawing all sizes and shapes
of bare wire, and insulating weatherproof wires and
1 nis plant is an addition to the company's
cables.
large underground-cable factory and rubber-insulated
wire and cable factory at Perth Amboy, N. J. The
rod mill was started successfully on November 25th
and the wire mill on December ist. The company
is now prepared to furnish bare rods and wire in any
quantities, the capacity of the rod mill being 3,000,000 pounds per month and the wire mill, 2,000,000
pounds single turn. The weatherproof factory will
be in full operation by February i, 1903, with a
capacity of 500,000 pounds of wire and cables per
month, working single turn. The sales-department
staff has been largely added to, on account of this
new departure and the general increase in business.

The

general sales department, with headquarters in
Pittsburg, together with the branch-office managers
at New York. Philadelphia and Chicago, remains
the same. A. B. Saurman, who has represented the
company in Boston for the last few years, goes to
San Francisco, where he is associated with C. F.
Sloane, the Pacific Coast sales agent of the company. Mr. Saurman will devote his attention exclusively to the interests of the company on the
coast.
The Boston office is now in charge of Frank
Clark Cosby, formerly the company's representative
in St. Louis, and afterward connected with the sales
department of the Westinghouse Electric and Manufacturing Company in New York city. The New
York office force is augmented by the presence of

413

H. P. Kimball, formerly with the Williamsport Electric Company.
R. M. Hirst, for several years connected with the Philadelphia office, will devote most

the company, it having sold over 45,000 of its
southern cedar or juniper poles and 208 carloads

of his time to the trade in the territory covered
by the Philadelphia office. The Pittsburg office will
have two men constantly on the road, A. A. Anderson, who has been with that office for several years,
and Mr. McBride, formerly with the Pittsburg Reduction Company. J. R. Wiley, at the Chicago office,
will be assisted by E. J. Pietzcker, formerly with

Vitrified Conduit Company, 39-41
Street,
York city, has about completed its factories at South River, N. J., which, it
claims, are the largest 'factories in the world that
are devoted entirely to
the
manufacture of a
complete line of multiple and single-duct conduit.

the

American

and Wire Company.

Steel

the season for sign lamps and lamps for
decorations," says the Electric Appliance Company
of Chicago, which recommends the Packard sign
lamps. The company is prepared to make quick
sliipments.
is

H. T. Johnson of the Manhattan Electrical SupCompany, New York, was a visitor last week

ply

the company's western branch office.
The Manhattan company's western house, under the management of F. M. Pierce, has proved a great success
and Mr. Johnson states that the eastern headquarters are doing better than ever before.
at

The

Standard

Broad

Company of 44
announces that the

and Tie

Pole

New York

Street,

city,

work on

its new crossarm mill at Brooksville, Fla.,
progressing rapidly. The plant consists of a sawmill, a crossann mill, and two complete sets of
crossarm machinery and a large storehouse and
is

from the

office and the blacksituated in the center of a
6,000-acre tract of Florida heart pine, and with these
facilities the company expects to be able to turn out
the best crossarms on the market at the rate of two
carloads a day. The company is contemplating the
installation of an electric-light plant to light its
plant and also the town of Brooksville. This will
enable it to work both day and night on rush orders.
The last year has been a very successful year for

paint

shed,

aside

This mill

smith shop.

The Standard

New

Cortlandt

The company

is

making large

deliveries to the Bell

Telephone Company, throughout the country, likewise to Independent companies. Its multiple-duct

BUSINESS.
"This

of crossarms.

is

conduit is made with a solid steel-key connection,
used only in the outer walls of the conduit, which
renders great economy and rapid construction. The
factories are so located that the company can ship
for domestic and export use at a very low freight
rate by water or rail, and generally is in a position
to serve the trade with prompt deliveries and at
favorable prices. The company says it is perfectly
independent in the trade and is not affiliated in any
way with any combination.

The Sprague Electric Company of New York
city is receiving many orders for its direct-current
apparatus, and reports among recent sales the following: Twenty 200-kilowatt turbine generators,
three 75-kiIowatt generators and four 20-kilowatt
generators to the De Laval Steam Turbine Company, Trenton, N. J.
one 200-kiIowatt engine-type
generator to the Otis Elevator Company, Yonkers;
one 200-kilowatt belted-tyoe generator to W. D.
Ewart, Chicago; one 50-kilowatt belted-type generator to the American E.xpress Company, Chicago;
eight eight-kilowatt generators, six five-horsepower
and four one-horsepower motors to the Fisher Motor Vehicle Company, Hoboken, N. J.
one 40horsepower belted-type motor to Miehle Printing
;

;

Press Manufacturing Company, Chicago
two electric hoists to the Phoenix Iron Works, Phcenixville,
:

Pa.; one electric hoist to American Car and Foundry Company, Berwick, Pa. two electric hoists to
Michigan Alkali Company, Wyandotte, Mich.
;

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issjied (United States Patetlt OfficCy
-14,127.
\V.
filed

Electrical

Atkinson,

May

23,

Claude

Measuring Instrument.
England.

Cardiff,

Application

1902.

The instrument has a float constructed as a whole so
that its coefficient of expansion under heat is equal to the
coefficient of expansion of the liquid in which the float is
supported, in combination with a receptacle for containing
the liquid.

System of Electrical Distribution. Albert
Davis. Washington, D. C, assignor to the
General Electric Company, Schenectady, N. Y.
Application filed June 25, 1897.

714.154.

G.

One claim reads; In combination, a source of singlephase electromotive force, a plurality of primary windings
connected in series with each other and with the source,
the windings being so mounted that they are rigidly
maintained in fixed angular relation to one another, a
seconddry member capable of rotation relatively to the
windings, and connections leading from the windings to
translating devices. (See cut.)

November

3^, lgo2.

Tripping

Electric Switches
or
Circuitbreakers. John D. Hilliard. Jr., Schenectady,
N. Y^, assignor to the General Electric Company, Schenectady, N. Y. Application filed No-

714,181.

vember

13,

1901.

Combined with an
circuit

alternating-current circuit, or a local
supplied thereby, are a contact device normally

short-circuiting a magnet coil in the local circuit, and
for opening the short circuit upon determinate line
conditions in the alternating circuit.

means

Traveling Contact for Railway Telephones,
Telegraphs, or the Like. Alva D. Jones, Louisville,
Ky., assignor
of
forty-seven one-hundredths to John C. Strother and Oscar Fenley,
Louisville, Ky. Application filed April 4, 1902.

714,189.

The device comprises an absorbent pad adapted to
make sliding contact with a line conductor, a supply pipe
for maintaining the

pad

in

a

moistened condition, and an

intermediate receptacle containing soluble chemicals.

System of Electrical Distribution. Albert
G. Davis, Washington, D. C, assignor to the
General Electric Company, Schenectady, N. Y.
Application filed June 25, 1897.

714.155.

to

D. C,
pany,

a plurality of magof the structures carrying

Application

filed

for

April

23,

1902.

An annular oil guard is attached to the commutator
support and extends radially outward to a plane of revolution

beyond the commutator.

Railway

John
Railway Automatic Time
and Danger Signal Company, Des Moines, Iowa.

Signal.
714,173.
Iowa, assignor to the

A.

Guinn,

Perry,

filed March 31, 1902.
Parts of the system are a post, a time-index normally
extending from the post and connected with mechanism
operated by a passing train so as to be raised, a pivoted
signal arm raised by contact with an arm on the index,
and a latch engaging directly with the heel of the signal
arm keeping the same in elevated position.

Application

Telegraphy.

Harry

Shoemaker,

October 25, 1901.
In the system are a transmitter, which comprises a
generator of fluctuating potentials and connections from
the means to separated earth plates through a current
or
kinetic-energy restraining means.
Trolley-pole Harp.

714.267.

John H. Walker, Lex-

ington, Ky. Application filed January 14, 1902.
The harp has diverging spring arms.

Contact for Trolley
Harps.
John H.
Walker, Lexington, Ky. Application filed February 12, 1902.

NO. 714,154.

'.

714,196.

October

A

— DISTRIBUTION

Regenerative

bierschky,

Guard

Commutators. William F.
Dawson, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Oil

Wireless

714.268.

In the system are a moving body, a motor or motors
operaiively connected to the moving body, means for connecting the motor or motors to act as generators, and a
translating device located at a fixed point capable of
transforming the gradually diminishing electromotive
force produced by the motors acting as generators into a
practically constant electromotive force.

714.158.

In the transformer are combined a core, a coil surround^
ing the same, and heat-radiating plates inserted beiween
the turns of the coil, and surrounding the core, the plates
being radially slotted whereby to prevent the circulation
of eddy currents,

filed

1902.

29,

ler,

plication

Philadelphia, Pa., assignor to Marie V. Gehring
and the American Wireless Telephone and Telegraph Company, Philadelphia, Pa. Application

Y''.,

March

Transformer, Inductor, etc. Franz PichWeiz, near Graz, Austria-Hungary. Apfiled October 23, 1901.

714,232.

714,246.

System. Albert G.
Davis,
assignor to the General
Company, Schenectady, N. Y. Appli-

Electric
cation filed

filed May i, 1902.
The wire winding is insulated by a wrapping of asbestos
twine composed of fibrous asbestos and a small proportion
of tough long tibre.

April 11, 1902.
groove forming the sign is cut into a glass plate and
is a lining tor the groove of suitable malerial
colored differently from the glass plate. Small rectangular
nietal plates are arranged in the groove from
one end to
the other, ihe edges of the platts being somewhat distant
from each other. Electric conducting wires connect with
the ends of the grooves forming the sign.

weighted windings and coastituling an inducing member
and other of the structures carrying secondary windings,
and an induced member in inductive relation to all of the
magnetic structures and capable of rotation with respect
to the same.

Regenerative
Schenectady, N.

William H. Northall,

Application

A

September 28, 1897.
A phase-modifying device comprises

714.157.

Arc Lamps.

there

and

more

Elwood, Ind.

filed

the branch

System of Electrical
Davis,
Washington,
G.
assignor to the General Electric ComY'.
Application
filed
Schenectady, N.

netic structures, one or

Coil for

714,226.

Sign Illuminated by
Electric
Current.
Emile Plangon, Lingevres, France. Application

circuits, and arranged to advance the current in one of the
branch circuits, and to retard the current in the other
of the branch circuits.

Phase Modifier
714.156.
Distribution. Albert

working motor, means for varying the strength of the field
ot the dynamo, a resistance in series with the
armature of
the motor, and a switch connected to the supply
circuit
and adapted to make contact first with the means tor
varying the held of the dynamo, and then with the resistance in series with the armature of the motor.

714,233-

Combined with an alternating-current system are a
Dumber of branch circuits upon which are primarily impressed electromotive forces of the same phase, and an
electro-dynamic phase modifier connected

Motor Regulation. Robert T. Lozier, New
York, N. Y. Application filed Aprir2, 1900.
Combined with a common supply circuit, a main motor
a dynamo and means lor driving the dynamo
from the supply circuit, are means for connecting the dynamo with
the

7I4.2IO-

18,

Berlin,
1901.

SYSTEM.

Martin T. A. KuGermany. Application filed

System.

braking system for electric railways

is

described in

which there are a subdivided source of electromotive
force, one or more motors, a controlling switch for connecting the motor or motors in successively varying relations 10 the source, a motive device for operating the
switch, and electrically operated means for controlling the
operation ofthe motive device.

Storage Battery. Stanislaw Laszczynski,
714,201.
Berlin, Germany, assignor to Titus von Michalowski, Berlin, Germany.
Application filed February

The

23,

1901.

battery has a negative electrode of nickel oxide, a
sponge zinc plate as positive electrode and as electrolyte
a solution of potassium or sodium aluminates, which are
able to conduct the current, but not to dissolve the spongezinc electrodes after discharging.

Bearings are attached to the prongs of the harp and a pin
or lournal is secured to the trolley wheel and projects beyond the sides of the hub of the wheel.

Composite
Carbon
Electrode
for
Arc
Lamps. Andre Blondel, Paris, France. Appli-

714,277.

cation filed

April 8, 1902.
The electrode consists of a body of carbon combined
with light-producing salts and a substantially thin coating
of non-scorifiable carbon inclosing the body.

714,290 and 714,291. Electrical Receptacle. Philip
H. Fielding, New York, N. Y. Application

January 18, 1902, and February 20, 1902.
Electrical appliances adapted to be connected with line
wires are described.

filed

714,292,

Lamp

Socket.

Philip

H.

Fielding,

York, N. Y. Application filed February
An incandescent lamp socket is described.
714,351.

H.

New

20, 1902.

Induction-motor Starting Device. Arthur
Schenectady, N. Y., assignor to the

Abell,

WESTERN ELECTRICIAN

4±4
General Electric Company, Schenectady, N. Y.
Application filed April 19, 1902.
CoDibiDed wiih an alteroatiDe-curreot induction motor
are a switch for opening and closing the circuit between
the motor and a suitable source of supply, a resistancecontroUing or other regulating device for controlling the
flow of current in the motor circuit at starting, and operating mechanism constructed and arranged first to close
the switch, then to operate the regulating device, and
thereafter to open the switch by a continued movement of
the operating mechanism in the same direction.

Protective System. Albert H. Armstrong,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Appli-

714.355-

cation filed March 30, 1901.
Overhead lines extending from a source of current are
combined with an ausiliary conductor or conductors located so as 10 intercept the fall of one of the overhead
lines and means controlled by the engagement of the overhead line and the auxiliary conductor or conductors for
open-circuitiog the overhead line.

DecemlxT

Controlling
Alternating-current
Motors.
Charles P. Steinmetz, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y.
Application filed June 7, 1899.
Combined with an induction motor are means for dis-

714.411.
•

simultaneously varying the resistance of the circuits of
the inducing and induced windings respectively.

Induction Motor. Charles P. Steinmclz,
Schenectady, N. Y., assignor to the General
N. Y. Appli-

714.412.

Electric Company, Schenectady,
cation filed March 22, 1900.

side by side, the joint between each lead and its terminal
being housed by a rigid insulating bushing and having a
sealing joint therein of moisture-proof material for the
joint, whereby all metal parts are surrounded by a highinsulating dielectric.

Protector for Third Rails of Electric Railways. Howard Brooks, Wheaton, 111., assignor
of two-thirds to George W. Brown and John
C. Mastick, Wheaton, 111.
Application filed June

714,446.

1902.

23,

The protector combines a detachable sectional upper
division or half consisting of an overhanging rim, a main
body and a depending rim wiih a lateral flange and made
of Don-conductive material, a detachable sectional lower
division or half consisting of a front ridge or rib, a main
body and an upwardly extending rim with a lateral flange
and made of non-conductive material, and tie bolts passing through the lateral flanges of the upper and lower
divisions or halves of the guard or protector.
NO. 714,360.
714,360.

System

— DISTRIBUTION

of

Electric

Distribution.

Harold

Buck, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed March 4, 1S99.
Combined with the dynamo-electric machine are mains
leading therefrom, a rotary converter fed from the mains,
a source of constant electromotive force placed in series
in the direct-current mains of the rolary converter, and
normally balancing the electromotive force impressed
thereon by the rotary converter, and means controlled by
current in the direct-current mains for varying the field of
the dynamo-electric machine. (See cut.)

Davis,
System. Albert G.
Train-signal
Schenectady, N. Y., assignor to the General
AppliCompany,
Schenectady,
Y.
Electric
N.
cation filed March 10, 1902.

714,366.

are an indicating device, a conducting
is connected,
a
devices connected in
plurality of circuit-controlling
series in the conducting system, and means for rendering
certain of the circuit-controlling devices inoperative to
open the circuit to which they are connected.
In the system

system

7'i4,373-

to

which the indicating device

Dental
Furnace. Ashley
C. Smith, Chicago, 111.

Electrical

Hewett and John

M.
Ap-

filed February 17, 1902.
In the furnace are an exterior muffle open at both ends,
an interior muffle adapted to be inserted into the exterior
muffle, and a resistance coil surrounding the inner member adapted to be connected in an electric circuit.

plication

Dynamo-electric
Regulating
Device
for
Machines. Christian W. Kragh, Madison, Wis.,

714,382.

assignor to the" Northern Electrical ManufacMadison, Wis. Application
turing Company.
'

September 9, 1899.
Combined with a dynamo-electric machine are a regulating device comprising a coil of wire of sufficiently high
resistance to act as a controlling resistance and wound
upon the field magnet of the machine in an opposite direction to the exciting field-magnet coil, and means for cutting this resistance wire into the circuit so th^t it simultaneously acts in two ways to reduce the effect of the
exciting field-magnet coil, first, by decreasing ihe current
flowing therethrough due to the resistance interposed,
and, second, by decreasing the magnetic effect of the
exciting coil, (See cut.)

25,

ture for electromagnetic pairs.

Railway Electric Motor-cooling System.
Cyprien O. Mailloux and William C. Gotshall,
New York, N. Y. Application filed August 26,

714.497.

1902.

Combined with an electric- railway motor are a source of
compressed air or gas upon the car or train of cars propelled by the motor, and means for releasing and
discharging the air into or upon the motor to keep the
temperature of the same down by the refrigerating or cooling effect due to expansion of the air.

Railway Electric Motor-cooling System.
Cyprien O. Mailloux and William C. Gotshall,
New York, N. Y. Application filed September

714.498.

190^.
One claim reads: The combination with an electric-car
motor, of means for CDoIing the same, and means responsive to changes of temperature condition in the motor for
controlling the action of the cooling means. (See cut.)

13,

Trolley.

Morgan,
August

James

Ellwood

City,
1902.
An attachment for trolley heads comprises a supplemental harp; guard plates pivot ally mounted thereon,
guard rollers carried by the plates, and rollers pivotally
mounted on the outer face of the plates.

714,506.

Application

Pa.

filed

Telephone Switch.

714,540.

28,

John A. Warrick, Shel-

don, 111. Application filed
See page 398.

November

5,

1901.

filed

Telegraphic or Telautographic Apparatus.
Ernst K. Gruhn, Dresden, Gennany, assignor to
Kopier Telegraph Gesellschaft mit Beschrankter
Haftung. Dresden, Germany. Application filed

714.577.

April

16,

1901.

In the apparatus embodying circuits, a stylus and means
for varying the current through the circuits in accordance
with the component movements of the stylus, are combined a device for deflecting a ray of light, and means for
oscillating the deflecting device in different planes controlled by the variation of current in the circuits, whereby
the movements of the stylus in any direction are made
manifest by the rays of deflected light.

A

1902.

The method of stopping an induction motor consists in
inserting a resistance in circuit with the windings of the
induced member, open-circuiting the windings, inserting a
resistance in circuit witti the inducing windings, and then
oprn-circuiling the inducing windings.

Apparatus for Simultaneously Transmitting
714,630.
a Number of Telegraphic Messages Over a Single Wire. Josef Ziegler, Vienna, Austria-Hun-

May

Application filed
29, 1900.
In the system of multiplex telegraphy described are
a number of orbitally movable electric contact
devices in lised relation to one another, a number of stationary electric contact devices, distributed entirely
around the orbit of the movable contact devices, and
arranged to engage the movable contact devices of a number of circuits connected to the respectire movable and
stationary contact devices and arranged to be closed
thereby, instruments included in the circuits, means for
energizing the circuits, aud means for moving the movable
contact devices. (See cut.)

gary.

combined

1902.

The device comprises a permanent horseshoe magnet,
an electromagnetic pair, the cores of which correspond to
the poles of the permanent magnet, a liorseshoe electromagnet, the coils of both electromagnetic pairs being
wound in series, and a double-armed pivotal lever arma-

714,589.
aca,

Controlling
Alternating-current
Motors.
Charles P. Steinmetz, Schenectady, N. Y., assignor to the General Electric Company, Schenectady, N. Y. Original application fifed Juno
Divided and this application filed April
7, 1899.

714,617-

Munich, Germany.

tani,

W.

near its upper end, arms pivoted at the ends of the bar,
and springs acting to hold the arms upward.

Electromagnet. Luigi
CereboApplication filed April

Polarized

714,452.

SYSTEM.

190^

Medrick, Canton, Ohi
Application filed September 2, 1902.
Combined with a trolley pole are a cross-bar on the pole

ii,

High-potential Switch. Charles C. Badcau,
714,436.
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y.
Application filed February 20, igoi.
The switch has a number of fixed terminals mounted

6,

NO. 714,498.

— RAILWAY

MOTOR-COOLlNG SYSTEM.

714.637. Method of Increasing the Number of Phases
of Electric Currents.
Albert G. Davis, Schenectady, N. Y., assignor to the General Electric

Company,

Schenectady,

N. Y. Original appliDivided and this
1897.
6, 1902.
The method of increasing the number of phases of an
electric current from a source of alternating electromotive
force consists in opposing an electromotive force from the
source by the resultant electromotive forces of a plurality
of sources, and rigidly maintaining fixed the relative phase
relations of the component electromotive forces going to

cation filed June 25.
application filed April

make up

Ihe resultant.

Method

of Increasing the Number of Phases
of Currents in the Alternating Systems. Albert
G. Davis, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Original application filed June 25, 1897. Divided
and this application filed April 18, 1902.
The method of producing multiphase current from

714.638.

single-phase current consists in passing the single-phase
current through a divided circuit, and impressing an electro-dynamic counter elt ctr emotive force upon each
branch of Ihe circuit in such a manner as to vary the phase
relations of the currents therein.

Method of Producing Multiphase Currents
from Single-phase Currents. Albert G. Davis,

714.639.

Schenectady, N. Y., assignor to the General ElecCompany, Schenectady, N. Y. Original application filed September 28, 1897.
Divided and
this application filed April 25,
1902.
The method of supplying multiphase translating devices
tric

from a single-phase source consists in generating by
means of an alternating current a magnetic field in an
inducing member, causing thereby relative rotation between the inducing member and a suitable induced member, generating thereby a plurality of dephased currents
in secondary windings fixed with relation to the inducing
member, and feeding the currents to the translating

Trolley Wheel. Jerome B. Lockerby, IthApplication filed January 27, 1902.

N. Y.

wheel with guide arras

is

described.

Battery Depolarizer. Charles E. Lockwood
and William C. Banks, New York, N. Y. Ap-

714,59*0.

September 5, 1900.
A depolarizer for a primary battery is composed of a
copper plating deposited upon the surfaces of finely divided iron particles and oxidized thereon.

plication filed

Electric Switch. Norman Marshall, NewMass., assignor to the Marshall-Sanders
Companj^ Boston, Mass. Application filed No-

714,593.
ton,

vember
NO. 714,382.

— REGULATING

DEVICE.

Starting Rotary
Converters. William B.
714,395.
Potter, Schenectady, N. Y., assignor to the GenElectric
Company, Schenectady, !N. Y.
eral

Application

September

1899.
In the system of electrical distribution described are
combined a number of rotary converters, means for coupling them into operative relation to alternating or directcurrent circuits, a direct-current generator for starting the
rotary converters into operation upon the direct-current
side, and an inducti6n motor driven by the alternatingcurrent source for operating the auxiliaiy generator.
filed

7,

Maurice

Rypinski,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Application filed April 25, 1900.
The cell provided with electrodes, one at least of which

714,400.

Electrolytic

Cell.

C.

of aluminum, and an electrolyte consisting of a solution of a salt of an organic acid.
is

1901.
2,
The knife switch described has an insulating base provided with an aligning groove, and contacts having bases
having converging sides fitting within the groove, and cooperating with the sides of the groove to bring the contacts into alignment as the bases are drawn down into the
groove.

Outlet Box. Ernest W. Miiller, Brooklyn,
N. Y., assignor to Hubert Krantz, Brooklyn,
N. Y. Application filed March 12, 1902.
The electrical outlet box described is adapted to be

714,600.

fitted into a ceiling and carries on its lower face an insulated suspension hook for an arc-lamp or the like.

Electric Cut-out. Henry N. Potter, Pittsburg, Pa., assignor to George Westinghouse,
Pittsburg, Pa. Application filed March 27, 1901.
In an electromagnetic cut-out are a movable element
having an adjustable natural period, and so disposed that
the force of restraint and the pull of the magnet are at an

714.607.

angle of less than 90 degrees with relation to each

714.608.
ton,

otlier.

Trolley Guard. Charles O. Prince, CanOhio, assignor of one-half to George M.

714.630.

— MULTIPLEX

TELEGRAPHY.

Telegraphy. Harry Shoemaker,
Philadelphia, Pa., assignor of one-half to Guslavc P. Gehring, Philadelphia, Pa. Application

714.648.

filed

Wireless

May

13,

1901.

A receiving apparatus for wireless telegraphy comprises
air and ground plates, a series of wave-responsive devices
in circuit therewith, metallic rings surrounding the waveresponsive devices, means for attracting the rings to cause
them to restore the wave-responsive devices, and a phonic
wheel for making successive circuits for energizing the
means to cause the wave-responsive devices to be decohered one at a time in succession.
Ore-conveying Surface for Electrical Sepa714.649.
rators.
Henry M. Sutton, Walter L. Steele and
Edwin G. Steele, Dallas, Texas. Original application filed February 3, 1902.
Divided and
this application filed July i, 1902.
In the device described are an ore-conveying surface
comprising an insulated body having a conducting face
upon one surface thereof, and means for electrically
charging the conducting face.
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Interesting Swiss Light, Railway and

An

Power

Plant.

Schweizerbahnen, througli nuhas given good service to
the many villages in the Rhine Valley, but was not
considered sufficient for the growing traffic between
Altstatten, Heerbrugg and Berneck, Switzerland, and
the construction of an electric railway between these
localities was thought needful to serve the many
small places along the line.
As a good waterpower \vas to be had near Altstatten, it was decided to take advantage of this
for a power plant for supplying current for the
railways,

local

mail to

the various

places

along

the line.

Yereinigten

Tlie

merous

carrying the

for

No. 24

1902.

13,

The machine shop and repair works are equipped
with electrically operated lathes, planers, and boring
machines, driven by direct current from the transmission line. There are from iC to 21 trips made
each day in each direction, between 6 a. m. and 9
p. m., and the speed is from 12 kilometers to 136
kilometers per hour.

between Altstatten and Berneck is divided into eight sections, ranging from 1,250 meters
to 2,500 meters in length, and the rate of fare
between the villages is 15 centimes (three cents)

The

line

Schonthal station can be run in parallel on the
Weidest alternator line. The second alternator may
be operated by the steam engine or driven by the
direct-current motor from the railway line supplying

more alternating-current

still

Third

—

for any

If,

lighting energy.

reason, the alternating or di-

rect-current generator at the Weidest station
of order,

machine
Fourth

it

at

is

out

can be replaced by the corresponding
the Schonthal power house.

—When

required,

erator of the Schonthal

the

direct-current

gen-

station can be operated by

the alternator, which may act as a synchronous motor, the necessary alternating current for the motor

being

The

supplied by the Weidest station.
alternating-current generator which

synchronous motor must,
be started by the direct-current machine from the accumulator charge
until up to synchronism, when it will
operate well as a motor, the direct-current machine supplying current for the
railway line.
is

to

act as a

however,

Fifth

first

—The two

direct-current machines

in
both stations may be operated
parallel with the storage battery on the
railway system during heavy traffic, the
lighting current reciuired being light.
The capacity of the storage-battery
plant which is used as a railway reguktor
Schonthal, is 60 ampere-hours, 270
at
in

Fig
electric

road

I

as

iQterior of Power Station at Weidest.

well

as

supplying lights for the
also considered adin connection with

and private use. It was
visable to install steam engines
streets

the hydraulic plant,
for use on

to

supply a surplus of power

market days, when the

traffic

was ex-

tremely heavy. The installation of the power stations and railway equipment was entrusted to the
Maschinenfabrik Oerlikon of Oerlikon, near Zurich,
Switzerland.

The Alstatten-Berneck
the

electric

railway

starts

at

the Altstatten
distance of 11.6 kilometers,^ fol-

Berneck City Hall and ends

railroad station, a
lowing the state road.

at

The maximum grade

is

at

Berneck, where, for a distance of about 55 meters,
the grade is said to be 52 per cent., while the average grade is 13.7s per cent, and the minimum curve
radius is 25 meters. The tracks are separated by
one meter, and all of the signals are automatic in
action.
The rails are of Hartwig section, with a
width at base of IC9 millimeters and a height of
135 millimeters, the weight being 24.5 kilograms per
meter.

Fig. 2. Weidest Power Station.
AN INTERESTING SWISS LIGHT, RAILWAY AND POWER PLANT.
The normal
cells being employed.
five centimes (one

and for each additional section
The line passes through Marbach. Rebstein,
cent).
Balgach, Bad and Heerbrugg.

year
total number of passengers carried per
about half a million, the cars traveling a total

The
is

The total income was 77,151,435 kilometers.
720 francs, or 51.3 francs per car-kilometer, while
the expenses were 57,377 francs, or 37.88 francs per
of

on a stone bed 200 millimeters wide
The
and 180 millimeters deep, over which there is a
gravel bed 65 millimeters thick. The current is
supplied from a trolley line connected with feeders
from the overhead power-transmission line. The
line voltage used is 600 volts, and the rails are
bonded with copper wire, six millimeters in diamerails rest

car-kilometer.
The two central

power

stations

The Schonthal

wires consist of copper conductors
eight millimeters in diameter, carried on insulators
with iron mast arras and wooden poles. The overhead h'ne is separated into two parts, supplied 'with
current from the Schonthal switchboard direct. The
part of the line on the Berneck side may be operated

power house, which is used
power of the Weidest station

from either the Weidest power station or from the

for

The

trolley

Schonthal plant.

There are in operation on this line a number of
motor cars, which seat 24 persons. There are smoking compartments in each car, and each is lighted
and heated by electricity. The motors are of 18horsepower capacity, and the total weight of the
car

is

6,500 kilograms.

A

postal

car

is

provided

is

a reserve-

the

hydraulic

station

when
is

insufficient.

When

the traffic is heavy between Altstatten and Berneck
on market days the following combinations may be

used:

First— The

Weidest

may

supply current
direct-current generator

station

railway alone, the
working in parallel with the Schonthal storage-battery plant, the alternator supplying the necessary
the

village

normal.

lighting

—

in

starting cars and on heavy grades, receiving curfrom the line when loads are light.
The transmission line from the Weidest station

rent back

Schonthal power house is 1,500 meters long
and consists of two conductors of five millimeters
two conin diameter for the alternating current and
to the

which supply the
necessary current for the railways and lighting of
villages are located at Weides* and Schonthal, and
both are equipped with alternating and direct-current apparatus.

ter.

output is 60
amperes, but 120 amperes or 180 amperes may be
The generators supply a
used for short periods.
steady output, corresponding to the average load,
and the batteries take care of the peak of the load

current

when

the

consumption

is

Second If the current supplied by the alternator
of the Weidest station is not sufficient for lighting
during heavy load, the reserve alternator at the

ductors eight millimeters in diameter for the direct
The poles are placed 50 meters apart.
current.
The waterpower for operating the turbines at the

Weidest power plant is obtained from the Brendenbache and the Ebenackerquclle, two streams whose
sources are in the mountains, at the foot of which
The waters from the
lies the village of Altstatten.

Brendenbache are collected in a reservoir of 1,000
cubic meters capacity, and are carried by a pipe
long
250 millimeters in diameter and 1,700 meters
high-presto the power house, where they operate a
sure turbine, directly coupled to the direct-current
This turbine is of 70railway generator (Fig. i).
horsepower capacity and operates under a pressure
and
of 15 atmospheres, the fall being 150 meters
the water discharge 55 liters per second.
The water from the Ebenackerquclle is collected
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another reservoir 400 meters from the power plant.
This reservoir has a capacity of 250 cubic meters,
and the water is conveyed through an iron pipe 300
millimeters in diameter to a turbine in the power
plant which is directly connected to an alternatingcurrent generator (Fig. i). This turbine was constructed by Esher, Wyss & Co. of Zurich, and has
a capacity of 100 horsepower, the head being 100
meters and the water discharge 70 liters per second.
Both of these turbines operate at a speed of 600
in

revolutions per minute.
On account of the desirability of using the water
over again by works below the power station, the
water from the tailrace of the turbines is collected
in a large reservoir below, which has a capacity
of

1,400

cubic meters.

The Weidest power
1,500 meters

from

station

Altstatten.

(Fig.

The

2)

first

is

located

floor of the

building is used for the turbines and generators and
controlling apparatus, and the upper portion is arranged for living rooms of the engineers in charge.
The loo-horsepower turbine, as mentioned above,
drives an alternator of the Oerlikon type, at a speed

This is a singleof 600 revolutions per minute.
phase machine with a primary of 2,100 volts and a
secondary distribution with three conductors of 240
The alternator has a capacity of 66 to 72
volts.
kilowatts and a frequency of 50 cycles per second.
The primary 'of these alternators, as well as the
secondary windings, are stationary, the machine beof the inductor type. The exciter is directly
connected to the alternator and has a capacity of
three kilowatts and is a bipolar, continuous-current
Oerlikon dynamo.
The compound-wound direct-current generator for
supplying the current for the electric railway has a
capacity of 47 kilowatts and supplies a current of
600 volts' pressure, the speed of the machine being
600 revolutions per minute. The switchboard is 1.35
meters wide and 2.5 meters high and consists of two
panels for the generators and exciters, mounted
with the necessary switches, cut-outs, measuring instruments and rheostats. The lighting of the Weidest station may be supplied from the alternatingcurrent high-tension-current circuit from a static
transformer, the current being generated either in
this station or at the Schonthal. power house.
The Schonthal power plant is 1,400 meters from
the Weidest station, and the two generators are operated by the reserve engine and boiler plant and
are belt-driven. The engine develops 50 horsepower
and operates at a speed of 120 revolutions per minuted
The high-pressure cylinder of the engine is
370 millimeters in diameter and the length of stroke
is 360 millimeters.
The alternating and direct-current generators are
installed with the shafts of each coinciding so that
they may be easily coupled together, and either may
be used as a motor to drive the other, or either or
both may be driven from the steam engines.
The
lighting alternator has a capacity of 32.4 kilowatts
and operates at a speed of 750 revolutions per minute, generating a single-phase current of 50 cycles per
second at a pressure of 2,500 volts. Each generator
has three bearings and a tight and loose pulley. The
exciter of this alternator is also directly coupled to

D'ecember

to 4S francs per year for private consumers for fivecandlepower to 32-candlepower lamps. The rate for

power

centimes

34

is

(seven cents)

per

kilowatt-

hour.

Large Power Distribution Scheme for
Scotland.
The

British Parliament has recently sanctioned
a bill, which gives authority for an extensive powerdistribution scheme contemplating the supplying of
power to the industrial region of the lower Clyde
River in Scotland. The district covered by the bill
and shown on the accompanying map, includes that
part of the Clyde Valley extending about 10 miles
on each side of the river and about 20 miles up

and down stream from Glasgow. The area covered
is about 700 square miles, and three generating stations will be erected to meet the demand for power.
The scheme has been promoted by a group of manfacturers who desire to obtain cheap electrical power
and who realize that this can be better done by
joining in a common system than by each putting

down

own

his

This

generating plant.

the busiest part of industrial Scotland, and
contains about 1,200 works, many of which are large
iron and steel works, coal mines, shipbuilding yards
and chemical works. Some of these works will alone
require more power than many of the local municipalities now provide for lighting purposes, and
it
was easily shown that it would be inadvisable
for the separate boroughs to attempt to supply an
is

same

shaft outside the

main bearing.

The

di-

rect-current generator installed in this plant is compound-wound, and has a capacity of 33 kilowatts.
The switchboard is of white marble and is equipped
with the necessary direct and alternating-current
measuring instruments, switches and controlling apparatus on their respective panels. There is also a
voltmeter for the Weidest current, as well as synchronizing lamps and transformer, to aid in coupling the Weidest and Schonthal alternators in paral-

On the direct-current switchboard there are
ammeters, voltmeters and regulating resistances with
lel.

necessary switches for operating the machine
as a motor or generator.
The direct-current machine, in being used as a dynamo and driven by
the steam engine of the alternator as a synchronous
motor, supplies a 500-volt current to the railway
circuit and operates in parallel with the storage
battery as a regulator. The direct-current machine
when operating as a motor takes current from the
traction line and operates the alternator as a generator for supplying single-phase current for supplying lights at night when the railway service is not
heavy.
The low-tension lighting circuits are operated at
120 volts, the primary lines being operated at 2,ioo
volts, single-phase, the current being supplied from
Weidest station during light load, the Schonthal
reserve station coming into use on full-load hours.
Three transformers are of 55 kilowatts capacity, two
of 20 kilowatts, and one of 15 kilowatts. The threewire distribution is used for the low-tension secondary system, the total number of lamps being
the

r,200.

The

lighting

rates

range from eight francs

1902

By utilizing cheap sites for the stations outside
of towns and near to the coal mines, it will be possible to generate power at a very low cost.
Of the
710 square miles covered by the scheme, only 13
are ait present supplied with electricity. It is said
that over 300 manufacturers petitioned in favor of
the proposition, and it is thought that many of the
remainder petitioned in favor of the rival Caleton.

donian

scheme, which was turned down.
The authorized capital of the Clyde Valley ElecPower Company is $4,500,000, with borrowing
powers of $1,500,000. The total cost for plant on
trical

the transmission lines is estimated at over $2,000,000.
The electrical apparatus, which will comprise polyphase alternating-current generators and transformers for high-voltage power distribution, rotary converters for the supplying of direct current, etc., has
been contracted for with the British Westinghouse
Electric
and Manufacturing Company. Strain &
Robertson are the engineers of the Clyde Valley
Electrical Power Company.
Robert Robertson has
recently spent a considerable period in the United
States investigating systems and methods of power
transmission and distribution, particularly in the
large cities and in such localities as Niagara, Snoqualmie Falls, Wash., Canyon Ferry, Mont., and
other places.

Copper Mining
At

in

Upper Michigan.
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LARGE POWER DISTRIBUTION SCHEME FOR SCOTLAND.

amount
of

of

power involving so large an expenditure

capital.

The

three generating stations are to be built

Motherwell,

Yoker

and

Crookston.

The

at

Mother-

well station is located in the neighborhood of a
large number of manufacturing works and in the
center of an extensive coal field and can be connected with the adjoining line of the Caledonia railway. It is also in close proximity to the River
Clyde, from which water for steam and condensing
purposes can be obtained.
The Yoker station is also situated on the Clyde,
near the line of the Lanarkshire and Dumbartonshire railway, and is in close proximity to a large
number of shipbuilding yards, works and docks.
Authority has been obtained to lay cables across
the Clyde from Yoker to Renfrew, which will enable
the works at Renfrew, and other works on the south
side of the river, to be supplied from this station.
The third generating station will be situated near
Crookston, on the Glasgow and Southwestern railway canal line; but, owing to the arrangement allowing the company to cross the river, it will not
be necessary to construct this station immediately.
The works from which the most urgent demands
for power have been received are situated in the
areas immediately surrounding the first two sites,
and it is intended, therefore, to proceed with these
stations first and to install in each a plant of about
4,Soo-kilowatt capacity. They will be so designed
that they can be enlarged from time to time as the
demand requires.
radius of 14 miles from these
stations covers
practically
the whole district in
which the company will be allowed to distribute its
power, but a large proportion of the works are
located within a radius of six or seven miles of the
stations.
When the stations are in operation, they
will probably be coupled together electrically, enabling them to share the loads and average up their
power factors or to supplement or aid each other
in any emergency.
The capacities of the respective
stations will ultimately be about 10,000 kilowatts
each at Motherwell and Yoker, and 5,000 at Crooks-

A

— MAP

OF DISTRICT SUPPLIED.

son read a paper on "Copper Mining in Upper
Michigan." The paper dealt with the general fea-

mining problem and also went into
on the geological features of the country, showing what great engineering ability is required, and what excessively heavy machinery is
called into service.
Mr. Jackson illustrated his talk
fully by the use of very interesting and instructive
lantern slides and showed some maps of the mining
territory in upper Michigan, by the aid of which he
was able to bring more forcibly to the attention
of his listeners the actual processes employed in
copper mining and the great depth to which the
mines are worked.
He also explained the pecutures

of

some

detail

the

liarity of the

sular,

trend of the copper lode in the penin-

stating that

it

inclined

from the horizontal

by an angle varying from 30 to 70 degrees, depending upon the locality; but in all cases seeming to
dip as the lake is approached, so as to pass underneath it and appear on the other side with about the

same general trend.
About 50 members and visitors attended the meeting and all seemed very much interested in Mr.

A

Jackson's talk.
discussion of a very general nature followed the reading of the paper and specimens of copper ore were distributed for inspection.
Mr. Jackson very kindly allowed the members to
take these specimens away with them.

The North Chicago Village Board has granted a
perpetual franchise to the Chicago and Milwaukee
Eleotric Railroad Company, so it can connect its
new branch to Libertyville. now partly built, with
its main line at that point, instead of at Lake Bluffs,
as was previously planned.
The branch will connect
with the Chicago, Milwaukee and St. Paul railroad
at Rondout. and later with the Wisconsin Central
railroad, when built farther west.

December

13,
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Electrical Features of the Aurora, Elgin and Chicago Railway.'
railway built entirely upon private
right-of-way, with easj' grades and curves, steel
and concrete bridges, strong and durable as the best
steam railways demand, is something the electrical
man has been looking forward to for years past, and
to be asked for a maximum speed of 70 miles per
hour would seem to be the height of ambition.
However, this is no longer dreamed of, but is the
matter-of-fact, every-day performance on the Auelectric

Elgin

rora,

and Chicago

railroad.

The road

has been bent downward, so as to clear the contact
shoes.
This does away with underground connections,
which would otherwise be necessary. For
connecting across road crossings and other interruptions in the third rail, a lead-covered cable, 1,500,000 circular mils cross-section on the main line and
1,000,000 circular mils on the Batavia branch, is
placed in the ground, a board being used for the
protection of the cable.
cast-iron tip is put on the third rail where it
is
interrupted, wdiich furnishes an incline for the
contact shoe of the car. These tips are 28 inches
long, and in addition to the incline they afford, the
third rail is dropped i 1-2 inches in 33 feet approaching the tip. Ordinarily the third-rail shoes come
in contact with the third rail on the incline of the
rail and not on the cast-iron tip, the tip being used
to keep the shoes from catching the end of rail in
event of their getting too low or out of adjustment.

ing mill, a wheel press, and all other tools found
in a first-class repair shop.
The pit tracks have a
pit two feet deep outside the track rail, to perinit
getting at the outside of the trucks more easily, and
enables one to work at the third-rail shoes, journal
boxes, etc., at a proper height for ease and comfort.

By Howard Brooks.

An

417

MoioE-cAR Equipment.

The equipment

of the motor cars consists of 125The General Electric

A

horsepower, G. E.-66 motors.

Company's type-M train-controlled system with small
master controller on each platform, operating magnetic "contractors" under each inotor car, is used.
One and two-car trains will have every axle motordriven.
Three-car trains will have one car without

will

have, when completed, about 80 miles of main line,
of which 21 miles are double track. The distance
from Chicago ^ Fifty-second Avenue and Harrison
Street) to Aurora is 33.3 miles, and the line from
Wheaton to Elgin is 16.5 miles. This part of the
branch running from the Auline is unfinished.
rora line to Batavia is six miles long.
The railway serves a population of about So,ooo
outside of Chicago. The same interests own the
Elgin, Aurora and Southern Traction Company, with
70 miles of track; 2y miles of this line connects
Carpentersville, Elgin, Batavia, Aurora and Yorkville.
The remainder consists of street lines in
Aurora and Elgin.
The width of the right-of-way is mainly 60 and
100 feet. On the single-track portions of the line
the cuts are excavated to a width sufficient for a
double track. The maximum grade is i.S per cent,
for a mile in length, entering Aurora and Batavia,
but on the rest of the system the aim has been to

motor.

The

cars upon which these motors are placed were
by the Niles Car and Manufacturing Company.
The cars are 47 feet six inches over bumpers and
39 feet four inches over bodies.
This length was selected to al-

built

A

to pass around the
sharp curves of the Union Loop
in Chicago.
The cars seat 56
people. There is no waste room
either on the platforms or inside
the car. The heating is by Consolidated electric heaters, placed
along the side of the car. Van
Dorn draw-bars are used, thus
permitting coupling with
the
Metropolitan cars.
The trucks

low the cars

Peckham's M. C. B. 30.
which follow the general lines of
a M. C. B. truck, but have diamond frames and combined
spiral springs and elliptic springs
under the bolsters. In addition
are

cent.
The ordinary
limit all grades to one per
curves connecting tangents are of 10° and 20°, and
the maximum on high-speed portions of the line is

40°.

to the regular equalizer springs,
which support the frame, there
are spiral springs between the
frame and each journal box,
which take a small part of the weight and are intended to prevent the tilting of the frame.
Compressed-air track Sanders are mounted on the truck.
The Christensen straight air brakes with independent
motor-driven compressor and automatic motor regulator are employed.
The car wheels are 36 inches
in diameter, and have a standard M. C. B. tread and
flange.
The axles are 6% inches in diaineter. The
weight of these cars is 74,325 pounds. The motors
alone weigh 17,120.
The gear ratio is 1.61 to i.
Owing to shortage of cars, many of them make over
500 miles per day.

The width of the roadbed is 16 feet for single
track and 28 feet for double track. The track is
laid with So-pound rails of the A. S. C. E. section,
60 feet long. They are laid with staggered joints
and spliced with angle bars held by four one-inch
bolts.
On double tracks the tracks are 13 feet center to center, and are connected by cross-overs at
The ties are spaced
intervals of three or four miles.
two feet center to center, with nine inches of gravel
The switcjies are all of the
ballast underneath.
standard steam-road pattern.
All highway grade crossings are planked and fitted
with cattle-guards of vitrified-clay blocks. There are
three street-railway crossings and only four steamThree railroad crossings
railroad grade crossings.
There are
are protected by interlocking plants.
three steel plate-girder bridges, carrying the line
12
bridges
carry
the line
railroads
and
over steam
over streets and roads. There are, also, four bridges
carrying highways over the line. All piers and abutments are of concrete. There are four arch bridges
and a number of culverts and cattle-passes of like
material.
The Chicago terminal is a transfer station for connections with the Garfield Pai-k line of the MetroThe cars run
politan West Side Elevated Railway.
between two platforms, on the outside of which
is the terminal loop of the elevated railway, which
is reached by an incline from the elevated station
At Elgin and Batavia the
at Forty-eighth Street.

At

speed the shoes are torn off if the rail is
of an inch too high, i. e., if shoes
are three-eighths of an inch lower than the top of
the cast-iron tip the blow tears off the shoe.
The bonding of the track rails is accomplished
with two United States bonds, American Steel

These
and Wire Company's make, at each joint.
bonds are 12 inches long with one-inch terminals
and have each a cross-section of 300,000 circular
mils.
Each third- rail joint is bonded with two Protective Rail Bond Company's bonds of 500,000 cirmils.
cular
Tracks are cross-bonded 10 times every
mile with bonds of 300,000 circular mils.

Th:ed-rail Details.

The

third-rail

Ohio Brass

It is very necessary to protect the ends of the
conductor and lead covering of the cable, which is
used for connecting across the break in the third
If
rail
work.
at highway crossings and special
this is not done, moisture soon works in between
the lead covering of the cable and the conductor.
This trouble has been overcome by a special terminal designed by Mr. Gonzenbach, which serves
the double purpose of forming a connector and protecting the cable insulation at the end of the cable.
Electrical connection to the third rail is made by
three iiexible bonds, 24 inches long, soldered into

were furnished by the
The first of these were

insulators

Company.

full

three-eio-hths

wooden

blocks set on a cast-iron base, the top of
block having a cast cap with lugs projecting
upward to hold the rail in line. In using an insulator with wood in its construction, ashes must
not 'be used for ballast, as on one of our sidetracks
the wood part of the insulators burned up during
a recent rain and dropped the rail on the ties.
This burning was due to the acid from the cinders,
although the wood blocks were boiled in paraffin
and practically new.
also have had trouble in
other places on the main line where much sand was
the

We

the cap of the Gonzenbach terminal and bonded to
the rail by a hydraulic compressor, a cap screw being
used to attach this cap or top to the main part of

f^

„_-»!!

aiSk^i

Jj>"'

H^--*

Power House

at Batavia,

111.

Thi

runs on its own right-of-way up the river bank
At
to a terminal station in the center of the town.
Aurora the cars run for about one-half mile along
Broadway Street Through the country open platforms at road crossings serve as stopping places.
Three of the six sub-station buildings have waiting
rooms and platforms for passengers.
A half-hourly service is maintained in both diAt present the time allowed for the run
rections.
between Aurora and Chicago, or Elgin and Chicago
in
is one hour 15 minutes, but this will be reduced
line

car recently made the trip from
future.
to Chicago C33.3 miles) in 38 minutes, making six stops. Of course, an acceleration at the rate
of two miles per hour per second may have something to do with this performance. The traffic is

A

the

Aurora

handled by the telephone train-dispatching system,
the head dispatcher being located at Wheaton.
The main repair shops and car shed are being
built

at

Wheaton, and are of fireproof construction
The machine shop is spanned by an
traveling crane, and is equipped with a bor-

throughout.
electric
I.

Paper read before the Chicago Electrical Association on
Mr. Brooks is assistant electrical engineer
2i. igo2.
Chicago Railway Company.
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AURORA, ELGIN AND CHICAGO ELECTRIC RAILWAY.

The sand splashes up on the
in the gravel ballast.
wood and starts a leak which ends with the deof the insulator.
The remainder of the insulators are a special design of Mr. Gonzenbach, made by the same company.
This new design of third-rail insulator consists of
a cast-iron base, over which fits a thin cap of Dirigo
On top of this is placed the
insulating material.
cast-iron cap, upon which rests the third rail. The
insulating material is not joined to the cast-iron
fittings in any way, and the rail simply rests on the
top of the cap, as the weight of the rail is sufficient
to hold the three parts of the insulator together.
It will be noted that the insulating portion of the
Gonzenbach type is at the top. This removes the
insulating material from the ground so far that
the splash of rain does not reach it, so that if only
struction

a
lie

common insulating medium was used
very much better than any wood-block

it

would

type that

be devised.
be noted that instead of omitting the third
the beginning of a cross-over, to prevent
catching of the contact shoes on cars which are
passing through the cross-over, where the shoe
comes in line with the main track, the third rail
could

It will

rail

at

the cable, so that it may be detached in a few seconds.
The third rail between any two sub-stations
constitutes a continuous section fed by the sub-stations at each end. On the line, all the third-rail sections on the entire system are connected together
through the medium of the sub-station bus-bars_ and
feeder panels, so that there is opportunity for the
sub-stations to divide the load among each other as
far as the conductivity of the third rail will permit,
and in case of an excessive load upon one section the
sub-station nearest is not required to carry the whole
On the double-track part of the road the
load.
third rails on the two parallel tracks are not connected together, but form two separate sections
through the medium of the sub-station feeder panels and bus-bars, just as are any other sections, but
we contemplate tying the two third rails together
through a circuit-breaker located half way between
the sub-stations, so that we will have the benefit
of the two conductors in case of a blockade on one
track.
The use of a circuit-breaker would be necessary to avoid trouble on both third rails, as would
happen in event of a short-circuit on one.
are trying to devise some means of overcom-

We

,
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Power Station.

/ra

This

one of the

first high-tension, alternatingdistribution plants to go into operation in
which all the switching is done on the high-voltage
side of step-up and step-down transformers.
Each
generator in the power house has its own bank of
three transformers and each rotary converter in the
sub-stations has its bank of three transformers. In
each case the transformers are considered as a Unit
with the generator or converter. Each generator
is connected with its bank of transformers directly
without any switches or circuit-breakers. In other
is

current

and

words,

each

stitute

practically a 26,000-volt unit.
leg of the switch is an oil cylinder

Each

generator

its

transformers

conin

a

separate brick compartment, a motor on each switch
keeping a large spring under tension, which throws
After each operation of
the switch open or shut.
the switch the motor puts the spring under tension
again.
This always leaves the switch in condition
to be opened or closed once, should all other power
fail.
The motor is operated by direct current from
the exciter panel and is entirely automatic in its
action.
The trip of the switch is also worked by
direct current from a small switch on the generator
panel.
It can also' be worked by hand at the switch
proper. Indicating lamps on the generating panel
show green when the switch is open and red when
closed.

ELECTRICAL FEATURES OF THE AURORA, ELGIN AND CHICAGO RAILWAY.
ing the breaks in the third rail at road crossings,
and are trying an overhead bow trolley at these
points, but it seems as though the long contact shoe
underneath the car if so arranged as to make contact with magnetic contact plates or buttons similar
to the Baltimore and Ohio Railway tunnel locomotives of Baltimore, will be the most promising manner of overcoming this difficulty. The main objection to the overhead trolley is that it disfigures the
right-of-way with so many poles, etc. So far as
power on the car is concerned, there is no need of
current at these points, as the car will coast a
mile on level track, but owing to air-brake rigging
and controller parts under the cars, there is not
much room for an independent source of light in
the cars, such as storage batteries or acetylene-gas

— POWER

STATION WIRING.

the current from the sub-stations to the trains.
The overhead pole line has only to carry two telephone circuits, and the 26,000-volt, three-phase, hightension feeders which supply the sub-stations. The
high-tension feeders are of standard aluminum cable
equivalent to No. 00 and No. 2 copper wire. The
poles carrying these lines are 40 feet long, placed
80 feet apart.
The system of high-tension distribution is arranged to secure freedom from interruptions of
all

due to short-circuits or breakages on any
Three high-tension feeder
line.
A line of
leave the power house at Batavia.

service

one
lines

transmission

Taking up the circuits in their logical order, on
the accompanying station wiring diagram, the main
current from the generator (2,300-volt, three-phase)
is taken directly to the low-tension terminals of its
three delta-connected transformers, taps being taken
off between the generator and transformers for a
potential transformer which supplies switchboard
instruments of the generator panel. Current for all
auxiliaries is taken off the generator leads between
These leads
the generator and sten-up transformer.
are taken to the switchboard gallery through lead
cable drawn through tile conduits to the transformer
panel of the auxiliary switchboard, and as the present capacity of the station is four i,soo-kilowatt machines, there are four cables of three-strand conductors each, which lead to double-throw oil switches
on the first left-hand or transfer panel. This panel
is
also fitted with a wattmeter reading the total
alternating-current power required for the motorgenerator exciter.
The second panel

contains

a

2,300-volt,

iio-am-

tanks.

Transmission and Distribution.

The road

is

laid

out

for

six

The

sub-stations.

by 26,000-volt, three-phase alternating
The high-tension lines are carried on crosscurrent.
arms, with insulators 30 inches between centers on
the cross-arms, -and the cross-arms are 24 inches
apart.
The telephone lines are on cross-arms seven
There
feet below the lower transmission cross-arms.
are two telephone circuits, one for general business
and the other for dispatching. The telephone lines
are transposed every fourth pole and the high-tentransmission

is

sion lines every mile. The telephone wires are
transposed by tying both to a single wide petticoat
transposition insulator every fourth pole.
The erection of 650 30-foot, 4,250 40-foot, and 150
So-foot poles under the conditions we had to contend with was not an easy task. The greater^ part
of the poles were hauled from the nearest railway
stations by wagon, and as the right-of-way was
minus bridges and only partially graded, three or
four 40-foot poles made a big load for one team.
The holes for 40-foot poles were put down six
feet, and many were blasted with dynamite, a twoinch hole being bored six feet deep and a stick of
40 per cent. yEtna tamped in the bottom. Then
the hole would be half filled and another stick put
on top of this and tamped, both being set off with
This made the hole the same
a magneto generator.
diameter all the way up, and as the sod is cut the
size of the hole intended, there was no tearing up
of ground.
No direct-current overhead feeders are needed, as
the third rail has sufficient capacity to conduct
_

Rear of Exciter Switchboard
Rocm in Power House.
ELECTRICAL FEATURES OF THE AURORA. ELGIN AND CHICAGO RAILWAY.

General View of Engine

No. 00 runs directly across the country to sub-staNo. I, near Aurora. Another high-tension pole
line with No. 0000 follows the line of railroad, supplying sub-stations Nos. 2 and 3, and extending to
Maywood. The line from No. 3 to 4 is No. 00. The
third line, of No. 0000, from the power house is
built -directly across the country to sub-station No.
S on the Elgin branch, and along the right-of-way
from this sub-station to Wheaton, at which point
it joins the pole line from the Aurora branch, and
the two three-phase circuits run on the same poles
to sub-station No. 3, with one circuit from there
Sub-station No. 6 is supplied by a line
to No, 4.
of No. 00, running from sub-station No. 5.
tion
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at

Power House.

Power House.

and switch
also an ammeter.
The third panel
with a single-throw oil switch and an ammeter for each phase. This panel controls the blower
motors, lighting, etc. The fourth panel is fitted
with a direct-current wattmeter of 2,500 amperes at
volts,
two triple-pole, single-throw blower125
motor switches and three double-pole general lighting switches. The fifth panel is fitted with a 2,400ampere motor-generator switch, field rheostat, voltmeter plug and o to 5,000 ammeter.
The sixth and seventh panels are each fitted
with one 1,280-ampere switch, field rheostat, voltmeter plug and o to 2,500 ammeter. These two panels are for the two steam-driven exciters,
and at shutting-down time the steam exciters are thrown in parallel with the
admotor-generator and voltage is so
justed as to take the load off the motorgenerator.
This permits shutting down
without a moment's darkness in. the stalinn, or having to
start
any auxiliary
dropped out
motors that would have
pere,

alternating-current circuit-breaker

combined and
is

fitted

i'^vi^Mi
r,

otherwise.
The eighth and ninth panels are each

_

1

Higb-tension Switchboard
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High tension Wiring Under

a Transformer.

Gallery tor High-tension Wires.

ELECTRICAL FEATURES OF THE AURORA, ELGIN AND CHICAGO RAILWAY.

Distributing

Frames
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Power House.

December

WESTERN ELECTRICIAN

1902

13,

419

line to the next station.
The principal object
is to make it possible to cut off the line bein case of short-circuit or line trouble.
After
passing the lightning arresters, the incoming line

with one Soo-ampere, single-pole, single-throw
switch, I, soo-ampere ammeter and 1,200-ampere circuit-breaker for supplying the auxiliary motors on
the pumps, elevators, etc. The whole station equipment is in two halves, independent of each other, so
that in event of trouble on one end of the station
This arrangement is carried
the other end is free.
out in all steam and water piping also. The tenth
panel is equipped with one field break-up switch and
one field discharge switch of 250-ampere capacity
for each of the four generators, and an astatic voltmeter reading to 17s volts.
At first thought, it would seem that in using a
motor-generator for exciting the main generators
one would get extreme variations in voltage, due to
the fact that load on the generators would cause a

of this

yond

goes through the current transformers which supply
current for an indicating ammeter, and the current
coil of a reversal relay.
This reversal relay is the
same as that on the power-house generator panels
and will act to open the oil switch on the incoming
feeder in case the sub-station attempts to give current to line instead of receiving it.
After passing the current transformers the incoming line is
taken to the three-pole motor-operated oil switch.
The switch is also controlled by a hand switch on
the feeder panel. From the oil switch the incoming
feeder goes directly to the bus-bars. The panel for
the outgoing line and controlling apparatus connected therewith are similar to the incoming, except
that the motor-operated oil switch is controlled by
an overload relay instead of a reversal relay, and
there is an ammeter in each leg of the circuit. The
potential transformer for the reversal relay on the
incoming panel is connected directly to the alternating-current bus-bars. Current for the operation
of the motor-operated switches is supplied by a small
storage battery located in the cabinet in the substation.

.\tK0RA, ELGIN .\ND CHIC.\GO R.VILW.W.
SIDE OF CAR.

— DET.\IL

Each rotary converter has its bank of three transformers controlled by a motor-operated oil switch.
The alternating-current panel is to all intents and
purposes a high-tension panel, although there are
no high-tension wires upon it. After passing the
main switch the high-tension lines go through current transformers for the switchboard instruments.
The converter panel contains a power-factor meter,
ammeter, voltmeter, overload relay and controlling
switch.
The machines may be started on direct
current from the third rail or by alternating current, and can be started alternating current from rest
and put into service in 30 seconds. When starting
on alternating current the three-pole, double-throw
switch located on top of the reactive coil is first
thrown up, giving only half voltage until considerable speed has been attained, when this switch
is thrown down and the rotary given full alternating-

OF

drop of voltage due to the variations of engine
speed in addition to the regular drop in generator
voltage due to the full or extreme overload, which
in turn would cause a drop in voltage of motorgenerator exciter. However, with load varying from
500 to 2,000 kilowatts on a 1,500-kilowatt machine
in 80 seconds, the direct-current voltage at the subThe
stations does not vary more than 10 per cent.
motor-generator is of 300-kilowatt capacity, or large
enough for exciting all generators and supplying
current for all auxiliary motors, lamps, etc.
The main-generator current, after passing through
its three step-up transformers and being raised to
26,000 volts, passes through current transformers,
which are for operating the ammeter, power-factor
indicator, induction wattmeter and reversal relay
on the generator panel. After passing the current
transformers the leads are taken to the motor-operated oil switch, from which they pass to the alternating-current, 26,000-volt bus-bars in the bus-bar
compartment. The reversal relay is a combination
of current and potential coils, so arranged as to trip
the generator switch should current start to flow
from the line toward the generators, as would be
the case in event of one of the rotary converters
being run as a generator from the third-rail current.
Direct current from the exciter circuit is brought
to the generator panel for controlling the main
switches, which are located some distance from the
switchboard. The generator and feeder panels have
no high-tension wires upon them whatever.
Each feeder passes first through a motor-operated
oil switch, similar to those in the generator circuits.
It then passes a current transformer, which operates a power-factor meter, ammeter, and the overload relay. The relay closes the switch-tripping de-

CHICAGO RAILWAY.

INTERIOR

OF

vice,

when current flowing exceeds the amount for
The main-feeder switches
is set.

which the relay

can also be operated by a hand-control switch, as
The 26,000-volt
'well as automatically by overload.
wiring in both power station and sub-stations is
each circuit
isolates
which
flues,
carried in brick

from adjacent

circuits.

Sue-stations.
regular sub-station equipment for all the substations comprises two 1,500-kilowatt rotary converters with a bank of three transformes each. The
sub-stations have air-tight bus-wire compartments, in
which air is kept under pressure by the blower for
cooling the transformer and the reactive coils. The
top of the coil and transformer cases have openings
by which the amount of air passing may be regulated.
At the Warrenville, Lombard and Ingalton substations there is another panel devoted to the out-

The

10,000

chinery Building is a source of wonder to those
keep in touch with World's fair matters.

who

Prof. W. E. Goldsborough, chief of the departof electricity, while in Cleveland recently,
spoke before a joint meeting of the Electrical Club,
Chemical Club, Architects' Club and Civil Engineers' Club of that city, on the Louisiana Purchase
Exposition. At the close of the address an informal
discussion took place, and many questions were
asked, showing the great interest taken in the coming exposition. While in Cleveland Chief Goldsborough secured five large exhibits for his department.

ment

In all probability a mining exhibit will be inon a large scale, and will form one of the
features of the exposition.
The natural hills in the
exposition tract afford every opportunity
for a
display of this kind, and there is every reason to
believe that the project will be carried out. As
outlined, there will be several shafts and tunnels,
and these will be equipped with the latest appliances
hoisting engines, cages, cars, tramways, stamps,
etc., in
actual operation. Mining
companies will
furnish ores, and the various steps in the extraction of the metals will be shown.
stalled

—

The Electricity Building is rapidly approaching
completion, although it will probably be some time
in January before it will be finished in every detail.
The roof trusses are all in place, and a portion of
the roofing is in place. The interior is nearly complete, and the finishing touches, such as window,
door and skylight sash are being put on. The
towers are entirely covered with staff, as are the
cornices, etc., and the exterior walls are now receiving the white covering. The court has been in a
nearly finished condition for some time, and needs
little but the sculptural and horticultural effects to
it

into

an inviting

spot.

meeting on Friday of last week the
Grounds and Building Committee rejected all bids
a

submitted

for the erection of the Transportation
Building, as all were in excess of the appropriation.
bids ranged from $744,428 to $883,240.
Minor
changes will be made in the plans of the building
and new bids ordered. Only three days will be allowed for estimates on the new plans. The Transportation Building will be the largest in the main
group, the dimensions being 525 feet by 1,300 feet.
There will be over four miles of standard track
in addition to 270,000 feet of exhibit area.
F.

The

Chicago Electrical Association.
AURORA,

ELGIN AND CHICAGO RAILWAY. —TYPICAL SUBSTATION.

•

current pressure through the reactive coil. Since
a synchronous motor produces a leading current, and
as the series winding would tend to increase the leading current, the reactive coil is so wound as to
balance this effect at all loads, thus keeping the
power factor at unity, or, in other words, the increase of leading current due to the increase of excitation of rotaries made necessary as the output increases, is met by the increased lagging effect of the
coils due to the increase of current flowing through

Power-station Equipment.

SUE- STATION.

persons visit the
World's Fair
grounds every Sunday, weather permitting, and in
a short time excursion trains will pour many times
that number into
the city.
The Ele'ctiicity and
Varied Industries Buildings are the centers of attraction, and the rapidity of progress on the Ma-

At

for operating the entire line is generated at the one power house near Batavia, 111., on
This will also supply
the banks of the Fox River.
current for the line from Elgin to Aurora and for
This traffic tends to
the local cars in these cities.
The power house
equalize the load on the station.
is 202 by 160 feet in size, of steel-frame construction, with brick exterior and limestone trimmings.
Alfred Box & Co. of Philadelphia, Pa., furnished
the 50-ton electric traveling crane.
There are two cross-compound condensing Corliss
engines of 2,200 horsepower, made by the C. & G.
Cooper Company, Mount Vernon, Ohio. The cylinders are 32 by 64 inches, with a common stroke of
60 inches. These engines run at 75 revolutions per
minute. On the shaft of each engine is mounted
a revolving-field. General Electric, three-phase, 1,500kilowatt generator and a 20-foot, 80-ton flywheel.
A third engine will soon be erected and space is
provided for a fourth unit. There are also two
horizontal 200-horsepower engines of the Phcenix
Iron Works manufacture, direct-connected to 160kilowatt General Electric exciters.
The boilers are supplied by the Edge Moor Iron
Works Company of Wilmington, Del. These boilers
are of the water-tube type, of 500 horsepower each
and carry a pressure of 180 pounds. The chimney
11is of brick and stone, 240 feet high, and has an

The current

ELGIN AND
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Institute of

Electrical

Engi-

neers.
The next
of

regular meeting of the American Insti-

Electrical

be held on
Street.

regular meeting of the Chicago Electrical
Association was held in its rooms on the evening
of December 5th.
In the absence of President
Woodworth and Vice-president Wiler, Harold Almert filled the chair, and after the regular preliminary business, introduced the essayist of the evening. Captain DeKhotinsky, formerly managing director of
incandescent-lamp
factories
Paris,
at
Rotterdam,
Gelnhausen and also at Marlboro,
Mass. Captain DeKhotinsky's paper was on "The
Early
Development
European
Incandescent
of
Lamps," and was read by Albert Scheible.
Quite a few samples of the early types of European incandescent lamps were exhibited and were
peculiarly interesting in that some of them, in
filament construction, are very similar to types recently brought out.
The average lamp of the early
European day burned on a voltage of 60 to 70 volts
and consumed from 20 to 25 amperes. Such a lamp
in Paris would sell to the retailer for five francs, or
practically one dollar.
Considerable discussion followed the reading of the paper. Captain DeKhotinsky stated the interesting fact that in the early
development of the incandescent lamp, Europe
worked from the start for a lamp which would use
a carbon filament, while the inventors and scientists of the United States attempted the development of the metallic-filament lamp, though the
Americans finally brought out the successful carbon-filament lamp. The discussion tended toward
a general talk on filaments and their manufacture.
Albert Scheible, H. G. Dimick, W. R. Hale and
others participated.
At the close of the discussion J. R. Cravath, for
the nominating committee, submitted the names of
the gentlemen to be voted on for ofiicers of the
association during the ensuing year, this meeting
being the time for the regular annual election of
ofiicers.
The committee's report was adopted, resulting in the election of the following-named oflSPresident, P. B. Woodworth; vice-president,
cers
secretary, W. B. Hale
treasurer,
P. Junkersfeld
H. G. Dimick auditor, DeW. C. Tanner directors,
W. J. Warder, Jr., C. W. Whitney and Albert
Scheible.
The next regular meeting of the association will
be held on January 19, 1903. At this meeting H.
M. Brinkerhoff, general manager of the Metropoli:

;

American
tute

The

The

Engineers

December

in

New York
West

will

Thirty-first
the evening will
general
and Traction Brakes," and papers will

he "Braking
by presented by

J.

19th at 12
subject for

D. Keiley and R. A. Parke.

;

tan West
present a

;

;

Side Elevated Railway Company, will
paper on "The Third-rail System for
Electrical Railways."
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Fessenden

Electromagnetic

Receiver.

Reginald A. Fessenden of Manteo, N. C, has invented and patented a current-operated receiver for
electromagnetic waves which is a part of his spacetelegraphy system. The invention has for its object
the production of a constantly rotating magnetic
field and the changing of direction of the field without changing the amount of the magnetic lines
without producing a magnetizing or demagi.
e.,
netizing

The

effect.

invention

is

shown

diagrara-

matically in the accompanying drawing.
"In the practice of my invention," says Mr. Fessenden, "I employ a magnetic circuit which may be

shown, and may be formed of soft iron,
magnetic material (as hard iron
although
or nickel) may be employed. The metal forming
the magnetic circuit may be kept under mechanical
strain, as by clamping the periphery and forcing
the middle portion of the disk outwardly, or vice
versa, thereby producing an increased magnetic instability.
The magnetic field is produced by a two,
three, or polyphase generator of suitable construcclosed, as

other

interchangeable.

and (11)

(12)

For example, the

may

D'eccm1)cr 13, 1902

circuits (9)

(4) and (5) (8) to produce the rotating field,
vice versa. Also any of these circuits may
be connected in operative relation to the receiving
(i)

and

conductor and used to produce the magnetic variand thus the electromagnetic vibrations may
be superimposed on any of the circuits while operating normally for its primary purpose. It is
characteristic of this form of magnetic receiver
that the magnetic flux is not changed as to amount,
but only as to direction.
In this it is differentiated
from other forms of magne'tic receivers, such as
those used heretofore, in which the amount of the
magnetic flux is changed, but not its direction.
"In the form of receiver described a slowly rotating magnetic field produces a slowly rotating magations,

Field and flux are constant in
but the flux normally lags behind the field.

netic flux.

amount;

On

Electrically

(10)

be used instead of the circuits

Operated

Pile Driver.

The

operation of pile drivers is one of the recent
applications of electricity to industrial uses, and the
electric motors are said to have many advantages
over the steam engines. The adoption of the electric
system in many cases is very economical, as it does
away with the necessity of making roadways for
carrying coal, water pipes, and other apparatus required for the operation of the steam engine and
boiler at the various points of installation.
The
electric pile driver not only has these advantages over
the steam pile driver, but, in addition, in moving it
from place to place it is lighter, as no boiler is
required, and the electric conductors can be easily

connected.
In the electric pile driver shown in the accompanying diagram the monkey is of the ordinary type, with
a planed face on the top of which the electromagnet shown in the drawing attaches itself. This magnet is connected by wires to the motor on the crab

the

waves and the passage of currents
thereby produced through the receiving coils the
receipt of signal

amount

of this lag is reduced, without, however,
changing the amount of said field or said flux, and
said variation in lag between the direction of the
flux and the field generates a voltage which is used
to produce an indication."

American Society

of

Mechanical Engi-

neers.
The annual meeting of the American Society of
Mechanical Engineers was held in New York city
on December 2d, 3d and 4th. On account of the
illness of the president, Edwin H. Reynolds, there
was no presidential address, and in its place was
substituted a paper on "A Rational Solution of the
Problem of Weights and Measures," by Sidney A.

In the arrangement shown one of the windforms part of the circuit (i) (4), so connected to the generator that a current of one phase
is produced therein,
while the other winding (3)
is included in the circuit (5)
(8), in which a current of a different phase is generated. The windtion.

ings (2)

ings

(6)

and (11)

and (7) form parts of circuits (9) (10)
(12), respectively, which also include an

electromagnetic indicator (29), as a telephone, galvanometer, siphon-recorder, etc. It is preferred
that the circuits (g) (10) and (11)
(12) should
each include a separate independent coil or winding
(16)
(17), although both circuits may be conin series with a single coil, so as to opanalogously to the case of a drum-wound
alternating-current armature. It is preferred to arrange condensers (13), of small capacity, in the

nected
erate

(9) (10) and (11) (12) to cut
due to the rotation of the magnetic
field, but permit the passage of currents caused by
the sudden change of direction of the field by currents produced by electromagnetic waves.
"The winding (21) is inciuded in a circuit (14)
(15), which also includes the secondary (20) of a
transformer, the primary (18) of the transformer
ilidicating

out

circuits

currents

being connected in series with the receiving conductor (19). The circuit including the secondary
of the transformer, is preferably tuned to the period
of the electromagnetic waves, preferably by proportioning the secondary circuit.
"The field caused by the two or more phase currents from the generator revolves constantly and
uniformly, the currents being produced in such manner that they shall have, as nearly as may be convenient, a sine form, and thereby cause the field to
revolve without abrupt changes in direction and
to be maintained at uniform strength.
"On the passage of a rapidly alternating current
caused by the electromagnetic waves through the
circuit

(14)

magnetic
suddenly

(is),

lines

—

i.

e.,

the

lag of the direction

behind the magnetic

field

is

of the

reduced

the lag of the direction of the

mag-

netic induction of the magnetic flux or the direction

magnetomotive force is suddenly reduced.
assumed that this is due to the rapidly alternating currents produced by the electromagnetic
of
It

the

is

waves, causing rapid vibrations of the magnetic
molecular chains, thus causing the molecular magnets to adjust themselves better to the direction
of the rotating magnetic force, and therefore not
to lag behind so great a distance. This sudden shifting in direction of the magnetic flux would not
cause any voltage in a circuit which entirely enbut in the present case
closed the magnetic flux
the relative positions of the magnetic flux and the
;

(10) and (11) (12) are continually
(9)
changing, and any change in direction of the magnetic flux will produce a voltage in one or both
of the circuits, though the total amount of the
magnetic flux remains unchanged.
'"The positions of the circuits are to some extent
circuits

Reeve, professor
of
mechanical engineering in
Polytechnic Institute. Professor Reeve
expressed the opinion "that the metric system is not
naturally and inherently adapted to industrial needs,

Worcester

FESSENDEN ELECTROMAGNETIC RECEIVER.

and that to commit ourselves finally to its universal,
compulsory adoption would be a mistake of immeasura^^ie magnitude." After discussing some of
the inconveniences of the metric system, he proposed
a new duodecimal system, which introduces new
signs and names.
The system consists of taking as a standard the
English yard and treating that exactly as the meter
is treated in the metric system, except that the divisions are on the duodecimal system to suit the
duodecimal numbers, instead of the decimal system
to suit the decimal numbers.
This results in small
units of length which are exactly equal to those
now in use in the machine shops ; also in a unit
of volume corresponding to the meter, which is
practically equal to the existing pint.
This new
pint, which is a cube measuring three inches on each
edge, when filled with distilled water weighs within
2I/2
P^^ cent, of the present standard pound.
The duodecimal system, as proposed by Professor
Reeve, necessitates the introduction of two new
numbers. They are inserted by him between the
nine and the 10. The first is a peculiar-looking combination of the figure i and the o, and is called the
dek; the second is like an inverted 3, and is called
an eln. Thus, when the decimal 10 is reached it
signifies a dozen.
Professor Reeve has compiled
some interesting new names for his duodecimal
numbers, such as "dozone" (thirteen), "fitze" (five
dozen), "twodz-nine" (two dozen and nine), etc.
This, of course, brings in the use of the dek and
eln, and he has "dedz" (dek, dozen), etc.
This paper was discussed at some length by the
members of the society, and, in fact, the consideration of the metric system occupied a large share of
An interestthe attention of the entire convention.
ing feature was the presentation of papers on opposing sides of the question by F. A. Halsey and
editorial
staff
of the
F. J. Miller, both of the
American Machinist. Congressman James H. Southard of Ohio, chairman of' the House Committee on
Coinage, Weights and Measures, and Prof. S. W.
Stratton, director of the Bureau of Standards, championed the cause of the metric-system bill now before Congress.
The annual report of the council of the association showed a total membership of 2,349, ^nd recommended certain economies for reducing the expenses
a business session James M.
of the society. At
Dodge, president of the Link Belt Engineering Company and the Dodge Coal Storage Company of Philadelphia, was elected president of the society.

National Bureau of Standards.
Under date of December Sth, James Knox Taylor,
the

ment

supervising architect
at

of the Treasury Departoflicial notice that

Washington, D. C, issues

sealed proposals will be received at his office until
2 p. m. on January 12, 1903, and then opened, for
the construction (except plumbing and mechanical
equipment) of the Physical Laboratory, National
Bureau of Standards, Washington, D. C, in accordance with the drawings and specifications, copies
of which may be had at Mr. Taylor's ofiice.

The Nilcs (111.) Light and Power Company has
been incorporated with a capital of $.S,ooo to furnish
electricity for light, heat and power purposes.

ELECTRICALLY OPERATED PILE DRIVER.

and worked by a switch fromi the crab. When the
current is switched on to the magnet it attaches
itself to the monkey, and the winch lifts the monkey
and magnet up to the required height. The magnet
is detached from the monkey by
simply switching
the current off, and follows the monkey down as
rapidly as possible, ready for lifting again the moment the current is switched on.
The construction of the winch or hoist is such
that

it

is

in

continual

operation.

The drum

shaft

with a large friction-cone clutch, right and
left, and this cone is operated from the center of
the drum shaft by magnets also, thus giving the
least possible work for the operator and the most
is

fitted

movement to the clutch possible.
The handles that work the winch and the magnet
for the monkey can be coupled together, so that
rapid

the process of lowering the magnet would naturally
follow immediately after releasing the monkey. The
electric winch is constructed of steel plates, forming
the cheeks of steel gearing, machine cttt, for driving the winch. The magnet is made to lift three
tons or more.
The general construction of the pile-driver frame
can be seen from the drawing, which, however, is
changed to suit the conditions. The four wheels
on which the frame is supported can be swiveled
around a complete circle, so that they can be in
any position for which the frame may be required.
The electric motor is also used in connection with
the traveling motion for moving the frame from
one part of the work to another. This interesting
mechanism is manufactured by the New Southgate
Engineering Company of London, England.

December
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The Pherophon.
the name of a house-telephone
system which has recently been brought out in Gersimplicity and cheapness, it
its
many. Because of
has met with much favor. The instrument shown
in Fig. I, combines cheapness of manufacture in
quantities, and is also said to be a high-class prodThe pherophon is made entirely of metal, but
uct.
not a single screw enters into its construction. The
apparatus it extremely simple and is hermetically
sealed, so as to exclude all liability of change or
damage in use. The telephone consists of a system
of single magnets, made of soft-iron laminations.
The diaphragm of the telephone forms the cover
and is sealed. Over this cover is a sound funnel.
On account of this apparatus being designed for
direct switching, it was not necessary to employ

The pherophon

is

permanent magnets.
The microphone consists of carbon particles, and
a gold-plated diaphragm, which also serves as a
cover, protected from mechanical injury by means
of the sound funnel. The telephone and microphone
are connected in series, and the circuit is closed
automatically, by means of a switch, which is actuated by the movement of the hook when the pherophon is removed. The receiving pherophon is
duplicate of the above, with the
single e-xception that instead of a switch operated
by the hanger hook, a short-circuiting device is employed, which short-circuits the instrument when
hanging on the hook.
The pherophon may be connected to any system
No double-throw switching
of electric-bell wiring.
arrangement is needed, as the apparatus is connected directly to the bell wiring. When the instruments are not in use they are hung on their re-
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of these instruments only the receiver, and its respective microphone, are thus connected.
The effectiveness of this arrangement is of importance on
account of the low resistance of each circuit of receiver and microphone.
When a single cell is used
the sound transmitted is readily understood, while
with three or four cells the sound may be plainly
recognized at a distance of from six to nine feet
from the instrument.
To make the pherophon suitable for larger installations, a line-selecting device, shown in Fig.
Each line is connected to a flat spring
2, is used.
which is normally held down by a button, until the
locking hook engages the spring. This locking hook
is in the form of a bar and is common to all the
springs.
In hanging up the pherophon the locking bar to which the circuit of the apparatus is
connected is raised and the spring is released,

w

constructed as a

spective hooks. The room instrument is fastened to
a push button and is disconnected, while the other
telephone, which may be located in the kitchen, is
Thus the bell wiring remains unshort-circuited.
As soon as
disturbed, and is used in calling up.
the instruments are in use both are automatically
sistance of the series connected pherophones. This
calling device, however, does not operate because of
the decrease in current resulting from the high reThis
sistance of the series connected Pherophones.
decreased current is nevertheless of sufficient strength
to accomplish the telephonic transmission perfectly.
The kitchen pherophon is short-cuited when
not in use. and consequently does not increase the
resistance of the circuit, from which it follows that
Also
any number of pherophones may be used.
anv desired number of room instruments may be

FIG.

THE PHEROPHON.

3.

—WIRING

DIAGRAM.

thereby opening the circuit. There is a separate
push button for signaling. The necessary switching
is done automatically by the movement of the supporting hooks.
The principle employed depends
upon the use of a common battery and direct switching without induction coils. Two battery conductors
connect to all apparatus, in addition to which each
individual instrument has its own wire; thus in a
system of five telephones, there will be seven con-

The

capital

now

stock has

nearly reached the au-

will
have practically
reached it when the new stock is bought up. The
total outstanding capital stock of the company will
then be $9,866,571, the new issue amounting to

thorized

limit,

or

least

at

$2,276,901.

Steinmetz Starting Device for Induction
Motors.

A

device that

intended to permit a safe and
efifective starting of induction motors has been designed by Charles P. Steinmetz of Schenectady,
N. Y. The invention relates to induction motors of
that type in which a squirrel-cage winding is employed on the secondary element, the object being
to produce an economical and effective starting of
the motor by giving the secondary winding an increased resistance when the motor is first cut in and
then gradually decreasing the resistance as it rises
in speed.
In starting induction motors a tremendous rush of current due to the great slip causes the
secondary poles to overpower those of the primary
element and gives the motor a low-starting torque.
In order to prevent this objectionable result, means
are commonly provided for cutting resistance into
the secondary circuit while the motor is starting
in order to prevent a blowing out of the primary
poles and to increase the starting torque, such resistance being cut out as the motor rises in speed.
Mr. Steinmetz provides for the effective starting
of such motors by mounting on the secondary clement a winding normally kept on closed circuit by
means of a high resistance, but capable of being
connected up in a series of progressively decreasing
is

ductors.

Instruments of external appearance similar to that
in Fig. 2 are designed for connecting between
the entrance of apartment houses and the various
apartments. These apartment pherophones are simply connected in parallel to the existing apartment
plates with numerous push buttons, the circuits leadIn each apartment a
ing to the various apartments.
pherophon is installed at the bell. Additional wires

shown

unnecessary.

are

Visitors

may

thus ring and tele-

phone from the entrance of the building

to

each

separate apartment. After the installation of a general system of wiring one can also telephone from
each apartment to the entrance.

STEINMETZ STARTING DEVICE FOR INDUCTION MOTORS

Government Report on

Oil as Fuel.

resistance paths as the

The Bureau of Engraving and Printing has been
making experiments with oil for fuel purposes and
has sent a report on the results of these to SecreShaw. The report deals with a lo-hour test

tary
in

which

was used

oil

as

for operating machinery.

fuel for producing steam
Spray furnaces of an ap-

proved type were used and,
ciency of fuel

In

detail,

oil

the

was

report

it

fully

is

said,

that the

effi-

established.

showed the evaporation

of

pounds of water to a pound of oil consumed, as
compared with 11 pounds evaporated by a pound of
13.8

It is said that this result with the oil approaches closely the average obtained by the Naval
Bureau of Engineering in more elaborate experiments which have been in progress now for some
months. The Bureau of Engraving found, however, that the kind of crude oil burned cost, under
every-day circumstances, nearly 50 per cent, more
than the bituminous coal with which the comparison
was made. In other words, it would cost $10.48
to produce, by oil, the same amount of heat that, by
Oil cost the bureau
coal, would cost only $7.76.
one dollar a barrel in the above experiment and
The price paid for the
coal cost four dollars a ton.
coal is about one dollar higher than the average, but

coal.

that

was

considerd

Fig.

Room

I.

iDstrumeot.

Fig.

2.
Combination Hoard
Apartment Building.

for

employed.

If it is desired to use a room pherophon
points, the push buttons ordinarily used

numerous

replaced by receptacle push buttons, adapted
In
to receive contact connections of the telephone.
are

the case of annunciator systems of wiring, the instrument is connected to the bell, and all connections
of the annunciator remain undisturbed.
It frequently occurs that stations desire to call
one another, and in this case a suitable system of
bell
wiring is installed and the pherophones are
then connected as shown in Fig. 3. Instruments
adapted to mutual calling up are made, which do not
require a bell, but secure the desired result by means
of a crackling sound in the diaphragm. This sound
is
of sufficient intensity to be readily recognized
where noise is not excessive. All instruments are,
of course, furnished with bells when this is desired.
While it is ordinarily customary to connect all the
microphones and the receivers in series, in the case

calculating

the

Chicago Edison Increases

results

re-

Capital

Stock.

THE PHEROPHON.
at

in

___^^^^^_^^^_

ported.

At the regular annual meeting of the stockholders
of the Chicago Edison Company, held June 10, 1901,
a resolution was passed authorizing the increase of
the capital stock of the company to $10,000,000 and
empowering the board of directors to issue the
necessary increase in stock in such a manner and in

such installments as it deemed fit.
In accordance with this action the directors,

November

18,

stock,

to

ital

on

1902, offered additional shares of capthe amount of 30 per cent, of the

present outstanding stock, at par, to stockholders
Such stockholders
of record on January 24, 1903.
shall be entitled to subscribe for the new stock to
the extent of 30 per cent, of their record holdings

on that date.
The purpose of this issue of stock is to carry on
extensions and improvements of a general nature.

motor

rises in speed.

Means

have heretofore been provided for effecting a similar result on an induction motor having a wirewound secondary, but have usually been complicated
in construction or required rubbing contacts and
outside connections. In the illustration there is employed a high-resistance connection normally completing the closure of a squirrel-cage winding and
which is in circuit at all times, and a series of
electrically yielding conductive disks mounted so as
to be shifted to or from the conductors of the winding, to decrease or increase progressively its resistance.
The conductive disks are mounted on
the shaft of the rotary element, so as to turn with
the same, but are capable of a sliding movement,
and an actuating lever mounted on the frame of the
motor permits them to be pressed toward the winding, progressively decreasing
pressure increases.

its

resistance

as

the

Long-distance Transmission for Montreal.
rapidly enlarging its
is
supply of electrical energy, in order to meet the
constantly increasing demand for electricity for light
and power purposes. The result of this increasing
demand is shown in the fact that the Lachine
Hydraulic and Power Company is now bringing
electricity from Shawinigan Falls, 85 miles distant
from the city. The transmission line is already
completed and the power houses at the Montreal
and Shawinigan ends are finished. At the beginning 01 the new year the transmission will be in
operation and will be conveying 8,000 electrical
horsepower into Montreal. It has been a big undertaking, but it has been carried out with remarkable
Some 4,500 cedar poles have been
expedition.
planted for the support of the three bare aluminum
wires.
At Bout de I'lle the river is spanned and
the island of Montreal reached by means of a heavy
steel cable, suspended above the water from two
The span is 1,800
steel towers, one on each shore.
The current is brought into the
feet in length.

The

city

of

Montreal

city at 50,000 volts.

At

the distributing station the

stepped down to 2,000 volts, and the 8,000
horsepower will be delivered to the Lachine Power
domestic
strictly
Company at that potential.
aluminum is used. It is the first output from the
factory of the Northern Aluminum Company, the
Shawinigan branch of the Pittsburg Reduction Company.
current

is

A

;;;

WESTERN ELECTRICIAN

422

of the Interstate Independent Telephone Association, held in Chicago on December pth, loth and nth, proved to be one of the
largest, if not the largest, telephone gathering ever

No

accurate tally was kept of the delegates
and visitors in attendance, outside of those who
arc actually members of the association, but a careful estimate places the total attendance at about 700.
Of this number, fully one-half were exchange operators or persons directly interested in the operation
of telephone-exchange properties, which is consid-

ered a very satisfactory showing for the IndependThe remainder were manufacturers, supply
dealers and representatives of the technical press.
good line of papers was presented, although but
one or two approached an essentially technical na-

ents.

A

was on the relaIndependent companies to the Bell
licensee and long-distance companies, and this drew
forth the longest and most spirited^ discussion.
Among the exchange operators present were the
following-named
Geo.
N. Bandy, Des Moines,
Iowa; J. S. Bellamy, Knoxville, Iowa; W. H. Butler,
Kent, Ohio; William J. Bell, Baraboo, Wis.; W. J.
Buck, Minneapolis, Minn.
C. F. Bennett, Waterloo,
Iowa; W. B. Burke, Decatur, 111.; C. E. Belts,
Fayette, Mo.
E. M. Coleman, Louisville, Ky.
J.
W. Chambers, Winchester, Ky. Chas. G. Cockerell,
Jefferson, Iowa
H. K. Cole, Owensboro, Ky. E.
R. Conklin, Aurora, 111.
A. B. Conklin, Aurora,
111.;
W. P. Chambers, Britt, Iowa; C. B. Cheadle,
Joliet, 111.; N. N. Crary, Beaumont, Texas; W. D.
Dunsmore, Oskalposa, Iowa; C. B. Dobie, Sigourney, Iowa
H. A. Etter, Salem, 111. L. A. Frazee,
Connersville, Ind. W. F. Goodrich, La Crosse, Wis.
Ed. D. Glandon, Pittsfield, 111.
Frank J. Goodwin,
West Lebanon, Ind. H. S. Herr, Ottumwa, Iowa
Chas. E. Hull, Salem, 111.; A. L. Hutchinson, Weyauwega, Wis. G. M. Heiserman, Albia, Iowa R.
Hannah, Fergus Falls, Minn.
A. C. Himbaugh,
Burr Oak, Mich.; L. L. Hymeman, Lexington, 111.;
ture.

The

principal action taken

tion of the

:

Auditorium Hotel on Tuesday afternoon.
Keelyn of Chicago introduced Hon. Lawrence

the

of
J.

E.

E.

McGann, comptroller of the

city of

Chicago,

who

brief and well-chosen words, extended to the
delegates and visitors a hearty welcome to the city.
He believed that there yet remains to be developed
in the means of popular communication so much
that the subject now under consideration is merely
in its infancy.
The necessity of the telephone was
chiefly recognized in the city, but the farmer had
awakened and had become a strong factor in the
development. The existence of such an organization indicated competition, which was beneficial.
President Raney then responded on behalf of
the association, saying that the members attending
the convention were here as the representatives of
a business interest, which in the nine states included in the convention, represented an investment
of at least one hundred millions of dollars and
represented the customers of business interests in
Chicago which employ ten million dollars of capital,
furnish labor to 15,000 citizens and which do an
annual business of twenty millions of dollars.
He said they were entitled to credit, not only as
customers of great business interests in the city, but
in

;

;

;

;

;

;

;

;

;

;

;

Wm.
Jones,

;

;

;

;

;

;

;

;

;

;

;

;

Wasson, Clinton, 111. E. W. Wagner, Sharon CenIowa; H. Wales, Rochelle, 111.; W. A. Wright,
;

ter,

Hillsboro, Ind.

;

J. E. Zeluff,

Louisville, Ky.

Hull

of Salem, Iowa, as president of the Interstate Independent Telephone Association to succeed Henry C.
Raney, the members chose a man of wide business
experience, of integrity and of ability to handle the
affairs of the association.
Mr. Hull was born 40
years ago in Salem, III, which has always been his
residence, and where for the last 20 years he has been
a prosperous and successful merchant. He was educated in the grammar and high schools of Salem and
at the State Normal School at Carbondale, 111. Some
years ago his efforts to have the different coal-mining properties which he owns in different parts of
Marion County connected, resulted in his building
his own telephone lines.
His system has now extended over the entire county, and besides the main
exchange at Salem, the county-seat, includes eight
small exchanges and many miles of toll and farmers'
lines, reaching a total of over 1,000 subscribers.
Mr.
Hull is the sole owner and manager of the system,
which is known as the Salem Telephone Company.
Mr. Hull has taken an active part in politics in his
community and served for one term, from 1896 to
Salem
1900, as senator in the Illinois Legislature.
is the old home of William Jennings Bryan, and Mr.
Hull is also a Democrat in politics. Besides handling his coal and other properties, Mr. Hull is associated with banking and other interests of his city.
He is married and has two daughters. His official
connection with the Interstate Independent Telephone Association has been as a member of the executive board, to which position he was elected last
spring.
This is the only telephone association to
which he belongs, and the association may count on
having his best efforts as presiding officer.

Opening

The

Session.

session of the convention was called to
order by President H. C. Raney in the banquet hall
first

:

;

world.

This is a case of where the last should be first,
did not the last depend so absolutely on the first
two. It is not for me to discuss these matters in
detail.

An examination of the most excellent programme
which has been prepared, both as to subjects and
speakers, will at once convince anyone that the committee which prepared it understood the needs of
the Independent telephone work, and knew who was
best able to advise us in relation thereto.

Speaking in a general way, I may be permitted
few remarks in regard to the work of the convention along the lines suggested.
First As to our relations to the general public.
a

We

—

must remember that we are of the people,

that

mony and co-operation among
The inducements which the

an honor and a pleasure to me to call to
order the Interstate Independent Telephone Association, and to address its members at this its second
meeting.

plan.

E.

HULL, PRESIDENT INTERSTATE INDEPENDENT

TELEPHONE ASSOCIATION.
also for the work they are doing among the people
of the states they represent. After a few general
remarks on the development of the Independent
movement he presented his annual address as fol-

lows:

President Raney's Address.
It

is

wish to congratulate you, that you meet with
such happy surroundings and under such favorable
circumstances and that you have received such a
generous welcome to this great pushing city.
The energy and push of the Independent teleI

President C. E. Hull.
In the selection of ex- Senator Charles E.

active work of the convention readily divides
three parts or heads
First, our business
relations with the general public
second, our business relations with one another, and third, our business relations with and standing in the financial

telephone men.
business has offered
in the way of returns on investments, and the opportunities for acquiring rights and privileges having
a great future value, such as franchises and rights
of occupancy in highways, have aroused in some
men a spirit of avarice and greed for territory that
has led to serious complications, which, unless speedIn other cases
ily settled, will work untold injury.
there seems to be a disposition to exact harsh terms
for privileges granted, and a general tendency to
want to do business on the "Keep-all-you-can-get"

CHAS.

;

;

The

itself into

We

;

;

oijr

In this connection let me suggest that one of the
chief objects in a meeting of this character should
be the education of the public. The medical profession meet and read learned papers and have long
discussions on diseases and their treatment, not
so much to educate themselves, as to educate the
public as to the necessity for, and value of their
services.
can do much in the way of education
along similar lines.
In our relation to each other as operators there
and improvement. If
is vast room for education
there is any special source of danger to Independent
telephone interests, it is found in the want of har-

;

Iowa ; I. A. Lumpkin, Mattoon, 111. John W. Layne,
Carthage, Mo. W. F. Laubach, Akron, Ohio G. G.
Lichty, Vinton, Iowa Will W. Morrison, Washington, Ind. W. J. Mead, Oswego, N. Y.
C. M. McFatridge, Moravia, Iowa; E. W. Pickhardt, Huntingburg, Ind.
A.
H. Parrish, Owensboro, Ky.
J.
L. Parrish, Owensboro, Ky. ; A. T. Presson, Iowa
City,
Iowa; Jerome Penn, Washington Court
House, Ohio
David Prewitt, Winchester, Ky.
H. C. Raney, Fairfield, Iowa; O. Rex, North
Manchester,
Ind.
H.
Robinson,
CleveH.
land, Ohio
William Robinson, Muskegon, Mich.
Sebern,
Ashland,
Ky.
Schweizer,
La
C. W.
;
J. G.
Crosse, Wis.
M. Savage, Champaign, 111.
G. L.
Saunders, La Crosse, Wis.
A. Schuler, Streator,
111.
G. P. Schlosser, Gibson City, 111. ; A. C. Sumner, Waynestown, Ind.; E. M. Stylston, Rochester,
N. Y.; A. L. Tetu, Louisville, Ky.; J. C. Thorne,
Fairfield, Iowa;
W. Gilbert Thompson, Lebanon,
Ohio ; W. F. Vesey, Ft. Wayne, Ind. ; R. Valentine,
Janesville, Wis.; J. B. Ware, Detroit, Mich.; B. F.

the market,

eggs."

Hall, Clinton, Mo.; J. B. Hill, WaynesW. Guy
C. M. Irwin, Macomb, 111.
Columbus, Ohio 0. A. Knell, Des Moines,

F.

;

do business and get our money, we will at
have the opportunity of knowing what is on
and finding out what is most adapted to
wants, and where we can get it the cheapest.

us to
least

But more essento the people's side of the question.
tial yet than this is a course of action on our part,
having in view the proper treatment of our patrons,
so as to retain their good will and interest in our
success.
And while rates must be adequate, let us
take care not to "kill the goose that lays the golden

;

town, Ind.

1902

our business had its origin in the needs of the
people and in their attempts to supply these needs
It is for this reason that the Independent telephone
movement has always had the moral as well as the
financial support of the mass of the people.
In this
fact we find the secret of past success and the guaranty of future greatness. It is, therefore, of the
utmost importance that we preserve intact the cordial relations heretofore existing between the people
and the Independent telephone movement.
This means that in fixing and regulating rates
of rental and toll service, a proper regard be shown

;

;

;
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INDEPENDENT TELEPHONE ASSOCIATION.

INTERSTATE
The second convention

held.

December

phone man

is

proverbial,

and yet

I

may

express a

hope that that energy and push may receive a new
impetus by our coming in contact with the business
of this great city, and especially as we come
personal contact with our royal entertainers,
who stand in the very front of the great army of
live, hustling business men in this city.
I wish that at the very opening of this convention
every member could fully understand and appreciate
the importance of this meeting, and fully realize
what influences for good or evil to our business, and
the business of those we represent, will emanate
from this convention.
The Independent telephone business in all its
branches is a comparatively new factor in the great
business life of this country and of the world. But
it has advanced rapidly to a prominent place in that
business life.
It needs no prophetic eye to realize the immense
What
possibilities of the business in the near future.
I have already said of its growth in the past is but
an index of the future.
Realizing these things myself, and bespeaking from
everyone in attendance here their careful consideration, I ask that the matters coming before us
be so taken up and handled as to bring the highest
degree of credit to ourselves and the greatest good
May our deliberations be worthy
to our business.
of the business that we represent.
The work of this convention has to do in the first
instance and directly with telephone business from
In
immediate results,
standpoint.
the operator's
from a financial standpoint, it may more directly
affect the business of the manufacturers and supply
life

into

men.
But

if

they have special

opportunities to induce

There is room for all, and we must respect each
In granting privileges and
other's territorial rights.
concessions we must not lose sight of benefits received and should make our grants on an equitable
If it is the good fortune of some company
basis.
to control the business in some important center,
just and equitable arrangements should be made
with other companies, asking admittance to such
should do all in our power to enhance
center.
the value of each other's property, instead of attempting to destroy that value by demanding unfair con;

We

necting contracts.
Especially must we abandon the "Keep-all-youcan-get plan" of doing business. There is no other
business in the world involving anything like the
same amount of capital, where such loose business
methods and practices are permitted as in the tele-

phone business. Each company
the pay for the service which

entitled to receive
renders, either in
services.
The time has
is

it

use of line or operators'
certainly come when improved business methods are
demanded among telephone operators. No company
should be asked to furnish service without just
compensation. Neither should one company receive
the compensation for the service which some other

company has rendered.
In my judgment there is an imperative demand
for some accurate method of settling joint business
between companies furnishing a joint

The
ferent

amount of
companies makes
large

service.
capital invested by the difit absolutely necessary that

some plan be devised by which
company will receive just what

the capital of each
it earns in service

rendered.
One other thought along this line. I have found
from experience that there is a disposition on the
part of some Independent telephone men to hinder
rather than advance the complete development of
the Independent telephone movement. For instance,
a local company is asked to enter into a contract
with another company, whose object is to furnish

:
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the local companies' long-distance service. Ordinary
business judgment would say that no company could
afford to furnish the money necessary to construct
and operate long-distance lines without a longtime-service contract and exclusive rights, under

proper

restrictions.

It would seem that the ordinary telephone man
would see at once that a long-distance connection
would add to a good local business the one thing
that
needful to its highest and continued success
such a connection would give much to and take
that
little from the business of the local company
instead of being competitors, they would be mutually
helpful.
And yet there are telephone men, who,
either by reason of jealousy, or want of business
foresight, will turn down an opportunity to enter
into such a contract on the most flimsy pretext.
During the last
I want to give you an instance.
summer I visited a local company, composed of
more than ordinarily intelligent men. I submitted
to them a contract which had been approved by a
large number of good local companies. They took
the matter under consideration.
Some time after
;

;

I received a letter, written by the telephone man
of tlie company, in which he said that they could
not accept the contract, that the compensation was
inadequate.
His reasoning was as follows He said the aggregate cost of all the exchanges connected by the
proposed long-distance line was greater than the
cost of the long-distance line w-ould be, and they
:

lines the difficulty has increased.
these lines have been in the past,

realize

that

what the

local

company was

offered

out of the business, was almost clear gain. And
he entirely overlooked the advantage of the improved ser\'ice to his subscribers.
I do not wish to be understood as even suggesting that the rights of all local companies should
not be carefully guarded, nor that thev should not
receive a proper share in the proceeds of the business, but with these provisions, it is certainly the
duty and the proper thing for the local company

do

to

all

in

its

power

to

advance Independent

in-

terests.

would urge very emphatically a more careful
consideration of our duties and obligations to each
I

other.

In the third place we must look carefully to our
In the earlier hisrelations to the financial world.
tory of the Independent telephone movement the
As a rule
financial question was not a serious one.
the local company could find abundant local capital
comparatively small amount
for all its wants.
was required to start an exchange in the town or

A

village.

But the almost universal experience of the small
company has been that in order to protect the investment already made it must extend its service
to adjoining towns and frequently over a county in
the
has

way

of a

toll

service.

In most instances this

necessity of building
been
farmer lines. So in many instances the financial
question has become a serious one, even to the
small companies; and when it comes to attempting
to occupy the larger cities and build long-distance

followed

by the

Investments along
and are yet, very

experimental in the financial world.
Independent telephone stocks and bonds have in
the past had no established standing financially.
Our special enemy, the Bell company, has been very
active in its efforts to injure us along this line.
It has talked
"natural monopoly" and "infringement suits" and other "scary" things until men with
money hesitated. It has followed this with misrepresentation and misstatement of actual condi-

largely,

tions.

Soon after our last meeting I received a letter
from our vice-president, inclosing a communication,
which is a sample of its efforts along that line.

The following

is a quotation
Sunset Telephone Company. Authoritative Statement
by the President. San Francisco. May 7, 1902. To the
people of Los Angeles and adjoining counties
A year ago I assumed control of several Bell telephone companies covering the states of Ohio, Indiana,
Illinois and Iowa, containing about 13,000,000 people
and within which there have been installed more opposition telephone companies than in any other portion of
the United States. These companies are located in cities
and towns of all sizes and are connected with a complete system of long-distance lines.
Much of the con-

—

—

—

:

being now five or sis years old. is going to
and the owners are learning something of the
depreciation of telephone installations and cost of maintenance.
As a warning to the people of Los Angeles
and adjoining counties. I state emphatically over my
own signature that with all the millions of dollars that
have been expended in these opposition telephone companies in the territory which I have mentioned, no investors

company
that

is

in the

making

in the same city.
Many of the first Eastern opposition telephone companies were started in good faith on honest principles,
but of late years the business has fallen into the hands

men who have handled their schemes with as little
chance of profit to investors as the "wild-cat" mining
The East is about
ventures of the early territories.
"worked out" for these people, and they are seelfing new
of

where their methods are unlinown.

But on the other hand the actual financial history
of the Independent telephone movement is a matter
of wonder. As we all know, the men who have
engaged in the business started without any experience whatever. They had everything to learn.

They made
financially are

And
the

I

know none

"Iowa

Bell,"

The financial standing of each individual comis a matter of its own, and we must and can
afford to leave that to its own management. But
as an organization we can make sure that the public in general, and especially the financial public, are
fully informed as to the truth concerning our business.
And when the truth is known there will be
no doubt in regard to the general financial standing
of Independent telephone companies.
The proposing and discussing of plans and details
of procedure along the lines I have suggested belong to the work of this convention and will be presented, as the different topics on the programme are
taken up. I have no doubt but that they will be
ably presented.
In conclusion let us again congratulate the members of this association on the success of their
business and the standing it has in the business
world. And I urge the consideration and adoption
of such plans and policies as will insure a future
history as bright and as honorable as the past.
Secretary's
Secretary E.

Report.

M. Coleman then presented

his

re-

He

stated the difficulties with which he had
had to contend in fulfilling the duties of his office.
As the members of the executive board were widely
scattered, they could not be consulted
available
port.

;

AT THE INTERSTATE TELEPHONE CONVENTION.

have ever made money, and in nine cases out of 10
they have suffered a total loss. The promoters and the
construction companies have made money, and to them
alone, and not to the public, has any benefit accrued,
and I do not hesitate to say that throughout the Eastern
district which I now represent, four-fifths of the merchants are radically opposed to two telephone companies

districts

of Iowa.

money than

pany

wreclv.

.-WD \'ISITORS

state
less

judging by appearances.

struction,

SOME OF THE DELEGATES
should share in proportion to their cost. It never
seemed to have occurred to him that the additional
service required of the local company would not
interfere in the least with the service the local company was already giving, and would not materially
Nor did he seem to
increase operating expenses.

423

many costly mistakes. The
summed up by a writer in

results

the Sat-

urday Evening Post as follows: "Independent companies are springing up over night, and almost without exception they are successful from the very start.
It is of record that there were more failures of national banks last year than of Independent telephone companies for the last three years. Yet a
dozen telephone companies are organized where 'one
national bank is organized. And we have always
been accustomed to look on a national bank as the
soundest institution in the country."
So that notwithstanding the efforts of our enemies our business has already attained to a most
enviable financial standing. Our future in this recareful, conservative
gard is in our own hands.
course, directed by our past experience, will put us
foundation.
on a firm financial
Such statements as I have quoted above, made
by our enemies, are known to be absolutely false.
I do not know of the failure of a single telephone

A

funds were small in amount there was no previous
system as a precedent, and the secretary had to
exercise his best judgment in the discharging of his
sanctioned
by President
duties, his work being
Raney. With the aid of the technical press he had
obtained lists of all operating and toll-line companies, manufacturers and supply dealers in the United
;

and had distributed 22,500 pieces of literature.
gth a meeting of the executive board
was held and the programme for the convention determined upon. Messrs. Lumpkin, Bandy and Hull
were appointed a committee on entertainment to
consult with the manufacturers and supply dealers
and the latter had taken hold of the matter of
States,

On September

entertainment with a lavish hand. The secretary
had attempted to have printed for general distribution an official handbook, but the publication had
been postponed until January isth, when it will be
distributed all over the United States, and will contain the proceedings of the association and a great
This
deal of matter of interest to the Independents.
book will be published with no expense to the association.
Secretary Coleman then recommended
that action be taken on the admission to membership
of companies operating on Bell lines, on the plan
for exchanging of business by the establishment of
clearing houses and on the forming of an information bureau to distribute data so the public will not
be misled.
It was then decided to appoint an auditing committee of three to examine the books of the secretary and treasurer and report later to the convention.

The next order of
a

business was the selection of
nominating committee by the different states to
on "rhursday at the call of the president.

report

The members

representing the various states then
\^Conti7iued 07i

fagc

426.^

a
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In the central-sta-

tion industry fresh developments

had pointed out new

Fresh markets were opening out
in
electrochemistry, heat and power. Power and
automobiles were "a potentiality of wealth beyond
tlie dreams of avarice," and certainly beyond the
scope of the mathematician. As to railroad operasources of income.

was no believer in the conception
was to be the panacea for every evil.
There was no sign of their being able to work main
lines economically by electric traction.
When, however, a line worked by steam was congested, and
they could get no more trains through, then electric traction came in to increase the speed of running, to enlarge the carrying capacity of the line and
to reduce the working expenses.
that electricity
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425
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to

Cuban

Tariff

had had a curse upon it from
It was now in a state of
chaotic confusion, and had been the shuttlecock of
politicians and the football of local authorities. The
attempt to force it on the municipalities was likely
matic

analysis.

prove a

to

ping

—using

Independent telephone men in Illinois, WisconIndiana and Michigan, and indeed throughout

sin

the West, will be greatly interested in a resolution

City Council by
This measure seems to have for
its object the providing of means whereby the surrounding Independent telephone companies may gain
toll-line connection with Chicago.
There is an opposition telephone company in this city, the United
Telegraph, Telephone and Electric Company, operating under a liberal franchise granted by the old
town of Hyde Park, which now constitutes the southeastern portion of the city.

431

431
431
431
431

434
434
434, 435

435
435

435
435
435, 436

district

The Dixon
installation

be some time, however, before its
operations extend to the city limits in any direction,
while the cable proposed in the Dixon resolution
spring.

would

satisfy the

company

436

or

DATE AHEAD.
Master mechanics of street-railway companies (meeting for
organization), Cleveland, O., January

12, 1903.

will

It

436

437

of a telephone cable in the under-

to
the Chicago
Telephone Company,
throughout all the territory of Chicago. It has an
elaborate system of tunnels under the central business district well advanced toward completion and
promises to have an exchange in operation next

Space Telegraphy

437, 438

adopted, will permit

to use the streets for telephone service, in

it

436

Record

if

opposition

436

436, 437

resolution,

ground ducts controlled by the city from the territory
of the Hyde Park company to some convenient point
downtown, where a toll station could be placed. By
this means the Independent long-distance companies
in Illinois and adjoining states, by co-operating with
the United company of Chicago, could gain that
access to the center of Chicago which they have
so long and earnestly desired. The Illinois Telephone and Telegraph Company has a franchise per-

Publications

Business

But, unfortunately for

it

Electric Railways

Illustrated Electrical Patent

in

electrical

in the current issue, which is out before the
last of
the out-of-town delegates have left the city. Those

who
lie in

are familiar with the manifold difficulties that
the path of those who undertake work of this

character, in which the quick and intelligent cooperation of writers, printers, photographers and engravers must be secured, will understand the magni-

tude of the task.

The

association, at

its first regular meeting (the
spring being mainly for organization), naturally devoted its attention principally to
topics of most immediate importance to the Inde-

convention of

pendents,

such as

use

panies,,

last

of

interchange with

Bell

the Bell

com-

apparatus.

Independent telephone securities as an investment, and the general
subject of toll-line extension. Later it may be expected that subjects of greater technical interest may
be taken up.

A

step in the right direction was the
decision to establish a question-box, to be a feature
of the next convention.
Mr. Hull, the new president, is a man of substance and
well-considered

judgment, and under his direction the new association during the coming year and at its next meeting should show consistent improvement.

As
trician

readers of recent issues of the Western Elecare aware, the design and construction of
is a subject to which many elecand electrometallurgists are now devoting

furnaces

electric

tricians

their attention.
Electric furnaces are built for a
variety of purposes, one of the most interesting be-

ing

the

reduction

pendents.

Then,
to

immediate demand of the Indetoo,

the

relations

what may be regarded

of

the

as

the regular

Illinois

Independent telephone movement are involved in some doubt, so that the outside Independent companies, like the New Long-distance Telephone Company of Indianapolis, for instance, may
older

prefer to secure entrance into Chicago through the
territory of the United company.
Meanwhile, the
Bell companies arc doing the long-distance tele-

phone business of Chicago, and

as there

is

no way of

of

iron

Keller process, which

France,

the

431

434

,

understood

retardation of

address, but the summary is of value as giving the
views of a veteran electrical man of very positive
convictions and long experience.

mitting

Trade News

sense

the

that

interested

all

431

434

Miscellaneous

—was not

in England
commercial progress
in the United Kingdom was not due so much to
want of scientific education in the men as in the
masters. Except in the vigorous views on the telephone industry, there is nothing startling in the
in a pugilistic

and

believe that our telephone

readers— and
advancement, in
which telephony plays such a conspicuous part— will
appreciate our efiforts to publish a complete, accurate
and illustrated report of this important convention
indeed

cess.

434, 435

Electric Lighting

the word, of course, in a technical, not

We

triican.

and sketch of the

of the delegates and

notes of the varied
given in this issue of the Western Elec-

430

433

Personal

In concluding, the speaker reit-

failure.

is

430
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New York Notes
Canadian Intelligence
New England News
Southern Developments
From the Buckeye State
Detroit, Michigan
Information from Indiana
Northweitern Notations

It

introduction.

first

its

exhibits,

electrode" furnace.

430

432, 433

Canada

diagram-

new president, a group picture
many pictures and descriptive

and the North and West Sides. The United
company has endeavored to have its franchise broadened to cover the whole city, but so far without suc-

430

(Discussions at
Meetings of the American Institute of Electrical Engiin

defied

the papers presented (others being reserved

for future publication), a portrait

factory results

III.

neers.)

telephone

some of

in

'.

Municipal Street Railway

said,

The

considerable business of importance was transacted.
full report of the three days' proceedings, with

A

company has no authority by
can use the streets north of Thirty-ninth
Street and thus gain access to the downtown business

425

Part

country, he

the

telephone

British

Telephone Association was held in the Auditorium
week and proved to be a worthy gathering of
the Independent telephone men of the West. About
700 persons were drawn together by. the meeting and
this

which

425

Independents Seek Toll-line Connection with Chicago
Telephone Extensions and Improvements
(Interstate Independent
Toll Rates. By H. H. Robinson.
Telephone Association )
Northeastern Iowa Independent Telephone Association
Ohio Telephone Notes
Telephone News from the Northwest
Indiana Telephone Items
Southern Telephone Developments
Pacific States Telephone Company's Extensions
American Bell Output...:
General Telephone News
Electric Variable-speed Control.

The first of what is expected to be a long series
of annual conventions of the Interstate Independent

the Independents, this

425

National Electric Light Association

Amendments

of

on the

convincing.

recently introduced in the Chicago

422, 423

The Banquet

Two New Submarine

business

remarks

more

were

al-.

Alderman Dixon.

Portrait

Convention Notes and Exhibits.

William's

Sir

situation

421

422, 423, 426, 427, 428, 429, 430

Charles E. Hull. President.
President Raney's Address
Proceedings

the speaker

tion,

421

421

complicates the situation, and the action of the
will be awaited with great interest.

dermen

expendi-

indicated by logarithmic curves.

421

Illustrated

9-11, 1902.)

the fate of the Dixon resolution, they
continue to do so indefinitely. The existence
of three telephone-exchange companies in this city

said

erated the familiar assertion that the value of scrap-

Il-

415, 416

trical Association.)

capital, revenue,
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foretelling

inter-
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may

"The

ture and profit of any business might be graphically
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PUBLICATION offices:
510 Marquette Building,

is

December

is

attracting

In

ores.

now

is

Europe

the

being used at Kerousse

attention.

The

satis-

first

obtained by Keller in the reduction

when he used a "doubleIn this type there are two verti-

of iron ores were in iSgg,

cal

electrodes which are inserted in the material to

and around each electrode is formed a
The two melted portions
are put in series by the fused or heated matter, and
the current thus enters the furnace by one electrode, traverses the whole mass and goes out at
the other.
Each electrode is regulated separately,
and this system allows the heating power of each
one to be increased at the expense of the other.
At present Mr. Keller is using an electric furnace
of a more elaborate construction which embodies
the above principles. It consists of a reducing
chamber of the blast-furnace type, from which the
melted metal flows to a second chamber, where the
operation is completed. The upper furnace has two
be

fused,

portion of melted matter.

sets

of double electrodes, each pair being connected

in parallel

and the two groups

in series.

These

elec-

trodes are placed in a chamber with refractory walls

which

is

surmounted by a masonry chimney con-

taining the ore mixture.

The metal reduced

in this

chamber flows out by an orifice into a second electric furnace where the remelting and refining takes
place.
This is a flat chamber containing the hearth
which is provided with a concave cover. The two
electrodes pass

down through openings

ered

in the cover

metal and are raised and low-

to the surface of the

by a mechanical

device

or

by hand.

At the

present time a series of experiments with the Keller

system

is

in progress,

and

it

is

expected to use the

process on a large scale for the production of

steel.

seems that a ton of steel can be obtained at a cost
of $18. The system is especially applicable where
fuel is dear and where hydraulic power can be used.
It

"

;;
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Two New Submarine

Inventions.

American Roentgen Ray Society.

An

Italian
inventor, Mr. Pino, has
suddenly
forced his way into prominence through the medium of his original ideas in submarine work. Mr.

Pino has invented, says Dr. Carlo Iberti, in the
Contemporary Review for November, apparatus
which promises to make him almost as famous as
\\'illiam
Marconi. Mr.
Pino's
two most noteworthy inventions are his submarine boat and his
liydroscope, the latter being probably the more important of the two. This new submarine boat is
constructed for a purpose directly opposite to that
of the commonly known submarine
i.
e.,
to save
ratlier than to destroy.
The following interesting
facts, taken from Dr. Iberti's account, give something of an idea of the design of this boat, which
is only a trifle over nine feet in diameter:
The boat is to perform every kind of operation
for the salvage or recoverey of sunken ships or
objects with great ease; has been tested to a depth
of 490 feet and has descended to the bottom of the
;

sea

140

works

times;

successfully at a
depth of 400 feet
is capable
of protecting two
workmen at the bottom of the sea during a period
of 12 hours without once bringing them to the
surface for air; ascends or descends at will at a
speed of approximately 11 feet a second, being set
in motion or stopped instantaneously; stops and
remains perfectly immovable at any depth in perfect equilibrium, and for any length of time
travels
on the sea bed on an ingenious single wheel, being
driven ahead or backward by means of an electrically driven screw.
As remarkable as the above invention is, it does
not equal ilr. Pino's other invention called the
By use of the latter it is said that a
liydroscope.
person is enabled to accomplish the following To
see clearly and distinctly any object in the water
down to the bed of the sea and practically at any
depth
to take clear photographs of whatever he
perceives there to recover anything he likes, however large and heavy it may be, and at whatever
depth it may lie. And all these three operations
will be performed while standing in an ordinary
small boat on the surface of the sea.
"A private experiment w'as made some days ago
in the Mediterranean Sea, only one person being
present," says the enthusiastic author of the article
a
referred to. "The result was simply incredible
large volume of water, covering an area of sea bed
of 1,625 yards, perimeter, was so brilliantly illuminated that all the objects moving in this body
of water, or lying on the illuminated sea bed, were
The hydroscope with
clearly and distinctly seen.
which this experiment was made was a very small
and cheap one."
at

least

;

:

:

;

;

;

The third annual meeting of the American Roentgen Ray Society was held at the Sherman House, in
Chicago, on December gth, loth and nth. The first
day of the convention was given over to a meeting of
the executive committee.
On Wednesday morning,
December loth, the first general session was called to
order at 9:30 a. m., by President G. P. Girdwood,
M. D. About 200 persons were present. After the
opening business of the society was finished, the following-named papers were read and
discussed:
"X-Ray Physics," by T, Proctor Hall. M. D., Chicago; "Equal Potential Surfaces in X-Ray Field,"
by John C. Pitkin, M. D., Buffalo. N. Y. Dr. Pitkin's paper was the source of much interesting and
uistructive discussion, which was entered into by
Drs. Hall, Burdick, Boggs, CIcavern and others,
m., and was opened with the president's anp.
nual address.
At the conclusion of the address
mittee of arrangements will be appointed by the
papers were submitted, as follows
"Systematic
Records" and "The Routine Use of X-rays," by
M. J. Wilbert of Philadelphia; "Skiagraphy as an
Art," by J. Rudis Jicinsky, M. D., of Cedar Rapids,
:

Iowa;

"Results and Technique in Treating Epithelioma \yith X-rays," by Emil H. Grubbe, Chicago.
Discussion followed each paper. An evening session
was called to order at 8 p. m., at which Dr.'john B.
Murphy of Chicago, read a paper on "The Roentgen Ray as a Therapeutic Force, from a Clinical
Standpoint, with Illustrative Cases."
Dr. Murphy's
paper brought out considerable discussion on the
clinical use of the X-ray and its success in surgery.
A paper on the "Treatment of Three Cases of
Cancer, One Case of Tuberculosis and Seven Cases
of Rodent Ulcer and Lupus," was then delivered by
Dr. G. P. Girdwood. Dr. Girdwood dealt with the
.

practical application of the X-ray to certain specified
cases and gave results
actually
obtained.
"The
Technique of Treatment of Malignant Growths" was

next presented by Dr. J. N. Scott of Kansas City, Mo.
This paper likewise elicited much valuable discussion.

General business, including the reports of committees and the election of officers opened the Thurs-

day morning session. The following-named officers
were elected
President,
Arthur W. Goodspeed,
:

Ph. D.. Philadelphia; vice-presidents. John B. Murphy, M. D., Chicago, and William Gordon Taylor,
Cincinnati, Ohio secretary, James B. Bullitt, M. D.,
;

Louisville, Ky.

treasurer, Weston A. Price. D. D. S.,
Cleveland, Ohio. Only one new member was elected
to the executive committee, the other two holding
over for one and two years, respectively, in the
order given below, the full term of office being three
years.
The committee now includes James P. Marsh
M. D., Troy, N. Y. Walter W. Johnson, M. D,
Rochester, N. Y., and P. R. Campbell. The committee of arrangements will be appointed by the
;

;

Engine Builders Meet.
regular annual meeting of the Engine BuildAssociation of the United States was held in

The
ers'

A

New York

number of
on December ist and 2d.
interesting papers were read and considerable profitable discussion was entered into by the members.
All papers were read at the first day's session, which
was open to the public. The second day's meeting
was behind closed doors. The latter session was
taken up by matters relating entirely and solely to
the successful management of engine-building establishments. The following-named officers were elected
President, William M. Tayfor the ensuing year
vicelor of Chandler & Taylor, Indianapolis. Ind.
president. C. A. Gates of the Russell Engine Company. Massillon, Ohio; secretary, F. P. Ide. A. L.
treasurer. C. S. BonIde & Sons. Springfield, 111.
On the
sall. Buckeye Engine Company,Salem, Ohio.
evening of December 2d, the annual banquet of
the association was held at Shero''s on Fifth Av:

;

;

enue.

The following-named were among those in attendance
D. N. McBrier, Ball Engine Company,
Charles R. Vincent, M. N. McLarren.
Erie. Pa.
G. S. Smith and Thomas C. Wood, Ball & Wood
Company. New York; C. S. Bonsall and S. B. RichD.
ards, Buckeye Engine Company, Salem, Ohio
W. Robb, Robb Engineering Company, Amherst,
N. S. C. A. Gates, Russell Engine Company, MasJohn E. Sweet, Straight Line Engine
sillon, Ohio
Company. Syracuse, N. Y. S. F. Bagg, Watertown
Walter S.
Engine Company. Watertown, N. Y.
Kerr, Westinghouse, Church, Kerr & Co.. New
Springfield,
Ide
Sons,
A,
L.
&
F.
P.
Ide,
York:
III.; J. L. Lyle, Buffalo Forge Company, Buffalo,
N. Y. John Simons. New York Safety Steam Power
Company, New York.
:

;

;

;

;

;

;

;

Large Gas Engine for the

St.

Louis

Exposition.

A cablegram has just been received
partment of machinery of the St. Louis
conveying an offer from A. Borsig,
manufacturer, of a l,cioo-horsepower gas
the

"exhibitors'

power

plant,"

by the deExposition,
the Berlin
engine for

from w^hich power

be distributed for the use of exhibitors. In
Berlin Pintsch
connection with this engine, the
Company will install a gas generator, and the combination will represent a high type of development
The A. Borsig
in this phase of power generation.
Corporation received two grands prix at the Paris
Exposition of 1900.
will

chair.

After the election of officers the papers of the
morning were read and discussed as follows, each paper being discussed with the same spirit that had
characterized the previous ones
"Radio-therapy in
Pulmonary Tuberculosis," by Gordon G. Burdick,
M. D., Chicago; "X-ray Treatment in Intra-abdominal and Other Deeply Located Malignant Growths,"
by Clarence E. Skinner, M. D., New Haven, Conn.
"Diagnosis of Calculi by X-rays," by Russell H.
Boggs, M. D., Pittsburg, was the first paper read at
the Thursday afternoon session, which was attended
by the same enthusiastic listeners. Then came "The
Technique of X-ray Therapy," by H. Preston Pratt,
iVI. D.. Chicago, and "Result of Treatment of Guinea
Pigs Affected with Tuberculosis, by High Frequency
Currents," by G. P. Girdwood, M. D., "and C. Higgins, D. V. S.
The above three papers were received
with interest and discussed thoroughlv.
The discussions throughout the entire convention were valuable and the papers read of an exceptionally good
quality. This afternoon session completed a most successful convention.
In point of attendance, expectations were far exceeded, there being nearly 200 members present and at least twice that number of inter-
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Dromley, Anderson, Ind.; J. W. Adair, Marion,
Ohio
L. T. Lowder, Bloomington, Ind.
P. M.
Hickey, Detroit, Mich.; M. S. Inglis, Winnipeg,
Man.; Allen Salter, Lena, 111.; W. C. Abaly, Madison, Wis.; W. E. Washburn, Kewanee, III; H. W.
Dacheter, Toledo, Ohio; L. D. Hickman, Princeton,
111.; W. W. Milligan, Burlington, Iowa; A. L. Chatterton. New York T. E. Williams, Eau Claire, Wis.
H. T. Harr, Ft. Smith, Ark. A. S. Plummer, Peoria,
III.
H. H. Cook. Detroit, Mich. W. J. Taylor, Cincinati, Ohio; J. M. Thorne, Pittsburg, Pa.; John McMasters, Toronto, Out.; E. F. Root, Salt Lake City.
Utah; Dr. C. E. Skinner, New Haven, Conn.; J. V.
Schofield, Greenburg, Ind.
James E. Marsh, C. N.
Bibbins, Watertown, N. Y. E. H. Grubbe, Chicago;
Dr. G. G. Burdick, Chicago; S. M. Keenan, Detroit,
;

;

;

;

About 100 new members were

convention, which is a large
number, considering the fact that the society is only
three years old.
The ladies* ordinary of the hotel, situated on the
second floor convenient to the session hall, was occupied by exhibitors of X-ray and surgical instruments. "The exhibits were large and very interestEver}' form, size and style of static machine
ing.
was in evidence, and all in' operation. Crookes tubes
for all X-ray purposes were on exhibition and were
oncrated at the request of the spectator. A full line
of Betz surgical instruments were shown in a very
artistic manner, being mounted on an octagonal case
set horizontally, which could be revolved to bring
any one of the sides under inspection. The exhibition room was continually crowded and the exhibit-,
were examined with almost as much interest by the
Chicago general public as by the visitors, .^mong
those who had exhibits mav be mentioned the following: R. Friedlander & Co.. Chicago: C. F.^ Birtman Company, Chicago; Schcidel & Co., Chicago;
Truax, Greene & Co.. Chicago N. O. Nelson & Co..
Chicago; American X-rav Company, Philadelphia;
R. V. Wagner & Co., Chicago.
A register was provided for the delegates, and
among those whose names appeared upon it were
the following: Dr. G. P. Girdwood. Montreal, Can.:
Dr. J. H. Cleavern, Council Bluffs, Iowa Dr. O. E.
;

;

;

;

;

Mich. Dr. FI. E. Wait, New York Dr. F. P. Hall,
Chicago
R. F. Girdwood, Montreal. Can.
G. M.
Steel, Oshkosh, Wis.; Dr. J. B. Bullitt, Louisville,
Ky. A. B. Westfall, Lafayette, Ind. G. E. Clements,
Springfield, III; J. A. Johnstone. Cincinnati, Ohio;
Curran Pope, Louisville, Ky.
R. D. Carman, St.
Paul, Minn.; J. F. Hartz, Detroit, Mich.; E. B.
Forbes, Detroit, Mich. J. R. Pennington, Chicago
A. L. Chatterton, New York; Newton Evans, Battle
Creek, Mich.; Lincoln Phillips, Cincinnati, Ohio;
W. C. Borden, Washington, D. C. J. L. Pitkin,
Buffalo, N. Y.
R. H. Briggs. Pittsburg. Pa.
M. J.
Wilbert. Philadelphia; J. E. Hett, Berlin, Ohio;
E. D. Campbell, Flint, Mich. R. M. Little, Dresden,
Tenn.
;

;

;

;

;

;

;

;

;

;

;

;

American Association Meeting.

A

general provisional programme for the winter
meeting of the American Association for the Advancement of Science has been prepared.
This

meeting

will take place at

December 27th
vides for the

first

Washington, D. C, from

The programme progeneral session of the association

January

to

3d.

10 a. m. on Monday, December 2Qth,
Lafayette Theater. This meeting will be
called to order by Professor Asaph Hall, U. S. N.,
the retiring president, who will introduce Dr. Ira
Remsen, the president-elect. An address of welcome will be delivered, to which President Remsen
will respond.
The annual address of the retiring
president will be delivered on Monday, December
29th, at 8 p. m.
During the succeeding days of the
meeting, the Council will meet each day at 9 a. m.
A short general session of the association will be
held at 10 a. m.,-and the different sections will meet
each day immediately after the adjournment of the
general session until i p. m., and again in the afternoons from 2 to 5 p. m.
public lecture will be
given on Thursday evening, January ist, at 8 p. m.
to be held at

the

in

A

on the subject, "Volcanoes of the West Indies," to
be followed by the election of officers and the selection of the place of the next meeting.

National Electric Light Association.

:

ested non-members.
enrolled during the

;

The bound volume

of proceedings of the twentyconvention of the National Electric Light Association held at Cincinnati, Ohio, on May 20, 21
and 22, 1902, has just come from the press and is
being distributed to the members. It contains the
entire proceedings of the convention, papers read,
fifth

lists of members, officers and commitand as a frontispiece an excellent likeness of

discussions,
tees

the retiring president, Henry L. Doherty. An especially valuable feature of the book is that portion

devoted to the question-box, taking up 162 pages.
Seventy-one practical questions on a great variety
of electrical topics are answered by numerous authorities.
The volume contains over 7oo pages and
forms a reference work that should be of great
value to the central-station manager. The issuing
report calls attention to the earnest effort
to increase the membership of the association before January ist, when the new and higher
Since the Cincinrate of dues will go into effect.
of

the

now making

nati convention

added to the

159

rolls

new

and the

active
list is

members have been
constantly growing.

Amendments to Cuban Tariff.
The following amendments and redistributions of
articles have been made in connection with the
Cuban tariff: Incandescent lamps, mounted or not,
have been dutiable at $2,50 per hundred. It is now
provided that when they are packed in cases or
barrels they shall be subject to a tare allowance of
30 per cent, and when in crates, baskets, hampers,
It has been
or in any other manner, of 20 per cent.
provided that electrical machinery necessary for use
in the manufacture of sugar, including dynamos,
expressly perforated marble slab's for switchboards,
voltmeters,
regulators,
current
cutammeters,
offs, light radiators and switchboards, shall be classified under paragraph 215. at 10 per cent ad valorem.
It is expressly stipulated, however, in this new ruling that this provision shall not include arc and incandescent lights, or wire and insulating tubes.
Brackets for insulators for telegraph poles or houses,
of common wood, roughly painted, are rated at 60
cents per 100 kilograms, gross weight.

;

:
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Interstate Independent Telephone
sociation.
\Continued froTn fagc 42j.'\

As-

withdrew and selected the following members of
committee: W. Gay Jones, Columbus, Ohio;
H. S. Herr, Ottumwa, Iowa; W. F. Goodrich, La
William Robinson, Muskegon, Mich.
Crosse, Wis.

the

;

L. A. Frazee, Connersville, Ind.
HI.; W. F. Hall, Clinton, Mo.;

;

C. E. Hull, Salem,

H. K. Cole, Owens-

Ky.

boro,

Relation to Bell Companies.

A

spirited discussion was then started by a motion made by B. F. Wasson of Clinton, III, to the
effect that those companies who are using Bell
transmitters and receivers be not eligible to membership in the association, the subject being in line

with one of Secretary Coleman's recommendations.
Charles G. Cockerell of Jefferson, Iowa, believed
that the association should not countenance anybody
in any way connecting with Bell companies under a
contract.
C. W. Sebern of Ashland, Ky., said his
company had the only exchange in the town and
that the large number of steel mills and other iron
works located there demanded long-distance connection with New York, Chicago and other cities,
and this could only be obtained over the Bell lines.

He said that in his section the Bell company would
enter into contract with the Independent companies
for toll-line business, even if the latter connected
with other Independent companies. Mr. Morrison
of Bryan, Ohio, stated that whenever connection was
made with the Bell lines, it destroyed the efforts
for Independent growth. After more discussion by

Independent company, should be allowed membership

the association, was referred to the same
committee.
Secretary Coleman stated that he was informed
that there were several Bell men present in the convention hall, and he believed the question of allowing
them to attend should be acted upon.
Messrs. Layne and Wasson thought no objection
should be made to the attendance of Bell men at
the sessions of the convention, but M. Savage of
Champaign, III., and Dr. C. F. Bennett of Waterloo,
Iowa, believed this should be a convention for the
Independent men and that the Bell representatives
should not be allowed to attend. On motion of A.
L. Tetu it was decided not to admit to the meeting
anyone unless his credentials should show that he
identified with the Independent companies' inis
terests.
committee of three, consisting of H. K.
Cole of Kentucky, O. Rex of Ohio and A. R. Conklin of Illinois, was appointed on credentials.
The
convention then adjourned for the day.
in

A

Wednesday Afternoon.
The

session of Wednesday afternoon was called
to order shortly after i p. m. with a large attendance.
As the first business the special committee to which
was referred the subject of competing Independent
telephone companies in the same locality made its
report, recommending the adoption of a resolution
"that the association pledge its members to refuse

manufacturers who sell apparatus to any
Independent company entering into competition with
an Independent telephone company already estabMr.
lished and giving reasonably efficient service."
Ware; secretary of the committee, who read the reto patronize
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lines and exchanges with other legitimate Independent
companies, where opportunity offers, shall be eligible to

membership

in this

association.

Further, we deplore Individuals or companies connecting lines or exchanges with Bell licensee companies,
as
has been done in a few instances, in different states, as
we believe that no such relation should be permitted

except, possibly, in Isolated cases, which arrangement
be passed upon and authorized
by the state
association, if there is one, and by the executive committee of the interstate association, or the advisory
board of the national association, the authority In each
case to be granted only by a two-thirds vote of
such
state association, committee and board
In conclusion, we urge this association, at this
annual meeting, to adopt this report as indicating its
in
part our willingness and determination to do
that which
It Is believed will secure the best
results, time considered, to the public and to the Investor.
"In union there
IS strength" is particularly true
of our telephone busl-

should

One gentleman said he would not be willing to
submit any questions of this sort to a committee from
any of the associations unless its members were not
in direct competition with the Bell company.
Mr.
Savage said such remarks indicated that the gentleman was a Bell man, and he thought the matter
could be safely left with the associations, as indicated in the resolution. Mr. Sebern stated that his
company at Ashland, Ky., was Independent from
the ground up, but if it could make an arrangement
with Bell companies for long-distance connections
and thereby keep a competing Bell exchange out
of the city, he believed it was good business policy.
Mr. Tetu thought that Independent companies ought
to accept the Bell company's propositions for connections only up to the time that the Independents
could make their own connections. The resolution
was then put and carried unanimously.
Rates and Measured Service.
George N. Bandy of Des Moines, Iowa, then read
his paper on "Rates— Measured Service," in which
he called attention to the different rates in existence,
believing that a measured service would best meet
the wishes of the majority of all subscribers. A. B.
Conklin of Aurora, 111., said that the Bell company
had never met the competition of a well-regulated
Independent company. In paying for measured service the matter of switchboard expense should be considered, as the cost depended on the distance at
which the subscriber was located from the exchange.
He favored flat rates, as the disadvantage of a subwhich the subscriber was located from the exchange,
was balanced by the larger number of calls sent in
by the subscribers on short lines. With measured
service this matter was not balanced.
Dr. H. S. Herr being unable to be present, his
paper on "Sliding-scale Rates for Exchanges" was
read by his daughter. Miss Herr. The paper reviewed the question of rates charged by operating
companies, especially the smaller ones, and recommended a certain definite rate, which should be
governed by the growth of the exchange. Miss Herr
was given a vote of thanks for readinar the paper.
brief discussion was given by Messrs. Presson and

A

Glandon.
A paper on "Toll Rates" was then read by H. H.
Robinson of Cleveland Ohio. Mr. Robinson's paper
is given elsewhere in this issue.
St.

Professor

I.

3.

Sterliog Electric

Company.

2.

Farr Telephone and Constructioa Supply Company.

4.

Western Telephone Manufacturing Company.
North Electric Company.

EXHIBITS AT THE INTERSTATE INDEPENDENT TELEPHONE CONVENTION.
C.

W.

Sebern, William

J.

Bell

and John

W.

Layne,

the original motion was withdrawn and J. S. Bellamy of Knoxvillc, Iowa, moved that a committee
of lawyers, if possible, be appointed by the chair
from the nine states to consider the question. The
Bell company was willing to take business from
the Independents on almost any condition, and it
was necessary to go carefully, as nothing should
interfere with the building of Independent toll lines.
J. B'. Ware of Detroit, Mich., thought that the question was a most vital one, that two lawyers on the
committee would be enough and that the remainder
should be good telephone men. He suggested that
the question should not be limited to the use of
apparatus,
embrace the point
Bell
but should
whether the Independents were to do an" business
with the Bell companies. As a substitute he moved
that the whole matter of using Bell transmitters
and receivers and operating over Bell lines be left
to a committee representing the nine states, to report on Wednesday. A. B. Conklin of Aurora, 111.,
thought that the question of connecting with Bell
companies by toll lines was more vital than the
use of their apparatus, and that the future welfare
of the Independent companies depended on their
The association should guard those
toll systems.
who carry their lines into Bell territory. Mr.
motion
was then unanimously carried and
Ware's
the report of the committee was made a special
order for Wednesday afternoon. The chair appointed on this committee the following-named gentlemen: H. H. Robinson of Cleveland, Ohio; J. S.
Bellamy of Knoxville, Iowa, William J. Bell of
Baraboo, Wis., W. J. Buck of Minneapolis, Minn.,
J. B. Ware of Detroit, Mich., L. A. Frazee of Connersville, Ind., M. Savage of Champaign, TH-, J.
W. Layne of Carthage, Mo., and A. L. Tetu of
The question brought up by O.
Louisville, Ky.
Rex of Manchester, Ohio, as to whether a manufacturing concern that sold Independent apparatus to
a company operating in opposition to an existing

port, stated that his company would absolutely refuse
to patronize any manufacturing company selling apparatus to competing companies. The resolution was
briefly discussed by Messrs.
Hutchinson, Frazee,
Prewitt, Bellamy, Wasson, Presson and Himbaugh,
and then it was unanimously carried.
The same committee, of which J. W. Layne was
chairman, then presented its report on the subject
of connecting with the Bell Telephone Company's
lines, or the use of Bell apparatus as follows

The success of the Intiependent raovemeut thus far
has depentjed upon, and been made possible, by the
union of action and the hearty and loyal cooperation, on
the part of the opposition companies 'in the interchanging of telephone business and in the use of apparatus
made by Independent manufacturers.
The patronizing of these manufacturing institutions,
competing with each other, has resulted in great improvement of telephone apparatus, in very largely reciucing
the cost of the same and in securing to the public
such Improvement in quality of service and in the
lowering of rates as to lead to an Increase in the number of telephones in use
that can scarcely be comprehended.
To-day telephones, switchboards and other apparatus
can be purchased In the open market without royalties
and unexcelled and often unrqualed in quality an(3 In
service results.
It is conceded, by all acquainted with
the telephone development during the past five years,
both Independent and Bell. that, except for the patronage given Independent manufacturers, these improvements in apparatus and In service to telephone users,
and the Increase in the number of Instruments used,
would have been Impossible.
Therefore we deem it for the best Interests of the
public and Independent companies that the competing
manufacturing Institutions continue to be patronizet^,
and that any operating company or individual using
Bell apparatus does that which tends to demoralize
and destroy the Independent movement, and that such
parties should not be admitted to membership In the
national. Interstate or state associations.
We believe further, that future success also depends
on those who have Invested, or who may hereafter Invest, in Independent exchanges or lines, being Insured

proper connections with nil other Independent exchanges
and toll lines In the territory covered.
We therefore recommend that, on the operating side,
only such Individuals and companies who, under proper
contract relation and In good faith, connect their toll

Louis World's Fair.

W.

E. Goldsborough, chief of the Electrical Department of the St. Louis World's Fair, was
here given the floor and briefly outlined the plans
contemplated and being carried out for the exposition.
He said that from 15 to 20 per cent, of all
the matter used or exhibited in all the buildings
would be of an electrical nature or dependent on electricity.
Within the last two days he had obtained
the promise of 6,000 kilowatts of electrical machinery
and 1,000 arc lamps to be contributed to the expoSpecial attention is to be paid to telephone
sition.
interests, there being exhibits showing the complete
line of manufacture of telephone apparatus from the
switchboard lamp to the completed switchboard and
also exhibits showing the complete operation of telephone systems and exchanges. In behalf of the Business Men's League of St. Louis and the exposition
authorities he extended an invitation to the association to hold its convention in 1904 at St. Louis.
A
resolution introduced by J. W. Layne that the association favor holding the annual convention of 1904
in St. Louis at such time as the executive committee
may designate and that the association commend a
full exhibition of telephone apparatus at the exposition was referred to a committee composed of David
Prewitt of Pine Grove, Ky., and J. W. Layne of
Carthage, Mo., this committee to recommend any
amendment to the constitution necessary to permit
the acceptance of the invitation.

Municipal and Legal Questions.

The general

consideration of the subject "Restric-

Municipal Authority, and Synopsis of the
treated by a number of papers prepared
by telephone operators, representative of the nine
tions by

Law" was

embraced in the association. The situation in
Ohio was presented in an extensive paper by W. F.
Laubach of Akron, Ohio. E. W. Pickhardt of Huntstates

ingburg, Ind., discussed the situation in Indiana, and
M. Savage of Champaign, 111., that in Illinois in
well-prepared papers. U. S. Alderman of Nevada,
Iowa, J. C. Harper of Madison, Wis.. E. E. Webster
of Minneapolis, Minn., H. Linton Reeber of St.
Louis, Mo., and D, L. Pendleton of Winchester, Ky.,
not being present to give papers for their respective
states, their papers were passed and ordered printed

:
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in the proceedings.
J. B. Ware of Detroit, Mich.,
then spoke for Michigan. In Michigan the state owns
Railroad
crossings are secured from
ihe highways.
Telephone companies
the railroad commissioners.
have the right to trim trees in a reasonable manner,
The municipalibut have no right to cut down trees.
ties had no right to enforce the taking of franchises

The Michigan (Bell) Telephone
not take a franchise which regulated
rates, while the Independents had accepted franIn Michigan
chises in which rates were regulated.
there was a three per cent, tax on the gross income
of telephone companies, and this tax had its advanThis tax was based on annual statements filed
tages.
by the companies with the state. There were special
provisions in the state law against the cutting of
All court decisions so far made in Michigan
wires.
were favorable to the telephone companies.
After resolving to have a question box for next
year's convention, which would be under the supervision of the vice-president, the session was adjourned.

by the company.

Company would

Closing Session.

At the opening of the final session on Thursday
morning J. W. Layne, chairman of the committee
appointed on the

Louis World's Fair resolution,

St.

made the report of the committee, which recommended that the constittition of the association be so

I.

W. H. Anderson

5;

force, and that all Independent companies should
be appraised of such schedule as soon as determined
upon. The resolution was unanimously carried after
in

a brief discussion.

Independent Telephone Secuiuties.
In the absence of H. E. Ralston of Maitland, Mo.,
his paper on "Enforcement of Message-time Limit"
was passed and Colonel J. D. Powers, president of
the National Trust Company of Louisville, Ky., read
his paper on "Independent Telephone Securities as
an Investment from a Banker's Standpoint." This
was a strong treatment of the subject, and on motion
of Dr. H. S. Herr, it was decided to print the paper
in pamphlet form for general distribution among Independent telephone companies. A rising vote of
thanks was given to Colonel Powers for his able
paper. C. B. Cheadle of Joliet, III, said this paper
was just what was greatly needed by the Independents, and he would order 1,000 copies in advance.
The second paper on this general subject, entitled

"Independent Telephone Securities as an Investment
from a Small Investor's Standpoint," was presented
after brief prefatory remarks by J. W. Layne of
Carthage, Mo. A vote of thanks was extended to
Mr. Layne for his able paper.
A long and interesting presentation of "The Berliner Patent, Bell's Claims of Infringement and Litigation Now Pending" was next given by J. J. Nate

Camp Company.

5.

H. B.

Mountain State Electrical Company.

6.

Central Telephone and Electric Company
and Controller Company of America.

E.XHIBITS AT

given.

The

report

and

resolution

were

unanimously adopted.

The auditing committee, consisting of L. A. Frazee,
R. Valentine and C. B. Dobie, made its report, which
showed there was $128 on hand from the last convention; $160 had been received from membership
since the April convention and $370 at this conThere was
vention, making total receipts of $658.
a cash balance on hand of $290.42.
William F. Hall of Clinton, Mo., suggested that a
a committee of one or more should be appointed to
decide upon a standard of construction for city and
toll-line work, to investigate companies competing
with existing Independent companies and also to
take some steps to prevent supply dealers from selling
apparatus to farmers at the same price as to the
consumers. The association should be of some use
to its members, and these things were offered as a
means to this end.
Toll-line Schedules.
A. L. Hutchinson then read his paper on "Settlement of Toll Business Between Connecting Companies," which advocated his clearing-house idea, and
At the concluwill be presented in a future issue.
sion of the paper, as chairman of a committee of
appointed to submit a schedule of toll-line rates,
Mr. Hutchinson presented a resolution which recommended that the executive committee of the association, with the secretary, should arrange a schedule of toll rates for connecting companies and basis
for division of fees and submit the same to the several
state and district associations within the Interstate
territory, with a request that it be adopted and put
five,

—

Vice-president L. A. Frazee, Connersville, Ind.
Secretary E. M. Coleman, Louisville, Ky.
Treasurer J. W. Layne, Carthage, Mo.
The following selections were then made by the
delegates from the different states of members for
the executive board

—

—

—
—

Ohio W. Guy Jones of Columbus.
Iowa H. S. Herr of Ottumwa.
Wisconsin A. L, Hutchinson of Weyauwega.
Minnesota E. H. Moulton of Minneapolis.
Michigan J. B. Ware of Detroit.
Illinois

—
—
—

—A. B.
—
—

Conklin of Aurora.

Missouri— W. F. Hall of Clinton.
Kentucky David Prewitt of Winchester.
Indiana 0. Rex of North Manchester.
After adjournment a group picture was taken of
the delegates and visitors on the steps of the Art
Institute.

The Banquet.
The banquet

Auditorium on Thursday evening was a great success. Many ladies were present
and the total number in attendance was estimated
at 600.
James E. Keelyn of Chicago made the opening address and then turned the assemblage over to
ex-President H. C. Raney of Fairfield, Iowa, who
acted as toastmaster. Toasts were responded to as
follows
"Illinois," M. Savage of Champaign, 111,
"A Better Feeling," Frank Jones of Chicago "The
at the

:

;

Eureka Electric Company.

3.

Standard Pole and Tie Company.

an;"nded as to time of meeting that the convention
may meet for 1904 at the St. Louis Exposition during
the month of November in conformity to the in-
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American Electric Fuse Company, SwedishAmerican Telephone Company, Illinois Electric Specialty Company and Raber A Watson.
Electrose Manufacturing Company,
7.

Nu-gesser Electric Battery Company.

Sons.

g.

vitation

;;

Holtzer-Cabot Electric Company.

,

Electric Appliance Company and
Electric Company.
F. Bissell Company.

Warner

THE INTERSTATE INDEPENDENT TELEPHONE CONVENTION.

of Chicago.

The

last

paper on "Suggested Methods

for Improving Long-distance Telephony" was scheduled to be delivered by Senator C. E. Hull of Salem,
111., but owing to the lateness of the hour Mr. Hull
asked, and was granted, leave to withhold his paper,
but have it printed with the proceedings.

Telephone Press," H. B. McMeal of Chicago "Ohio,"
H. H. Robinson of Cleveland; "Missouri," J. W.
;

Layne of Carthage, Mo. "The Ladies," Frank L.
Perry of Chicago; "The Lawyer in the Telephone
Business," F. W. Pringle of Chicago; "Poles," Edward A. Lindsley of Menominee, Mich, "Kentucky,"
Colonel J. D. Powers of Louisville "Supply Houses,"
"Early Reminiscences," J. J. Nate
J. A. Bennett
"The Out-of-town Telephone Manufacturer," John
;

;

;

Concluding Business.

;

A

offered by C. B. Dobie and
convention, that all supplies should
be purchased from manufacturers and supply houses
not affiliated with the Bell company.
R, B. Watrous, secretary of the Citizens' Business
League of Milwaukee, presented an invitation to the
association to hold its convention for 1903 in Milwaukee. The selection of the meeting place was left
in the hands of the officers and executive board.
Resolutions of thanks were then passed to the
manufacturers and supply dealers for their generous
entertainment, to Colonel J. D. Powers for his able
and valuable paper, to the Illinois Telephone and
Telegraph Company for courtesies shown in taking
the members through its tunnels, to the secretary and
other officers for their efficient work and to the St.
Louis World's Fair officials for its invitation to visit
the exposition.
An attempt was made to reconsider the^ passing
of the resolution about purchase of supplies from
dealers selling to companies installed in opposition
to existing Independent companies, but was lost.

resolution
carried by the

was then

Election of Officers.

The nominating committee, through its secretary,
H. K. Cole, then made its report, which was unanimously adopted, electing the following-named genensuing year:
President— C. E. Hull, Salem, III

tlemen as

oflicers for the

McHugh

Thomas R. Mercein of
of Lafayette, Ind.
Milwaukee, James Wolff of Chicago and E. M. Coleman of Louisville also made speeches.

Convention Notes and Exhibits.
Charles
arresters,

Austin

was

in

The American

Rolfe, designer of sneak-current
daily attendance.
Electrical

Works were

quately represented by Messrs.

very ade-

Donohoe and Ham-

mond.
Mr. Meissner of the Acme Electric Company, Chicago, was in evidence on the first day of the convention.
Carl Seyler did the honors for Hubbard & Co. of
Pittsburg, manufacturers of telephone-construction
material.

Mayer of Chicago, manufacturer of
Mayer telephone drop, mingled with the delegates

George M.
the

and

visitors.

Central Electric Company, Chicago, made no
attempt at an exhibit, but "Central" representatives,

The

as usual,

did their duty.

The John A. Roebling's Sons Company had its
usual staff of representatives, among whom were
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George

Bailey,

C.

W.

Bowman, A.

P.

B.

Conover,

R. B. Abbolt, H. C. Griffin and William H. Slingluff.

The Universal Telephone Receiver Company
peared

Mason

the convention
and H. E. Soesbe.

in

at

The Automatic

the persons of H.

Company

Electric

an interesting story of automatics.
S. F. Harris were in attendance.

&

ap-

A.

of Chicago
F. Crook and
told

P.

Hopkins

Co.,

Secretary and Treasurer

Henry Tideman,

of the
Company of

Menominee

Electric Manufacturing
Menominee, Mich., arrived on Wednesday.

Okonite is always in evidence at every convention, and this time that well-known wire appeared in
the person of its sponsor, Geo. T. Manson.

W.

Conover, the popular purchasing agent for
Independent telephone companies of Chicago, was
one of the prominent figures at the tonvention.
G.

The company had

various products and received
tions for its good showing.

a neat exhibit of

many

congratula-

Arthur

F.
Stanley, the eastern manufacturers'
of
exploiting
that now makes
a specialty
goods for western manufacturers, strolled in from

agent
his

Broadway-Maiden Lane

office

and mingled with

Western Agent E. M. Deems had charge of

the

M. Fulmer, president of the D. M. Fulmer
Lumber Company, whose headquarters are now in
Chicago, took advantage of the convention to renew
D.

the acquaintance with his many customers
the Independent telephone fraternity.

among

Barr of Cleveland, who claims to be the
and only manufacturer of transmitter arms,
made an interesting exhibit of the various styles
of arms which he manufactures. Mr. Barr's Chicago agent, James E. Bayliss, was also in attend-

W.

J.

The Holtzer-Cabot Company made an interesting
e-xhibit of motor-generators, ringing machines, hand
generators, magneto bells, intercommunicating telephones, etc. .E. R. Harding was assisted by C. W.
Holtzer, T. Meinema, T. R. Hodgson and' W. A.
Wolfgrain.

The American

Steel

and Wire Company was rep-

resented by C. S. Knight, Jr., manager of the electrical department, George Chandler and H. K. Sheppard.

Patten

of the Illinois Electric Specialty
assisted by the handsomest of his specialdid most excellent work advertising his instiB.

F.

Company,
ties,

tution.

Chicago Insulated Wire and the ubiquitous W. M.
Smith are one, and the combination, of course, appeared at the telephone convention at the Audi-

Manager Procunier of the Moon Manufacturing
Company made no attempt at an exhibit, but the
delegates were made welcome at the Moon Manufacturing Company's factory on Canal street.
The
Moon telephonic specialties are well known throughout the West.

The Warner Electric Company of Muncie, Ind.,
always takes advantage of telephone gatherings to
impress the fraternity with the merits of the Warner
switchboard power generator. The company had a
neat exhibit at the convention, which was in charge
of Mr. Warner.
The W. G. Nagel Company of Toledo, Ohio,
sented an exhibit in charge of H. E. Adams.
Nagel display consisted of a line of "ready"
phone specialties, among which were the ready
out reels, pole seats, balconies, cable cars, cable
leys and duct roads.

pre-

The Harloe

Insulator Company, manufacturer of
was one of the concerns to
bow at the Auditorium. The Harloe
Company's factory is at Hawley, Pa.
insulators,

Electric Fuse Company made a very
Mr.
exhibit of its line of snecialties.
Jones covered himself with glory at the banquet' by
making one of the best speeches of the evening.

The American

A. T. Naugle of the E. E. Naugle Tie Company,
Chicago, managed to find time to attend the convention.
The Naugle company supplies many
the largest telephone companies with poles.

of

Mr. Hipwell came on from Allegheny to do the
honors for the Hipwell Manufacturing Company.
The Hipwell company has now an office in Chicago,
ndiich has of late been doing a most excellent business.

C. H. Huebel of the C. J. Huebel Company of
Menominee, Mich., producer and wholesaler of

white-cedar poles, took advantage of the convention
to increase his acquaintance with the telephone managers.

"Wiped

joints" was again the subject of an interesting exhibit on the part of the New Haven
Novelty Machine Company of New Haven, Conn.
H. Grant Thompson andi Oias. Luke represented

company.
exhibit,

in

charge

of Frank Heffron, .showed what could be done in
the matter of building superior interior telephones.
The Allen company's duplex desk-telenhone bracket
friends.

of exhibitors with their room numbers,
in the Western Electrician last week, was
posted at the door of the elevator in the Auditorium
and served greatly to help strangers in finding the
various displays.
printed

The Central Telephone and
Louis

Company

of

was represented by President James

S.

Cuming, Vice-president

C.

gates to visit

its

emporium

Chicago.

in

The Standard Underground Cable Company was
represented by P. H. W. Smith and A. A. Anderson
of Pittsburg, and J. R. Wiley, E. J. Pietzeker, and
W. M. Rogers of Chicago. It had a handsome show
of samples in Parlor 134.
The company's new copper wire mill is now running in full blast, and samples of copper telephone wire were shown.

The

Electrose Manufacturing Company, in the
of Vice-President
Steinberger and
Jos.
Western Agent H. E. Cobb of Chicago, did the
honors of their conrpany and exhibited a vast number of telephonic forms, showing the applicability of
Electrose and Marbloid in telephonic equipment.
Electrose receiver shells are popular specialties.

persons

The only Kirkpatrick

of the McRoy company, as
proud. It is a difficult matter
telephone conventions, and
customary, Mr. Kirkpatrick
contented himself with reminding the people that
the McRoy conduit may be found underground in
practically every city of any size in the United States.
usual,

himself

did

to display conduits at
this time, as has been

Of course

Barnard of the
Conduit Company, New York,
Mr. Barnard is a man possessed
of a host of friends in Independent telephone circles,
and the present successful position of his institution
with underground people is due largely to his enterprise and tact in the exploiture of "Standard VitriStandard

the

irreproachable

Vitrified

in attendance.

fied."

John H. Fowler, Chicago, the popular cedar-pole
man, was everywhere in evidence at the convention.
Mr. Fowler's business with the Independent telephone companies has grown wonderfully, and, as a
consequence, he met many customers at the meeting.
Mr. Fowler has lately shipped 40 cars of poles to
one of the leading Kansas Independent telephone
companies.

One

of the
that

was

most unique exhibits at the convenof Raber & Watson, the cedar-pole

The Chicago Die and

was among the prominent pole men at the
convention.
Mr. Reade states that his company is
doing a larger pole business than ever before in
the history of the company.

its initial

interesting

St.

Elec-

producers of Chicago. The exhibit consisted of a
miniature cedar-pole railway, which was constantly

poles,

won many
The list

The Manhattan

Pierce.

paytrol-

H. W. Reade of the Pittsburg and Lake Superior
Iron Company, Escanaba, Mich., producer of cedar

The Allen-Hussey Company's

M.

tion

way, to talk Worcester cedar poles to exchange managers.

this

F.

Supply Company is holding a large trade, parwith the Independents, but in this case
made no exhibit, further than an invitation to dele-

turer of
of

genial

self-tying

.;

tele-

President C. H. Worcester of the C. H. Worcester
Company, Marinette, took occasion, in his usual

make

:ij

Electrical

trical

The

Electric Company, manufacMaxstadt fuses and other telephonic .specialties, made no attempt at an exhibit at the Auditorium. A most cordial invitation, however, was
extended to the telephone men to call at the company's Chicago works.

The Wittenberg Cedar Company

,

Manager

ern

was

Wittenberg,
Wis., took advantage of the occasion to impress telephone-exchange managers with the merits of its
cedar poles.

torium.

,

The Manhattan

original

phones.

B. F. Vreeland came all the way from Denver to
acquaint telephone managers with the quality of the
cedar poles and cross-arms, etc., which he handles.

ated.

ticularly

The American Carbon and Battery Company of
Louis appeared early Monday morning in the
persons of President Henry Wrape and T. P. Gleeson.
The American Carbon and Battery Company
is now pushing a line of carbon specialties for tele-

exhibit, whicli consisted
of samples of the various sizes of Gordon cells.

his work will long be remembered by those that are in a position to understand
what is required of one in his position. The matters of entertainment went off without a hitch, and
Mr. Wolff's successful efforts were greatly appreci-

Much interest was taken in the pole anchor shown
by the Miller Anchor Company of Norwalk, Ohio.
G. H. Miller, proprietor of the company, had on
exhibition the various styles of anchors and augers
manufactured by the company.

St.

Gordon Battery Company's

phone people and

the convention people.

ance.
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Supply Company was,
as usual, strongly represented in the person of West-

J.

Escanaba, Mich., whose
name is familiar to almost every user of cedar poles,
convention.
were represented at the
A.

Chicago agent.
its

D'eccml)cr 13,

Electric

H. Wallis and

J.

J.

Joys,

The National Autophone Company made a most
exhibit.
The president of the company

interesting
is

Samuel

tarv.

Insull,

with C. H. Wilmerding as secre-

The autophone

is

a device to distribute service

and the present exploitation by the National Company is full of interesting points.

Western Agent Chas. L. Hibbard of the Varley
Duplex Magnet Company was in constant attendMr.
Hibbard has
ance during the convention.
worked up since his connection with the Varley
Companv, a fine business with the various telephone
manufacturers through the country.

Roth Bros. & Co. of Chicago were represented by
H. Roth and G. A. Roth. This concern has
supplied many of the leading telephone companies
with its electrical machinery for telenhone purposes
and received many words of praise from customers
C.

at the convention for the excellence of its product.

"A Few

Facts About Storage Batteries," was the

title of an interesting pamphlet distributed by the
Electric Storage Battery Company, as a reminder of
the large number of central-energy storage-battery
eouipments that owe their e.xistence to the excellence
of Chloride accumulators.
G. IT. Atkin represented
the company.

E. B. Seeley of Couch & Seeley, Boston, appeared
on Tuesday. As a bit of news from J. Allen Llaines,
it may be mentioned that the Llaines & Noyes Company of Chicago has just been affiliated with the
Couch & Seeley Company, and fro)n now on Haines
& Noyes will act as the western department for the

Couch & Seeley Company.
Western Manager James Wolff of the New York
Insulated Wire Company, which institution is now
making a specialty of manufacturing receiver shells
in addition to its extensive wire business, as usual,
distinguished himself through his high qualification
as a member of the entertainment committee.
Mr.
Wolff was most prominent in this gathering of tele-

AMERICAN ELECTRIC TELEPHONE COMPANY

S

EXHIBIT.

operation hauling cars of miniature poles. A
miniature telephone line enclosed the railway track.
The exhibit was in charge of A. D. Watson, assisted
in

by M. E. Brown.

A new

coin-controller, for combating "dead-head"
attracted much attention. This was exhibited
by the Controller Company of America, whose' headquarters are in St. Louis. With the use of this device it is impossible to lift the receiver from the hook
without depositing the coin. The device refunds the
coin upon failure to get party called.
The exhibit
was in charge of George L. Mosell.
calls,

The Chicago Pay
sented by

J.

C. Finch,

Station

Company was

repre-

manager, and G. H. Morgen-

sales manager.
In addition to the fine line of
coin collectors, this company took the opportunity to
bring before the telephone consumers a fine time
stamp to be used for recording trouble complaints,
timing correspondence, etc.
new type of pole and
pay counter was also shown.
stein,

A

The Maltby Lumber Company

of

Bay

City, Mich.,

A. Maltby interested many of
the telephone-exchange managers in the company's
products. Photographs of the Maltby pole and tic

was an

exhibitor.

I.

yards, as well as ilUistrations of some of the company's large shipments, were shown. The Maltby

December

13,
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company's business with the Independent telephone
companies has shown a gratifying increase. iVIanager A. Maltby arrived on the second day of the
convention.

As a recompense to the manufacturers and supply
dealers who had been so energetic and generous in
providing entertainment for the delegates, two half
days of the programme were devoted exclusively to
the examination of the many exhibits shown in the
rooms of the Auditorium Hotel. No session of the
convention was held at these times, and the arrangement was regarded as a very satisfactory one by all.

.

President I. J. Kusel was. as usual, to the front
with Eureka apparatus.
Mr. Kusel was assisted
during convention hours at the Auditorium by H.
Kusel, D. L. Canman and H. Rosenow. These gentlemen exhibited and explained the Eureka Electric

Company's transmitters, receivers and generators.
A small Eureka central-energy, multiple-type switchboard was also shown, which excited considerable
comment.

Western Manager E. L. Draffen

of the Gould
Storage Battery Company made an interesting exhibit of the Gould Storage Battery plates in one of
the parlors on the sixth floor of the Auditorium.
The Gould Company has a storage battery eminently
suitable for the needs of telephone people and Mr.
Draffer is now making a strenuous campaign, pushing this battery still further throughout the tele-

phonic

field.

The H.
of J. A.

B. Camp Company's exhibit was in charge
Hammett, and consisted of a full line of

samples of conduit. Sections of vitrified-clay conduit, from single-way duct to nine-way duct, were

shown

much
the

in their various forms.
The exhibit attracted
attention, and especial interest was taken in

samples

states that

way

most interesting display, however, was made at the
Stromberg-Carlson factory, the offices being decorated W'ith palms and cut flowers and a reception
committee being in constant attendance to take Independent convention visitors through the extensive
plant.
Two buses were kept running, making halfhourly trips to the factory.

The Calculagraph Company of New York was represented by its president, Henry Abbott, H. C. Wilson and W. C. Garrison. The company exhibited
its well-known calculagraph, which is used in about
1,200 of the prominent telephone exchanges.
The
calculagraph is a device which automatically shows
the elapsed time consumed in talking over the telephone, and is, of course, largely used in toll service.
The company's three types of instruments for telephone service were

Moselle,

installing

superintendent of
of America, of St. Louis,
an interesting exhibit of his company's

Controller

Company

Mo., made
automatic pay station and controller. The peculiarity of this controller is that it is unlocked from a
distance and automatically Ijy a subscriber's call,
the money being returned to the waiting subscriber
if the correct connection is not given.
These devices
are not sold, but leased to exchanges.

Between 450 and 500 of the delegates and

visitors
the Illinois

enjoyed a trip through the tunnels of
Telephone and Telegraph Company on Wednesday
afternoon. The party, which was under the guidance
of J. F. Crook of the Automatic Electric Company
and S. F. Harris of the Illinois Telephone and Telegraph Company, entered the tunnels at 334 Franklin
Street and left at State and Lake Streets, making
a trip of about

1%

miles.

W. H. Anderson & Sons of Detroit. Mich., showed
one of their cable-reel jacks, used to support reels
of underground cable, as well as other telephoneconstruction tools. Their souvenir took the form
of a bronze button, illustrating three of the tools

also

shown.

Among

those in attendance at the convention was
Fred L. Merritt, secretary and treasurer of the
Standard Pole and Tie Company of New York. The
company had an attractive exhibit, consisting of
Florida heart-pine cross-arms, manufactured at the
company's own mills at Brooksville, Fla. also samples of southern white-cedar or juniper poles.
The
Standard company distributed a neat souvenir, consisting of an octagonal penholder, a facsimile of
Standard octagonal poles. Mr. Merritt was assisted
by W. E. Mitchell.
;

F.

W.

W.

EXHIBIT.

they are manufacturing. W. R. Anderson, secretary
and treasurer of the firm, was in attendance in Room
Mr. Anderson's
640, where the exhibit was located.
stenographer gave her services free to all who had
letters

to

write.

President Jos. C. Belden of the Belden Manufacturing Company, Chicago, appeared on Wednesday.
Mr. Belden is already manufacturing wire at
his new plant, but owing to the fact of having some
patents underway the output for a few weeks will
be more or less limited.
Facilities, however, are
being rapidly added and it will not be long before
the company is running full blast, manufacturing
windings, all sorts of magnets and other goods suitable for telephonic adaptation.

The Stromberg-Carlson Telephone Manufacturing
Company's representatives were:

William Bowen,
R. B. Tyler. A. J. Rousseau. J. J. Nate. Paul D.
Meyers, E. L. Brown, G. H. Pierce, Mr. Hewitt, A.
E. Smith, E. C. Lewis and F. L. Martin. The company had its headquarters in Room 1.36 and there the
above-mentioned gentlemen held forth night and day
Owing to the company's
during the convention.
large factor}- being so near at hand no effort was
made to present an exhibit at the Auditorium. A

Sterling Electric

Company

of Lafayette, Ind.,

Doolittle, H. A. Taylor,
Fowler, F. E. Rotchka, H. T. Doolittle, E. M.
Johnson, Evan Shelby, George W. Metcalf and Miss
Ethel Henderson. Its exhibit was a full line of telephone apparatus, including a complete common-battery lamp-signal multiple switchboard, power board.
Ideal board. Standard Sterling board, distributing
board, protectors of all kinds; also common-battery
and magneto telephones. A feature was an electrically lighted painting of the entire plant at LafayS. B.

The Sterling company gave away watch-charm
souvenirs that were greatly appreciated.
ette.

The Kellogg Switchboard and Supply Company
had at Room 614, at the Auditorium, simply a rendezvous for those who wished to meet the Kellogg
men and go over to the factory. Automobiles furnished by the Kellogg company were constantly making trips back and forth to the factory, and there
waj a steady stream of visitors there all day.

S.

consisted of President A. E. Ziehme,
Pringle, J. E. Keelyn and H. S. Pringle also
;

Peacock and Chas. Saunders.

company came

The Western

the front with interesting apparatus in the shape of new forms of combination
exchanges and toll-line switchboards. There was

one

to

handsome 200-drop combination
This last-named equipment was built
Dowie's Zion City.

especially

switchboard.

The interests of the Lindsley Brothers' Company,
Chicago, one of the largest producers of cedar poles
in the country, were well taken care of by President
George L. Lindsley, Vice-president C. P. Lindsley
(who came from Spokane, Wash.), Edward A.
Lindsley, manager of the northern branch, and Assistant Manager J. A. Navarre. Photographs of the
company's various yards, and interesting illustrations showing methods of cutting poles were shown.
The company

distributed a unique button, represent-

ing a "pole cat."

Among the most interesting exhibits at the convention was that of the Farr Telephone and Construction Supply Company.
President C. W. Farr
and General Manager E. W. Hurst were present in
person to extol the merits of the Farr products.
Much interest was taken in the company's special
high-grade bridging telephone, with its 150,000-ohm
generator. This telephone is especially adapted for
country lines, and received critical inspection. The
company also exhibited a full line of its various
products, so well and nopularly known.
Frank B. Cook, so well known to every buyer
of Independent telephones, now running a finely
equipped factory in Chicago, manufacturing telephone accessories, made a fine exhibit in one of the
parlors on the sixth floor. Mr. Cook's 24 years of
experience in practical telephone engineering, a great
deal of which time was spent in the closest study of
the best Bell practice, now stands him good stead
and the Cook telephone accessories embody a numMr. Cook is now making
ber of valuable features.
a specialty of looking after the manufacture of parts
and accessories in the telephone line.

The Nungesser

S

The

was represented by W. E.

convention

Electric Battery Comnany, through
of H. G. Robbins of Cleveland and
Thomas G. Grier of Chicago, made a most interesting exhibit of the various Nungesser batteries. For
a number of years the Nungesser comnany made a
specialty of a high-grade battery, peculiarly suitable
to telephone needs.
At this convention the Nungesser 1900 type of primary battery was decidedly
The Nungesser display was a tasteful
in evidence.
one and covered practically all of the company's
more important types of Nungesser batteries.

the

CHICAGO PAY STATION COMPANY

the American Telephone Company's specialties
presented, but the handsome switchboard excited no
end of comment. Otto Leich of the American company explained the merits of the Leich four-party-line
selective-signaling system and the other products
manufactured by the company. H. P. Clausen, chief
engineer, was also in attendance.
all

The Western Telephone Manufacturing Company
was well represented. The company's staff at the

especially for

conduits.

George L.
the

of nine-way conduit. The company
the only concern manufacturing nine-

it is

429

efforts

State Electrical Comnany of WheelVa., had an attractive exhibit, which consisted of a line of pole-top terminals and sidebracket terminals for underground and aerial cables.
The company also exhibited a line of special hardware for cable work. These specialties were desierned by F. B. Hall, who was in charge of the exAnother device shown by this companv which
hibit.
attracted wide attention was the selectanhone, a new
system.
The
partv-line selective ringing
lockout

The Mountain

ing,

W.

merits of this system were thoroughly explained to
The selectaphone
those interested bv A. F. Poole.
is the invention of Messrs. Hall and Poole.

The American

Electric Telephone Company's conin great number and was headed
by President Burns and General Manager Ilimsen.
The American Electric Telephone Company showed
its shrewdness in the matter of clever advertising.
The electric illuminating sign on the parlor floor
and especially the pathway sign under foot created
quite an impression. The .^merican company's exhibit
was so extensive and the large switchboard which
it
presented was so large that it was compelled
to extend from the two parlors engaged out into
the ball. It would take too much space to enumerate

tingent appeared

FRANK

B.

COOK

S

EXHIBIT.

Among

the Kellogg men at the Auditorium were
K. B. Miller, A. E. Barker, W. P. Booth, W. W.
Dean, R. L. Ames, R. H. Manson, A. B. Kratz,
W. R. Hind, J. C. Lewis, R. S. Mueller, D. D. MacKay, H. E. Krause and G. L. Ainsworth. Mr. Gunn,
the new advertising manager, was also present.

W. H. Butler, manager of the Kent (Ohio) Home
Telephone Company, was an interested visitor at
Interstate Telephone Convention at the Auditorium.
Mr. Butler is well known throughout
that section of Ohio, with Kent as a center and the
Home Telephone Company's lines now connect Ohio
and a number of the surrounding states to the extent of hundreds of miles.
The Kent Company
is now in Independent lon.g-distance communication
with Pittsburg and other distant points. Mr. Butler
has been in the telephone business in Ohio for a
number of years and has brought the Kent Company
into such prominence that it is now considered one
the

of the finest telephonic properties in Ohio.

The

Electric Appliance Company had headquarters
612.
In the Lake Front Park, in front
of the hotel, a four-inch layer of snow made it
possible for four or five boys employed by the company to track in 2S-foot letters the legend "E. A. Co.,
Room 612." This attracted considerable attention.
In Room 612 the "largest current-giving battery in
the world," labeled Eaco was displayed, beina: something like eight feet high and
feet in diameter.
The self-talking Eaco telephone and the first house
built upon the World's Fair grounds attracted their
share of attention. The exhibit was in charge of

Room

at

3%

S. A. Dinsmore, I. A. Bennett, J. B. MacMullen,
A. Rail, E. Brown, O. T. Kimmel, P. R. Boole, F.
Crane and George Levee.

The

International Telephone Manufacturing

S.
J.

Com-

pany of Chicago had a strong delegation.
In attendance were President Heni-v Shafer. W. E. McCormick, D. L. Barry, M. H. Bently. D. E. Corliss,
W. Hennessy, John C. Burmeister and R. N. Stites.

The International company exhibited a handsome
400-line hotel switchboard, built especially for the
new Claypool Hotel in Indianapolis. This board is
equipped with central-energy lamp signals, the same
There was also exas the public exchange boards.
hibited a power .switchboard for East Aurora, N. Y.,
.distributing
board
and a section of
and a lightning
arrester of a 12.000-International board for Detroit.
The company also showed power machines for a
2.400-capacitv central-energy board at Bloomington,
III.

Electric Company of Cleveland had
exhibit in
Rooms 601 and 602 at
The larger room was equipped
the Auditorium.
with four large switchboards representing the company's new unit-tvpe switchboard, two of which are
of a magneto-call and two common-battery.
large
exhibit of telephones was also made, most of which
were in direct communication with the various switchhandsome power
boards, and shown in operation.
board was also in full operation. The company gave

The North

an

elaborate

A

A

:
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Long-distance, or,

The stairway advertising of the
particularly noticeable, and itis safe
to say that there was no telephone man coming into
the Auditorium but "bumped" into Swedish-American signs and banners. Other attractions were the
itself.

company was

balloons that carried the Swedish-American banners
to the ceilings throughout the various hallways and
The Swedish-Amerthe rotunda of the Auditorium.
ican company was represented by E. B. Overshiner,
T. Lidberg, F. M.
Overshiner,
A.
Macklin,
V.
C. H.

was

Scott.

introduced

at

:

ing

its

service

into

the

city

of

Chicago,

the

for

purpose of affording communication between tne
izens of Hyde Park
city of Chicago;

cit-

and the business center ot the

"Therefore, Be it resolved, that the city electrician
of the city of Chicago be authorized, and he is
hereby authorized, to rent to the United Telegraph,
Telephone and Electric Company snace in the underground system of the city of Chicago for not
to exceed one cable, containing not more than 10
conductors, for the purpose of establishing communication between an office of said company to be
established in a place convenient to the general
public in the city of Chicago.
"The agreement granted to be revocable by the
mayor at any time at his discretion."

EXTENSIONS AND IMPROVEMENTS.
The Wayne County Telephone Company has about
comnleted the installation of its system in Oyde,
N. Y., and Charles A. Lux of that place, president
of the company, states that the Independent^ telephone system inaugurated by his company will be
extended throughout the entire county.
In a statement recently issued by the Cumberland
Telephone and Telegraph Company, the growth of
its business during the month of October is shown
Number of subscribers, October i,
as follows:
1902, 87,626; number added during the month, 4,545:
number discontinued during the month, 3,251 net
;

increase

for

October,

1,294;

total

number

of

sub-

October .31, 1902, 88,920.
The Independent telephone exchange at Bloomington. 111., which was established nearly seven years
A large amount of
ago, is being greatly enlarged.
cable is being placed under ground, as well as on
poles, and the exchange is being re-equipped with
an International lamp-signal central-energy multiple
switchboard and long-distance central-energy teleThe plant will have a capacity for 2,400
phones.
scribers

subscribers.
The Equitable Construction
of Chicago has charge of the work.

A

Company

of persons interested in the new Crawfordsville find.) Co-operative Telephone Company
held a meeting at Crawfordsville on November 25th
and a final decision on the matter of incorporation
was reached. The articles of incorporation, as prepared, were approved and filed with the secretary
of state on November 29th. There are about 60
men interested in the company. Another meeting

number

for service

Therefore, as a compromise, it was decided to use the nearest railroad mileage.
Overtime
was to be computed at one-third or one-fifth of the
initial rate, according to whether a three or fiveminute schedule was used, and in cases where this
method of computation produced an uneven number
of cents, the minute rate was fixed at the nearest
nickel.
In order to avoid the large number of uneven
facilities.

..

rates,

which would

exist,

if

were based on

rates

the exact mileage, the following table was prepared
Five miles or under, 10 cents; six to 15 miles, 15;
16 to 24 miles, 20; 25 to 35 miles, 25 36 to 45 miles,
30; 46 to so miles, 35; 51 to 60 miles, 40; 61 to 75
miles, 45; 76 to 85 miles, 50; 86 to 90 miles, 55;
91 to 112 miles, 60 cents.
The only matter of importance not touched on by
the rate convention was the subject of special rates
for night and Sunday service, and it was not until
1896 that the licensee companies adopted the halfrate night schedule, and it was not until 1899 that
the American Telephone and Telegraph Company
;

followed suit.
In the latter part of 1899 or the early part of
igoo the American Telephone and Telegraph Company changed from a five-minute to a three-minute
basis for all rates on either side of Buffalo and
Pittsburg.
Rates going from one side of this imaginary boundary line to the other side are still based
on a five-minute period.
In certain parts of the United States, most notably
in California, a period of IS seconds was introduced
and has been quite successful, owing to the peculiar
geography of that part of the country and the careful way in which the subscribers were educated.
One-minute rates have been introduced in various
other parts of the country, but have not been successful, either from a financial or operating standpoint.
The principal reasons for the failure of this
short period to succeed were, first, because of the
inability of the companies to furnish facilities in
the shape of direct circuits, and, second, because
of the magnitude of the task of educatin.g so largea number of subscribers separated into small communities, each having several centers of commercial
point more clear, I will say that,
from the very careful study I have made of the
subject, the fractional-minute rate, or even the oneminute rate, will never be practicable until toll-line
companies are able to furnish a sufficient number
of direct circuits between points where it is desirable to establish such rates to handle the business
promptly, and also to furnish each direct circuit
with an operator at either end having no other business to handle. Furthermore, toll-line patrons will
have to be educated to the point of either transcribing or memorizing their proposed conversation before
the connection is established.
I will now try to reply to the inquiry, which, with"How did
out doubt, is uppermost in your minds
the rate conference arrive at its minute-message-mileminute?"
cent
mile
per
one-fifth
of
one
per
rate of
When I first decided to prepare this paper, I made
a strong effort to secure irrom certain ofiicials of the
American Telephone and Telegraph Company the
minutes of the first rate conference, as I preferred
I was, however, unto quote from them verbatim.
able to secure this rather important document, and

To make

this

:

A paper

read

phone Association

telephone plant.

phone

I.

son

is

before the Interstate Independent TeleChicaEo, December lo, tgoz. Mr. RobinUnited States Tele-

at

assistant general manager of tho
Company of Cleveland, Ohio,

1902

must therefore be content to describe briefly the
process and line of thought by which the initial-rate
basis, which is now almost universally used, was
devised. Let us create for our purpose a toll-line
property, consisting of 30 miles of pole line, 10 miles
of which consists of the very best construction, 40
30-foot, seven-inch-top poles to the mile, with an
ultimate capacity of 50 wires and a present capacity
of 20; we will suppose that the second 10 miles
represents the average construction of 30 25-foot 6%inch-top poles to the mile, with an ultimate capacity
of 20 wires and a present capacity of 10 wires the
third 10 miles to consist of a 25-foot bracket line,
built upon the cheapest possible specifications, and
used presumably as a feeder to reach some small
town.
wish to discover what rate we can safely
make per minute-message-mile and show a profit on
our investment. Our first section will cost us approximately $950 per mile, or $9,500; our second
section will cost approximately $wo per mile, or a
total of $5,000; our bracket Hne $150 per mile, or
$1,500, giving us a total investment for this imaginary property of $16,000. Figuring interest at five
per cent, and depreciation at five per cent., our fixed
charges will be $1,600. Operation and maintenance,
including taxes and general expense, and extraordinary maintenance, may be safely figured at 10 per
cent. more.
must therefore earn $3,200 per annum on the $16,000 investment before we can show
any profit for stock.
cannot, as in an exchange
proposition, base our prospective earnings upon our
number of subscribers and our averaee earning per
subscriber, for toll business is strictly a measured
service, and no matter how good our facilities, we cannot handle business until it is offered. The telephone
day averages from four to seven hours per day, according to locality, and from several hundred peg
counts which I have examined, the circuit load varies
from one-half message per circuit-mile per day to
three messages per circuit-mile per day. As we wish
to be conservative, we must adopt the minimum figures, if we would have a safe rate.
Now, this little
imaginary system of ours contains 310 circuit-miles.
On the basis of one-half a message per circuit-mile
per day, we would handle 155 three-minute messages
per day per circuit-mile, and if these messages averaged 10 miles, as they probably would, we would
handle 1,550 message-miles per day. To reduce this
to minute-message-miles, we multiply by three, which
gives us 4,650 minute-message-miles per day, or
Now, we
1,674,000 minute-message-miles per year.
have seen that we must earn at least $3,200 per year
in order to cover our interest, depreciation, operation
and maintenance, so by dividin.g $3,200 by 1,674,000
minute-message-miles, we find that we must charge
and receive .0019 of one cent per minute-messagemile.
The Bell rate conference decided upon .002
of one cent per minute-message-mile, and the result
;

We

We

We

little computation
shows that by charging
rate, we will still have .0001 of one cent per
minute-message-mile to spare, on the basis of the
most conservative figures we can possibly use. Please

of our
that

bear in mind that, aside from the estimated circuit
load, the figures which I have used are selected arbitrarily and mean nothing except to demonstrate the
line of thought.
This basis of computing rates is being used to-day
by nearly all of the larger Indenendent toll-line companies and is found to be profitable.
As to the future,
it
is difficult to anticipate the readjustments which
are bound to come as labor and material increase in
cost, but, as a personal opinion, which you can accept for what it is worth, I would say that I believe
that improvements in operating and advances in the
art will more than offset the increases in construcFor the present, we stand in
tion and maintenance.
urgent need of uniformity, for there is no one branch
where
the
lack of it is so sadly felt
of the business
In nearly
as in this great question of toll rates.
every other part of the business, details of operation
have an effect upon the local situation onlv. but their
effects on toll-line service are as far-reaching as the
country itself.

Northeastern Iowa Independent Tele-

phone Association.

influence.

be held soon to elect officers and to make arrangements for the construction or acquiring of a

will

established

carried.
It was also decided that pole mileage would
work a hardship on the patrons, who were not responsible, and should not be required to pay for the
failure of the telephone company to provide direct

Monday's

last

rates

Telephone and Telegraph Company was five minutes, and the limit adopted by other licensee companies was three minutes. In computing the mileage, it was decided that the air-line distance would
work a great hardship upon the companies, because
of the few routes which then existed and the roundabout way which nearly every message had to be

Independents Seek Toll-line Connection with Chicago.
resolution

The

the American Bell Telephone Company, and delegates attended from many of the licensee companies.
As a result of this convention, and the vast amount
of preliminary work which preceded it, a standard
basis of computing rates was adopted, which not only
fixed the rate per mile and established the time limit,
but also established the method of computing overtime, measuring mileage and computing rates so as
to avoid the odd cent.
I will state briefly the main
features of this schedule. All rates were to be based
on a charge of one-fifth of one cent per mile per
minute. The time limit adopted by the American

arrangement of transmitter and receiver with horn
attached, whereby the speaker was enabled to hear his
own voice at a distance. In the matter of convention advertising, the Swedish-American Company dis-

meeting of the Chicago City Council which may
prove to be of much importance to Independent telephone men. For some time past, the Independent
companies in the territory surrounding Chicago,
have been endeavoring to gain admission to the city,
and should the above-mentioned resolution be
passed, that point will have been gained. The resolution, which follows, was introduced by Alderman
Dixon, and, after having been read, was referred
to the committee on gas, oil and electric lignt.
"Whereas, The United Telegraph, Telephone and
EVctric Company is operating a telephone system
in the town or Hyde Park, by virtue ef an ordinance
passed by the town of Hyde Park, authorizing the
said company to use the streets and highways of
and
said town for the purposes of its business
"Whereas, The said company is desirous of extend-

inter-

over these lines were not based upon the cost of
producing it, from any information I have been able
to secure, but rather upon the telegraph rates, which
at that time represented the only competition.
These
rates varied in different parts of the country, from
less than one-half cent to ii/^ cents per mile, and
the time limit varied from five to 10 minutes, although overtime was seldom charged. It was not
until the incorporation, by the Bell interests, of the
American Telephone and Telegraph Company that
any considerable time and thought were given to
this most important subject.
In the early 'go's a rate convention was called by

illustration of the sensitiveness of the Swedish-American transmitter was presented in the form of an

Ferguson and R. L.

more properly speaking,

urban telephone service, was established in the early
by various licensees of the American Bell Tele-

'So's

phone Company.

13,

I

By H. H. Robinson.

Company,
Telephone
Swedish-American
The'
through the enterprise of President E. B. Overshiner,
was conceded to have secured one of the most atThe
tractive and prominent locations in the hotel.
south parlor, joining the ladies' reception room, was
literally filled to overflowing with Swedish-American
The apparatus was well exspecialties and friends.
hibited, especially the company's central-energy apA good
paratus, and magneto call-bell apparatus.

tinguished

December

Toll Rates.^

out a good-luck badge, consisting of a celluloid button with a rabbit's foot attached thereto. In addition to this, a miniature transmitter finished iri gold
was passed around and was universally found in the
The exlapels of the delegates and other visitors.
hibit was in charge of F. F. Sapp, ably assisted by
L. G. Bowman, George B. Pratt, H. G. Knight and
C. H. North, president, and G. C. Steele,
J. F. Davis.
secretary and treasurer of the company, were in
evidence on Wednesday and Thursday, and met many
of their large circle of acquaintances.

A

;

At

a meeting held in Waterloo, Iowa, last

month

Iowa Independent Telephone Asformed. The preliminary meeting
was called to order by S. S. Lichty of Vinton. Iowa,
who gave a short talk on the benefits to be derived
the Northeastern
socilatSon

was

from permanent organization. W. M. Traer was
then chosen temporary secretary. Before proceeding toward a permanent organization, brief addresses
were made by some of the telephone men who
were present. Following these talks, a committee
was appointed by the chair to consider the subject
permanent organization. This committee was
composed of E. D. Naven, Vic. Stevens and E. C.
Hampton. It reported in favor of an association.
follows
elected
were immediatelv
as
Officers
of a

vice-president,
President. Vic. Stevens of Dubuque
secretary and
F. Van Vors of Independence
J.
Constitution
of Vintno.
treasurer, S. S. Lichty
committee
and
special
were
adopted,
a
by-laws
and
was appointed to prepare a programme for the next
meetincr of the association in February next at
;

;

Independence. Iowa.

The Ohio Valley Traction Company of Carroll
certifies to an increase of capital stock
from $25,000 to $100,000.
County, Ky.,

;

December

i
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Ohio Telephone Notes.
President Dickson will shortly call a meeting of
the directors, and his plans for refinancing the FedHe says
eral Telephone Company will be explained.
that it will take half a million dollars or more to
put all the subsidiary companies on their feet and
make the improvements and extensions needed, and
that this money will either be put into the company
by the Everett-lMoore syndicate or it will be obtained by selling some of the stock to outside parties.
.•\11
the plants will receive aid at once, after the
money is secured, except the Cuyahoga, for which
nothing will be done until the city authorities see
tit
to grant the company the right to increase its

The United States Telephone Company will
given more money at once and needed extensions

rates.

be

and improvements will be made.
The Circuit Court of Ashland

County

has reversed the decision of the lower courts in the conCompany
Telephone
Union
tention of the Central
for a franchise in the town of Ashland, and the
company will be allowed to install a plant there.
The grounds for reversing the decision was that
it was against the evidence and against the law of
the state.
The Urbana Telephone Company, Urbana, has
President, C. H. Marelected officers as follows:
secretary, J. F.
Blose
vice-president, J. I.
vin
;

:

treasurer, John C. Powers.
said that the farmers about Fostoria are making so many applications for service that the lines
of the Federal company cannot supply half of them.
Plans are now being made to extend the lines in or-

Brand

;

It is

der to

accommodate

none of them proved what was desired.

They

be-

however, that this will result in securing an
idea upon which to base such a piece of mechanism.
lieve,

The Cincinnati Telephone Company, Cincinnati,
has been incorporated with a capital of $50,000 for
the purpose of operating telephone and telegraph
lines from w-ithin the city of Cincinnati to Lebanon
and other points in the surrounding country. Robert W. Seebaum, R. C. McCracken, Jr., Sheldon

S. Nowotny and James P. Hughes
It is said this company has
incorporators.
been organized for the purpose of operating in competition with the Bell company, which has had a
monopoly of the business up to this time.
An ordinance has been introduced in the City
Council of Hamilton for a franchise to be granted
Claude Wyant
to A. J. Wells and E. E. Bowman.
of- Toledo has also applied for a franchise to build

Browne, John

are the

and operate a plant in that city:
The Hamilton Home Telephone Company, Hamilton, has filed a mortgage of $200,000 to the Cincinnati Trust Company to cover a bond issue of
the same amount, the proceeds to be used in completing the plant, which has been under construction
for some time, or probably to pay what is owing on
said there is again a war on at Wellington
between the Independent company and the Bell.
The latter has been making gains of late and threatens to overtake the Independent in the number of
0. M. C.
telephones in use.
is

Telephone News from the Northwest.
announced that the Duluth Telephone Company has accepted a condition imposed by the council of Duluth, Minn., that it pay a gross earnings
tax of one per cent, if permitted to restore its inIt

is

The city fought the
city offices.
in the courts to compel its retirement after

struments to the

company

the expiration of its franchise, but lost. Then all
the company's instruments were ordered out of city
The company made overtures to replace
buildings.
them and the council made a demand that the company pay the same tax which its competitor did.
This proposition has now been accepted.
The Dakota Central Telephone Company will rebuild the entire exchange at Oakes, N. D., recently
purchased.
Edwards, Wood & Co., grain commission merchants of Minneapolis, have bought a controlling
interest in the North Dakota Telephone Company
of Aneta and Northwood, N. D. The company has

a metallic line between Mayville,

Starkweather,

and

will

that a private telephone line on a farm becomes a
part of the realty.
The owner of a stock farm on
which he had a private telephone line, sold the line
to a telephone company.
Later he sold the farm
to others, without making any reservation for the

The

property
owners promptly
which brought the matter into
result named.
The kocky Mountain Bell Telephone Company
has been refused admission to Red Lodge, Mont.,
and has just opened an office on the edge of the
town limits.
The Pacific States Telephone Company plans a

telephone
line.
disposed of the
court, with the

line,

extend

Devils Lake and
further in the

it

spring.

The Northwestern Telephone Exchange Company
has completed long-distance connection with Winnipeg, giving connection with the Twin Cities and

a month.

The storm of December 2d cut off
connection between the Twin Cities and Chicago,
but the long-distance telephone wires remained in
order, and the daily newspapers received a good
deal of their outside news by that medium.
Judge Smythe of Burlington, Iowa, has decided

telegraphic

States Telephone
Extensions.

Company's

The

Pacific States Telephone and Telegraph Com(Bell) is planning for many miles of new
telephone lines to be built next year. One improvement will virtually amount to an additional line

pany

number

Washington.

coma

cuit"

improvement.
In speaking of the plans for next spring and
summer. District Manager Charles W. Reynolds

long-distance extensions in
of
Eastern
By the use of the new "phantom cirseveral additional lines are to be fitted up
between a number of cities as between Spokane

—

and Walla Walla, between Spokane and Wenatchee.
Spokane and Cceur d'Alene City, Moscow, Idaho,
and Colfax, Wash., and Walla Walla, Wash., to
Portland, Ore.

R.

Indiana Telephone Items.
The Co-operative Telephone Company of Crawfordsville has filed articles of incorporation.
The directors of the Mason Co-operative Telephone

Company have decided

to construct

new trunk

lines

Mechanicsburg and Cyclone.
The commissioners of Grant County have granted
the Citizens' Co-operative Telephone Company of
Fairmount a franchise to operate in Grant County.
By an agreement with the Central Union company
the new concern has the use of its lines to Marion
to

The

city of Evansville was for several days pracwithout telephonic communication with neighboring towns and cities in Southern Indiana, Southern Illinois and Northern Kentucky, as the result
Lines were down in all directions and
of a storm.
400 city telephones were also put out of use.
The Kinlock Telephone Company of St. Louis
has asked for a franchise for a long-distance line
from the Illinois state line to Terre Haute. The
company has completed its line to Casey, III, and
wants to connect with the Citizens' company at
Terre Haute, and will thereby establish direct connection with the long-distance system of the Indiana
Independent lines through Indianapolis.
The Independent Telephone Company of Kokomo
private
has announced an advance in rates for
houses to $1.50 a month. The present rate is $1.25.
This is likely to precipitate a renewal of the war
between the Bell and Independent companies. The
Bell company has charged $1.50 per month for residences, and to recover its hold will probably reduce
tically

its

rates

to

$1.25.

The Logansport Home Telephone Company gave
Tuesday to hundreds of visitors, exhibiting the plant and explaining the workings of
the telephone.
The Louisville Home Telephone Company of Louisville, Ky., has complied with the Indiana law by
filing articles of incorporation with the secretary of
The company has
state and procuring a license.
$75,000 capital represented in Indiana, principally
The capital stock of the
in the city of New Albany.
concern as represented in both states is $1,500,000.
a reception last

way

direct instead of by
direct line would be a great

said

"We

:

new

are trying a

Portland,

of

invention

a

the

called

phantom circuit. By means of this we can put in
a new circuit between two places without additional
wires.
The only provision is that there must be
two circuits using the same sized wire to work on.
At present it takes two wires for a circuit, or four
wires for two circuits. If we have two circuits
with the same sized wire, we can put in an additional
without stringing additional wires. In other
words, four wires will serve as three circuits, and
conversation can be carried on over all three cir-

circuit

same

cuits at the

time."

Louis Glass, vice-president and general manager
of the Pacific States company, in an interview, is
thus reported
"We contemplate a number of extensions, north, south and east, which will cover
the whole Inland Empire and both, sides of the
Willamette River.
Arrangements are now being
made for this work, which will certainly begin in
the spring, and possibly during the winter. The
various telephone systems have now covered the
whole continent, so that a man in Portland can talk
:

as far as some points in Wyoming and I believe it
would be possible to carry on conversation across
the continent. But telephone business is not a commercial success over a greater distance than 1,200
miles, for the wires consume so much copper that
we should have to fix the rate at a higher figure
than the business would stand. Beyond that distance it is cheaper to use the telegraph, because
the messages can be sent over a light iron wire,
although we send telegrams over our wires at the
same time that conversation is going on over them."

American

Bell Output.

The American Telephone and Telegraph Company
its report for the periods ended November

has issued
20th:
Month

1902.

1901.

1900,

1899.

93,487
36,838

88,497
27,510

52,208
36,412

69,117
19,992

56,649

60,987

15,796

49,125

994,422
420,682

867,323
352,173

576,570
257,110

608,715
183,263

573.740

315,150
2,467,966

319.460
1,899,965

425,452
1,550,702

:

Gross output
Returned

Net output

December

2ist to

November

Gross output
Returned

Net output
Total outstanding Nov.

20th:

20.. 3,099, 346

GENERAL TELEPHONE NEWS.
Southern Telephone Developments.
The Southern

Bell Telephone

Company

is

build-

ing a long-distance line to Waycross, Ga.
The South Carolina Telephone Company of Columbia has completed rebuilding a line between
Camden and Sumter, S. C, which is connected with
Columbia.
The Southern Bell Telephone Company has purchased a site at Charlotte, N. C, for building a
three-story modern exchange building.
An injunction has been issued against the Hampton (Va.) Telephone Company to restrain the company from discontinuing its service in Norfolk, Va.,
in connection with the Southern States Telephone
Company. This is said to be the beginning of a
long fight between the Bell company and the local
company at Norfolk, Va.
Mrs. Annie McElroy Brett, who owns telephone
systems in El Paso, Texas, and other cities, will
probably be granted a franchise to install a system
in Chattanooga, Tenn., with the privilege of putting
The grantees guarantee
the wires underground.
that $100,000 shall be expended in six months from
of
the
final
ordinance.
passage
the
It is reported that the Southern Bell has purchased the local telephone interests at Pickens, S. C.
The Polk County Telephone Company of Tryon,
N. C, has been chartered, among the stockholders
being Thomas C. Mills. The capital stock is $5,000.

the entire Bell system.

The Interurban Telephone Company has secured
a site at Alexandria, Minn., for the erection of a
brick exchange building.
The Northfield (Minn.) Telephone Company finds
that $1.50 a month for business connections is not
a profitable venture and announces a raise to $2

Pacific

from Spokane to Walla Walla, from Spokane to
Wenatchee, Spokane to Cceur d'Alene, Moscow,
Idaho, to Colfax and Walla Walla to Portland.
In addition to this, next spring may find Spokane
and Tacoma using a direct line, thus saving the
delay of having to be switched around by way of
Portland.
Because of the shorter distance to Ta-

subscribers.

all.

The Federal Telephone Company announced some
time ago that it would be willing to pay a snug
little sum to the successful inventor of a call regIt is said that the officers have been kept busy
ister.
for some time with would-be inventors with all kinds
of contrivances which they have put together, but

It

431

The Chicago Drainage Canal and

its

possibilities

waterpower purposes
for
formed the general subject of a talk by Lyman E.
Cooley before the Chicago Referendum League recently.
During his talk Mr. Cooley said that he
estimated it possible to develop 150,000 horsepower
easily in the canal, and that the cost of this enormous power would approximate $15,000,000. He
development of the canal
the
said further that
would add to the wealth of the state $700,000,000
and would bring at least 750,000 more people to its
banks.
as

a

waterway

and

The
III.,

F. E. Bell
to a

certifies

Telephone Company of Desplaines,
change of name to the Desplaines

Telephone Company.
People's Telephone Company of Jackson,
has been sold to the Citizens' Telephone
Company of Grand Rapids, and its name has been
changed to the Citizens' Telephone Company.

The

Mich.,

C.

C. Kritzer, the retiring

manager of

the Zenith

Telephone Company of Duluth, Minn., received a
testimonial from the employes of the exchange in
the shape of a handsome gold-mounted umbrella.

Danish and Swedish telephones have been connected with the submarine cables between the two
countries.
The two governments have agreed that
the toll rate shall be 25 cents for a three-minute
The charge over the London-Paris telephone
talk.
cable for a similar conversation is $2.

Connecticut capitalists have organized the Hudson
River Telephone Company to compete with the Bell
company. The company's headquarters will be at
Hudson, N. Y., and its capital is $50,000. R. J.
Foster of New Hartford, Conn., is president, and
R. L.

Andrews

of

New

Britain, Conn.,

is

secretary.

A

Berlin (Germany) dispatch states that after
extensive experiments with Professor Pupin's longdistance telephone invention, Siemens & Halske have
acquired his patents for Europe, and intend to connect all the great centers. The experiments have
shown that with the Pupin circuit a message is
plainly audible to a person standing over 10 yards
from an ordinary receiver.

Cominissioner

Allen

of

the

Patent

Office

has

handed down a decision granting a motion made by
Kempster B. Miller to suppress the testimony of
Harold D. Stroud in an interference case involving
the invention of a telephone-exchange system, deciding that "where it appears that the testimony taken
by one of the parties to an interference relates solely
to public use it will be suppressed."
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Electric Variable-speed Control.
Part
Discussion in

III.

New Yokk (November

2Ist).

R. T. E. Lozier of New York: What I particularly want to point out in my paper is the very
close relation that the individual motor, with its
variable-speed drive, bears to what is now known
as the new shop method.
Perhaps Edison was one
of the first men to enunciate the principle that it is
better to waste the tool if you can save your labor.
He put that theory in practical operation in his
large cement works; and I know that for years he
has always worked to the end of increasing his product as being the most practical means of increasing
the profit.
Experiments were tried, beginning some
four years ago, at one of our largest steel works,
and thousands of dollars were expended in experimenting, not only with cutting steels, but also in
variable speeds.
It is found that the general machine-shop practice was far, far behind the possibilities of what could be gotten out from the work
of a shop with a given equipment and pay roll.
These tools, instead of applying the thumb rule, apply the rule best adapted to the work, and increase
the output from 100 to 300 per cent., and in some
cases 500 per cent. Given the exact amount of
time to displace certain amount of material, given
the shape of his cutting tool, not only is the operator watched, but bringing up the speed under
these conditions the demand on the power is improved. I was told by the superintendent of one
of the largest shops in this country two weeks ago
that by using the variable-speed motors they increased
the output over 40 per cent., which was a very great
gain for them to attain
and so I say that the
variable-speed motor bears an intimate relation to
these new shop methods. I think the mechanical
;

engineers have not been disappointed in placing
upon us the responsibility of introducing these new
methods of operating their tools.
What is involved in a multi-voltage circuit? The
multi-voltage circuit involves a given source of supply isolated plant or central station having two
wires.
It then involves a balancer.
The balancer
is not, as is generally supposed, a large compass and
device, having a capacity sufficient to carry all the
motors at the lowest speed. The larger the number of tools driven by motors controlled with the
speed variation, the larger the number of tools,
the smaller the balancer may be; arid we have
taken it as a rule that the armature of a multivoltage balancer need not be larger than sufficient
to operate the largest single motor on the circuit
at its lowest speed, and that is borne out in practice
in a number of cases.
Gano S. Dunn of Ampere, N. J.
The company
with which I am connected is at present engaged in
litigation involving a number of the features presented here this evening, and the attorneys of the
company have requested that I do not take part in
the discussion. However, I think I may with propriety refer to the behavior of motors under weak
field.
Several of the authors who have presented
papers describe systems in which a motor was expected to give a constant horsepower over a speed
range varying from two to one, by means of field
weakening. This means that if a motor is fully
loaded at one speed it will take the same current
and deliver the same horsepower when its field is
weakened to an extent that will increase the speed
100 per cent.
Now, such is not my experience. It
is particularly important in connection with the operation of machine tools, because as in the case
described by Mr. Storer, in which the motor might
be a motor used to drive a lathe, the heavy torques
would occur in the lower ranges of the speed, and
his motor, which he describes as a five-horsepower
motor, running at 375 revolutions per minute, normally, might be called upon for that five horsepower at a speed almost equal to 750 revolutions
per minute, under a field weakened 50 per cent.
If the motor is properly designed to give proper
commutation with that maximum current, and maximum field strength, then it, in my opinion and experience, will not give it with only half of that
field strength.
I admit that there are
motors that
would do that, but they do it only because they
start off initially with
a great excess of field
strength and which, therefore, -may very properly
be weakened. If you have a motor which is susceptible of as great an amount of field weakening as
this, it is a special motor and expensive
or if you
submit a standard motor to this degree of field
weakening and expect it to commutate the same
current at double speed, the commutation will be

—

:

;

unsatisfactory.

H. E. Heath of Windsor, Conn.
I agree with
Mr. Dunn in saying with the ordinary construction
of the standard motor, if you propose to get a wide
range of speed, or variation of field, it will necessitate the use of a much larger motor.
But that is
not saying that special construction of motors cannot be made, because I know that a form of motor
:

can be

made

that will give us practically sparkless
commutation over a fairly wide range, and still
rot be largely in excess, with regard to either cost
or weight, of the standard motor.
S. T. Dodd of Pittsfield, Mass.
I was interested
in Mr. Leonard's article on the application of this
multiple-unit voltage speed control to railway systems. There is one question
I
would ask Mr.
Leonard, and that is what facts he can give us in
regard to the weight and efficiency of such a loco:

December

motive as he describes. It will be impossible to
apply such a system as he describes, of single or
srnall units, and the only field for such a locomotive
will

sider

be

for trunk-line service.
large locomotive like

Now,

let

us

con-

and
Ohio tunnel locomotives, weight 96 tons. I do not
exactly how much waste room or waste weight
a

the

Baltimore

know

there is. I do not think there is much of either.
These locomotives are operated by a motor-generator
set,
which weighs 36 tons. It raises the voltage
from 500 to 700 volts. Suppose it generated 700
volts.
To develop that amount of current it would

require about a 7SO-kilowatt motor-generator, weighing somewhere betvveen 50 and 60 tons, and making
the total weight 150 tons.
Thus, it will be seen
for large locomotives they would get a weight somewhere in the neighborhood of 150 tons, which will
cut the weight efficiency down less than we could
expect to have it in electric motors of this style.
Arthur Williams of New York city
Our experience in applying motors directly to shop tools has
been very much as has been described by Mr.
Lozier, but I think we took almost too low an
average for the demand upon the supply service.
If I understand his average, it is about 10 per cent.
Our experience is it is more nearly 25 per cent, to
30 per cent. There is also the point to be remembered in using the neutral wire for the three-wire
distributing system, that large power loads are apt
to unbalance the three-wire system and possibly interfere with the quality of the service.
The cost of installing individual motors, I think
it
admitted, is much larger in the first place.
is
The additional expense of the motor, however, is
offset by the saving in shafting.
But as soon as two
factories are compared, one using the ordinary belt
shafting and the other using the individual motors,
there is no question whatever as to the favorable
inferences to be drawn in favor of the installation
of individual motors. The highest speed at which
the work can be turned out, sometimes 100 per
cent., and even
larger percentages, constitutes a
very great saving and then there is the great economy in power. I think it is not improper to say
that the average losses of power in the machine
shop where belting and shafting are used is 50 per
cent, of the total power consumed; and by the application of individual motors a very great per cent,
of this loss of 50 per cent, in power, if not substantially all, during the hours of operation of the
shop can be saved. Such a saving runs into a
very large sum annually. The cost of the individual
motors in actual practice is about six or seven
cents a kilowatt-hour as the price at the meter, and
figures from $20 to $30 per year per horsepower.
The cost figures are based on the capacity of the
plant, but they are actual figures in general machineshop work, and these figures are also obtained from
the operation of several of the largest printing establishments.
Philip Lange of Pittsburg
Our whole establishment is driven by variable-speed control directcurrent motors and we have also tried to accomplish what has been described by alternating-current
motors, and I must say that we have partly succeeded.
have not the individual-motor drive,
except for very large tools, and there we accomplish
the variations in speed by mechanical devices, such
as countershafting.
Mr. Lozier says that it is possible to decrease the time to one-half by use of
proper speed-controlling devices.
have accomplished the same thing by mechanical devices in
countershafting.
have no variable-speed alternating-current motors.
Charles Day of Philadelphia
I have not heard
an answer to the question which the president put
forth, which is of the utmost importance to all
manufacturers to-day contemplating improvements
and extensions Does it pay to put individual motors on machine tools?
And, if so, does it pay to
go to the additional expense of obtaining variable
speed? Mr. Lozier touched on that subject in the
latter part of his paper, but I think he probably
did not get credit far enough back for investigations as to the method of driving machine tools
up to the limit. I read not long ago in an old
:

;

:

;

We

We

We

:

—

engineering magazine an article by B. J. Arnold on
the question of the power limit, where he recommends driving tools to the limit. The article was
written in 1895. It is practically exploited in that
article.
The trouble about the application of the
individual motor is due to lack of knowledge on
these lines.
must know the character of cast
iron, the various speeds that can be run with different tool steels, and the facilities for determining
the cutting speed, before we can say what increments the speed should increase in. In the average
machine shop I should say that not more than onehalf of one per cent, of the work permitted increasing the speed as you approached the center whereas,
it is possible to keep the speed practically constant
by turning the controlling handle as the tool approaches the center. But the question of variation
in motor speeds and ranges required should be determined by the average range of temperature in
working with a given lathe or boring mill, and the
amount of work which such a lathe or boring mill
will do.
The minute we have to change the gearing a loss of time is involved and the present practice in every case consists in a combination of mechanical and electrical control.
The problem really is, does it pay to put the
motor on the tool? and how large the motor should
The
be, and all other questions should be ignored.

We

;

;
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question is largely governed by taking the maximum
cutting the tool will stand and running to the
destructive limit of the tool in every case.
By the
introduction of the individual motors, on the multivoltage system, the workman has the control under
his own hands, and can get any speed he desires
within 10 per cent., and there is no possible incentive other than to run as close to the speed as
he can possibly arrive at. Then, bv the introduction
of the premium plan, or some other method, he
can be kept as close to that rate as is desirable. In
the shops using the multi-voltage unit, it is important to understand upon what character of equipment the electric control should be placed.
In order properly to understand the saving effected, we must have complete data regarding the
character of the equipment of the shop, the riumber
of the machines on duty, what proportion of the

machines were idle, etc. It is through the indirect
savings due to the introduction of these various
systems, if we understand the possibilities of the
system, which makes it pay to install them.
In the Link Belt Engineering Company we have
data extending over four years, data which we
have endeavored to accumulate and from which
to secure exact results.
We have shown in some
cases a saving of 30 per cent, on the labor bill, giving 10 per cent, to the workmen in shorter hours
at the same wages.
That is due to better methods,
better tool steel, and better methods of driving the
tools
and the saving is largely in excess of the
interest and depreciation on the entire expenditure
;

necessary to effect
President Scott;

it.

What Mr. Day says reminds me
of the remark which I heard the superintendent of
a factory, which is at present enlarging its capacity,
make within the last week. He said that of the
new machines which were being ordered, a very
large number were ordered specially at an excess
cost of 50 per cent., simply in order that they may
be mechanically strong so as to stand the high
speeds at which it is expected to operate them.
Mr. Lozier
One point that has been referred
to by Mr. Williams is the question of distributing
motors over a system operated on the three-wire
system. If you are using a three-wire system, with
only two voltages, and these voltages cannot be
combined to give three voltages, the motors will
bunch up on one voltage much more than if you
distribute them among the six.
have not found
that the balancer is at all disturbed by the motor
running at any- one speed bunching up on one voltage.
The wires have got to be taken care of in
running at the lower speeds, but in some cases it
is found that while the torque may be the same, the
horsepower required of the motor is not so great at
the lower voltages.
If the cutting tool is all right
the motor is all right. It is up to the tool builder
to give us tools which will be strong enough.
N. W. Storer of Pittsburg
I believe the only
question raised in regard to my paper was brought
up by Mr. Dunn in regard to the commutation of
the motors with a weakened field.
He claims that
it is impossible for a standard motor, properly designed, to communicate with a field one-half its
normal strength. I am entirely unable to agree
with Mr. Dunn in that
respect.
The point I
sought to bring out in the example that I gave
referred to a lo-horsepower, 220-volt, slow-speed
motor. Running that at half the voltage, half the
output, the current in the armature would be the
same as at the normal rate of 10 horsepower. It
would run at a low voltage. It ought to be well
understood that a motor running at a lower voltage
than its normal will commutate through a greater
range of load with a weak field. If you consider
the Ward Leonard system, which is quite well
known, you will find a generator which commutates
from possibly one-fifth or one-sixth of its normal
voltage up to its maximum voltage with any load
within its range.
low voltage gives greater possibility for the motor, and the standard motor on
a low voltage, the motor being properly designed,
ought to be able to commutate with an extremely
weak field. It is well known that in designing and
in building large lines of motors the combination
of standard parts is such that it is very simple for
some combinations to get better proportions than
would be made if you ordinarily were to design
for some exact condition. It is so with a 220-volt
;

We

:

A

motor.

The three-wire

circuit requires a somewhat difmotor it is ordinarily a good commutating motor, and I believe there are a half dozen
different firms in the country which will put out

ferent type of

;

A

such

a motor.
multi-voltage system requires a
special motor, or a motor designed for speed out
of range, in view of what is ordinarily required.
It must be designed with the idea of using it for

the

multi-voltage

system.

There is a point in regard to Mr. Leonard's paper.
Mr. Dodd struck the nail on the head. Such
increase the weight of the
is
ordinarily required
for the power of the locomotive.
I believe that if
you take a large locomotive you will have scarcely
any excessive weight necessary, if you consider the
motors and the necessary parts of that locomotive.
I believe if you add to that a motor-generator outfit you will have a locomotive which is 50 per cent,
heavier than it should be.
H. Ward Leonard of Bronxville, N. Y.
Before
touching the question of the weight of the locomoa system,

I

believe, will

locomotive far beyond what

:

—
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tive, I would like to make a slight response to the
point of the multi-voltage system requiring something special in the shape of a motor. I think if
there is any system that requires nothing more than
the simplest standard form of motor, it is that system, 'ihe first time tlie multi-voltage system was
tested was when 1 presented it to William Sellers
& Co. in 1892, and the simple standard shunt motor
in use at that time was tested over the entire range
evening
this
of the various motors touched on
with perfectly satisfactory results in every way.
As to the locomotive question, I will not spend
any time on the Baltimore and Ohio locomotives,
which, although historic, we all know are absolutely
uncommercial as a possibility in the direction of
It is really
freight haulage on trunk-line service.
essential that you get more weight upon the drivers
of any locomotive such as I am considering. Furthermore, admit, for the sake of argument, that the
point is well taken that the weight hauled is increased by the motor-generator, I still wish to point
out that such a motor-generator would not be designed so that its weight would be such as would
compare with the weights of the motor, nor with
the weight of the motor-generator which is put
Such a motor-generator as would
in a sub-station.
be employed on a locomotive would be such as
are driven by steam turbines, as
generators
that
the
Detailed figures as to the
to size and weight.
weight of a motor-generator relative to the total
weight of the locomotive are given in a paper
read before the Oerlikon by Mr. Huber last A'lareh,
describing Idcomotives for the Zurich company,
which were built on my system, and which will go
into commercial use in the next few months.
into commercial use in the next few itionths.

Discussion in

Chicago

(December

2d).

Professor D. C. Jackson of University of Wisconsin; The presentation of these papers simply

shows how far the commercial application of variable-speed motors has taken possession of the minds
of the electrical manufacturers, and how far it is
soon to take possession of the minds of the users
of electrical machinery and machine tools. The
reason, I think, that the variable-speed motor has
not been more fully adopted by the users of machine
tools and electric motors is the very great delay
on the part of the electrical people in the development of reasonably satisfactory speed control, and
then putting it on the market at a price at which
the ordinary user could afford to purchase it. That
is partially due to the fact that the electrical people
have been so busy that they were not willing to
undertake anything with so many difficulties, without charging 10 prices for it.
Mr. Foster, in reading
B. J. Arnold of Chicago
Mr. Lozier's paper, laid considerable stress upon
the increased efficiency in operation of the multivoltage system, all of which is undoubtedly true,
but that is simply an increased efficiency in the
consumption of power. He failed to mention the
fact that that system or any other system which
requires a large number of individual motors, or
a larger size of motors used ordinarily by the companies for constant speed, must necessarily cost
considerably more, and the interest on the increased
investment more than eats up the saving in power.
Another point is that, if I understood it correctly,
that paper as well as other papers advocates individual motors on tools as against the grouping of
a number of small tools on a piece of shaft and running that shaft by a motor. The grouping of motors increases the investment greatly and also loses
the advantage which you gain by putting a few
In my own expetools on a short piece of shaft.
rience, in every case where I have had to deal
with railroad shops, we have figured on the grouping-of-the-motor principle when it came to buying
the motor.
On heavy railway work there is no use in talking
of equipping trunk lines electrically on the substation scheme, because you cannot make the efficiency which you gain bv the adoption of the electricity in operation, enough more to offset the fixed
charges. In other words, the copper necessary and
the labor in the sub-stations necessary to operate
them will eat up or overcome any saving in expenses that you can show. Therefore, we must
look to some other form of motor or method of
using the current in order to get the benefit of
using the higher voltages.
George B. Foster of Chicago: I was very glad
that Mr. Arnold brought out the point of the first
The saving in the fuel is really a minor
cost.
saving. The great saving of the individual motor
driven on machine tools is an increased output of
that tool. That increase ranges all the way from
25 per cent, to 100 per cent., owing to the work
done.
I know of a case where there were two plants
one electrically equipped and the other
in operation
of the mechanical type and it was claimed that
the saving was over 25 per cent. I do not know
what the character of the lathe was. Of course, a
good deal depends on the character of the lathe.
It is a question of machine-shop
Mr. Arnold
economy a question of how much more work you
get out of the two. I would not like this grouping
of tools for large tools. I would put individual
motors on large tools always. It is only for small
tools that we should group the tools on a short
piece of shaft, and put individual motors on a
larger shaft
;

—

—

:
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Ernest Gonzenbach of Chicago: I have just been
through the experience of the equipment of individual motors for the repair shop of an interurban
railway. I commenced to get prices on individual
motors and found that the cost of the motors for
driving would be $6,500, that the cost of machinery

am

would amount to $4,000, and that the total horsepower capacity of the motors would be about 35
Horsepower, it individual motors were used, while
by grouping the tools (.we finally decided upon two
groups) we were able to drive the whole outfit
with two five-horsepower motors.
I
think anyone who has been connected with
polyphase railways has "bumped against" that ques-

use storage batteries in multiple-series connection.
1 think the whole question of motor control sifts
right down to the "survival of the fittest" and the
selection of the proper system.
As a rule, the consumer is overwhelmed with a number of salesmen,
all talking their particular system, and he does not
know what to use. There is simply one remedy
let him consult the engineer, and we will all be
benefited thereby, as well as the consumer.
In the machine tool the torque must increase as
the speed decreases, which you cannot get commercially on a 'motor without using an abnormally
large one, and I do not advocate any change in
the speed of the motor greater than possibly the
20 per cent, variation, or 15 per cent, in shunt field.
H. R. King of Chicago
It is a case of good
engineering judgment as to which system we should
install.
When a designing engineer has a motor
problem in which the motor shall have a normal rating of 100 horsepower and 500 revolutions, and
shall vary its speed in steps of 10 per cent, down
to 10 per cent, of the total speed, that proposition
is
entirely different from a proposition where he
only has a variation of 25 per cent, in speed or a
variation of 15 per cent., and I think that each case
requires its own solution.
have a mechanical
variation of speed which is to be used to good advantage in special cases.
have the 125-volt motor with the armature regulation and the variableshunt regulation, which i might say in practical
conditions should run from 15 to 25 per cent, of
the speed, and then we take this same system after
being worked on 125 volts, and we really throw
it on 250 volts, and work the same deal over again.
In the multi-voltage we work the same deal, except on various voltages, so it amounts to about the

of sub-station maintenance

very hard. It has
fortune to be connected with three railways in succession operating polyphase sub-stations,
and in every case 1 found that the most serious
difficulty
was putting the complicated equipment
which is necessary in the rotary sub-station into
It
the hands of comparatively inexperienced men.
seems to be impossible to get men capable of running suo-stations except at exorbitant figures. The
man in charge of the station has really more responsibility than the man at the power house.
He
has to rely on his own wits.
Another thing which may be urged against substations is the fact that, in order to run a train
tion

been

my

service in any way similar to steam railroads, one
has to be very careful not to bunch trains or cars
between sub-stations, otherwise your unit in substations will become very large.
For instance, with
the Aurora, Elgin and Chicago Railway we have
a total of 12,000-kilowatt capacity in rotary converters,
which are necessary to operate from a
plant of 3,000-kilowatt capacity (two generators),
simply for the reason that it is possible that there
are times when trains are more numerous on one
part of the road than on another. With the avoidance of sub-stations, or with alternating-current systems, it becomes easier to put more of that load on
the power station and divide the load among a
larger number of stations.
Professor Jackson
The question of grouping is
largely a matter of engineering and common sense.
If you have to deal with the large engine or locomotive shops, enormous boring mills, etc., there
is
no question but that individual motors with
variable-speed attachments give the best results, and
the individual motors undoubtedly have shown by
experience in various shops increased output from
20 per cent upward. I know of one shop where
the increased output was 40 per cent, by simply
properly employing electric motors. On the other
iiand, in a small shop for all sorts of work and
where they have different classes of tools more or
less of small size, the plant being idle a considerable portion of the time, grouping is undoubtedly
the right thing to use. It may be taken for granted
that a great manufacturing establishment that has
that is, a product
a reasonably uniform product
of one kind at least in the iron-manufacturing line
should ordinarily be greatly improved by electric
drives with a great many individual motors applied
with the individual tools and a large proportion of
those motors of the variable-speed types.
Judging from the figures I have
R. H. Pierce
in my own mind, the saving in power is a comparatively small matter.
For instance, the cost of the
;

—

—

:

an ordinary manufacturing establishment
have in mind amounts to only three to five
per cent, of the 'COSt of the product. Should the
output be increased 20 per cent, or a great deal
less than 20 per cent., the average would amount
to more than the total saving in fuel.
I think I can speak
H. H. Cutler of Milwaukee
on this subject from an unbiased standpoint. There
using
the
Leonard
system for
are two difficulties in
hoisting coal.
In the first place, it is very slow
fuel

which

in

I

:

The first thing desired is to get as much
to act.
coal out of that vessel in a certain time as possible.
It is not possible to alter the field strength on a
generator for a few seconds of time. Ine second
reason is that the Leonard system compels the use
of a plain shunt-wound motor, which will not pick
up the load as quickly as a plain series-wound moIt appears to me that the hest system to optor.
erate large coal hoists is one similar to several we
have in operation in which we use a plain serieswound motor with ordinary armature resistance,
controlled by magnets, wnich eliminate all sparking,
thereby obtaining the ma.ximum speed acceleration
that it is possible to get out of a motor.
Mr. Lozier advocates the muIti-volta?e system,
and the discussion has brought out that there was
a great saving in the output, but this does not by
any means prove that that output is due to the use
of the multi-voltage system. There are nlenty of
other systems which can be used. It is absolutely
necessary for me in my business, when any particular application of the motor is brought up, to
have some system which I can freely recommend
as appearing to me to be the best suited.
idea of operating machine tools is to let the
motor alone, as far as possible and to learn our
lessons from the automatic manufacturer, and use
This will give a motor which
sliding gears, etc.
is not too large for the work and can be put in at
the minimum cost and will give exactly the requirements which are necessary for the machine
There are several disadvantages
to do the work.
with respect to the multi-voltage control.
There are several methods of operating printing

My

presses which have not been brought out at

all.

I

a firm believer in the double motor, for the
reason that the system gives the actual speed required in practical work. The practical work only
requires it in steps. The storage-battery system of
operating printing presses I would look at with a

good deal

of

mistrust,

especially

if

we have

to

:

We

We

same thing.
George A. Damon of Chicago (communicated)
The individual motor is gaining favor, as the advantages of its use become more generally understood and as investors begin to appreciate the divi-

:

dend-earning possibilities of an investment in electrical-drive equipment.
IM early all the tool builders
are redesigning their products so as to accommodate
the individual motor, and the results indicate that
the more flexible connection of power and the wider
range of speed control made possible by the motor
drive have allowed for a great improvement in the
design of the tool itself. With the higher cutting
speeds made possible by the individual drive, with
the deeper cuts allowed in new steels and other
material, it is not unreasonable to expect the new
tool to have 50 per cent, greater output than a tool
of the former belt-driven type. Under these conditions, the individual motor appears to be good
practice.
The tendency at present seems to be to
arrange the old belt-driven tools in groups, allowing a 10 to 20-horsepower motor for each group.
If the shop is to run on a piece-work, premium
or similar system of compensation for its mechanics, then the use of elaborate systems of speed control for individual motors may be justified.
On
the other hand, there are situations in which an easy
method of controlling the speed may be a disadvantage. If full advantage is to be taken of refined
methods of electrical control, the operators in
charge should also be worked up to their highest
efficiency.
The practice at present seems to be to
put all tools requiring five horsepower or over on
the individual-motor basis and group all the smaller
tools.
There is certainly a tendency toward equipping even smaller machines with separate motors,
down perhaps to three horsepower and also a corresponding tendency to reduce the size of the shafting motors driving groups, with the idea of having
as far as possible one standard size for shafting
motors all through the plant.

[The end.]

Municipal Street Railway
The

St.

Thomas

Street Railway

in

Canada.

Company stopped

cars about two
months ago in St.
its
Thomas, Ont., and the city took back the company's
charter and franchise, and on November 25th started

running

concern, meeting
various depots. During the two
months the road has been shut down, all necessary
repairs have been made and everything is in fair
running order. The operation of this road will be
watched with keen interest throughout Canada, as
is
the pioneer road to be run as a municipal
it
Already the question of cheap fares is
enterprise.
being agitated, so as to induce all classes to use
the car service, which, for the present, at least, will
be as good as that of the company, which did not
pay. The city has control of the system by virtue
of a mortgage on the property in which was a clause
to the effect that if the cars should not be operated
for 60 days, the mortgage could be foreclosed.
to

all

run the road as a municipal
trains

at

the

The Blue Grass Traction Company of Lexington,
Ky., certifies to an incresse in capital stock from
The company proposes to build
$10,000 to $350,000.
a line to Paris, Ky., and has changed its articles
of incorporation so as to allow it to sell light; heat
and power and maintain summer

resorts.

;
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completed and the line

is

laid

and the company expects
commence running on this

Paris,

New York
New

York, December

to

Notes.

— The

first

consolidation of the elevated and underground interests of the
city is the chief topic of talk in rapid-transit circles.
The question which is heard everywhere is; "What
advantage will the public gain from the deal?" An
official of the Interborough Rapid Transit Company
is reported as having answered the question in the
following manner: "Our company holds its right to
operate the tunnel roads under a contract with the
city, and eventually the city is to become the owner
of the underground roads.
are therefore controlled to a great extent by the public.
The Manhattan elevated railroad's franchise gives the public no such hold upon its policy.
The fact that the
Manhattan and Interborough have been joined certainly shows that the city is to have at least an
indirect control over the former.
The systems are
to be run harmoniously, and so the city, controlling
one of them so completely under the law, necesThis is
sarily acquires control over the other."
probably the greatest gain made by the general public.
It now can control the elevated road which
formerly was independent of city and public censure.
The general, though not official opinion, is
that the two systems will be not only run "harmoniously," as was stated above, but will run as a
8.

recent

We

unit under

one management.

The Pennsylvania tunnel franchise has passed the
Railroad Committee of the Board of Aldermen by
The decision of the board
a vote of five to four.
will be known by Wednesday, as the franchise will
now come before the board on Tuesday night.
At the annual meeting of the stockholders of the
Metropolitan Street Railway Company the following-named directors were elected H. H. Vreeland,
P. A. B. Widener,
Thomas Dolan, D. B. Hasbrouck, H. A. Robinson, William Fahnestock, DeC.
Moorehead and R. W. Meade. The only new member on the board is William Fahnestock.
About 100 property owners from the upper West
Side attended a public hearing a day or so ago
before the Rapid Transit Commission on the matter of the board's action in rescinding its plan to
:

have a subway station at One Hundred and Fourth
Street and Central Park, West.
The commission
postponed its decision in the matter to a later date
after hearing several speeches on the matter.
Controller Grout expressed himself as in favor of a
station at the above-mentioned point, and said that
he would vote in that way. Property owners in the
neighborhood of the point in question are much
incensed at the action of the board.
Fire of a somewhat mysterious origin crippled
the service of the Johns Street telephone exchange
for many hours last Wednesday. It was quickly
extinguished by the office employes, but is said to
have destroyed 90 per cent, of the wires running
over the switchboards in that office. There was no
explosion and the fire was devoid of especially exciting or spectacular accompaniment.
It was just
a smoulder in the heart of the vast network of
wires interwoven, so that none but experts could
trace them over the back of the switchboard. The
territory of the John Street exchange is that part
of
Manhattan between the East River, Nassau
Street, Chambers Street, and Maiden Lane.
There
are in this territory about 5,000 telephones.
The New York Central and Hudson River Railroad Company last Tuesday presented to the Board
of Estimate and Apportionment its new plans for
the improvement of terminal facilities in this city.
The New York Tunnel Company has been incorporated with a capital stock of $250,000. This
company will have, according to Consulting Engineer William Barclay Parsons, the work of constructing a tunnel under the East River from Battery Park to Clinton Street, borough of Brooklyn.
This tunnel is the second section of the three, the
contracts for which have been let by the Belmont
Company, now constructing the rapid-transit subway. The first section extends from Ann Street to
Battery Park, and the third from Clinton Street,
borough of Brooklyn, to Atlantic Avenue, Flatbush.
Mr. Parsons gave it as his opinion that the cost of
constructing the second section would approximate

from $4,500,000 to $5,000,000.
The American Dry Battery Company of

York

(capital,

directors are

J.

New

$2,000) has been incorporated. The
R. Colburn, L. A. Merrille and F. J.

Byrne.

The

Wireless Telegraphy Company
new comer. It was incorporated with
a capital of $10,000. The directors are Isaac Neberger, A. W. Rose and M. J. Kenny.
O.
is

International

another

Canadian Intelligence.

—

Ont., December 5. Application will be
at the next session of the Ontario Parliament
for a charter for an electric railway to run between
Lac Seul and the Mikado mine and to develop and

Toronto,

made

transmit electric power. It will pass through Keewatin, Norman and Rat Portage.
new feature
of the project is that the company, which is a very
strong one, agrees to place a stated number of settlers in the country to be opened up, which is a very
valuable section, containing much timber and rich
mineral deposits.
All the grading for the Grand Valley Electric
Railway between Brantford and Paris has been

A

December

to within a mile o£
to be in a position
line by about the

of the year.

The new

Pacific cable is reported by A. R. Dearlove, the English expert engineer who has just left
Toronto for England, to be finished and in good

working order. He says that the working speed
of 100 letters a minute attained in transmission on
the Pacific cable is relatively very fast and from
10 to 15 per cent, better than expected. He reports
the cable in first-class shape and that it will be
open for service messages on December 8th. Mr.
Dearlove stated that in some of the Atlantic cables
a rapidity of 450 letters a minute is secured in transmission, which is about 11 times faster than that
of any Marconi telegrams sent across the Atlantic.
rate of 22 cents a word has been made for press
messages between any point in Canada and Aus-

A

and

tralia

New

H.

Zealand.

—

Ottawa, Ont., December 5. Toronto and Pittsburg (Pa.) capitalists propose building a belt electric line through the most fruitful part of the Niagara Peninsula. The route is to be from Homer
to Niagara-on-the-Lake, thence along the river road
to Queenston, and along the Q. & G. stone road
back to Homer. Frank Broderick and Herbert L.
Dunn of Toronto, Ont, and H. L. Christy of Pittsburg, Pa., are promoting the scheme.
Work is to
be commenced next spring and completed by July

which

occurred

summer.

last

13,

1902

The company had

off^ered

$25,000 in settlement of claims, but three
claimants refused to accept the amounts offered
them, thus rendering it impossible to make a legal
settlement in this way.
The Montague (Mass.) Electric Light and Power
Company has been incorporated under Massachusetts laws.
Its capital is $2,000.
Isaac Chenery is
president and F. O. Johnson is treasurer.

The Connecticut Railway and Lighting Company's
annual

report shows gross earnings from railways
of $1,113,177, from electric lighting of $297,137 and
from gas plants of $204,470, a total of $1,615,784.

The total operating expenses were $936,301, leaving net earnings of $679,483. The company's capital stock amounts to $15,000,000, its funded debt is
$9)350iOOOi and its construction and equipment are
appraised at $24,523,339.
The annual report of the Boston Elevated Railway Company for the year ended September 30th
shows gross receipts of $11,321,030 and expenses of
$7,862,571, leaving net earnings of $3,458,458.
Deducting other charges and dividends a surplus is
left of $21,898 for the year.
The number of revenue
passengers carried was 222,484,811, as against 213,107,600 for the preceding year. The annual report
of the Massachusetts Electric Company shows gross
receipts of $5,768,080, expenses of $3,567,677 and
net earnings of $2,200,412.
The surplus for the
year is $194,724 on a capital stock of $11,910,700.
B.

1905.

I,

of Ottawa,, the Dominion
has revised his statistics for publication
in respect to the use of electricity for lighting purposes.
He shows that the number of companies doing business in electricity, in connection with lighting, has increased from 259 in 189S to 312 in 1902.
The arc lights increased from 10,389 to 12,884 during the same period. The incandescent lamps number 995,050, making an increase of 179,380 lamps
over last year, and 531,441 over the year 1898. Reckoning each arc lamp as equal to lo incandescents,
the use of electricity as a light giver, has developed
in Canada during the last four years from 565,505
lamps in i8g8 to 1,125,896 in 1902. Of the total
312 companies, Ontario has 195, or 62% per cent.
Quebec province has 3,605 arcs and 340,120 incandescents, or, reduced to the standard of incandescents, a total of 376,170 lights, an increase of 218,979 in four years, but of this total the city of
Montreal has 208,718. In the whole province there
are 52 plants. Nova Scotia's equipment of 409 arcs
and 46,475 incandescents, equal to 50,565 incandescents, is distributed among 22 cities and towns, and
supplied by 24 companies. New Brunswick is
is
supplied with the electric light by 11 companies and
municipalities.
Prince
Edward Island's modest
share in the total of Canada, is three electric-light
companies, with 87 arcs and 11,330 incandescents.
Manitoba has six plants, distributing light by 53

Mr.

George Johnson

statistician,

and 26,635

incandescents, the territories five
arc and 6,081 incandescents, and
British Columbia 16 plants, with 770 arcs and 85,W.
135 incandescents.

arcs

plants,

Southern Developments.

.

with

31

—

December 4. At a meeting of
Richmond and Petersburg ElecRailway Company held at Cleveland, Ohio, O.
Sitterding of Richmond was elected president, and

Charlotte, N. C,
the directors of the
tric

F.
L.

E. Spencer, secretary and treasurer. This company has bought machinery which will increase the
horsepower of the plant by 5,000. The new power
house of the company will be completed by May ist.
F. Bass and R. A. Denny have gone north
J.
to perfect financial arrangements for extending the
local electric line at
village owned by the

Rome,

Boston, December 6.
purchased the Buffalo,

—Albert

E.

Leon

of

Boston

Hamburg and Aurora

elec-

railway at the receiver's auction sale in BufThe price paid was $51,500.
falo, N. Y., last week.
Mr. Leon states that the road will be extended to

Aurora, N. Y., as soon
The Connecticut Railway and Lighting Company
is arranging to build an extension of its electric
road up the Naugatuck Valley to Seymour, Conn.
The company will ask the General Assembly for a
charter for a line between Seymour and Naugatuck.
At the latter place it will connect with the Waterbury Street Railway Company's system.
The Johns-Pratt Company, manufacturer of insulators and fuses, is to enlarge its plant at Hartford, Conn., by the erection of two brick additions
two stories high and measuring 31 by 70 feet.
The Connecticut State Board of Equalization has
assessed the transportation companies' taxes. The
total tax of this description is $1,284,312, of which
companies are assessed $252,139.
electric railway
The Connecticut Railway and Lighting Company is
assessed $84,521, the largest amount of any exclusively electric-railway company.
Poor coal led to such low steam pressure at the
Boston Elevated Company's power station last Tuesday morning, that it caused an hour's total suspension of traffic on several of the company's lines in
as possible.

Roxbury

District.

One crowded

car

new

will,

on January

ist,

increase

motormen and conductors from

A

of the

line.

The street-car employes of Houston, Texas, have
won out in a strike because of the refusal of the
Houston Electric Company to increase wages from
and

to recognize the union.

An

tric

the

Lindale, a

the wages of
12 to 13 cents per
10 per cent, bonus is also given for good
hour.
service and absence of accidents.
The Yazoo and Mississippi Valley Railroad purposes to install its own electric-lightinf plant in the
shops of the railroad at Vicksburg, Miss.
It is reported that the Chesapeake Beach line from
Washington, D. C, may be converted into a trolley
line.
David H. Moffatt of Denver, Colo., is owner
Ga.,

19 to 24 cents per hour

New England News.

Ga., to

Massachusetts Mill Company.
The extension is to be completed in six months.
The town of Barnesville, Ga., will, at an early
date, vote on a bond issue, $6,000 of which will be
used for a local electric-lighting plant.
The Columbus Railroad Company of Columbus,

was

stalled

about 150 feet from a point supplied by power from
another source, and the male passengers pushed it
that distance after about half an hour's delay.
The Central Electric Construction Company, of
New York, has the contract for the Union River
Light and Power Company's new brick power station at Ellsworth, Me. The station will be two
stories high and will cost $100,000.
The Worcester and Eastern Connecticut Street
Railroad Company is contemplating an addition to
its Webster, Mass., power plant, to cost $18,800.
William P. Schofield of Maiden, Mass., has been
appointed receiver of the Marlboro Street Railway
Company by Judge Braley of the Middlesex County
Superior Court. The company applied for a receiver on the ground that it could not meet the
damages based on several accidents
claims for

advance and partial recognition were secured.
The Berkley (Va.) Railway and Light Company
has bought the local electric-light plant and franchise and proposes to construct an electric-railway,
light and sewerage system.
reported that a company of outside capitalists
a factory at High Point, N. C, for the
manufacture of trolley cars. Plans have been settled
upon and a site secured and everything will be
L.
in readiness by spring.
It is

will build

From the Buckeye

State.

—

Cleveland, Ohio, December 6. After the lapse
of four or five months since the announcement that
the Grand Trunk Railway Company had purchased
the Detroit and Toledo Shore Line from the Everett-Moore syndicate, the sale has been ratified,
but it seems that instead of being sold to the one
company the sale was made jointly to the abovenamed road and to the Clover Leaf. The price fixed
is
$1,500,000, in four per cent, bonds, which the
creditors of the syndicate have agreed to accept
for their claims against the electric road. The syndicate reserves the electrical equipment of the road,
and it will likely be taken by the Mulkev-Black
syndicate, as indicated in the Western Electrician
some time ago. The Everett-Moore people will
come out clear on this deal and all the creditors
In this connection it is stated
will be paid in full.
that the Lake Shore will be financed in January.
bond issue of $4,000,000 will be made for this
purpose. The syndicate will be well on their feet
again as soon as these two deals are finally arranged.
The county commissioners have granted the Central Market Street Railway Company of Columbus
a franchise to build a short strip of road along

A

the Groveport pike. It is understood that the company will build lines to the southern portion of
the county and will also build an outing park later
on.
The directors of the Indianola Heating and Lighting Company of Columbus have elected the folPresident, W. E. Swisher
lowing-named officers
secretar" and treasvice-president, W. if. Sharp
:

;

Paul DeLong.
The Lorain and Eastern

urer,

Railway

Company

of

n

December

WESTERN ELECTRICIAN

1902

Cleveland has been incorporated with a nominal
capital stock of $1,000, by A. B. Stuber, W. D.
Young, George L. Cooley and others. It is the
intention to build a line from the western corporation line of Cleveland to Lorain, about midway
between the two lines, which are already in operation.

The

Millersburg has been

plant at

electric-light

sold to a number of Cleveland men, and it will be
improved and the service extended.
A report comes from Toledo that Colonel William
Heckert has invented a machine which will warm
houses in winter and cool them in summer. It
may also be used for cold-storage purposes, and

may be operated in connection to
furnish lights. He calls it a trimoheater, and says
that it is a combination steam and gas motor, and
that crude oil is used as a fuel.
The Cleveland Gas and Electric Fixture Company of Cleveland has been incorporated with a
capital stock of $100,000.
The United States Carbon Company, a New Jersey incorporation, with a capital stock of $400,000,
has been authorized to transact business in Ohio.
Parks Foster of Cleveland is president of the company.
Former Governor Asa Bushnell of Springfield
seems to be taking a great interest in electric-railway matters, and it is reported that he has joined
hands with John G. Webb of the same place to
build a system of roads. Mr. Webb is one of the
principal owners of the Columbus, Delaware and
Marion road, and is also heavily interested in the
a storage battery

Appleyard

The

lines.

Georgetown and Portsmouth

Cincinnati,

line

has been opened up as an electric road, and a regular schedule is being maintamed between Cincinnati

and Georgetown.

The

City Council of Defiance has granted the
People's Rapid Transit Company of Toledo a franchise to operate its line in that town.
A. t. Appleyard is having plans drawn up for
The idea is to
sleepers to be used on his lines.
make them 72 feet long, the same as Pullmans,
and provide them with all the conveniences that
are found in the best sleepers on the steam roads.
He believes that electric roads will be able to control a great deal of the night travel in this way, because of the absence of smoke, steam and dirt.
The Athens, Nelsonville and Hocking Valley
Traction Company of Athens, which was incorporated last spring, has passed into the hands of a
number of Pennsylvania men, and it is said it will
be built within the next year. The officers of the
company are now as follows: President, J. D.
Woodard, Warren, Pa. vice-president, D. H. Sigtreasurer, L. M. Riddlesperger,
gins, Warren, Pa.
Warren, Pa.; secretary, H. H. Banning, Athens.
Mr. W"oodard w-ill act as general manager as well
Mr. Hanning was connected with
as president.
the original incorporators, and has had much to
do with the promotion of the road. It will extend
from Athens to Nelsonville, a distance of 12 or
;

;

miles.

15

Works

of Fort Wayne,
The Fort Wayne Electric
Ind., has been authorized to transact business in
Ohio, with T. J. Ryan of Cincinnati as Ohio agent.

A

manuinvented by Gustave Du-

company has been formed

at

Dayton

to

facture an electric brake,
Weills. George P. Campbell of Cincinnati, Colonel
Glen Goss of Cincinnati and Joseph Dowling and
John Brake, both of Dayton, are interested in the
manufacture of the invention.

The Youngstown and Ohio River Railroad Company of Salem has been incorporated with a capital
stock of $io,oco to build an electric line from
Youngstown to East Liverpool, on the Ohio River.
Max P. Goodman of Cleveland is the promoter of
the road, which will be about 53 miles long and
O. M. C.
will carry both passengers and freight.
Detroit, Mich.

between Detroit and Marine
City, St. Clair and Port Huron via its new short
line, which has just been completed between AnchorThis line shortens the disville and Marine City.
tance between Detroit and the points named materially, and will result in lessening the schedule
time by as much as half an hour.
A company known as the Peninsula Power and
ser\-ice

Light Company is being organized to build an electric railway from Port Huron to Port Austin in the
extreme eastern part of the state, and touching at
all the points now reached by the Pere Marquette

The power for operating, it is said, will
come from the "Soo."
The Michigan Central Traction Company, which
railroad.

proposes to build an electric road between Lansing

and Battle Creek via Grand Ledge and Charlotte,
has been granted a franchise through Lansing and
Battle Creek. It is understood that Samuel Burgert of Cleveland, Ohio, is financing the new company.

The

project

to

build

an

electric

Ime between

via Belding, .Mma and
The City Council of
St. Louis is being revived.
Belding has extended the charter which expired on
December ist for one year. G. S. Johnson, general
manager of the Grand Rapids Railway Company,
at
is backing the enterprise with all the resources

Grand Rapids and Saginaw

his

command.

sub-station.

Prominent Saginaw capitalists are said to have
taken up the work of building the electric road between that city and Flint. A private right-of-way
has been secured nearly the entire distance of 34
miles and considerable work has been done by the
Union Traction Company which claims to have 50
men and 35 teams now at work on the grade north
of Mt. Morris in Genesee County.
project is now on foot for the building of an
interstate interurban line connecting Ohio and Indiana with the fruit belt of Michigan. Franchises
have been granted the Kalamazoo (Mich.) and Elk-

A

hart (Ind.) line for the entire
the places named, and in many

distance between
places work has

been

begun. Counties in Indiana have ordered a
special election to consider the question of granting
subsidies to aid in the construction of the line con-

necting South Bend, Elkhart, Warsaw
This line is the connecting link of the
Dayton and Cincinnati electric railway
from Cincinnati to Ft. Wayne and will
ter a direct route to the peach region

and Winona.
Fort Wayne,

now

building
give the latof Michigan.
C. G. W.

Information from Indiana.

—

December 9. The Michigan City
Company has been incorporated with a
stock of $50,000. The purposes of the com-

Indianapolis,

Traction
capital

pany are to construct, own, acquire and operate
street and interurban electric railways in the streets
of Michigan City and in the townships, towns and
cities of Laporte and adjacent counties in northern
Indiana, for passenger and freight traffic. H. B.
Harrison, J. B. Collins, M. C. Shutt and S. G. Boyd
are

the incorporators.

The commissioners

of Tippecanoe County, on Degranted a franchise from Lafayette to
the east line of the county to the Townsend Reed
Company in the interest of the Indianapolis, Lebanon and Frankfort Traction line, a portion of
which is already built and which will in a few
days change its name to the Indianapolis and Northwestern Traction Company. The company has made
arrangements with the Lafayette Street Railway
Company to use the local tracks as a terminal. The
Commissioners of Marion County, the next day,
granted the same company a franchise right to cross
highways and to lay tracks in certain unincorporated

cember

6th,

towns from Indianapolis to the Boone County line.
The company filed a bond to complete the road next
year and to keep the highways in good condition.
This completes the arrangements for the second
largest interurban system in the state.
The Union Traction Company, encouraged by its
good luck in Anderson, has asked the City Council
of -Marion for an extension of charter rights in
that city. The Union Traction Company succeeded
to the franchise rights held by the Marion City Railway Company, the Queen City Railway Company
and the Marion Transit Company, and the request
is that these be merged into one grant and extended
for 50 years. J. A. Carley, claiming to represent
Chicago capitalists, has also asked for a franchise
for a terminal line in Marion. He says the line
will

—

Detroit, Mich., December 8. Within a few days
the Rapid Railway of Detroit will inaugurate a

new through

Chicago and Cleveland capitalists are negotiating
for the purchase of the water rights of the Menominee River at White and Chappee Rapids, respectively 20 and seven miles from Menominee.
If the
rights are secured, the purchasers will utilize the
power for the operation of an electric railway between Menominee and Escanaba. Power will also
be transmitted to Menominee, and will be great
enough to run all the factories in both that city
and Marinette just across the river in Wisconsin.
Charles R. Floyd has been relieved of his accounting duties with the Grand Rapids, Holland and
Lake Michigan electric railway and appointed traffic
manager and purchasing agent. J. Van Volkenburg will succeed Mr. Floyd as accountant. Extensive improvements are being made at the Holland

come

claims his

from the north through Wabash. He
company was building from Chicago to

in

Terre Haute, and desired to extend branch lines
through this section of the state.
The Terre Haute Street Railway Company made
a pretense of building an interurban road west from
the city to the river, a distance of six miles on the
National Road. The franchise was granted in the
afternoon of December ist, and late at night 100
men began laying ties and rails. There was no
pretense at building a track on which cars could
run. The object was to head off another company,
which was organized at Paris, III., to build a line
The promoters of the Paris comto Terre Haute.
pany are ex-Congressman Andrew Hunter, United
States Marshal Charles Hitch and some Cincinnati
It is claimed that these men are concapitalists.
nected with the proposed merger of the Indiana and
lines, and it is said their proposition
traction
Ohio
is to build west from Paris to reach St. Louis by
connecting a number of smaller lines, for the opening of the World's Fair.
Preparation is being made to build an electric
railway from Goshen to White Pigeon and other
Southern Michigan towns and cities next year.
Considerable interest attaches to the incorporation
last week of the Indiana company at Camden, N. J.,
with a capital of $1,000,000, with $500,000 paid in.The company, according to its articles of incorporation, is to construct electric railways and electricThe directors are Thomas
light plants in Indiana.
Dolan, Randall Morgan, Frank H. MacMorris, C. N.

435
Latourette and G. H. Martin, most of them Philadelphians.
The friends of the muncipal electric-lighting system, which has been in operation for five months
in Richmond, are well pleased with the showing
made. They assert that as soon as the plant can
get the consumers connected there will be an income sufficient to maintain the plant without the
street lighting, which now goes to a private company at an^ expense of $15,000 per year. When this
is turned into the city company's coffers the
plant
is
expected to speedily pay for itself.
L. K. Davis of Indianapolis has purchased the
Martinsville electric light plant for a consideration
of $8,500.
Mr. Davis will repair and improve the
plant and will put $50,000 worth of new machinery,
pipe lines and wires in the plant.
F.

Northwestern Notations.
Minneapolis, December

—

6.
After a prolonged contention between the street-railway company and the
council of Fargo, N. D., on the question of iron
or wooden trolley-wire poles, a compromise has
been reached on the basis of iron poles for the business district and wooden poles for the residence
portions.

A

right-of-way has been nearly completed for
the projected electric-railway line from Green Bay,
Wis., to Kaukauna.
company has been formed
and orders are now being placed for rails and other
materials.

A

New

machinery

company

light

at

is

being installed by the electric-

Jamestown, N. D.

The Sioux City Traction Company expects to
work next season for the construction of new
barns and car shops at Sioux City, Iowa, to cost
more than half a half million dollars. The car barns
will be erected at once.
The power house is to be
enlarged and the capacity of the car shops doubled.
start

The Tri-city Railway Company of Davenport,
Iowa, has placed orders for a large amount of mafor new work next season.
These orders
represent a value of about $125,000.
The Davenport and Western Interurban Railway
Company has filed a formal acceptance of the franchise passed by the City Council of Davenport,
Iowa.
A mass meeting at Nicollet, Minn., voted in favor
of an electric-lighting plant.
The School Board of St. Paul has appropriated
funds for the purchase of equipment and material
for a new electrical course, to be added to the
Mechanics' Arts High School.
The Winnipeg Power Company is transporting
terials

machinery

to the new electric power plant beyond
Lac du Bonnet, near Winnipeg, Man. About $100,000 will be expended on machinery for this new
station, where large buildings have been completed.
The company expects to be transmitting power for
general use in Winnipeg in about one year.
The city of Park River, N. D., is taking bids for
^

the

of superintendent of the

position

light plant for a year

from January

city

electric-

R.

ist.

PERSONAL.
T.

Charles

Young,

representing

Governor Company of Rockford,

Woodward

the

111.,

was a Chicago

visitor earlier in the week.

R. S. Masson has been appointed consulting elecengineer of the Los Angeles Railway Company
of Los Angeles, Cal., and will report to the general
trical

manager, J. A. Muir.
Professor W. F, Williams

of the Agricultural
College of Bozeman, Mont., has resigned and accepted a position as assistant professor of electrical
engineering in the University of Illinois at Urbana,
111.

Mr. and Mrs. Jerome Jones of Boston have announced the engagement of John Bellamy Taylor
of the engineering department of the General Electric Company
Schenectady, N. Y., and their
at
daughter, Marcia E. Jones.
C. H. Mackay, president, and George G. Ward,
vice-president of the Commercial Cable Company,
and W. H. Baker and E. C. Bradley, vice-presidents
of the Postal Telegraph-cable Company, are in San
Francisco to witness the beginning of the laying
of the new Pacific cable.

Charles C. Burton, who has been electrical engineer at Little Falls, Minn., for the Morrison County
Electric Company for the last year, has resigned, to
accept a position with an electrical manufacturing
company in Chicago. Mr. Burton is a Chicago electrical man of wide experience, and his friends note
his return to town with great pleasure.
A. A. Anderson has resigned as general manager
of the Pennsylvania and Mahoning Valley Railway
Company of Youngstown, Ohio, and W. C. Smith
few days ago
has been appointed to the position.
the employes of the road tendered Mr. Anderson
and his wife a reception and presented them with
an expensive mahogany "grandfather's clock."

A

ELECTRIC LIGHTING.
Reinbeck,

Iowa,

has

let

a

contract

for

the

in-

and heating plant. D. E.
Mann of Gladbrook, Iowa, will install the plant.
The Hayward (Wis.) Electric Light and Power
Company has been incorporated with a capital stock
stalling -of

an

electric-light
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of $25,000 by

T.

S.

Whitton,

J.

H. Hellweg and

Henry Murry.

A

The Otsego Light, Heat and Power Company of
Oneonta, N. Y., has been incorporated with a capiThe

stock of $100,000.

pany include E.

C.

White,

comand

directors of the
H. T. Jennings

V. D. Peek.

C.

The Empire Manufacturing Company

of Frank-

N. Y., has recently purchased the Citizens'
Electric Light Company's plant of that city and
linville,

desires circulars, catalogues,
supplies.

The company

horsepower

engine

etc.,

intends

and a

of machinery and
to install a 100-

1,000-light

dynamo.

The Meridian (Miss.) Light and Railway Company has recently installed two 200-kilowatt, threephase, self-compensating. General Electric generators and accompanying transformers to furnish curnew marble
rent for ISO arc lamps for the city.
switchboard, 12 by f-h feet in size, is in place.
The work of installation was under the supervision
of J. F. MacWilliams, superintendent of the com-

The Auburn City Railway Company, comprising
the entire street-railway system of Auburn, N. Y.,
has consolidated with the Auburn Interurban Electric Railroad Company under the name of the Auburn and Syracuse Electric Railroad Company. Besides the street-railway system in Auburn, the new
company owns an interurban line which, when comFourwill connect Auburn and Syracuse.

pleted,

teen miles of this interurban line has been completed and the remaining 91X miles to Syracuse has
been graded and entrance to the business center of
Syracuse has been secured. The total trackage of
the new company when completed will be over ^'j
miles.

A

pany.

A party of electricians and engineers visited St.
Joseph, Mo., recently to consult with J. H. Van Brunt,
general manager of the St. Joseph Railway, Light,
Heat and Power Company, with reference to the enlargement of the company's plant. Part of the visitors
are stockholders in the company and the others were
The party was
called in for consultation purposes.
M.
of the following-named gentlemen
Hopkins, general manager of the Columbus Street
Railway Company; John J. Lichter of St. Louis;
E. F. Williams of the Quincy Engine Company, and
Mr. Lyman, electrical engineer for the General Eleccomposed

:

S.

tric

Company

of Chicago.

ELECTRIC RAIL'WAYS.

The New York Central

recent press despatch announces that plans have
been submitted to the French minister of the interior for the construction of an electric railroad
to the summit of Mount Blanc from the village of
Les Houches, on the Savoy side of the mountain.

The Citizens' Elevated Electric Railway Company
of St. Louis, Mo., has been incorporated to build
a double-track elevated electric railway in that city.
The capital stock is $100,000. The incorporators
are J. R. Dwyer, Charles Erd, T. F. Meyer, E. R.
Darlington and A. V. Brecht.
The Michigan City (Ind.) Traction Company has
been incorporated with a capital stock of $50,000,
one-half of which is oreferred. The directors are
Colonel R. B. Harrison, J. B. Collins, M. A. Schutt
and Samuel G. Boyd. It is understood that this
is but a reorganization of the Lake Cities Electric

Company.
to a table of street railroads in

operaby the
double
in the

in the District of Columbia, prepared
engineer commissioner, there are 37 miles of
track and 9.93 miles of single track used
underground electric system, while the overhead
electric system employs 28.80 miles of double track
and 2.96 miles of single track.

tion

It is reported that a big electric-railway deal
recently consummated in Wilkesbarre, Pa.

was

The
Wilkesbarre and Wyoming Valley Traction Comseveral other important electric-railway
systems in Pennsylvania, New Jersey and Delaware,
of which J. A. Rigg of Reading, Pa., is the president, were sold to a syndicate headed by George
Gould of New York.

pany and

It

is

said that Frank Battle of Philadelphia has
control of two important roads in Newhas been decided to extend the
state.
It

secured

York

Cortland electric line from Cortland to Homer,
through to Syracuse. A deal has also gone through
for the purchase of the Erie and Central New
York steam railroad, which at present runs from
Cincinnatus to Cortland.

The Vandergrift Construction Company of Philadelphia has accepted the proposition of the Executive Council of San Juan, Porto Rico, for a franchise to build an electric railway from San Juan
to Ponce, and has deposited a $10,000 bond as a
pledge of faith. The council will now draft the
conditions of the franchise, whidh, if accepted by
the construction company, will entail the furnishing
of bonds to the amount of $100,000.
has been officially announced that the Indiana
Traction and Terminal Company of Indianapolis
will lease the Indiana Street Railway Company's
lines for a period of 30 years, and will issue $5,000,000 in bonds. Of this issue $1,500,000 will be distributed among the stockholders of the railway company as a bonus. The terminal company has a
franchise and a contract with all the interurban
roads entering Indianapolis and will erect a station
to cost $1,000,000 in a few months.
It

A

.

dispatch credits Prime Minister
announcement in the House of
Commons that the government was considering the
appointment of a commission which shall be empowered to hold a complete inquiry into the subject
recent

Balfour

London

with the

Railroad

Company

is

making a hard fight to prevent trolley roads from
paralleling its line through the center of New York
writ of certiorari, granted by Justice Nash
state.
of Rochester, on the application of the Central's
attorneys, has been served on the State Railroad
Commission, directing it to certify to its proceedings in granting to the Rochester, Syracuse and
Eastern Railroad Company a certificate to construct
and operate a line between Rochester and Syracuse.
In its application for the writ of certiorari, the
steam railroad company argues that its line runs
through all of the towns concerned between Rochester and Syracuse, by a route six-tenths of a mile
shorter than the trolley. It points out that the
West Shore road also runs through most of these
places, and that a third railroad connects Rochester
and Syracuse by way of Auburn. For those reasons it argues that public convenience has no need
of a fourth or trolley line.

A

A

According

The appointment of such

commission, according to the view of the solicitor
of Messrs. Parks and Yerkes and the chairman of
the District Railway, will involve the hanging up
of Mr. Morgan's and other schemes yet unsanctioned for two or three years, as a commission is
not likely to report in less than that time. Meanwhile the Yerkes and Speyer schemes will go ahead.
a

The Douglas (Wyo.) Electric Light Company
has been incorporated. John T. Williams is presicomplete new plant
dent of the new company.
is to be erected, and new machinery installed.

ital

of underground railways.

Deceml^er

PUBLICATIONS.
The London

Electrician (Salisbury Court, Fleet
Street, London, E. C. ) is gathering material for
the forthcoming (1903) edition of its well-known
Electrical Trades' Directory and Handbook, which
is to be issued in January.
This is otherwise known
as the Blue Book and has won an international
reputation for accuracy and care in preparation.

The

additions to the trade publications of
Electric Works of Fort Wayne,
Ind., include bulletins describing their B. & B. commutator-truing device and mast arms and pulley
outfits for outdoor arc lamps, flyers descriptive of
primary fuse boxes and of a type-A transformer
struck by lightning, and a calendar card for December, illustrating the firm's form C arc lamps.
the

latest

Fort

Wayne

The Frank Adam Electric Company of St. Louis,
new bulletins, Nos. 105 and 106, which
new line of drawn-copper tablet boards
and wood and iron box cabinets. This line was
made up at the request of a number of its cusMo., issues
apply to its

arranged in such form that one can
readily figure a complete job for tablet boards and
cabinets, thereby saving considerable correspondence.
The bulletins illustrate and describe the general arrangement of the tablet boards and cabinets.

tomers, and

is

A

complete line of direct-current turbine dynaof capacities ranging from 114 to 300 horsepower is shown in a 22-page bulletin issued by the
De Laval Steam Turbine Company of 74 Cortlandt
Street, New York city. All units from 50 to 200 kilowatts inclusive consist of two generators mounted
side by side and geared together. The generators are
built for 125, 250 or 500 volts and are adapted for
The bulletin is well illuseither power or lighting.
trated with various sizes of units and detailed parts.
that
the speed runs from
table of data shows
5,000 revolutions a minute for a one-kilowatt unit
to goo revolutions for a 200-kilowatt set.

mos

A

Electrical Supply Company of St.
Louis has recently gotten out two attractive catalogues of seasonable articles. One of them illustrates a complete line of electrical toys and small
motors and dynamos. While these are toys, they
are exact miniature reproductions of large apparatus, and are mechanically, and are said to be elecThe company says
trically, perfect in every detail.
there has been an increase of the demand for this
The company has also issued a new
catalogue.

governor-general of Canada,
sage to King Edward VII.

SPACE TELEGRAPHY.

will

send a mes-

A

recent demonstration of Anders Bull's system
of space telegraphy before the Danish Polytechnic
Society is said to have convinced Danish scientists
of the practicability of the system.
Mr, Bull also
demonstrated, it is said, that secrecy could be obtained through the method of tuning the receivers.

MISCELLANEOUS.
The Connecticut Railway and Lighting Company
reports

lows:

for the fiscal year, ended June 30, as folGross income from railway, $1,113,778; elec-

gas light, $204,470; total gross
operating expenses for railway,
$616,723; electric, $188,938, and gas, $130,639; total
expenses, $936,301
surnet earnings, $697,083 ;
tric light, $297,136;

income, $1,615,384

;

;

plus, $87,813.

A

made

speed test was

hoisting machinery

of

the

recently

of. the

electric

new Northwestern

coal

dock on Superior Bay, near Duluth, Minn. These
hoists are the only ones at the head of the lakes
operated entirely by electricity and, accordingly, the
Eighteen hundred
test was watched with interest.
tons of coal was unloaded during the test in 5-^/^
hours.
The buckets used in the test have a capacity
of 2,500 to 3,500 pounds. It is asserted that no
dock machinery at the head of the lakes can equal
the above record.
Professor Robert W. Wood of Johns Hopkins
University is said to have discovered a substance
that is transparent to the ultra-violet rays of the
solar spectrum alone.
Dr. Wood had known for
some time that substance called nitroso-dimethylaniline would keep out all the visible and heat rays,
except some red and violet, and that it would also

through the

let

substance

ultra-violet.

He combined

the

known

with cobalt glass and obtained a screen
through only ultra-violet. One striking pe-

that lets
culiarity of the new screen is the fact that it gives
a spectrum about 30 times as broad as that produced
by the ordinary quartz.

Observations in the Alps, at a time of rapid alternations of fair weather and storms, have shown
W. Caspari, he says, that the air is strongly electrified
or "ionized" during the clear periods, and
that the prevalence of positive or negative ions
changes to correspond with the fair or stormy
weather.. Mountain sickness is thought to be closely
connected with atmospheric electricity, an excess
of free ions appearing to act as poison. The Lyssjoch, which is 13,000 feet high at the edge of a
vast ice cleft, has a bad reputation for mountain
sickness, and here the dissipation of electricity is
probably the greatest ever observed.

—

—

The Helena (Mont.) Light and Traction Company has again met with a loss by fire. This time
an Oven used for drying out the coils of the transformers damaged in the recent fire was completely
destroyed.

The

at the time of the first fire
soaked, and it was thought that
an oven and baking them they
The coils had been under great

coils

were water and

oil

by putting them
might be saved.

in

for several days, and a man was employed
to tend the fire and watch the oven night and
day.
The tender, however, put in a big fire and
went to dinner. During his absence the oven took
fire and was burned up, destroying the coils completely.

heat

The board of

inspection and survey of the recent
of the submarine boats. Adder and Moccasin,
reviewing the tests, states that the storage batteries were not in proper condition at the time of
the trial. In the three hours submerged the Adder
struck the bottom. The board calls attention to the
fact that the battery cells of the Adder and her
class are entirely open on top, so that if the craft
were to change trim to a considerable extent, as
she would do in all probability in a seaway, the
trials

in

would spill over, and into the neighboring parts of the vessel. It is recommended the
design of future storage batteries be made with
liquid contents

water-tight covers.

The Western

catalogue on miniature incandescent lamps and fittings, showing a full line of socketless, series lamps,
which can be used to advantage in decorating rooms
and trees for Christmas.

who

j.902

13,

TRADE NEWS.
The Adrian (Mich.)
in the

wire,

Electric

Light

Company

is

market for dynamos, rheostats, switchboard,
arc lamps, transformers and cedar poles.

A

convention of the salesmen of the General Elecsituated in the Middle West will be
held at the Grand Pacific Hotel, Chicago, on January 6th, 7th, 8th and gth, to discuss questions of
general interest.
tric

Company

Scheeffer Instrument Company of Peoria,
has been incorporated with a capital stock of
$12,000 to manufacture electrical instruments. The
incorporators are G. A. Sheeffer, Hugh H. Moody

The

III,

and Judson Starr.

not consider that the practical use of space telegraphy, except at sea, has been demonstrated as yet.
The Government will permit the installation of a
system only under its own control.

The Cadott Manufacturing Company of Cadott,
Wis., has been incorporated to manufacture and
The
deal in electrical machinery and appliances.
capital stock is $20,000 and the incorporators are
F. L. Munroe, W. T. Gilbert and W. H. Smith.

is
said that Marconi has announced that he
leave Glace Bay, C. B., shortly for off-shore
experiments. The Tablehead station, it is expected,
will be opened within a few days by Lord Minto,

George W. Conover, purchasing and forwarding
agent for Independent telephone companies, announces that owing to his rapidly increasing business
he has found it necessary to engage larger quarters.

It is

It

will

announced that the French Government does

;

December
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Mr. Conover is now located in suite 11 12 Merchants
Loan and Trust Building, 136 Adams Street, Chicago.

The Electric Gate and Signal Company of Omaha,
Neb., has been incorporated with a capital stock
of $500,000.
The incorporators are J. C. Small,
George F. Hamilton, H. C. Chambers, B. A. Karr,
A. Clark, W". M. Gaines and W. Iilichaelsen.
J.
The company is organized to enter into the manufacture of «n electric gate for railway crossings,
a switch signal, an automatic semaphore and block
system, and an electric alarm.
The Electrical Equipment Company of 939 Monadnock Block, Chicago, issues a circular, of which
this is a part
"The Electrical Equipment Company
wishes to announce that iMr. J. Holt Gates has retired from the presidency of this corporation, having disposed of his interests therein, and is no longer
connected with the company in any capacity whatsoever. Mr. J. W. Peterson has been elected president and will continue in the active management
of the business." J. Holt Gates writes
"J. Holt
Gates & Co., contracting engineers, Chicago, have
removed their offices to 927 JVIonadnock Block,
where they will continue the business of complete
installation of electric and steam plants."
:

:

it

in

The Cambridge Electric Light Company of CamMass., has recently purchased
from the
W'estinghouse Electric and Manufacturing Company 99 induction motors, which will take care of
the bulk of the present direct-current power service,
comprising every possible use of electric power in
bridge,

from public works to small tailoring establishments. The order comprises 11 motors
of one horsepower, 26 two-horsepower, nine threehorsepower, 19 five-horsepower, 25 7%-horsepower
and nine 15-horsepower.
a city of this kind,

Iwan Bros., Streator, 111., have placed on the
market a patent improved auger, which is said to
be meeting with special favor among construction
men.^ This auger is largely used by street-railway,
electric-light, telephone and telegraph companies for
digging pole and post holes, etc. The manufacturers say that it has met with universal satisfaction under all conditions of soil, is effective in operation and unexcelled for easy and quick work.
This auger was awarded a medal and diploma at
the World's Fair for convenience and effectiveness
of operation and excellence of material and con-

The

Electric

has

Storage Battery

recently-

a

closed

Company
contract

of Philthe

with

Oakland Transit Consolidated, located

Users of poles will be interested to learn that
the Lindsley Brothers Company, Chicago, one of
the largest producers of poles in the country, has
just purchased a tract of cedar land comprising 11,000 acres. This is said to be the largest purchase
of its kind ever made, and assures the Lindsley
Company a supply of poles for at least 10 years.
The land is in the best cedar-growin? section of the
state of JMichigan, being in Marquette County.

The Electric Appliance Company of Chicago, selling agent for Guttmann alternating-current wattmeters, announces that although it is shipping hundreds of these meters every week, it is still able
to keep up with its orders and make prompt deliveries, owing to the increased facilities at the factory.
The company desires to give wide publicity to this
fact, as the rapid growth of its meter business dur-

logues of the goods. At the present time the Western company is energetically pushin"- these specialties, as well as its Sunbeam lamps, and as a means
of bringing the material before the trade is sending
out attractive circular letters. -Numerous replies
have already been received and a large increase in
the business along this line is expected.

The Crocker-Wheeler Company, Ampere, N. J.,
manufacturer of electrical machinery, has included
among its shipments of engine-type generators for
the month of November one 400-kilowatt, for the
Stephen Girard Building-, Philadelphia, Pa., one 100kilowatt and one 125-kilowatt, for the Missour Pacific railway, St. Louis, Mo.
one 300-kilowatt, for
the Grand Crossing Tack Company, Chicago, 111.
one 400-kilowatt, for the Lake Construction Company, Erie County, Pennsylvania; one 250-kilowatt
for the Wilmington City Electric Company, Wilmington, Del. one 22S-kilowatt, for the Pine Bluff
& Western Railway, Pine Bluff, Ark. two 150-kilowatt, one 200-kilowatt and one 75-kilowatt for the
Woodward & Lothrop Building, Washington, D. C.
;

;

;

The company reports that its new mill building is
now being occupied, enlarging its floor space by 60,-

000 square

at Oakland,
Cal, for the installation of a battery of Chloride
accumulators, to be used on the purchaser's railway
system. The battery consists of 264 cells, having a
capacity of 550 kilowatts, and in connection with a
booster is to be installed at the center of distribution of the system about 2% miles from the generating station. It is to be used to reduce the
amount of feeders otherwise necessary, and to regulate the fluctuations of load on the generators at
the power house.

giving increased facilities for prompt

feet,

on large orders.

deliveries

struction.

adelphia

BUSINESS.
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ing the last three years has not always found
this enviable position.

About a year ago Arthur F. Stanley of the supply
house of Stanley & Patterson, New York, sold out
his interest in that well-known institution and commenced business alone as manufacturers' agent in
the Broadway-Maiden Lane Building in New York.
Since that time Mr. Stanley has been representing
the Robbins & Meyers Company, Springfield; Warren Electric and Specialty Company, Warren, Ohio;
Proctor-Raymond Manufacturing Company, Buffalo,
N. Y. Renim Specialty Company, Boston, and Indiana
Rubber and Insulated Wire Company, Jonesboro.
As his business has rapidly grown, Mr. Stanley, of
course, constantly added facilities, until with his
;

,

Electric Company of Chicago is now
western selling agent for the house-goods speciallies,
such as burglar alarms, door openers, bells,
watchmen's clocks, electric-light door switches, etc.,
that are manufactured by Edwards & Co. of New
York city. It is carrying a stock in Chicago of all
the more important itenis and issues special cata-

The Western

present

organization he finds himself in position to add to his line of first-class specialties.
Western houses in the electrical trade feeling the
need of eastern representation, are requested to correspond with Mr. Stanley. Mr. Stanley has been
in the electrical business for 20 years, starting with
the

office

Western Electric Company

in

1873.

ILLUSTRATED ELECTRICAL PATENT RECORD.
issued (United States Patent

Pay Telephone.

Charles E. Egan, Durham, N. C. Application filed April 22, 1902.
The receiver hook occupies a position at the lower eod
of the chaonel aod is adapted to support a deposited coin
when the hook is in its elevated position and the receiver
Contact members arranged at the
is removed th>;refrom.

714.680.

lower end of the channel are adapted to be bridged by a
deposited coin and thereby to complete the circuit
through the instrument and over the main line. Means
are provided for determining the route of travel of the
coin when the hook is lowered and the coin permitted to
pass from between the contacts. (See cut.)

Telephone Systems. Charles
E. Egan, Durham, N. C. Application filed September 17, 1902.
The apparatus comprises an electromagnetic actuator, a

714.681. Signal Bell for

Offlcey Deceiriber 2, igo3.

connection between the conductors and a switch included
in or forming a part of the circuit instrument, ihe switch
being arranged to disconnect and to establish electrical
connection between the respective sections of the instrument.

Method

of 'Selective Electric Signaling.
John S. Stone, Boston, Mass., assignor to Louis

714,755.

E. Whicher, Alexander P. Browne and Brainerd
T. Judkins, trustees. Application filed February
1900.

8,

of developing free or unguided simple harmonic electromagnetic waves of a definite frequency is
described. It consists in producing forced simple harmonic electric vibrations of the same frequeucy in an

elevated conductor.

Electromagnetic
Traction-increasing
Albert A, Honey, Tacoma, Wash.
vice.
plication filed April i, 1902.

the Earth.

of Locating Running
Fred H. Brown, Los An-

filed March 31, 1902.
Theprocess consists of a method of traosforming the
vibrations set up by tbe running water into electrical pulsations, then transforming these electrical pulsations into
sound waves, then comparing the volume of sounds taken
over a section of earth containing running water as compared with a similar section of earth removed frcm and
not containing running water.

Application

Cal.

geles,

Controlling

Electric
Y.,

Company,

Electric

Motor.

Maxwell W.

assignor to the GenSchenectady, N. Y.
a

gener-

electrically connected thereto, manually controlled
for gradually building up the field of the generator
in either dire":tion, and, a synchronous electromotive device operatively connected to the motor and arranged to

tor

means

Combined Curb and Conduit. Frank LapWashington, D. C, assignor of one-half to
John J- Weed, Washington, D. C, and Edward
D. N. Whitney, Minneapolis, Minn. Application

operate in synchronism therewith

to

cut

down gradually

the field of the generator.

Thermostat. Alfred T. Le Vesconte, Min714.810.
neapolis, Minn.
Application filed February 7,
1901,
The thermostat comprises a liquid-containing chamber
having a diaphragm which is moved by pressure generated
within the chamber. A pair of electrodes is movable in
and out of contact by the diaphragm.

1902.
The combined curb and conduit described consists of
rectangular metal troughs having covers with depending
flanges fitting into the upper ends of the troughs. The
troughs have flanges at their ends for boiling them together, and hooks on their inner sides to receive the
12,

electric cables.

Brush-holder. Walter D. Litchfield, Schenectady, N. Y., assignor to the General Electric
Company, Schenectady, N. Y. Application filed
April 30, 1901.

714.811.

Overhead Conduit for Electrical Service
Wires. Fred C. Locke, Boston, Mass. Appli-

714,718.

May

filed
31, 1902.
uninsulated span wire is combined with supports at

intervals on the span wire, and insulated service wires or
pairs, independently strung along the supports.

Armature Winding for
Dynamos. Robert Lundell,

714,721.

Electric

New

York,

N.

Y.

consists
of upper and lower sets of separable coils for similar
form or construction disposed in concentric surfaces, the
adjacent upper and lower coils being connected to their
respective commutator bars in sequence.

Block Signal. Edgar M. North,
N. Y. Application filed March 22,

Electric

1902.

Thes'gnal has a semaphore lever pivotally mounted at
the initial end of ihe block, and suitable means to place
the lever in the control of the passing wheel, whereby the
lever will be elevated.

Electric-railway System. William Robin714,746.
son. Boston, Mass. Application filed Januan' 15,
1898.

An electromagnet has

its

NO. 714,680.

— PAY

A contact piece is arranged to bear on the top of tbe
brush and a spring is arranged to bear on the contact
piece to force the brush against the commutator. A piece
of good conducting metal is arranged in contact with the
spring to shunt current therefrom. (See cut on nest page.)

TELEPHONE.

Motors or

Application filed January 23, 1902.
A winding for a dram or cylindrical armature

Brooklyn,

in

Application filed September 26, 1900.
One claim reads: The combination of a motor,

714,716pin,

714,734.

Process

Electrical

\Vater

eral

combined a wheel, an idle wheel, a
magnetizable bar esiending between the wheels, and an
electric coil or helix for magnetizing the bar and wheels,

An

1901.

Day, Schenectady, N.

DeAp-

In the device are

cation

28,

for clamping the end of the carbon comprises
two substantially parallel arms or members arranged to
receive the end of an ordinary flat commercial carbon between them and adapted to bear on the inner and outer
faces thereof and leaving the side edges thereof exposed.

714,786.

operation of the actuator.

714.695.

May

October
A clip

714,775.

The method

condenser combined therewith in a unitary structure, and
circuit connections between the actuator and condenser,
whereby the condenser will be alternately placed in the
line in series with the actuator and cut out therefrom
upon the passage of current through the connections and

filed

Carbon-holder for Dynamo-electric Ma714,769.
chines.
Charles Zabel, Bruno Zabel and William
Zabel, Edgewood Park, Pa. Application filed

terminals connected to iwo

stationary contact conductors, and a car is provided with a
circuit instrument or device arranged to make electrical

Telephone System. Alfred F. Swan, Bay714.759.
onne, N. J. Application filed May 11, 1901.
A single horizontal pivoted switch arm is connected
line, the arm having a widened and bifurcated
end thereon. A rotating cylinder is operated by makes
and breaks in the line aud pins are disposed thereon so
that one set of the pins in unison in contact with the bifurcated switch arm will cut the telephone to line and the
other set out of line by short-circuiting.

with the

714.760,

Electric

Annunciator

Drop.

Edward

G.

Thomas, Cambridge, Mass., assignor to the ElecGas Lighting Company. Application filed
March 29, 1900. Renewed June 3, 1902.

tric

In the drop are combined a magnet and a support therefor of an armature pivoted to the support below and
to one side of the magnet, and tending to fall away therefrom by turning on its pivots, the support being slotted to
receive one of the pivots of the armature, a catch carried
by the armature and a stop therefor, the catch being arranged to be withdrawn from its stop by a non-rotational
movement of the armature lengthwise of the slot, and an

indicating device movable with the armature.

Joint
Charles T,

for

714,813.

filed

June

Telephone-transmitter
Arms.
S. C.
Application

Mason, Sumter,
3,

1902.

Mechanical features of the joint are described.

Process of Starting Induction Motors.
Alfred Schwartz, Cologne, Germany, assignor
to the Helios Electrical Construction Company,
Cologne, Ehrenfeld, Germany. Application filed

714,824.

March

18,

1901.

The process
field when the

consists in pushing tbe armature out of the
field coil is inserted in the circuit, imparting a slight rotation to the armaiure. whereby ibe motor
may be rotated at its normal speed, then bringing the
armature back into the field, and automatically operating
a clutch device through the movement of the armature.

Apparatus for Selective Electric Signaling.
S. Stone, Boston, Mass., assignor to Louis
E. Whicher, Alexander P. Browne and Brainerd
T. Judkins, trustees. Original anr.lication filed

714,831.

John

-
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Februaiy 8, 1900. Divided and this application
filed January 23, 1901.
The inventor describes a system for developinR free or
unguided simple harmonic electromagnetic signal waves
of a definite frequency, the system comprising an elevated
conductor and means for developing therein forced simple harmonic electric vibrations of corresponding frequency.
714,832.

Apparatus for Amplifying Electromagnetic

Signal -Waves. John S. Stone, Boston, Mass.,
assignor to Louis E. Whicher, Alexander P.
Browne and Brainerd T. JudKins, trustees.
Application filed January 23, 1901.
In an apparatus for producing high-frequency simple
harmonic electromagnetic signal waves are means of developing simple harmonic electric oscillations of high frequency in a primary circuit, an elevated conductor and a
step-up transformer having its primary helix associated
with the primary circuit, and its secondaryhelix associated

with the elevated conductor.

December

W.

Current
Regulator. James
Fredonia, N. Y.
Application

Electric

714,893.

Hammond,

Electric

715,071.

Trolley

Protector.

13,

1902

W.

William

July

Hoffman and Francis W. Powers, West Lafayette, Ind., assignors to the Electric and Steam

vice, an

Application

filed

23, 1902.
Paris of the regulator are a centrifugal governing dearm pivoted to a sleeve and provided at one end
with a longitudinally disposed slot, a standard having a
pin adapted to the slot, a binding post, a switch lever for
connecting the binding post and the standard, a number
of insulated blocks, resistance coils connected in serifs
with the blocks, a block or brush carried by the arm and
adapted to be traveled over the surface of the blocks by
the centrifugal governor, and an electric circuit in which
both the insulated blocks and the contact block or brush
are connected.

Electromagnetic Device. James S. Hodges,
Troy, N. Y. Application filed April 14, 1902.

714.904.

The device is adapted to produce a unidirectional effect
while the exciting current varies from a positive to a negative maximum, and comprises electric circuits of different
time-constints and a number nf magnetic circuiis. the
magnetic circuits being controlled by the electric circuits.

714.905. Electromechanical Clock. Samuel H. Hoggson,
York, N. Y. Application filed November 27, 1901.
An electromagnet is used in the operation of a clock.

New

Track

714,913.

Keen,

Brake for Electric Cars.

Allentown,

Pa.

Application

Railway

Supply

Company

of

Lafayclle,

Ind.

filed April 18, 1902.
In the device are a winding drum upon which one end
of the rope is wound, means for exerting a yielding force
upon the drum tending to wind the drum, supplemental
means adapted to be thrown into engaEement with the
drum to wind up the rope wlien the trolley wheel leaves
the trolley wire, and electromagnetically operated mechanism connected to the conductors for throjving the parts
into operation,

Rectifier for Single or Polyphase Alternating Currents. Albert Nodon, Paris, France,
Application filed April 30, 1902.
The electrolytic transformer described comprises an

715,126.

electrolyte formed of a saturated solution of bibasic phosphate of ammonia P04H(NHi)2. a vessel for containing
the electrolyte, an electrode made of an alloy of 95 ptr
cent, aluminum and 5 per cent, zinc and another electrode
made of iron, or its alloys, and terminals connected with

the electrodes.

Orlando

filed

April

1902.

23,

A spring is arranged in the haneer and bears against
theshnuk. The shoe is provided intermediate of its ends
with a vertical bore or channel and has its contact face
shaped to conform to the surface of a rail. A pipe supplies sand to the shoe, and shoe locking and unlocking
mechanism are operatively connected with the shank.

Automatic

714,916.

Schenectady,

NO. 714,81

1.

— BRUSH-HOLDER.

oscillations of corresponding frequency in a primary circuit and causing the same to reproduce inductively corresponding simple harmonic oscillations at increased amplitude in an elevated conductor.

Apparatus for Selective Electric Signaling.
S. Stone. Cambridge, Mass., assignor to
the Stone Telegraph and Telephone Company,
Boston, Mass. Original application filed August
Divided and this application filed Oc8, 1902.

714,834.

John

4,

Clutch. James
Y., assignor to

W.

Kellogg.
General
Y. Appli-

the

Electric Company, Schenectady, N.
cation filed March 17, 1902.
In a wheeled vehicle are combined the driving motor,
the motor supporting frame, the traction wheels, powertransmitting gearing from the motor to the traction wheels,
friction-clutch mechanism interposed in the gearing, and
means whereby the friction-clutch mechanism becomes
locked to the motor-supporting frame when the power

Method of Amplifying Electromasfnetic
714S33.
Signal Waves. John S. Stone, Boston, Mass.,
assignor to Louis E. Whicher, Alexander P.
Browne and Brainerd T. Judkins, trustees.
Application filed January 23, 1901.
One claim reads: The method of developing high-frequency simple harmonic electromagnetic signal waves
which consists in producing simple harmonic electric

tober

N.

1902.

transmission geiring begins to run faster than the motor.

Company. Schenectady, N. Y.

Application

filed

May

31, 1901.
rheostat is composed of a rumber of resistance
grids, each coaled with a ihin adherent layer of insulating
enamel assembled and clamped togtther with intervening
heat-radiating platen.

The

Plug and Receptacle. Norman Marshall,
Newton, Mass., assignor to the Marshall-Sanders
Company, Boston, Mass. Application filed November 7, 1900.

714.928.

An

insulating body for electric coupling is provided with
shouldered recesses adapted to receive metallic sleeves,
and with slots upon the sides opening into the recesses
and IS adapted for binding screws in the metallic sleeves

Means for Preventing Breakdown of High714,934.
potential Windings.
Walter S. Moody, Schenectady, N. Y., assignor to the General Electric

Railway and Car and Magnetic Appliances
Albertson,
New York,
Therefor. Albert
C.
N. Y. Application filed April 8, 1902.
One claim reads A railway having along its line and

Company, Schenectady, N. Y. Application filed
April 26, 1902.
Combined with a winding for electrical apparatus are

:

substantially parallel with its track rail or rails, an armature rail, Hud a car or vehicle, for the railway, carrying a
magnet, the pole piece or pieces of which are so disposed
as to move in a path below and under the armature rail
when the car is in motion, with their poles directed toward
the smooth under face of the armature rail. (See cut.)

Process of Electrolytic Separation of Copper and Nickel. David H. Browne, Cleveland,
Ohio, assignor to the Canadian Copper Company, Cleveland, Ohio. Application filed January 27, 1899. Renewed September 19, 1902.

714,861.

The process consists in, first, treating ccpper-nickel
matte to form copper-nickel alloy substantially free from
sulphur, then treating the alloy with chlorine and a solvent
for cuprous chloride.

terminals for the winding, insulation of comparatively
great dielectric strength for portions of the winding near a
terminal or terminals, and insulation of less dielectric
strength for other portions of the winding.

Measuring

714,973.

Alternating

Milton E. Thompson,
to the General Electric
N. Y. Application
The wattmeter has

filed

Electric

December

30,

1896.

for supplying current to the motor, and an electromotive
device which operates in synchronism with the motor and
acts to shut off the supply of current to the motor.

Connector. George W. Cravens, Schenec714,869.
tady, N. Y., assignor to the General Electric

Company, Schenectady, N. Y.

May

Application

filed

901.
The device consists of a cup-shaped socket and a cupshaped plug both of moldable insulating material, with
insulating barriers adapted to coact to prevent a shortcircuitof the generator leads.
I,

1

Transformer and Means for Winding Same.
R. Gill, New York, N. Y., assignor to
Application
the Invention Developing Company.

714,891.

Edwin
filed

May

4,

1899.

of which is
composed of a practically continuous coiled strip of iron,
the sections being shaped to fit together io one common
section.

The

core

is

composed

of sections, each

(See cut.)

Hot-wire Electric Meter.

715,170.

Detroit,

art,

Mich.

Application

Robert
filed

S. StewApril 25,

1902.

The meter comprises a frame, two wires suspended
therefrom, a pointer fastened to the wires and free to deflect when the length of the wires is changed, means for
measuring the deflections of the pointer, and electrical
connections for sending electric currenis through either or
both of the wires for the purpose of heating the same.

Method

of Synchronizing Motors. Frank
Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Original application filed February 11, 1899. Divided and this application filed April 16, 1902.
The art of regulating two or more motors in series consists in simultaneously cutting down the current in any

7iSjI95-

E.

Case.

motor the electromotive force of which rises above that of
the other or others, and increasing the current in that or
these of lower electromotive force. (See cut.)

'JV^fwDt

sumption

circuit.

Manufacture of Spongy-lead Plates for
Secondary Batteries. Herbert W. Butler and
Joseph H. May, London, England, assignors to
John Irving Courtenay, London, England. Application filed January 2, 1901.

715,016.

Means

for Synchronizing Motors. Frank
Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed February 11, 1899.
Motors in series are combined with means actuated by

E.

Controlling Electric Motor. Harold W.
Buck, Niagara Falls, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed November 17, 1900.
Combined with a motor are manually controlled means

1901.

In the magnetic separator are a rotary separating drum
combination with a series of electromagnets for producing a partial magnetic field on the surface of the drum
a rotary sectional curientdistribuier ring; two brushes
for supplying current of one polarity and so arranged as
never to impinge against adjoining distributer sections, the
third brush impinging aeainst an intermediate section and
arranged to supply current of opposite polarity, and connections between ihe coils of the electromagnets and the
sections of the current-distributer, whereby current is fed
only to a portion of the coils and a portion of the surface
of the separating drum is thus constantly non-magnetic.
in

further to increase ihe phase difference between the current and potential magnetic fluxes up to a normal amount
of 90 degrees, when the current does not lag in the con-

lead.

714,862.

13-

Currents.

a series coil, a potential coil in a
circuit of high inductance for lagging the current therein,
and an auxiliary circuit or device whose function is still

715,019.

MAGNETIC RAILWAY.

SEPARATOR.

Ridgway, Pa., assignor
Company, Schenectady,

The process consists in subjecting a paste of lead oxide
and powdered carbon, applied to a grid or support, to the
action of an electric current in a forming solution or solutions, the current being first applied while the element or
plate being formed is attached to the positive pole of the
source of electricity so as to oxidize the carbon or any desired portion thereof and convert the lead oxide into
porous peroxide and then passing the electric current in a
reverse direction to reduce the porous peroxide to spongy

NO. 714,851.—

— MAGNETIC

Magnetic Separator. Carl Scholl, G6ppingen, Germany. Application filed September

;

Rheostat.
Frederick Mackintosh, Schenec714.927.
tady, N. Y., assignor to the General Electric

A condeuser telephone constitutes one of the tuning
elements of a resonant receiviag circuit.
714.851.

NO. 715,160.

715,160.

Case,

in electromotive force of any motor above
that of others for diverting current from such motor to
the other or others.

an increase

Trolley Harp. Harry S. Doyle, St. Louis,
715,036.
Mo., assignor of one-half to James C. Davis,
Application filed August 15,
St. Louis, Mo.
1902.

The harp his

MOTORS.

Signaling
Electromagnetic
by
Waves. Reginald A. Fessenden, Manteo, N. C.
Original application filed August 27, 1902. Divided and this application filed November 13,

715,203.

Selective

1902.
At the sending station are means for generating electro-

magnetic waves of the same character, and means for
causing the emission of such waves in two or more groups
at different emission rates. At the receiving station is an
indicating mechanism operative by the conjoint action of
the respectively responsive devices.

Face Plate for Electric Couplings. NorMarshall. Newton, Mass., assignor to the
Company,
Boston,
Mass.
Marshall-Sanders

715,209.

man

November 7, 1900.
application
filed
this application filed April 14, 1902.
Mechanical features of construction are described.
Method of Measuring Alternating Electric
715,220.
Currents. Milton E. Thompson, Ridgway, Pa.,
General Electric Company,
to
the
assignor
Original application filed
Schenectad}'. N. Y.
December 30, 1S96. Divided and this application
Original

Divided and

resilient adjustable arms.

Current-Operated Receiver for Electromag715,043.
Reginald A. Fessenden, Manteo,
netic Waves.
N. C. Application filed August 27, 1902.
See page 420.

Electromagnetic Brake. Frederick Haber,
Washington, D. C, assignor of one-half to Parley H. Eaton, Washington, D. C.
Application

715,058.

April 21, 1902.
A magnet and its armature are combined with a series of
supplemental armature disks spaced from e^ch other and
from the magnel armature, and screws mounted in the
armature disks and having beaded portions slidably connected to the disks next above.

filed

'-41f—ytt
— METHOD OF SYNCHRONIZING

NO, 715,195,

May

7, 1902.
The method of obtaining a magnetic field in quadrature
with the impressed electromotive force consists in laggine
a currpnt derived from the electromotive force, producing
thereby a lageing primary magnetic field, producing independently of the primary magnetic field an auxiliary magnetic field, and combining such primary and auxiliary
fields to form a resultant field of the required phase

filed

relation.
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Metropolitan Railway System of Paris.
By a. De Couecy.
In a few years Paris will have an extensive sysof underground electric-railway lines which
will make it the best equipped city in Europe in this
respect. To the Aletropolitan railway eight new sections are to be added, giving the whole system the
appearance shown in the map on the next page. The
existing Metropolitan, marked No. I., passes across
the city from east to west from the Maillot to the
Vincennes Gates, with a branch to the Dauphine
There are to be two semi-circular lines, one
Gate.
in the northern and one in the southern part of the
city, which join on to the end of the old Metropolitan.
The first of these, No. II., starts from the
Place de I'Etoile and is laid under the exterior
boulevards for the most part. It passes the North
and East Depots, then southeast to the Place de la
A similar
Nation, where ic again joins No. i.
line runs through the southern part of the city,
marked No. III., joining No. I. at the Etoile and
traversing the
left bank of the Seine past the
Sceaux and Orleans Depots, then crossing the
Seine again and joining No. I. The sections II. and
III., as will be observed, make a nearly circular line
around the city, which is bisected by the old Met-

tem

On

20,

work is being
expected that the
whole line No. II. will be running within a few
months. On the line No. III. the work is not so far
at
present the tunnel is being conadvanced
structed, and this work has been retarded in some
points, especially where the tunnel passes through
the region covered by the vast galleries of the
Catacombs. Here special measures had to be taken

this

part.

actively

remainder

the

carried

and

on,

it

the

is

;

to consolidate the

The north

soil.

section

nearly

finished,

lies

found

necesary

to

No.

1902.

(No. II.) which is now very
mainly in tunnel, but it was
construct an overhead portion

2S.

methods of tunnel construction. The shield system
was not found to work well in the case of the old
Metropolitan and its use has been abandoned. In
some of the main crossing points and terminals a
considerable amount of underground work had to
be done. For instance, at the Place de I'Etoile the
new line crosses the old, and the new tunnel had
At the Avenue de
to be dug below the latter.
Villiers, which is the connecting point of the future
No. TV., a large double station has been constructed
which will serve for both these lines. At this point
the first portions of the No. IV. tunnel have been
commenced. It is at the Place de la Nation, to

ropolitan.

The next

constructed is No: TV.,
northern part of the city and runs
nearly parallel to No. I. Nearly at right angles to
it runs No. V., which starts at the North Depot and

which

lies

section to be

in the

Fig.

I.

Overhead Portion

at St.

Martin Canal,

the east, that the underground work has been the
most considerable. The old line passes through

where a large station already existed,
forming the collecting point for the cars which
come here at the end of the day's run to be sent
to the main car station.
The new station lies
alongside of it, separated by a masonry partition
which has four communicating doors. There are
also several loops passing under the Place, in
this point,

order to allow the necessary movements of the
trains.
Tlie execution of this work, in spite of
its importance, has been carried out without any
difficulty.

The overhead structure, which presents some
points of interest, covers a total length of 1.6
miles and is made up of a series of metallic bridge
trusses resting upon iron columns. This construci, which shows the
passes over the St. Martin
Canal, just before it descends to the tunnel. The
portion of the overhead structure seen on the left
gives an idea of the general construction, using
columns spaced 22 feet apart. The roadbed lies

tion will be observed in Fig.

part of the line

Fig.

2.

Eight-car Train.

METROPOLITAN RAILWAY SYSTEM OF

and

near
the river. A short section. No. VI., serves to connect No. III., near the Orleans Depot, with the
One of
first two lines at the Place de la Nation.
the most important lines will be No. VII., which will
give an easy access between the northern and southern parts of the city. It traverses the old Metropolitan nearly at right angles and will cross the
Seine on a special bridge. The last two concessions of this extensive system are No. VIII., which
passes in a northeasterly direction, and No. IX.,
which starts from the Opera and proceeds to the
west, crossing the Seine twice upon viaducts.
The map shows the whole system as it will exist
in about seven years, when it is expected that all
completed. The
the above lines will have been
whole of the system will be underground except
where local conditions have made some overhead
constructions necessary. The semi-circular line No,
passes to the south, joining Nos.

II.

will be

the

first

II.

and
about completed

to be finished,

in

III.

fact

the

at present.
the tunnel is
short section toward the west is already in operation and trains have commenced to run over

work on

\

PARIS.

of considerable length, owing to the fact that the
road crosses two of the main railroad lines which
pass out of the city from the North and East Depots.
The two railroads each have a great num-

ber of tracks sunk below the street level, and this
a serious difficulty for the Metropolitan.
Two solutions were proposed, one underground .below the tracks and the other overhead, but on account of the depths of the tracks the underground
section would have to be considerably below the

proved

main
owing

portion,
to the

and

this

difficulties

was found impracticable,
which would occur in the

transfer of passengers. It was thus decided to pass
over the railroads by an elevated structure which
should clear them both at the same time. In this
way the road comes out of the tunnel and mounts
a rather heavy grade to the overhead section, passing three stations and then descending into the

The total length of the No. 11. line is about
miles and it has 23 stations, including those
overhead.
The tunnel, which has about the same elliptical
section as before, has been pierced by the ordinary
tunnel.
six

where

it

about 20 feet above the street level. Fig. 4 sliows
arrangement of the trusses and cross beams.
Between the latter are brick arches which serve
As there are three stato consolidate the whole.
tions on the overhead part, these had to be provided for. Here a platform for the passengers has
been added on each side of the main construction,
The inas will be noticed on the right of Fig. i.
ner part is now supported on two trusses six feet
high and 50 feet long resting upon columns, and
the

the

outer

portion

trusses supported

of

the

platform,

upon masonry

pillars.

rests

upon

The length
The main

of the station platforms is 278 feet.
part of the construction is 18 feet wide; at the stations 12 feet has been added on each side for the
The
platforms, making a width here of 30 feet.
trusses are built in different lengths to suit the
as when passing over streets,
boulevards are sufficiently wide the
structure does not come very near the houses.
The construction of a tunnel through as old a
Not
city as Paris presented considerable difficulties.

varying
etc.

As

conditions,

the

—
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speak of the great number of sewers, etc., which
to be shifted and replaced, the portion which
passed through the Catacombs gave a great deal of
The Catacombs, which were originally a
trouble.
vast network of stone quarries forming long galleries, left the ground in an unstable condition, and
special precautions had to be taken to consolidate

St.

to

had

Where

were well preserved,
a series of transverse side walls were constructed,
about four feet thick and spaced 12 feet apart
along the tunnel. In other cases the galleries had
fallen in and the space filled with loose soil, and
the

soil.

the galleries

structure

support the tunnel

to
tion

was necessary.

a

founda-

special

Wells were sunk down to the

December

Louis Exposition Power Plant.

Hon. David R. Francis, president of the Louisiana
Purchase Exposition, Mayor Wells of St. Loui?,
Taylor,

director

While

in

3.

Electrical Appliances in the Navy.
ternity
trical

Outline jwap.

Fig.

solid ground, about four feet in diameter,

now complete was

were

of the visitors,

and these
up with beton, forming thus a kind of
long line of double columns, braced
column.
across by a beton construction, thus upholds the
This construction is shown in Fig. 5.
tunnel.
The cars and locomotives used on the new systems will be of the same type as are now employed.
The locomotives resemble the cars in appearance,
but have a motorman's cab at the end. At first,
trains of four cars, including one locomotive, were
run on the Metropolitan, but for some time past
an eight-car train has been used in times of heavy
traffic.
The appearance of such a train will be obfilled

A

put

and they were enthusiastic

in their

comments regarding the progress of the work. After
the tour of inspection, Governor Francis said
"I
:

am

pleased to state that the officials of the St. Louis
Fair and myself, as president, are entirely sati.sfied
with the work done for us by the Westinghouse company.
This city [Pittsburg] will certainly play a
large part in the fair which I represent. I wish
the entire Legislature of Pennsylvania were here,
that I might congratulate this state, as well as this
city, for the big part of the St. Louis Exposition

which

it

will represent.

The anniversary

of the

Lou-

Purchase will open the eyes of the world to the
remarkable city of Pittsburg and the great state
of Pennsylvania."
The power plant that will be installed by the
Westinghouse company will occupy about 16,000
square feet in the west end of Machinery Hall, in
close proximity to the boiler house, and will conisiana

of four 2,000-kilowatt generators, direct-connected to vertical compound Westinghouse engines.
The generators are three-phase, and are wound for
In addition, exciting cur6,600 volts at 25 cycles.
rent will be furnished by three lOO-kilowatt generators, direct-connected to steam engines.
In addition to the 8,000 kilowatts delivered by
the Westinghouse plant, the exposition company w;ll
receive 8,000 kilowatts from an outside source.
To
handle this load properly, a gigantic switchboard
will be- installed in the gallery, extending along the
west end of the building. The entire switchboard,
bus-bars, switches, etc., will be in duplicate, and wiU
be so arranged as to prevent interruption of service
from the disabling of generators or failure of lines.
Lieutenant Garden has cabled Chief Moore of
the Department of Machinery that he has arranged
for an exhibit of a Niclausse marine boiler of 700
horsepower, which will be installed in the exhibitors'
p.ower plant in Machinery Hall. This boiler is similar to those installed in all battleships built by
sist

FIG. 5.

METROPOLITAN

RAILWAY SYSTEM

TUNNEL FOUNDATIONS
served in Fig. 2,
generally adopted
is placed at each
are arranged so

whole

and

it

in -the

is

IN

OF

PARIS.

THE CATACOMBS.

this type

new

lines.

which

A

is

to be

locomotive

end of the train and the circuit?
that one controller operates the

.system.

4.

Elevated Structure.

PARIS.

operation for the benefit

in

considerable interest
to
the electrical frais the annual report of the inspector of elecappliances in the United States Navy, in

connection with the report of the Bureau of Equipment. Lieutenant Parmenter acted as inspector until February 26,
1902, upon which date he was relieved by Lieutenant George.
The latter is one of
the most accomplished electricians in the Navy and

Pittsburg that portion of the machinery

METROPOLITAN RAILWAY SYSTEM OF

;

Of

ChanencL^rf Geft

Fig.

operated between Rockford and Belvidere;

line from De Kalb to Sycamore, which is
to start its cars
the Liberty ville extension of

about

of

company.

sition

now
new

1902

the Chicago and Milwaukee line, and the Rockford,
Beloit and Janesville road are numbered among the
accomplishments of the year.

works, Henry Rustin,
chief electrical engineer, and Directors J. E. Smith
and L. D. Dozier, together with Guido Pantelleoni,
the St. Louis representative of the Westinghouse
Electric and Manufacturing Company, have returned
to St. Louis from a trip to Pittsburg, Nevi" York
and other eastern points, where they have been inspectiiig the work of the Westinghouse company on
the Jfl, 000,000 contract awarded to it by the expoIsaac

line

the

20,

Cramp.
Heinrich Habbig of Diisseldorf, Germany, has arin St. Louis, where he will superintend ihe
installation of a Durr boiler from Diisseldorf, Germany, in the exposition power house, which will be
located just west of Machinery Hall. This is the
first foreign exhibit to be received by the Exposition company.
rived

performing the duties of inspector in a highly
manner. Lieutenant Hudgings served
as assistant from October 10, 1901, to April 26, 1902,
when he was detailed for duty in connection with
wireless telegraphy and is still engaged on that duty.
The sum of $395,432.59 has been expended during
the fiscal year upon the installation and repair of
electrical appliances on shipboard
and $164,028.53
on the manufacture and repair of electrical apparatus
and supplies in navy-yard shops. The total of $559,461.12 was expended during the fiscal year on elecis

.

satisfactory

;

trical appliances

for

all

purposes.

The demand

for

ventilating
fans, ammunition
for
and auxiliary purposes generally, is
now so great that when ships are put out of comelectiic
power
hoists, winches,

mission for a general overhauling, it is necessary to
supply an entire new outfit of electric generators.
The installation of 125-volt generators has commenced. It is the purpose of the Bureau of Equipment to use this voltage for all new generators in
the future. In the opinion of the Bureau, efficient
electric generators driven by steam turbines, very
much lighter and more compact than the present
type, will soon be available for use on shipboard.
It is much to be regretted that the school at the
Naval Torpedo Station, Newport, R. I., for the instruction of officers in electricity, the need of which
was never more apparent, after having been again
established, was interrupted during the past summer
by the great demand for officers afloat. Unless
every effort is made to instruct the personnel of the
service in the scientific and technical branches of
their profession, the Navy in the future will surely
The school at the
fall below the present standard.
New York navy yard for the instruction of endynamo
tenders and the
listed men in the duties of
general care and maintenance of electrical appliances
on board ship has done good service during the
year.
The Bureau of Equipment has renewed its recommendation that Congress be asked to establish a
corps of warrant electricians. Reference is made to
the reports of the Bureau in years past, in which a
full discussion of the necessities of the personnel
of the Navy in connection with the care, custody
and efficient maintenance of electrical appliances on
board ship was made at length.

Cable Between Spain and the Canary
Islands.
Consul S. Berliner writes from Teneriffe, under
date of October 29th, as follows "The cable between
Teneriffe, on one of the Canary Islands, and Cadiz,
it is supposed that the breakSpain, is interrupted
age is about 600 miles from here. This cable was
laid in 1883, and for the last eight years breakages
have been of frequent occurrence; it sometimes
happens that months elapse before communication
:

;

The Union

Pacific

Railroad

Company has sued

for an injunction restraining the Kansas City (Mo.)
and Topeka Railway Company from condemning a
part of the old Union Pacific right-of-way in the
Kaw Valley. The Union Pacific right-of-way, granted
by the government, is 400 feet wide.
The Kansas City and Topeka Railway is a trolley line, and it
understood that the success of this road in
is
obtaining right-of-way would be followed by the
Rock Island and Orient also seeking an outlet from
,

Kansas

City.

Interurban Roads
The interurban

trolley

in

Northern

line

Illinois.

from Rockford,

111.,

The road conJanesville, Wis., is completed.
nects the three towns of Rockford, Beloit, Wis., and
Cars are now running on a two-hour
Janesville.
schedule, but this will be reduced as the ballasting
The year closes with the best record in
is finished.
building interurban lines in the northern Illinois
counties in the history of railway building. The
to

The islands are not absolutely isolated,
restored.
as regards cable communication, because cablegrams
can be sent via Senegal, though at a much increased
cost
the difference in the London rate is $1 per
word but to do this, messages must be sent overland to Tejitas, which means a delay of at least
is

—
;

twenty-four hours."
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Dynamo

Set with Petrol or Alcohol En-

1902

gine.
Small petroleum engines are now being used quite
extensively in France to drive dynamos, and especially

to

form

compact generating

a

set,

which has

advantages. One of these groups which was
exhibited at the last alcohol show in Paris will he
noticed in the illustration. The motor is of the
Bardon type and runs at high speed it is directcoupled to a small alternator. In this case the motor runs with alcohol, or, rather with the 50 per
cent, mixture of alcohol and gasoline, which is gen-

many
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above described. The car contains a complete plant,
including the lo-horsepower set with water cylinder,
pump and gasoline tank, also a switchboard. In
this way the car is run into the various stations and
the batteries charged, thus giving a supply of power
for the capstans without requiring a special dynamo
plant at each station. This system, which is now
used 'at a number of stations, is found to work well

and

is

more economical than the

old method.

;

adopted. It is an example of the successful
use of alcohol for stationary engines. This practice
was first commenced with automobile motors and
then extended to the fixed motors, whose construcThe present engine has four cylintion is similar.

SPACE TELEGRAPHY.
Two

erally

mounted in pairs on the crank-box. The latter
formed in two parts, the lower half being cast

ders
is

with the foundation piece, while the upper half is
bolted on and supports the cylinder castings. In
front is a hinged cover, which allows an easy inspecThe engine gives 12 horsepower
tion of the interior.
and runs normally at gSo revolutions per minute.
half filled with oil, which also
is
main-shaft hearings. The cylinders
are cooled by water jackets, and the water is either
brought from the mains, or, where it is desired to
use the same water over again, it is supplied from
The circulation in this case is brought
a small tank.
about by a small centrifugal pump, worked by a

The crank-box

lubricates

the

Washington Navy Yard and another

Marconi Stories.
Gazette, published within a stone's

The Glace Bay

throw of the Marconi towers at Tablehead, is accredited with having published the following recently: "Something strange seems to have happened
at Tablehead, but that something does not look very
encouraging to the promoter of Marconi's schemes.

The greater portion

of

the

wires

connecting the

tower and leading to the operating room have been
taken down, coiled up and stored away. One story
has it that the other day the powerful current was
put. on for transmission of a message, and, through
some flaw, the wires were burned out. Another
statement is that the arrangement of the wires was
different from that at Poldhu, by way of experiment,
and the new plan has been found faulty and a change
One thing is certain: Marconi has not
is necessary.
met with the success he expected, but he seems confident as ever."

Following
nected with

and possibly in soine way concomes the announcement through the

this,
it,

request of the
bureau. Lieutenant
Hudgins and
Chief Electricians Bell and Bean were directed by
the Navy Department to proceed to Paris and report to Commander Barber for instruction in the
proper methods of operating all these appliances.
The knowledge and experience gained by these officers have been of great value in installing the apparatus for testing purposes and instructing navy
signalmen in its use, care and maintenance.
It is the intention of the bureau to test these
different kinds of apparatus in competition.
For
this purpose a station has been prepared at the
at Annapolis,
Md., the distance being about 30 miles. Upon the
completion of tests entirely overland, it is proposed
to install one set of each kind of apparatus on Ijoard
of a ship and the other set at Annapolis, in order
to conduct tests from ship to shore at varying distances.
The next step will be to install one set of
each apparatus on board of a ship, each ship proceeding to sea for tests at varying distances and
outside of any possible land interference.
These
tests are in progress at the present time by a board

of five officers, but
the result will be.

it

is

too early to predict

what

proposed to test other systems of wirelesstelegraph apparatus in addition to those mentioned,
if satisfactory arrangements cati be made for their
acquisition, should the department so desire after
the tests are completed. Arrangements have been
It

is

for obtaining a duplicate set from the De
Forest Wireless Telegraph Company. In this connection the bureau regrets that it has been unable
to reach any satisfactory arrangement with the
Marconi Wireless Telegraph Company for the purchase of its appliances, should it be desired, after
testing them.
The company has offered a duplicate
set for test, to be returned after the trials have been
completed.
The company requires, However, the
payment of a given sum for each set upon delivery
and a royalty for each year during the life of the
patents.
The aggregate cost of a set under such
an agreement would be very great, and in addition,

made

to obligate, the payment of money bea single fiscal year.
It is further proposed to establish wireless-telegraph schools' for the purpose of instructing officers
and men at such -stations as Newport, R. I., New
York, N. Y., San Francisco, and possibly other
naval stations. In order to ascertain the effect of
heat, which is said to be injurious to the successful
working of wireless apparatus, a station will be
established at Key West, Fla.
Most naval powers are far in advance of the
United States in the installation of wireless-teleis

it

illegal

yond

graph appliances on

board naval ships. It is the
opinion of the bureau, however, that thus far no
ground has been lost by reason of the conservative
progress of this country in adopting some particular
system and supplying it to vessels of the navy. The
latter are being prepared, so far as the necessary
changes in their masts are concerned, as opportunity
aft'ords, and many are ready for the installation of
the apparatus, whenever supplied.

DYNAMO SET WITH PETROL ENGINE.

A

from the flywheel.

friction pulley

tank of 25 gal-

for the cooling.
The alternator is a four-pole machine, having a
bearing on each side. It gives 50 amperes at 150

Ions

volts,

cent.

is

sufficient

and on

The

this load its efiiciency is

petrol

engine

is

well

about 80 per

balanced,

so

that

very little vibration. The tests which have
there
been made with a 'group of this kind show that it
runs very economically. One test lasted 10 hours
and 45 minutes, and the dynamo gave 42 amperes
constant load at 149.5 volts, with a speed of 960 revThe total work was 67.2 kilowatt-hours
olutions.
and the consumption of liquid (gasoline was used
is

here) was 64
kilowatt-hour.
like the

liters,

A

which

number

of

figures

small

0.95 liter per
generating sets

above are now built by different firms some
made portable by mount;

are fixed, while others are

The

ing on a small
engine makes it

use of the petrol
carriage.
easy to construct a light portable

group which

self-contained.

is

The Northern

Rail-

road Company is using one of the small fixed groups
10 supply the smaller stations with power for the
This was formerly carried
shifting of the trains.
out by hand labor or by horses, and the expense was
By the new system the cars are shifted
considerabie.
by an electric capstan. In the smaller stations which
have no current supply, the capstans are operated
by a battery of accumulators, which are charged
at intervals

a

railroad

by a special traveling outfit, consisting of
containing a dynamo group of the

car,

above type and forming a sort of traveling station.
In this case a direct-current machine is used, but in
other respects the group closely resembles the one

press that Mr. Marconi has another invenwhich he expects will startle the world. He
will not formally announce it until the wireless experiments are completed, which he says will be beThere is much speculation
fore the end of the year.
as to what turn the inventor will next take, but Marconi will make no statement whatever concerning
News has been received from
his new invention.
Glace Bay, according to the report, that a meeting
was held in London on December nth, by the
backers of Marconi for the purpose of changing the
charter of the English company, with a view to expanding business, enlarging the scope of the field
of operation and getting more power.
daily
tion

Naval Investigations and Recommendations.
the annual report of the
of Equipment is given to discussion of the
In October, 1901, Comsubject of space telegraphy.
mander Barber, U. S. N., retired, residing in Paris,
Bureau of Equipment,
of
the
was, at the request
especially detailed for duty in connection with the
investigation of this subject on the continent of

Considerable

space in

Bureau

Europe, where wireless-telegraph appliances have
been chiefly developed. Since that date Commander
Barber has made numerous valuable reports on this
matter, and he is constantly advising the bureau
of the latest developments and inventions. There
are four systems that have been develoned in Europe,
which, after investigation, appeared promising, viz.,
the Slaby-Arco and Braun-Siemens-Halske, manufactured in Berlin, and the Rochefort and Ducretet.
The bureau has purchased two sets of each, also certain appliances from other makers which appeared

worthy of investigation.
When these outfits were ready for delivery,

at the

The bureau invites the attention of the Navy Department to the paucity of officers now on duty in
connection with the subject of wireless telegraphy.
In foreign navies commissions of distinguished officers are engaged solely on this important service.
When the transmissioir of wireless messages is
attempted by two or more operating stations at the
same time, their interference will probably prevent
the reception of a legible message at any receiving
station.
It is asserted by certain inventors that this
interference can be overcome, but these claims do
not appear to be substantiated, and it is therefore
possible at present for any operator controlling a
powerful transmitting apparatus to prevent the reception of a message within its radius of influence.
In

consideration

of

these

facts,

it

therefore be-

comes important,
all

in the opinion of the bureau, that
transmitting and receiving stations

wireless

should be brought under the control of the government. It also appears important that this should
be done before the vested interests in connection
therewith have become too great. The bureau has

mind

a large wireless station recently
a foreign company at Cape Cod.
informed that foreign governments are exercising careful supervision over the
location of wireless stations within their respective
territorial limits, with a view of having at all times
absolute control thereof. In time of war the department will undoubtedly find it necessary to communicate by means of wireless telegraphy with cerNothing
coast.
tain receiving stations along the
should be permitted to interfere with the transmission of such messages, nor should it be possible for
unauthorized persons to receive them.
The only practical method of insuring this result
contirol over all wirelessis to secure government
telegraph stations along the coast. It is suggested
that legislation to this end be requested by the Navy
specially

in

established by

The bureau

is officially

Department.

The Netherlands Tramway Company of Bridgeport, Conn., has been incorporated with a capital
of $3,500,000, to construct and operate railways and
tramways. It is empowered to do business in any
foreign country or in any state or territory of the
United States, excepting the state of Connecticut.
The incorporators are L. B. Grant, Richard McKinirg and C. T. Lark.
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Death of John Van Home.

and

John Van Home, a pioneer telegraph man and
former vice-president of the Western Union Telegraph Company, died at his home in Pewee Valley, a suburb of Louisville, Ky., on December 13th.
Mr. Van Florne was 75 years of age, having been
born at Centreville, Hunterdon County, N. J., on
In 1850 he learned to telegraph, as
12, 1827.
a student, at Buffalo, N. Y,, and served successively

April

Ashtabula, Milan and
Massillon, Ohio, Adrian, Mich., Sandusky, Ohio,
and later at Tuscumbia, Ala. At the last-named
office he became acquainted with Dr. Norvin Green,
who appointed him his superintendent and afterwards general superintendent of the system. His
discretion and vigilance in discharging these duties
as

manager

at the

offices

December

in

postoffice ;
Peoria, 111., postoffice ;
Pittsburg,
Pa., postoffice; San Francisco, Cal., postoffice, courthouse, etc.; St. Louis, Mo., sub-treasury, postoffice;
St. Paul, Minn., postoffice, court-house and customhouse. It is deemed very necessary that some electrical protection should be afiforded, such as is usually installed in modern banks
commercial
and
houses, and Congress is asked to provide $30,000 to

named

furnish electrical protection to the buildings
above.

Mr. Barnes of Rochester and His Electrical

One

Comforts.

American dwelling houses

of the few

entirely

heated by electricity is that of Charles R. Barnes,
No. 69 Glasgow Street, Rochester, N. Y. Mr.

Barnes is the well-known state electrician of New
York, and in his home he has surrounded himself
v'ilh apparatus that makes it possible for him to
study the application of electricity, as well as to
keep comfortable and enjoy life. The electric current used is taken from one of the city light circuits,

and

carried

is

to

the

library,

where there

is

a

This switchboard has five doubleand these are so arranged as to
control the current furnished each heater in the
house, making it possible to have a minimum, medium or maximum-current supply where desired.
The heaters are two feet long, 12 inches high and
switchboard.

throw

eight

switches,

inches wide.

They are

installed

in

the

hall,

and rear parlors, the dining room, and
in the sleeping rooms.
They are mounted on marble
slabs, close to the baseboard of the room.
Each
library, front

heater

is

fused, so that should a short-circuit occur

on any of the wires, the fuse would blow, lessening
the danger from fire. In the sleeping rooms, it is
after

JOHN VAN HORNE.

Southwestern
Telegraph Company, which position he held within
It was
the Confederate lines during the Civil War.
while thus serving, that, as an act of personal
honor, he was enabled to save from sequestration
some interests of Professor Morse, which not long
afterward yielded to him an issue of $450,000 of Western Union stock. On July i, 1866, when the Western Union, American and Southwestern Telegraph
companies were consolidated into the Western Union
Telegraph Company, Mr. Van Home was made
general superintendent of the southern division and
a member of the board of directors. On October
10, 1878, he was elected vice-president, which position he continued to hold until October 13, 1897.
when, at the general meeting of the stockholders,
he declined re-election as director and vice-president of the company, after a telegraph service of
nearly 50 years, 19 of which were spent as vice-president of the Western Union.
Mr. Van Home's duties as vice-president placed
him in charge of the electrical department, statistics
and contracts. The duties of the position were espeially laborious, but he handled them with great
skill and firmness, although more than once he had
The
to seek strength and rest by a trip abroad.
supervision of contracts was very exacting work, but
Mr. Van Home did it efficiently and with tact. Mr.
led to his election as president of the

Van Home's knowledge

the

of

business

in

each

He
department was comprehensive and precise.
had an alert mind and his prudence and sagacity
were marked qualities. As a companion he was
genial and delightful and highly esteemed by his
fellow officers. His chief power, however, in some
His letters were often
respects, was with his pen.
models, and he frequently made use of a natural, but
quiet and sunny wit to great advantage. The accompanying portrait, which represents Mr. Van
Home in his prime, is reproduced from the late
James D. Reid's "Telegraph in America."
Electrical

Protection for
Vaults.

Government

The secretary of the treasury has sent a letter to
House of Representatives, in which he strongly
urges that early action be taken on a report made

the

by the supervising architect of the treasury, covering the cost of and urging the necessity for installation in various cities of the United States
electrical protection to vaults in public buildings, in
which are kept large sums of money, stamps, etc.
Chicago, 111., tempoThe cities and buildings are
rary postoffice; Cincinnati, Ohio, postoffice and subtreasury; Indianapolis, Ind., postoffice; Louisville,
Ky., postoffice; Milwaukee, Wis., postoffice, courthouse and custom-house Minneapolis, Minn., postoffice, etc.
New Orleans, La., sub-treasury, mint and
postoffice; Omaha, Neb., court-house, custom-house
:

;

;

occupant to turn
bed by turning a

the current
switch on the
head of the bedstead, and in the morning the current
may be thrown on and the room heated in about
i< minutes.
Naturally, the kitchen is equipped with all modern electrical appliances, and it is possible to cook
meals, make tea or coffee aided by the electric
current.
In the dining room there is an electric
chafing dish that may be connected to the sookit
Electric fans ire
of one of the chandelier lamps.
plentiful, and the arch between the main parlors is
rounded out with 50 four-candlepower lamps, operated by a separate switch. Curling-irons and flatirons are heated electrically.
In this house last year Mr. Barnes had a Christmas tree lighted by about 600 lamps in red, white
and blue, and the tree will be a feature of the coming holiday celebration.
An electro-therm is one of the appliances on which
Mr. Barnes prides himself. It takes the place of
the hot-water bag. It is a flexible electric pad, 14
by 10 inches, and a quarter of an inch thick, made
of flexible wires, carefully insulated, and covered
with asbestos and flannel. When a hot application
is needed, the therm is applied and gives a steady,
possible

the

for

getting

in

off

direction

perpendicular

to

the

optical

20,

axis

1902
of

the

system with a velocity of five turns per second.
"Matters are so arranged that the diaphragm and
the slits of the cylinder only allow a single ray of
a point of the image to pass, that ray being normal
to the axis of the system.
If the rotation is constant, the point explored is displaced along a series
of horizontal bands with a uniform motion. Furthermore, on replacing the diaphragm by the mirror
of a tuning fork vibrating vertically, the series of

horizontal lines is changed by optical composition
into a system of sinusoidal curves, which, by means
of a special device, form a kind of rectangular net-

work. This exploration is the most rational, for
it
decomposes the image into a series of patches
having all the same area."

Automatic Circuit-interrupter on Overhead Wires.

A

new

France

device

been

has

introduced

recently

in order to avoid the accidents

in

which some-

times occur, owing to the fall of trolley wires or
others of high potential. It is the invention of Gaston Bellanger, a prominent engineer, and consists
of an automatic interrupter which serves also as a
support for the wire. It breaks the current in the
wire when it falls on the track. The device was
tried not long ago on one of the tramway lines near

Bordeaux and operated very successfully.
show the support first in

sectional views

The two
its

normal

when

position, and, second,

the trolley wire becomes
consists essentially of a box

broken and falls. It
(A) (B) (C) (D), which is supported from a
bracket above the track. The supporting rod passes
through the lug (E), which allows the box to swing
back and forth. The latter is made of an insulating
material, preferably porcelain, and is filled with mercury up to the level (m) (n). The trolley wire
(G), (G') enters the box through a hole in each
end and is fixed by a washer, leaving a portion projecting inside and in contact with the mercury.
Fixed to the bottom of the box is a metal plate (H)
which has a V-shaped projection on the under side
and serves as a guide for the trolley. When the
right-hand wire (G'), for instance, becomes broken
and falls down, it causes the box to tilt up, and the
mercury goes to the lower part, taking the level

co)istant heat.

Seeing at a Distance by

Electricity.

AUTOMATIC CrKCCnTiNTERRUPTER- ON OVERHEAD WIRES.

The

interesting problem of electric vision at a
distance has been occupying the attention of sciIn a recent issue of the
entists for some time.

Comptes Rendus, J. H. Coblyn, who is experimenting
along this line, gives the following:
"The problem of the electric transmission of an
image to a distance is based upon the variation of
electric resistance experienced by a selenium cell
inserted

in

the

circuit.

The

variable

current

so

depends upon the brightness of
the point explored at the instant under consideration, must be transformed at the receiving station
into the variations of intensity of a luminous source.
The author proposes to leave the brightness of the

which

produced,

source constant, in contradistinction to the gas tele-

phone of M. Lazare Weiller, which

acts direct

upon

the current transmitted stops more or
flame
less the beam emitted by this source, in accordance
discovered by Messrs. Ayrton
principle
with the
and Perry. For this it suffices to use the soft-iron
oscillograph of M. Blondel and to let the movable
piece consist of a hollow tube oscillating in the field.
"It remains to 'explore' the image, and the manner in which this is done forms the subject of the
present note. Referring to the theory of M. Lazare Weiller, who explores the image by means of
parallel bands, it must be pointed out that the
original image must be described in a uniform manner, and that no point must be described several
times in a tenth of a second, in order to transmit
every point with its proper brightness.
"To obtain this result we employ the following
system
A diaphragm with a very small hole is
placed at the principal common focus of two converging lenses. One of these lenses is placed in
front of the image. Thus, those luminous rays of
the system are isolated which come from the image
in a direction parallel to the general axis of the
The other lens is in front of a hollow
system.
cylinder pierced with helical slits and turning in a

the

;

;

(m') (n'), as shown in the lower drawing, and uncovering the upper wire. The current is thus interrupted and there
wire.

This device

wires, but for

all

is
is

no danger from the hanging
adapted not only for trolley

high-tension lines where
to breakage.

it

is

de-

sired to avoid accidents due

Paper Gear Wheels.
are the number and diversity of
uses to which paper has been put recently that one
need hardly be surprised at this substance being
substituted in many instances for metal in the mechanical arts," says a London trade journal. "Friction-wheels of paper work wonderfully well in the
driving of certain high-speed machines, but now
spur and bevel wheels are among the latest successes
with this remarkable material.
One would
imagine that paper in any form could hardly be
strong enough for such a purpose, but there are
facts to prove that it has been found eminently
suitable even in respect to tenacity; the behavior of
pinions that have been working constantly for two
years has sufficed to show that paper pinions are
not only strong, but, as might be expected, exceedingly durable.
Perhaps their most conspicuous merit
is their noiselessness in working with iron or other
metallic wheels, and for this reason they are admirably suited for reducing the speeds of electric
motors for machine driving. Whatever may be
their ultimate strength, it is clear that the elasticity
of the material adapts it better for resisting shocks
than metal."

"So remarkable

.

.

.

Ground was broken recently in Stockton, Cal.,
for a new electric-railway system, which will form
The local
a network of lines throughout Stockton.
road will also connect with a prospected interurban
road soon to be

built.

December

20.
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Evolution of Street Cars
The

feature of Thanksgiving

in

Day

Evansville.

was a street-car parade, which showed the
progress made during the last 30 years in streetrailway transportation. The parade was given by
the Evansville Electric Railway, the object being
to impress upon the people in a unique and forcible
manner the improvements in the way of better rolling stock which the company has provided within
the last two years, and at the same time to secure
an increase in the day's receipts, in which the company was eminently successful. The parade was
given on Thanksgiving afternoon and by advertising
it rather freely and announcing only one point where
the parade might be seen the company succeeded in
bringing out, at a conservative estimate, at least

in

was Superintendent Cash

a bugg\', and he was followed by an old bobtail

car

12

feet

mule of the

long,

drawn by Old

service,

Slick,

the veteran

who had been brought

the country for the occasion.

Following

two summer cars, each drawn by
came the first motor cars used in the

Equipment

in

this

from
were

Then

mules.

one of
the summer type and the other closed, and both
drawing trailers. Two 27-foot winter cars and two
new-style 4r-foot summer cars followed and the
parade was brought up at the rear by the latest acThis is a handsome winquisition of the company.
ter coach, with double-motor equipment, furnished
as luxuriously as a steam car and having a capacity
for 100 people. The procession was witnessed by
service,
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San Francisco

of a

during 11 hours daily— also 50 lights of 80
which payment will be made
monthly; the gas or electric conductors must be
laid underground, and of the most modern system
and size switchboards will be located at each section of the electric conductors and opposite each
house; the company shall have the free use of the
streets, lands and municipal water for all that pertains to the service, and the municipality binds itself
to obtain from Congress the free entry of all materials needed for the installation
of the
service.
Sealed offers will be received until February 12,
Address The Secretary, Municipality, Guaya1903.
quil, Ecuador.
lights

candlepower— for

Hotel.

Evansville,

in

Ind.,

5.000 people.
Heading the procession

Electric

The Standard Electric Construction Company of
San Francisco, which recently secured the contract
for the electric work on the St. Francis Hotel in
that city, is now engaged on the work.
This hotel
is being built by the Crocker estate at the junction
of Geary and Powell Streets, at a cost of something

over $1,000,000.

The building

136 by 160 feet ip
excluding the
and will con-

is

ground dimensions, is 12 stories high,
basement, mezzanine floor and attic,
tain over 600 rooms when completed.
lighting and telephone systems will
complete and extensive on the coast.
cost of

installing both systems
lighting will be on the

;

The
be

The

electric-

the most
estimated

$47,000.
straight three-wire
system throughout. In all about 10,500 lights will
be put in. These will include arc lights for the
kitchen, pantry, machine rooms, etc., in the base-

The

Yerkes

is

in

New

York.

Charles T. Yerkes recently arrived in

New York

city from London, and told much of the underground projects of the world's commercial metropolis.
His talk, of course, was mainly about his
own system. Among other things Mr. Yerkes said

ment. Five hundred Chapman receptacles will be
provided for the parlors, bedroom parlors and bedrooms. The main dining room will be lighted by
350 lights in 25-light clusters, the cafe on the first
floor will be similarly lighted by 300 lights, the cafe
in the basement by 150 lights and the various banquet rooms in proportion. In the bedrooms, bedroom parlors, etc., each light will be operated by a
separate
switch.
Double-pole
flush
push-button
switches are used throughout.
The power for operating the lights is fed from the
street power mains by two sets of feeders run to a
main white-marble switchboard in the basement. The
two sets of feeders are so arranged that one may
serve as a relay to the other in case of accident.
From the main switchboard two sets of feeders will
lead to each floor, each set feeding the lights on

the following
"We are progressing quite to our
satisfaction with the London 'tubes.'
Our work is
a little bit difi^erent from the work which is now
being carried on in building the New York subway,
llie people in London, although we are constructing four 'tubes', would hardly know that we are do:

work at all. We have the advantage on
account of the nature of the London subsoil, and
because we are not bothered by high buildings.
The London skyscraper has- still to be built. The
subsoil of London is a solid blue clay without a
ing any

pebble in it as big as a pea.
"We are building four tube railways and equipping with electricity the Metropolitan District Railway. The combined trackage of these four roads

^

'^fll

-Slfipf^lsl'

jBBI

.juii^^^^Wi^^^^B

-jLUSIi.

^^
Original

an

crowd and drew forth much apViews of the first and last cars are shown

Company was

or-

ganized in 1868. There was a great fight on in
the City Council about granting the franchise. The
company wanted a franchise for 40 years, and it
was granted by the margin of one vote. The road
now operates over 35 miles of track. Thirty cars
run on the regular schedule, 150 men are employed,
including the office force and the electricians. The
equipments are of the best obtainable and more new
cars will be added to the 85 now on hand next
summer. Each of the several new long coaches now
in use costs $6,000.

Luther Stieringer's Work.
meeting of the Franklin Institute of Philadelphia last month a sub-committee of the committee
on science and the arts, consisting of W. C. L.
Eglin, Thomas Spencer and E. A. Scott, recom-

At

a

award of the John Scott legacy premium
and medal to Luther Stieringer, the well-known

mended

the

expert in illumination. The report of the sub-committee considers in general terms a series of contributions to the art of electric illumination made by
Mr. Stieringer. many of which are subjects of patents.
These improvements cover principally sys-

tems of electrical distribution and interior wiring.
This work was done at a time when no precedent
had been established and forms the basis of the
present system of fixture wiring and interior distribution,

including

what

The

is

known

as

the

panel

Mr

report alludes also to
Stieringer's original work in decorative lighting,
the installations for nearly all the large expositions
held in this country having been carried out by him
personally, or laid out on the lines suggested by
The report concludes by recommending
ins work.
the award of the John Scott legacy premium and
medal to the applicant "for his invention of insulating joints essential to combination fixtures for
gas and electric light, for improvements in interior
lighting and for the excellent information and descriptions which he has given in connection with
decorative lighting."

system of wiring.

^^^^1

Latest Electric Type.

enthusiastic

herewith.
The Evansville Street Railway

.

^

Mule Car.

EVOLUTION OF STREET CARS

plause.

^vsl

p

IN EVANSVILLE.

A

double-throw system is
one-half of the floor.
used to guard against accidents. The size of the
building renders it necessary to use some rather
large cables on the upper floors.
The cables feeding
the twelfth floor are 275,000 circular rails stranded.
On each floor the feeders lead to marble panel
boards, set in plate-glass cases. All the wires are
placed in iron-armored conduits, the entire lighting
system requiring about 150,000 feet of conduit.
The telephone system of the hotel will be as complete as the lighting system.
The system will be
both intercommunicating and long-distance. The
Bell long-distance small wall and desk telephones
will be used.
Six hundred telephones will be required for the building. The telephone wires, like
the lighting wires, will be enclosed in iron-armored
conduit, 30,000 feet of conduit being required for
this' purpose.
Besides the lighting and telephone systems, the
electric work includes five electric elevators, electric
fans for lavatories, kitchen, etc., and other minor
matters.
No call-bell system will be put in the
hotel, this being rendered unnecessary by the complete telephone system.
The power to feed the entire building will amount to about 4,000 amperes.
The installation work will be in charge of A. M.
Funke. manager of the construction company.

Bids for Lighting Guayaquil.
Thomas

Nast, whose recent death has been anthe daily press, sent, as United States
consul-general in Guayaquil, the capital of Ecuador,
on November 12th, a translation of an advertisement by the Municipal Council of that city inviting
bids for lighting the city by gas or electricity.
The
translation of the licitation, as transmitted by Mr.
Nast, is not in all respects clear. The parts of it
of interest to possible electrical bidders are as fol-

nounced,

lows

in

:

The

city to be lighted by gas or electric light, or
both, within limits provided for in the contract:
the lights to be located 3.5 meters 03.8 yards) above
the surface and one meter (1.09 yards) from the
houses' front Cportales), and not to be farther apart
than 35 meters C.38.1 yards)
each light to be of
15.4 candlepower Hnternational unit), at the intersection of the streets in the central part of the city,
the lights to be of 80 candlepoiver, located at a
height of six meters (6.5 yards)
in all cases, the
lights used in the streets shall be arc lights; the
council guarantees that it will take at least 1,400
i)v

SO miles, and the trackage of the Metropolitan
District Railway is 48 miles.
The Metropolitan
District Railway is what is known as the London
Underground.
are changing it from steam to
is

We

electricity.

"Instead of the third rail, through which to transmit the motive power, we are using four rails.
That is to say There are the regular two rails
over which the trains run then there is the third
rail for the transmission of electricity, and a rail
between the two-car rails to return the current.
The Metropolitan will be ecpiipped and ready for
business in 15 months.
"I believe that no underground railway should
be run without fireproof cars. All of our rolling
:

;

stock will be absolutely fireproof. The cars will
be constructed of steel, pressed asbestos and fireproof wood, but as little wood as possible. The
pressed asbestos will very closely resemble wood.
It may be treated like wood is treated, so that you
can have asbestos oak, mahogany, ebony, or what
not.
The ties will be non-inflammable. I do not
intend to have any holocausts on our road. The
found that
tubes will be all of wrought-iron.
wrought-iron was not only cheaper than steel, but

We

would last longer."
Concerning the labor question, which

playing
is
such an important role in the Pennsylvariia tunnel
franchise grant, Mr. Yerkes said: "We haven't been
bothered a great deal. The English labor union is
organized altogether on a wrong system. In England the most skilled mechanic in any trade is permitted to do only as much as the least skilled. In
other words, the standard of labor in England is
You
that of the poorest workman in any trade.
can readily see that under such a system there is
no incentive for a skilled laborer to exert himself.
We pay the laborers on the tubes that is, the
diggers seven pence, or 14 cents, an hour, and
we hire every man by the hour. 'They work eight
hours a day, and we have found that the hiring
by the hour is the only feasible way to employ these

—

—

men."
Mr. Yerkes would say nothing at all concerning
his controversy with the Morgan interests.

;

;

The Champion copper mine in the copper counUpper Michigan will nrobably introduce elec-

try of

tricity to operate the trams that supply its boilers.
If this is done, it is likely to be followed by an
electric-tramway system underground.

a

.
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Editorial

diffusion,

of electrical generating units, the idea of using self-

contained engine-dynamo plants on the cars for sup-

power for railway operation would appear
to be a backward step, especially in view of the
failure of the exhaustive trials of the Heilman locomotive in France between 1893 and 1897. Yet this
is what is announced as the plan proposed for motor
cars on the Northeastern Railway system in England.
The cars, which are now said to be in course
of construction, will be 53 feet long and 13 feet high
and will be mounted on two four-wheeled trucks.
At one end of the* car will be a petroleum engine
that will drive two dynamos for generating the elecplying the

tric

power.
It

The cars will have a speed of 30 miles
may be that the local conditions neces-

the use of such

sitate

a

system, but

as questionable engineering.

441

With

the ardor of a recent convert, Japan carries

the idea of being "up-to-date" perhaps a

At
news

than any other nation.

far-

little

441

ther

442

conveyed by the
that a Philadelphia inanufacturer has been commissioned to supply
an X-ray outfit for a purpose entirely uniqu'e. In
explanation of the purpose for which the instruments
are to be used, a representative of Japan said that
the mikado's mints had been, robbed habitually by
employes who would surreptitiously swallow the
newly minted coins. All sorts of devices to prevent
this system of thieving had been tried in vain until
the director of the imperial mints, with oriental in-

442
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443
443
443
443
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impression

that

least

the

is

genuity, decided to bring science to play the part of

With an X-ray machine

detective.

to face, the bland,

coin-laden Jap, with perhaps a rouleau of gold snugly

concealed
less

in

his

intestinal

tract,

will

doubtless be

imperturbable as he approaches the exit with

nnmasticated gains. And thus
added to the brow of Roentgen

his

is

another laurel

450. 451
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Scott. (Engineers' Club of Philadelphia)
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Mr.

said

is

International electrical congresses were held at Chicago in 1893 and at Paris in 1900, and while no
official action has been taken, such a gathering might
well be a feature of the series of congresses at St.
Louis.
The progress of the science and arts of

electricity is so

rapid that questions of terminology
and standardization, on which international concert
are

desirable,

is

continually

of congresses at St. Louis,

the

Charles

F.

presi-

Scott,

The

arising.

Mr. H.

director

Rogers, and

J.

advisory board, consisting of Dr.

Nicholas M.
Harper of Chicago, Dr. Henry S. Pritchett of Boston and Mr.
Herbert Putnam of Washington, will do well to take
under careful consideration the possibility of an

New

Butler of

American

W.

York, Dr.

congress

electrical

R.

one of the gatherings.

as

The

of Electrical Engineers will no
doubt gladly co-operate with the exposition authoriInstitute

and the

ties,

should

subject

given

be

thoughtful

attention.

Municipal-ownership

agitation

and next of the

Chicago has
have been

in

advanced to the stage where two

bills

of the City Co.un-

first,

These

state Legislature.

bills,

enacted into statutes, will provide, respectively,
for municipal street railways and municipal lighting
if

(both gas and electric) for Illinois cities. A
of the street-railway bill and an abstract

plants

synopsis

of the argument of

Alderman Finn's

mittee in support of

it

The proposed

issue.

com-

special

are given elsewhere in this

act

in

relation

municipal

to

had not been presented to the council
at the time this was written.
However, the bill contemplates the sale of gas and electricity to private
consumers by the municipalities, which will be a
lighting plants

departure

radical

in

this

state,

accomplished.

if

maneuvers^the exigencies of the Demo-

Political

cratic administration of the city

administration of the state

and the Republican

—are so

intermingled with

these measures that a sober and exhaustive discus-

them in
The arguments
sion of

rehash

cious

for

Co-OFER.\TiON,

all

the

of

familiar

avail

the economic

contentions

ownership

to think that public

little.

is

of

those

a panacea

that bodies politic are heir

ills

They contain many

to.

may

a technical journal

of the committee are simply a spe-

but

half-truths,

go

to

fail

dent of the American Institute of Electrical Engi-

to the root of the matter, where, in the last analysis,

neers, in an address at the recent anniversary cele-

thoughtful

bration of the Engineers' Club of

is

that

municipal ownership

Why

that

it

Philadelphia,

the great discovery of the nineteenth century.
not,

then, apply

Why

itself?

it

to the profession of engineering

not have a national Engineering Con-

students

of

republican

institutions

wrong

is

find

principle,

in

in

imposes upon government tasks for which

government was not
traversing the

who

erned best

and

instituted

axiom

familiar

is

they

that

are governed least.

not

fitted,

gov-

are

by a union of engineering societies,
with a fine central headquarters building, containing
a great technical library, ample assembly halls and
comfortable parlors, with apartments for all the
affiliated societies?
All over the country engineer-

based on insufficient data or on conditions
which have no value as precedents in Chicago or
the United States (as, for instance, foreign telegraph

ing societies and clubs could be similarly associated

mile wire stretches in this country) indicate errone-

gress, supported

in

The suggestion

the various cities.

and Mr. Scott supports

esting,

but would

it

it

is

very inter-

in eloquent

phrase

;

not, if put into effect, be carrying cen-

In times past engineer-

tralization a little too far?
453, 454

Among the Rockies
On the Pacific Klope

tion

organization of world's congresses to be held
in 1904 in connection with the exposinot without interest to electrical engineers.

Louis

St.

Misleading

sta-

tistics,

tolls

in

comparison with

ous conclusions.

But

nicipal-ownership

idea

are

politicians

rates

an old story; the mu-

is

it

over the thousand-

appears to be

exploiting

popular,

and

it.

452

DEPARTMENTS,
Correspondence
New York Notes
Southern Developments."
New England News
From the Buckeye Slate
Detroit, Michigan
Information from Indiana
Northwestern Notations
Texas and Mexico

The
in

who seem

448

Telephone Opposition in Mexico
4^8
Telephone Situation in Southern Indiana
448
Bell Activity in Los Angeles
448
Telephone News from the Northwest
449
Ohio Telephone Notes
449
Indiana Telephone Items
449
Southern Telephone Developments
449
Illustrated
Stromberg-Carlson Hook-switch.
449
Telephone Men
449
General Telephone News
449
Ducretet Loud-speaking Telephone. Illustrated
449
Manufacturers and Dealers
449
Telephone Competition
450
Aldermanic Argument for Municipal Ownership in Chicago.

one can readily sympathize with Mr. Scott's
enthusiasm in relation to it.

ticable,

cil,

441

anywhere a Hail of

locate

to

diflicult

Engineering that would command the thorough-going support of the great body of engineers throughout the whole nation. Nevertheless, the project is
an alluring one, and although it may be imprac-

.drafted for the consideration,

4^0

4*2

would be

it

1902

20,

with widely distributed areas of population,

States,

relatively

its

high cost and low efficiency would seem to stamp

440

Revision of Physical Theory. By Henry S. Carbart. [Central Association of Physics Teachers)
445, 446, 447

The Engineer

rccenl

the

of

In this age of concentration, rather than

it

444

Association)

feature

of the

sion.

440
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Paper Gear Wheels
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principal

the

newly formed Central
Association of Physics Teachers. This essay is presented in full in this issue and will be found instructive by persons who follow the fascinating development of scientific theory, as all readers of the
Western Electrician may be supposed to do in some
degree.
Professor Carhart is one of the foremost
physicists of the country, and he speaks not only as
one having authoritative knowledge, but also as
one possessing the gift of clear and graceful expres-

an hour.

De Courcy.

Illustrated

as

meeting in Chicago

CHICAGO.

»

December

454
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DATES AHEAD.
Master mechanics of street-railway companies (meeting for
organization), Cleveland. O., January 12, 1903.
Northwestern Electrical Association, Pfister House, Milwaukee, Wis., January 21, 22 and 23 1903.

ing

societies

had

have

their

disagreements:

and,

while cordially co-operating, the various bodies can

perhaps best work out their destinies individually.
Again, the largeness of the country and its diversity

It does not follow, of course, that because one is
opposed to public ownership on principle he must
condone many foolish and wrongful acts of corporations engaged in dispensing what are known as public

utilities.

Indeed,

of interests militate against universal recognition of

rations are in danger

an overwhelming preponderance of engineering au-

selfishness

thority

one center.

in

The

United

States

is

not

Great Britain or France, and the engineer in Chicago, St. Louis, Los Angeles or San Francisco can-

from the very nature of things, take the same
interest in a headquarters project in any eastern
city
as his Manchester confrere can in a London
society or the man in Lyons in a Parisian organizanot,

tion.

All this, however,

is

not to say that the gen-

eral principle of co-operation
cieties is not excellent.

ion

that

in

such

a

We

large

among

engineering so-

merely record our opincountry as Ihe United

it

is

probable that the corpo-

from the policy of unenlightened

pursued by so large a proportion of their

number: many of them have brought their troubles
on themselves and will receive scant sympathy. But
this

fact

does

not

the

justify

economic wrong, which has
fallacious

principles

in

perpetration
it

of socialism.

sonable middle course, by which
porations

may

be

strictly

the

germ

There

is

of

a rea-

public-utility

supervised

an

of the

cor-

or controlled

by the municipalities granting the franchises
that
is, private operation under suitable municipal restric;

tion.

It

is

by some such system as

ing evils should be corrected.

this that exist-
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Revision of Pnysicai Theory."
Bv Henry S. Carhakt.
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dulatory theory of light has been abandoned or superseded. Electromagnetic theory of light is only a modification of the wave theory
it describes something of
the mechanism of wave motion in the ether, and classifies the energy in light as electromagnetic in character.
It is now possible to produce waves in the
ether indefinitely longer than those aff^ecting the
eye, as light, and to recognize them by appropriate
receiving apparatus. IVIodern discovery consists not
so much in the discovery of long ether waves as
in tlie recognition of their existence and the means
of detecting them.
The wireless messages of Marconi, wonderful as they are, are but feeble imitations of those incessantly pouring in upon us from
the sun. These have dashed the earth with gorgeous
colors and dotted the oceans with the greenest of
isles.
Their swift-winged messages have brought
to man some knowledge of other worlds and other
suns than ours.
A scarcely less instructive change of physical
theory took place during the past century regarding
Able men had not been lacking
the nature of heat.
who had suggested a theory dimly resembling tlie
one held at the present time, but the materialistic
doctrine of heat was still generally held by both
physicists and chemists along with its congener,
phlogiston.
Descartes, Bacon, Hobbes and Boyle all
suggested that heat and motion were intimately
associated.
Indeed, Newton himself asked, "Is not
heat conveyed by the vibration of a much subtler
medium than air?" Unfortunately, the great Cambridge philosopher decided in favor of the matephlogiston folrialistic theory
the adoption of
lowed, and then the bald doctrine of material caloric
after Newton had long been in his grave.
You are all familiar with the first staggering
blow at the doctrine of caloric, delivered by Count
Rumford in 1798. His noble contribution to the
science of thermodynamics counts for so much that
we are disinclined to believe he was a Tory in
North Woburn (especially that the Revolutionary
;

Physics as a rational body of knowledge is hardy
and of slow growth. It has none of the characteristics of the mushroom, but rather tliose of the
oak. It lias not grown up in a night nor even in
a

On

century.

many

centuries,

the

contrary,

and

it

it

the product

is

has drawn

its

of

nourishment

from many lands.
From another point

of view, it resembles a coral
slowly emerges from the sea, with
occasional subsidences and engulfing in the ocean.
hen it has finally risen from the water and has
acquired soil from wind and wave, stately palms
crown it and it becomes green with tropical verdure.
The essential element of physics which 1 wish
Not death and decay, but
to emphasize is growth.
the development of living tissue, enlargement by
Now
cellular growth.
and
accretion, assimilation
island,

which

W

and development mean modification, elaboration, flower and fruit, the bare limbs of winter
and the grateful folia.ee of summer. They mean an

growth

incessant struggle upw-ard toward the light.
Physics is a living body of truth, a growing sciIt
ence, and as such it exhibits incessant change.
sometimes profitable and suggestive to take a
is
survey of some of these changes and to note the
appearance and sway of physical theories, followed
frequently by their disappearance, either gradually

A

mighty magician
with theatrical suddenness.
appears or some new and astounding fact emerges
into view; theories are called upon to justify their
doctrine betitle, and a readjustment of scientific

or

The physicist, who is more inthan preserving content on ascertaining truth
physical theory no longer than
holds
to
a
sistency,
he finds it able to furnish support and lend aid.
comes imperative.

The laws

of nature represent the survivals

of

the

Disappearance denotes unfitness to
theories.
theory may contain the kernel of a
survive.
overlaid
and surrounded with husks
great truth, but
and shucks. Time removes these. They may serve
fittest

A

useful purpose in guarding and preserving the
kernel till the time arrives for it to germinate, when
temperature and soil and sun are favorable. The
husk then decays while the inner living principle
a

survives.
is

not

difficult

to

recall

We

had already confirmed Roemer's conclusion
from observations on Jupiter's inner satellite that
tlie propagation of light is gradual and not instantaneous. Thus two methods of determining this
constant of nature had been discovered Roemer's,
by the eclipses of Jupiter's satellite, and Bradley's
by the phenomenon now known as aberration. In
ifigo Huygens published his "Traite de la Lumiere."
In this he developed the principle relating to the
propagation of waves, which continues to be known
by his name to this day. It assumes that each
point of a wave-front becomes a new center of disturbance for secondary waves, which coalesce into

land,

—

wave-front. Huygens definitely assumed the existence of an ether and explained reflection and refraction by methods which are still
current in physical literature. He even gave constructions for the path of the ordinary and extraordinary rays in Iceland spar, and showed that both
are polarized. But a fatal defect was his assumption of longitudinal vibrations and his inability to
give a satisfactory account of rectilinear propagation.
Newton was familiar with the undulatory theory
and distinctly recognized its capability of explaining the colors of thin plates. The theory, he says,
"is sufficient to explicate all the ordinary phenomena of those plates or bubbles and also of all natural bodies whose parts are like so many fragments
of sucl» plates." He nevertheless rejected it in
favor of his corpuscular theory, and by his powerful
authority biased the minds of physicists for a whole
The corpuscular doctrine held sway against
century'the arguments of Hooke, Huj'gens, Young and Fresthe crucial experiment
nel till Foucault devised
to determine whether the velocity of light in water
than
in
air.
The Newtonian theor
greater
is less
the undulatory
ory required that it be greater
theory that it be less. Nature said it is less, and
the Newtonian theory retired into the background.
Maxwell, with great penetration and power, laid
the foundations of a fundamentally new method
of regarding the undulations of light. It remained
for the lamented Heinrich Hertz to confirm the
Maxwellian theory by a series of the most brilliant
experiments of modern times. Since then light has
taken its place as an electromagnetic phenomenon,
and the rapid extension of the area over which electromagnetic waves of long period may be recognized
has finally enabled them to bridge the Atlantic.
It must not be inferred, however, that the un-

succeeding

a

:

Paper read before the Central Association of Physics
Tearhers at Chicaeo, November 28, iqo2. Dr. Carhart is professor of physics at the University of Michigan.
I.

War is now over, and England ungrudgingly acknowledges that we were right), and we are almost
ready to forgive his desertion of wife and c'nild
when he fled to England to become a somewhat
We must
inactive enemy of the land of his birth.
not
in

instances illustrating
the revision wdiich physical theories have underare all familiar with the
gone in the past.
famous contest in the scientific world betvveen the
theory of light. It
undulatory
corpuscular and the
so commonly known that the wave theory
is not
was the first to receive the support of eminent men
of science. No theory worthy of the name existed
prior to the time of Huygens. At a meeting of the
French Academy of Sciences in 1678 and in the
presence of Astronomers, Roemer and Cassini, Huygens read a remarkable paper on the wave theory
Bradley, the astronomer royal of Engof light.
It

;

forget,

either,

that

Rumford was

founding the Royal Institution

in

instrumental

That

London.

establishment for research, in Albemarle Street, has
been prolific in great discoveries. The mere mention of such names as Davy, Faraday, Rayleigh and
Dewar is sufficient to call up a long line of the
most splendid contributions to science which have
been freely given to the world by this same institution

for

research.

strong argument, derived from the
continuous production of heat in boring cannon, was
to the effect that whatever could be obtained in an
when a blunt
apparently inexhaustible quantity
plunger was turned against friction in a bronze cannon could not be material. The youthful Davy,
then only 20 years of age, clinched the argument
by showing that ice could be melted by friction
against ice. Davy, with a modesty becoming his
youth, hesitated to draw the logical deduction from
his experiment, which it abundantly justified, till
some 12 years later. The calorie theory survived,
strange to say, for more than half a century after
the experiments of Rumford and Davy had condemned and disproved it. As late as 1856 it received the preference over the dynamic theory in an
article on "Heat" in the Encyclopedia Britannica.
When, however, the doctrine of the conservation
of energy emerged into the view of those having
clear scientific vision, it was perceived that heat is
neither material nor is it the mere motion of matenot "a mode of motion," but the energy
rial particles
of that motion. Heat is energy convertible into
all other forms of energy and the final form which
energy assumes in the process of dissipation.
all
Hence the great work of Joule and Rowland in
determining "the mechanical equivalent of heat,"
one of the most important constants of nature which
the mind of man has evolved as a corollary from
the doctrine of the conservation of energy. May I
take occasion in passing to remark that since heat
is energy and not a material, it is unscientific to
apply to it the word "temperature." Much that has
been written on the subject of the application of
thermodynami'cs to the very modern subiect of
physical chemistry contains expressions based on
Not
the antiquated concepts of the caloric theory.
a few writers, including Nernst and his school,
speak of a quantity of heat falling from one temperature to another or of raising a quantity of heat
from one temperature to a higher one, as if heat
were a substance called "caloric." It is indeed time
that eighteenth-century conceptions about heat were
eliminated from our treatises and textbooks.
The mention of physical chemistry brings to mind
many changes that have taken place in physical
concepts within the past two decades. Just 20 years

Rumford's

;

ago Helmholtz said

to the writer, as the latter

was

about to leave his laboratory, that the most promising field of labor was then on the border-land between physics and chemistry. Subsequent events
show that Helmholtz was at that time at work in
this field, and at this distance of time his words

seem prophetic.

The old formal scholastic distinction between
physics and chemistry has disappeared. It is no
longer true in any sense that physics is concerned
with the molecule, while chemistry has to do with

atomic constitution of matter. So far afield
have we gone from this old hard-and-fast division
that the modern physicist does not pause at atoms
even.
He has now to deal with corpuscles or electrons, whose mass is perhaps little in excess of o.ooi
of an atom of hydrogen. The brilliant work of
Professor J. J. Thomson in this field has given rise
to new concepts of matter, and has taught us that
there is more in an exhausted receiver than wc have
hitherto dreamed of in our philosophy.
Knowledge of the properties of matter has been
enormously extended in two directions, the one in
high vacua and the other at low temperatures. The
revolutionary discoveries of Sir William Crookes,
beginning about 1875, on electric discharges in high
vacua, have opened a new world of the most bewitching interest. We now have Lenard rays.
Roentgen rays, Becquerel rays and radio-active substances emitting radiations of most pernicious activity.
It has thus been ascertained that mankind
has been living in the midst of a multitude of unsurpassed wonders and of properties that no one sus-

the

pected.

The expression "fixed gases" has not yet faded
I well remember the wide reputation gained by my old professor of chemistry
in college because of his success in liquefying carbon dioxide a short time previously. The solidification of this substance is now a common lectureroom experiment, and the "fixed gases" then known
have all followed in the train of carbon dio.xide.
Every gaseous body but one definitely known to the
chemist has now been reduced to the solid state.
For the last dozen years Professor Dewar has been
engaged at the Royal Institution in London on these
low-temperature experiments. Ten years ago I saw
him turn a spigot, and out of it flowed liquid oxygen mixed with solid carbon dioxide, from which
it
was separated by passing the extremely cold
liquid through an ordinary filter paper.
Even then
he was able to liquefy air under atmospheric pressure by means of the low temperature obtained by
the evaporation of liquid oxygen in an exhausted
receiver.
Hydrogen has followed, not to the point
of liquefaction only, but to the state of a clear icelike solid at a temperature only 13 degrees above
the zero of the absolute scale, or at a temperature
of 260 degrees below the zero of the Centigrade
scale.
Its density in the liquid form is only onefourteenth that of water, and the only solid that
will float on it is pith.
Its specific heat, on the
other hand, is five times that of water, and its coefliIt does
cient of expansion is 10 times that of a gas.
not conduct electricity, strange to say, in either the
It is, therefore, non-metalliquid or the solid state.
The study
lic, and it is also slightly diamagnetic.
of the properties and chemical relations of hydrogen
led great physicists like Faraday, Dumas, Daniell.
Graham and Andrews to entertain the view that in
either the liquid or the solid state it would exhibit
The case of hydrogen shows,
metallic properties.
as Dewar says, that "No theoretical forecast, however apparently justified by analogy, can be finally
accepted as true until confirmed by actual experi-

from our memories.

ment."

Another revision of physical concepts, which

still

remains within the realm of theory, is the modern
doctrine of osmotic pressure and the related docThe theory of the
trine of electrolytic dissociation.
solution of a solid in a liquid solvent remained in a
period
state
up
to
a
chaotic
15 years ago, when
Van't Hoff showed that when sugar is dissolved
in water the dissolved particles follow the laws of
in other words,
Boyle and Gay-Lussac for gases
we may apply to the sugar in solution the gas equaRT, and may demonstrate that it P is
tion PV
the v.olume containing
the osmotic pressure and
gramme-molecule
of the sugar, R has the same
a
value as in the case of a gas that is, about 83.000,Such a remarkable result can scarcely be a
000.
coincidence. Whether great molecular mobility is
given to a substance by causing it to assume the
gaseous form or by dissolving it in a proper solvent,
it
follows in both cases the same laws as regards
the relations between volume, pressure and tem;

=

V

;

perature.
I have stated the principle too broadly, because
substances in solution wdiich conduct electricity and
undergo electrolysis invariably exhibit a larger osmotic pressure than they should to conform to the
gas law. This increase is accounted for by the dissociation into electrically charged ions which the
substance undergoes in solution, an ion exerting
the same osmotic pressure as a molecule. Van't
Hofl: expressed the relations between gas pressure
"The pressure
and osmotic pressure as follows
which gas exerts at a given temperature, if a deficontained
in a definite
number
of
molecules
is
nite
volume, is equal to the osmotic pressure which is
produced by most substances under the same conditions if they are dissolved in any given liquid."
But the "most substances" of Van't Hoff, Arrhenius
showed, do not include many aqueous solutions in
the sense that these latter exert a much greater osmotic pressure than is required by the gas law.
:

Hence, Arrhenius made a distinction between active
and inactive molecules in solution, the active molecules including those whose ions are independent
The remaining
of one another in their movements.
molecules, not dissociated into independent ions, are
inactive.
He then proceeds to show that Van't
Hoff's law holds not only for most, but for all, substances, even for those which had hitherto been

:
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regarded as exceptions; that
ous solution.

is,

electrolytes in aque-

;

of
the

"Memoir on

the Decomposition of

Other Bodies, Which

Aid of Galvanic

It

Holds

Electricity."

in

Water and
Solution,

The theory

by
in-

volves alternate separation and recombination of
molecules. To accomplish this segregation of oxygen and hydrogen, for example, a definite electromotive force must be applied to the solution by

means of the

A

smaller potential difelectrodes.
ference than that required to effect the segregation
would not produce any electrolysis nor the flow of
But it was afterward shown, as Clausius
a current.
pointed out in 1857, that even the weakest electromotive force produces a current through an elecHence the
trolyte and that it follows Ohm's law.
modification of the Grothuss theory, proposed by
Clausius, that the ions of a substance in solution
are iwt permanently united with one another, but
a few of them are always present in a temporarilv uncombined state, and wandering about till they again
combine with other partners. This temporary dissociation Clausius conceived to be due to the agitation of heat, and he gave cogent chemical reasons in
support of his hypothesis. These free ions are then
present in a solution to conduct a current when the
potential difference is below the value required for
actual visible decomposition.
When the voltameter is composed of metallic electrodes immersed in a salt solution of the same
metal, copper electrodes in copper-sulphate solution,
for example, the current is simply proportional to
the potential difference between the electrodes, no
sudden change in its value is observed, and the
metal is simply transported across from one electrode
If, however, at least one of the prodto the other.
ucts of the electrolysis is a gas, which occurs when
the anode is platinum, then the appearance of the
liberated gas when the potential difference reaches
a well-defined value, is a signal for a rapid increase
of the current and of the visible decomposition.
Since work must be done against atmospheric pressure when a gas is liberated, the electromotive force
must have a corresponding determinable value before
the required vi'ork can be accomplished.
From an electrical point of view, the Clausius
modification of the theory of Grothuss apneared to
answer the requirements. But the study of the conductivity of electrolytes, by Kohlrausch especially,
showed that the molecular conductivity, or the conductivity of a gramme molecule of the substance in a solution placed between plate electrodes one centimeter
apart, depends on the dilution
the greater the diluThis
tion, the greater the molecular conductivity.
fact demanded an advance on the theory of Clausius.
The advance step consisted in assuming that the
dissociation, which Clausius conceived to be casual
and indeterminate in amount, is permanent and occurs when the substance is dissolved. Hence the
more dilute the solution, the larger the proportion
of molecules which undergo dissociation and become
active in the sense in which Arrhenius used the word.
At extreme or infinite dilution, all the molecules
in the solution are dissociated into ions, some positively charged and the rest negatively.
The current
through an electrolyte consists of the sum of the
positive and negative charges actually carried through
the solution by the migration of the positive ions
toward the cathode and the negative ions toward
the anode.
The theory of electric conductivity through solutions is intimately connected with the theory of a
voltaic cell.
It has thus come about that the modern
dissociation theory has led to an entirely new view
of the mechanism in a primary cell, and especially
the origin of its electromotive force.
heated controversy was kept up for three generations over the
origin and seat of the electromotive force in a voltaic cell.
I know of no other dispute so persistent
and long sustained, unless it be a Kentucky family
feud.
Volta's theory that the origin of the electromotive force is at the contact of the two metals
had able supporters, especially in Germany, where
the names of Poggendorff, Fechner and
were
names to coniure with. On the other hand, Fabroni.
Wollaston, Ritter, Bccquerel, De La Rive and the
great Faraday held that the source of voltaic electricity is chemical action.
Then came the doctrine
of the conservation of energy and the immediate
conclusion that mere contact of metals could not
give rise to the supply of electric energy which a
cell is able to furnish.
It will be observed that
when Helmholtz, then onlv 26 years of age, presented his paper on "Die Erhaltung der Kraft," or,
as we now express it, "The Conservation of Energy,"
for publication in Poggendorff's Annalen. it was rejected by this same Poggendorff, who had persistently held to the contact theory.
Whether Poggendorff was then the responsible editor of the journal,
I am unable to say.
He lived for 30 years after

tention

Berlin

of

in

for

six

Thomson

conservation of energy,
voltaic

cell

on the

Ohm

this time.

Helmhollz's paper

was read before the Physical

applied

it

to

the

and calculated the electromotive force

basis that the electric energy evolved

equals
the chemical energy transformed.
From the point
of view of energy, a voltaic cell is a device for the
direct conversion of potential chemical energy into
the energy of an electric current. The question arose
whether all the chemical energy transformed in a
voltaic cell is thus converted into electrical energy?
Thomson and Helmholtz, at first, answered the
question in the affirmative, and the principle of
equating the two forms of energy was thereafter
known as the Thomson principle. According to this
view, it is a simple matter to calculate the electromotive force of any given combination from the
heats of formation of the compounds undergoing
chemical change. The quantity of electricity transported through the cell when one gramme equivalent
of zinc enters intb solution and a gramme equivalent
of other substances undergoes a concurrent change
may be calculated from Faraday's laws of electrolysis.
It is 96,540 coulombs.
This quantity niultiplied by the electromotive force of the cell, equals
the electrical energy given out while one gramme
equivalent of zinc goes into solution. If this product is placed equal to the algebraic sum of the heats
of formation of all the chemical changes involved
in the cell, the electromotive force is readily obtained from the equation. Thus the heat of formation of a gramme equivalent of zinc sulphate, according to Berthelot, is 121,000 calories; of copper
sulphate, 95,700 calories.
The difference is 25,300
calories.
Then the reaction in a Daniell cell may
be written
Zn -f- CuSOj
ZnSOi -|- Cu
25,300 calories.
Further, Eq
25,300
4-19 joules, where q
equals 96,540 coulombs.
From this equation, E is
1.098 volts, the electromotive force of the cell.
The
value of the electromotive force of the Daniell cell
calculated in this way agrees very closely with the
observed value. It was soon found, however, that
other cells did not show such good agreement with
the theory.
In some
the
electromotive force is
smaller than the calculated value and in others it is

=

=

Finally,

larger.

Helmholtz

in

+

X

Willard

Gibbs

in

America

and

Germany independently expressed

the
true relationship between the chemical energy transformed and the electrical energy given out. The
Gibbs-Helmholtz equation may be conveniently written as follows

E= H

-I-

T

q

^'

,

d

H

of

equivalent
,

IS

,

any substance

(9(5',S40

the absolute temperature, and

coulombs),

T

dE
~pp the temperature

coefficient of the electromotive force of the cell.
It
is obvious from this equation that
is smaller than

E

the electromotive force calculated from thermal data
alone, whenever the temperature coefficient is negative
and it is larger when the temperature coefficient is positive.
In the former case only a portion
of the transformed chemical energy appears as the
energy of the current; the remainder heats the cell.
In the latter case, the energy given out by the cell
is in excess of the chemical energy transformed, or
the cell converts some of its heat into electrical
energy, and so cools in action.
The Gibbs-Helmholtz equation represents our most
assured knowledge of the relation between the chemical, electrical and thermal quantities involved in a
voltaic cell, and it has been fully established by
;

experiment.
It has also been demonstrated that the temperature
coefficient of a voltaic cell is equal to the sum oi
all the thermo-electromotive forces, taken with their
proper sign, at all contacts of dissimilar substances
in the cell.
For example, the thermo-electromotive
force between zinc and a solution of zinc sulphate
directed from the solution to the metal. The
is true of copper and Conner sulphate, while
the thermo-electromotive force between equidense
solutions of the sulphates of zinc and copper is
practically zero.
therefore, a Daniell cell be
If,
so constructed that one side or electrode may be
heated independently of the other, it will have a
positive coefficient if the positive electrode and the
solution about it be heated, and a negative coefficient if the negative side alone be heated.
This follows from the fact that the direction of the electromotive force of the cell as a whole is from the zinc
to the copper through the cell.
Hence the thermoelectromotive force at the copper electrode is in the
same direction as that of the cell, while that at the
zinc electrode is in the opposite direction.
These
two thermo-electromotive forces are very nearly
equal to each other, and the temperature coefficient
of the Daniell cell as a whole is therefore very
small.
The same method applies to other cells.
It thu,s appears that the heat generated or absorbed, corresponding with the sign of the temperature coefficient, may be localized in the cell.
For
example, in the Daniell cell, the passage of a curis

same
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rent generates heat at the zinc electrode, where the
current flows against the thermo-electromotive force
at the surface of the zinc; at the same time heat
is
absorbed at the copper electrode because the
thermal electromotive force there is in the same direction as the current.
difference of temperature
is thus established between the two sides of the cell
which in a given time is proportional to the first
power of the current. These statements have been
fully established experimentally.
If the quantities
of heat generated on the one side and absorbed on
the other are equal to each other, then the temperature coefficient of the cell is zero and the chemical energy transformed eauals the electrical energy
given out.
The Gibbs-Helmholtz equation, modified as described, is a fairly complete expression of the voltaic
cell from an energy point of view.
It needs only
the further addition of expressing the heat of formation of the chemical compounds involved as a function of the density of the solutions.
The Nernst theory of a voltaic cell is based, first
of all, on the theory of osmotic pressure developed
by Van't Hoff. To this theory it adds the assumption that metals exhibit a tendency to go into the

A

ionic

A

when immersed

in an electrolyte.
is found in the tendency of liquids
to evaporate, the evaporation in a closed space continuing until the vapor pressure is equal to the tendency of the liquid to pass into vapor. In the same
way the osmotic pressure of a solution saturated

state

supposed analogy

may be looked upon as a measure
of the "solution pressure" of the metal in contact
with it. This "solution pressure" of Nernst is supposed to measure the tendency of a metal to pass
into free ions in an electrolyte.
If now a metallic
ion passes from a solution pressure P into the
state of a free ion under an osmotic pressure p,
then Nernst conceives that the work done is the
same as when a gas passes from the one pressure
to the other.
The well-known formula for the work
with metallic ions

in the case of a gas

is

RT

logarithm

—

This

is

the work done at one electrode which a gramme
equivalent of metal passes into solution. Substituting
the value of the gas constant R, and passing to common logarithms, we get
1^

E =0.0002

1

log

This expression applies to metals whose valence is
one.
If the valence is n, and if we take into consideration both electrodes, we have

E

=

/
0.0002 1

I

— —
P

1

log

n

p

/

the equation
solution pressure
electrolytes are
produced at the

for the electromotive force due to
and osmotic pressure only. If two
employed, a small effect may be
contact of the two.
It will be observed that both the Gibbs-Helmholtz
and the Nernst formulas involve the doctrine that
the seat of the electromotive force of a voltaic cell
is at the contact of dissimilar substances in the cell.
Neither is, however, a contact theory, but both reason from the theorems of thermodynamics. The two
formulas represent two ways of approaching the
problem. They are not antagonistic, but complementary rather. Nernst's formula gives a somewhat
more detailed insight into the mechanism of a cell,
but it involves a number of hypotheses which the

.as

^
T'

which
is the sum of all the heats of formation expressed in mechanical measure, q is the quantity of electricity required to transport one chemical
in

;

A
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in 1847, and was published the
pamphlet form. It attracted little atyears, when, strange to relate, it
was vigorously attacked by Clausius, who lived
long enough, however, to see his error and to recognize the greatness of Helmholtz.
After the introduction of the principle of the

Society

same year

A corollary of this law is that the active molecules
alone conduct electrolytically, the inactive molecules
taking no part in the process. In other words, conductivity is a property of the charged ions into which
the dissolved substance is dissociated.
The theory of electric conductivity in electrolytes
has undergone modifications in successive steps or
Very soon after the electrolysis of a comstages.
pound liquid had been effected, Grothuss, then only
20 years of age, proposed the theory of electric conit
was
ductivity in liquids which bears his name
in a paper published at Rome in 1805, bearing the
title

.

most ardent admirer of the theory can hardly claim
to have been established by experiment.
The GibbsHelmholtz formula, even when including the localization of the heat effects, rests on a secure basis
of experimental facts.

The Nernst formula gives no definite account
of the temperature coefficient of a cell, nor of the
relation of this coefficient to the electrical energy
evolved. The thermodynamic method of Gibbs and
Helmholtz furnishes the most secure foundation for
the investigation of a cell from the point of view
of energy changes, without the assumption of any
hypotheses, and without exposing to view the exact
mechanism beyond the application to the problem
of thermo-electromotive forces.
"And what shall I more say? For the time would
fail me to tell of Gideon and of Barak, and of
Samson, and of Jephthah
of David also, and of
Solomon and of the prophets.'' I will only recall
to your minds that the superficial distinctions between electricity developed by friction, by voltaic
;

by heat, and by electromagnetic induction have
gradually disappeared, since a condenser may
be charged or a current be set flowing by electric
pressure, however produced.
All the phenomena
formerly produced by electrostatic machines are now
produced by induction coils or by alternating currents of high potential.
In fact, many new phenomena have been added by the high-frequency
discharges obtained by alternating currents. Lightning has, so to speak, been analyzed into the "steady
strain" and the "impulsive rush" discharges of Sir
Oliver Lodge, with attendant oscillations along a
well-worn track till the energy is dissipated in heat
Hence the interesting resonance effects which bring
out a striking analogy between stationary waves in
sound and stationary waves or surges of electricity.
Again, in magnetism, the crude theory of a magnetic fluid, adhering like a liquid drop to the poles
of a magnet, has given place since the time of the
immortal Faraday to the conception of magnetic induction and lines of force. These lend themselves
cells,

all

:
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to experimental investigation to

such an extent that
to-day we may design a magnetic circuit to the
minutest detail with nearly or quite the same approach to accuracy that is possible with an electric
circuit.
The hiw of the magnetic circuit, thanks to
Rowland and others, has now taken its place alongside the law of the electric circuit as established by

Ohm.
Note also how our friends and fellow workers,
mathematicians, have been obliged to give up
their favorite "action at a distance" doctrine.
Faraday and Maxwell taught them that no action takes
place at a distance without the agency of an intervening medium. As soon as the cannon-ball theory
of light and radiant heat had been relegated into a
decent' oblivion, the necessity arose for a revision
the

of

all

the physical theories of action involving the

law of inverse squares. In fact, this law fails except under ideal conditions, and especially in the
case of gravitation. Indeed, gravitational astronomy
has not kept abreast of modern physical astronomy
as represented by such eminent workers as Pickering of Cambridge and Campbell of Mt Hamilton.
Great renown awaits the physical astronomer who
will demonstrate beyond doubt whether gravitation
acts through the medium of the ether, and whether
it involves the element of time in transmission.
the present may be drawn
in the past.
Theories
are only
or scaffolds. They are necessary
working devices, which aid in the advance of the
edifice, and finally disappear like the staging.
Use
them only as props and temporary expedients, not
until the whole edifice is finished, but until some
a lesson

Finally,

for

from the history of theory
helps

grand arch is completed, some minaret or tower
emerges against the clear sky, or the light streams in
through some noble window.
It is often darkest just before the dawn.
Sometimes we emerge into the bright light with a suddenness

that

before

blinds

the

eye

adjusts

itself

the new illumination. One dreary day in April
took the train in Switzerland over the St. Gotthard route. We entered the north end of the tunnel with a clouded sky and snowflakes swirling
through the air. Ten minutes passed in the darkness, a thousand feet beneath the village of Andermatt, 15. 17, and then the train ran out on the
to
I

—

Italian side of the great divide
into a burst of sunshine and clear sly\' and white-capped Alpine peaks
and tempered winds and the pale green of olive
So sudden was the transformation that an
groves.
involuntary exclamation of surprise ran through
The experiences of the past 20 years
the train.
warn us that we must be prepared for similar surprises in the illumination that physical science is
shedding on the world of nature. It seems to us
that we are no longer walking by the light of the
moon, but that the sun has already risen in its
splendor.
What shall the noonday be?

Electricity

and Animal Growth.

Maurice

Springer, in a paper read before the
Paris Academy of Medicine, considered the energy
of growth in animal organisms, particularly the
human subject. This line of investigation is the
subject of an article in the Revue Scientifique, translated in abstract by the Literary Digest, from which
the following is taken
"What is the exact form of the energy that produces the molecular work resulting in growth ? If
we are to believe Mr. Springer, it is electrical. He
goes on to show that osmotic pressure or that due to
liquid attractions is a very important factor in the
exchange and addition of molecules constituting
growth.
condense his further remarks
"The study of osmotic pressure shows that this
pressure is stronger as the degree of electrolytic dissociation is higher. Living organisms are generators of electricity. The protoplasm of the ovule
brings its contingent of electric energy from the

We

organism whence

comes, and cellular fermentaactivity, during periods of
rapid growth, determines a correlative production
of heat and organic electricity. On the other hand.
the muscular system is an important purveyor of
electricity; the movements of the heart produce a
notable quantity. The electric energy thus produced
may be measured by the galvanometer and electrometer. Part escapes analysis, for the currents are
short-circuited, but we know that there is a certain
correlation between the vigor of an organism and
tion

its

at

its

it

maximum

electric reaction.

Experiment shows that

electric
electrifying ani-

energy is an exciter of growth. By
mals and children, Mr. Springer has caused a notable
increase in development and an augmentation
of
weight. The activity of protoplasm, the movements of plants, and the action of the oxydases are
accompanied by the production of electricity, and,
on the other hand, if we remove plants from the
action of atmospheric electricity by surrounding
them with a metallic network, their growth is retarded. We may look forward to the time when,
just as we now measure calorific, mechanical. luminous, or electric energy, we may be able to measure
the energ>- of growth. With the aid of these new
ideas we may then stimulate the production and
utilization of this form of energy and obtain races
or individuals of different heights."

The Rouge River Electric Light and Power Company of Rockford. Mich., has increased its capital
stock from $12,000 to $16,000.

American Pacific Cable Landed
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at

San

Francisco.

An

made to lay the shore end of the
Pacific cable on December 12th and resulted in several accidents.
strong tide was running and was the chief cause of the trouble. Twentyfive thousand people had gathered to witness the
operations.
The cable steamer Silvertown lay at
anchor ofl: the beach all the morning, awaiting for
the seas, which were breaking heavily ashore, to moderate.
At II o'clock the life-saving crews from the
South Side, Baker's Beach and Golden Gate stations
appeared on the scene with their boats to assist in
landing the cable. Shortly after their appearance
a signal was given from the Silvertown for the
Golden Gate crew to come out through the surf and
take a hawser ashore. The boat, drawn by the horses
of the station, galloped down into the surf, and the
men of the crew climbed into their places.
favorable wave rolled up on the shelving sand and
the boat was shot from its carriage into the water.
There was a cheer from tlie crowd which scared the
horses.
The team broke away from the driver, and,
with the boat carriage dragging after it, plunged
into tlie crowd of men and children.
After knocking down several persons the runaway team was

necting link, or a part of
States and Asia.

attempt was

Magnetism as an Aid

American

A

A

captured. Fortunately no serious accident occurred.
After several attempts the live-saving crew succeeded in getting ashore a hawser to which was
attached the cable.
wait of 4^: hours was had
for even water before attempting to draw the cable
ashore.
The hawser bellied down so that it was
impossible to draw it ashore through the strong tide.
Just before the attempt was abandoned for the day
a number of men took hold of the hawser for a final
The hawser broke and bowled over the cablepull.

A

Darkness coming or,,
officers like tenpins.
the Silvertown returned to its anchorage in the bay,
abandoning any further attempt that day. When
the great hawser broke, the cable company's officials,
who were assembled to carry out the ceremony,
seemed to be the most ill-fated of any of the assembled throng. Clarence Mackay, president of the
company, was struck on the chin and knocked down,
and several others in the party were more or less

company

roughly jolted.

On December 14th success marked the efforts of
the workers, and the eastern end of the cable was
gathering
made fast with interesting ceretuonies.
of perhaps 30,000 people assembled to witness the attempt and was very enthusiastic in its expressions
of praise for the successful beginning of a difficult
undertaking. This time a section of the cable was
spliced on board a steam lighter, and the shore end
made fast from that craft. No accident of any kind

A

occurred.
"In memory of John

W. Mackay,

I

christen the

May it
Pacific cable.
piness."
With these

always carry messages of hapwords Lucille Gage, ii-yearold daughter of Governor Gage, named the cable,
and, breaking a bottle of champagne over the shore
end, opened a new era in the commercial develop-

ment of the Pacific Coast. The "christening" occurred at exactly 9:55 a. m. While the cable was
being spliced on board the steam lighter. Mayor
Schmitz delivered a short speech congratulating Mr.
Mackay on the successful beginning of the work.
He also spoke of the importance of the undertaking
and the benefit to the world at large that would reClarence Mackay, presisult from its completion.
dent of the Pacific Commercial Cable Company,
Governor
thanked the mayor and those present.
Gage, on behalf of the state of California, paid a
The formal
tribute to the late John W. Mackay.
exercises closed with cheers for the cable and al!
those taking part in

its

landing.

Refreshment tents were erected on the beach, and
while the cable was being spliced Mr. Mackay served
champagne and other refreshments to a large number of specially invited guests. Mr. Mackay also sent
following telegram to President Roosevelt: "I
have the honor to inform you that the end of the
Honolulu cable was successfully brought to shore
this morning."
When the splicing was completed late in the afternoon horses were hitched to the end, and the cable
was drawn through the conduit to the cable station.
At the same time the steamer Newsboy steamed out
to sea five miles and anchored the cable with balloon buoys. It was picked up by the cable steamer
Silvertown and taken aboard. The splicing to the
main body was completed that night, and the Silvertown headed for Honolulu at a seven-knot speed.
The first message over the cable was sent from shore
to Chief Engineer Benest on the Silvertown, conSeveral
gratulating him on the successful landing.
tests were made as the cable was being paid out
by the Newsboy, and it was found to be in perfect
A portion of the cable was cut up into
condition.
small bits for souvenirs and distributed by President
the

Mackay among
3,000.

his special guests, estimated at about
artillery band from

During the ceremonies an

the Presidio played.
At night Mr. Mackay concluded a day full of interest to all America, and especially to the Pacific
Coast, by tendering a banquet to the officials of the
Commercial Pacific Cable Company and of the Postal
Telegraph-cable Company. At 10 p. m. a message
was received from the Silvertown saying that all was
going well. At this writing the Silvertown is far
out on the Pacific on her way to Honolulu paying
out the cable that will be the great American con-

between the United

it,

to Traction.

A

device has been patented to do away with the
use of sand in the starting and stopping of electric
cars and steam locomotives. This apparatus employs
magnetism to supplant the sand. The patents on
this invention have been granted to A. A. Honey,
at one lime superintendent of telegraph of the Northern Pacific Railway.
The scheme makes use of magnetism to give the
motor C steam, electric, or whatever it may be) a
better grip upon the rails and so to increase its
tractive
moment. Up to the present invention,
nothing has been placed upon the market which would
satisfactorily take the place of sand, universally employed with all forms of motors used for drawing
cars over rail tracks.
As applied to an ordinary
four-wheel truck, the device employs two small idler
wheels, one traveling on each rail close to and immentioned iron core, the driving wheel, the idler
wheels are mechanically attached to the axles of the
driving or motor wheels by means of an iron core
which meets the axle in a loose journal, setting
close to the hub of the wheel on the inside.
On
this iron core is wound sufficient magnet wire to
give the desired strength to the magnet on the passing of a predetermined current. As may be imagined, the magnetic circuit is made up of the abovementioned iron core, the driving wheels, the idler
wheel and the section of rail included between the
two wheels. Of course, the two magnetic circuits
(one on each rail) are in no way connected, excepting that they are created by current from the
same leads. The number of turns of wire wound
on each core will vary with the horsepower of the
tractor.
This may be made more clear by saying
that in the case of a street car, four magnets being
used on the double-truck car, the strength of the four
magnets will be sufficient to give the wheels grip
enough on the rails to insure the motors developing
their full horsepower capacity before these wheels
slip. In the case of the steam engine, the electromagnets will be wound so as to give a strength sufficient
to allow considerable overload on the engine before
the wheels slide on the rails. With the motor it
would not do to attempt to do too much work for
fear of burning it out but in the steam engine, only
a certain horsepower will be developed anyway, and
that will be made full use of.
One peculiar difference between the use of magnetism and sand for increasing the tractive moment, is that, with sand, when the wheel slips, the
motor loses a great deal of its power, while with
magnetism, that power does not drop away in nearly
the same ratio, since the tendency of the magnetic
lines is to cause the contact to be all the closer when
slipping occurs than before.
The device will at all
times be under the control of the motorman or engiordinary
neer, and under
conditions will not add to
work of propelling the car or train, owing to the
fact that the idler wheels are held a slight distance
above the rails by' springs. In case of an accident
on a steep grade, whereby the supply current to a
car's motors is cut off, the car can be kept under
control by switching the motors into circuit with
the magnets. The motors will, of course, be operating as generators, and the current supplied by them
The
will be more than sufficient for the magnets.
patents on the invention are controlled by the Magnetic Equipment Company of Chicago.
In the case
of a steam locomotive, current for the electromagnets may be generated by a dynamo driven by a
small steam turbine, the set to be placed on the
Of course,
front of the boiler, back of the headlight.
in the case of electrically lighted trains, other sources
of current are available.
:

Underwriters' Electrical Committee
Meeting.
The aimual convention
of the

of the electrical committee
Underwriters' National Electric Association

in New York city on December loth and
The meeting considered several amendments

was held
nth.

to the National Electrical Code, which were proposed
by different interested organizations. Much important business

was transacted.

Official

announcement

be made later by Secretary C. M.
Goddard of Boston. The attendance at the convention was about 200 and included coinmittees and
of changes

will

representatives from the
trical

tion,

American

Institute of Elec-

Engineers and Electrical Contractors' Associacity

electricians,

and also representatives from

the National Architects' Association and other societies.
These visiting delegates had full privileges
of the floor and showed an active interest in the
matters under consideration.

The Western Union Telegraph Company has reported its earnings for the quarter and half-year
ending December 31st (partly estimated). Compared
with the actual returns for corresponding periods in
Net revenue for
1901, the figures are as follows:
quarter to Dereaiber 31, 1902, $2,100,000; for quarter

ended December

31,

1901,

$1,858,318;

for half-

year ending December 31, 1902, $4,347,174; for halfyear ended December 31, 1901, $3,807,635.
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DEVELOPMENT OF THE TELEPHONE
The

Sliding Scale of Rates for the Tele-

phone Company.'
By Henry

S.

Here.

system incorporated into many of
tlie
franchises granted
to
different Independent
companies by city and town councils, has been
the direct cause of more poor service, poor constrnction and poor maintenance than
any other
cause that I can thinl< of at the present time. None
of the Independent companies was aware when it
began business that to maintain a telephone system
would cost more per telephone to care for 500 than
for
a
lesser number.
Therefore, the companies
soon found themselves paying out more money for
maintenance and operating than they were receiving.
A very popular price among promoters, and
Tlie

flat-rate

a catchy price for the public, is a rate of $1 per
telephone,
this
being
considered
an
adequate
amount in telephone systems under most favorable
conditions for from 300 to 500 subscribers. That
is not a sufficient amount to conduct the business
and maintain the plant when the number is more.
large number of telephone exchanges that in
the beginning, when their subscribers were few
in number, gave excellent service, are now giving

A

very poor service, because expenditures consume all
the receipts, and there is nothing left for repairs
or maintenance.
And unless financial relief comes
by means of advanced receipts, a very short time
will put them out of business.
The eagerness of the Independent telephone people to right the wrong done the public in charging
exorbitant rates by the company holding the original patent upon the telephone was the prime cause
in promoting Independent or opposition telephone
companies. The new companies, like the hardware
or grocerymen, counted that the more service they
could sell, the greater would be their profit, prices
always being the same. One hundred barrels of
sugar, or 100 barrels of nails can be sold by the
merchant for less money per barrel than one, two
or three barrels, and still the merchant would
make greater profit on his investment by selling
the large number at the same price than by selling
the small number at the same price. And thus the
pioneers
of
Independent telephony, when they
turned their attention to the telephone business,
thought if they could sell the service of a thousand
telephones, they could make the rate the same, or
even less, than if they sold the service of only
one-quarter or half that number. The comparison
between sugar, nails and telephone business is not
a fair one.
When a barrel of sugar is sold, that
is the end of it
when a telephone service is sold,
it
is only the beginning.
Forever after there are
wires to be taken care of, trouble to chase, lightning and electric currents that burn up the instruments to be switched off, and the more telephones you have the longer distances are necessary
to reach the subscribers, and many other things
must be done. When nails and sugar are sold, the
;

merchant

receives all his cost and profits
when
a telephone is placed, only a small portion of the
cost is paid in the service, and years are required
to balance accounts.
But to give telephone service
to one thousand subscribers, a central apparatus must
be provided at a cost 'of no less than one hundred
times as much as the central apparatus will cost to
give service to one hundred subscribers. Ten exchanges of one hundred subscribers at .$1 and $2 a
month will bring a handsome return to the owners,
where one, with one thousand subscribers at a cost
of $r and $2 per month, will be a positive loss
without any provision for maintenance. Still, in
each case, a thousand subscribers are served. But
this is sufficient to show cause for this paper.
By the sliding scale of rates for telephone companies is meant a scale of rates based upon the number of connections given subscribers in any one system.
The importance of such a rate is well understood by the older companies, as shown by the sliding scale of rates as used by the American Bell
Telephone Company at the advent of Independent
telephone companies.
The value .of the telephone to the users is in the
number of subscribers who can be reached in any
one system, and it is no more than lust that the
telephone company should receive a proportionate
share of the value that the telephone is, to those
using it, whether for business or pleasure. And it
is also fair to the users of the telephone that they
should not be required to pay more than is necessary for good maintenance and good service with
a fair profit to those who have invested their money
in the telephone system.
This equality can only be
accomplished by the sliding scale of rates. If cost
of future maintenance was always known, it would
be an easy matter to incorporate rates
in
telephone franchises. But as this is not the case, it
remains a question whether or no it is wise to do
so.
I am of the opinion that there will be no difficulty along this line if telephone companies will
do a fair and honorable business and make their
rates proportionate to the service rendered, with a
fair dividend for money invested.
By maintaining
reasonable charges, there would be no danger of
competition, unless it should be by someone trying
to break a weaker company, in order to obtain entire
;

Paper read before the Interstate Independeat Telephone
Association at Chicago on December 10, 1Q02. The author ia an
exchange operator in Ottumwa, Iowa.
I.

control and produce a monopoly in such a manner
as to exclude others forever, and then return to
the prices charged during the life of the fundamental
telephone patent.
What the sliding scale of rates should be necessarily varies with the conditions under which the
company must operate. In small companies, where
it is not necessary to use tall poles or aerial cable, or
conduit work, placing the cables and wires untlerground, the rate can be less than in cities where
all this is required.
But no company can do business more successfully under the most favorable
conditions in an exchange not to exceed 500 at a
rate averaging less than $1.50 per month, for all
telephones.
This is usually accomplished by charging $1 for residence telephones, and $2 for business
telephones. Above that number, it will be necessary
to advance the rate a certain small percentage as
the number of subscribers is increased.
number of telephone companies in the state
of Iowa have been asked if, in their experience, they
found the average cost of operating, including all
expenses per instrument, increased or diininished
with the number of telephones installed, and what
would be the nuinber approximately at which a $2
rate for business, and a $1 rate for residence on a
full-metallic system would be profitable.
The manager of the Des Moines Mutual Telephone Company placed the number at 400 or 500.
The Waterloo Telephone Company, Dr. Bennett,
manager, placed the number at 400 or 500. The Fort
Dodge Telephone Company made the maximum
number at 800. The Home Telephone Company of
Oskaloosa, at 250. In Iowa City a citizens' committee was appointed by the Commercial Club to
investigate the proposed increase of rates by the
Johnson County Telephone Company. After thoroughly investigating they reported that it was unprofitable for the company to do business at a $1
and a $2 rate with 600 telephones in operation, onehalf of which were business telephones, and the
other half residence telephones. The members of
this committee publicly announced that they were
opposed to a raise of telephone rates when they
were first placed upon the committee. But, after
their investigation, they were convinced of the necessity of raising the rate to $1.50 and $2.50 until
the number reached 1,000 subscribers; thereafter, 25
cents additional
same rate to be maintained until
the number reached 1,500, when another 25 cents
should be added. This is a fair concession by the
committee appointed for Iowa City.
The Interstate Independent Telephone Association should take some action to show its disapproval
of the conduct of many Independent telephone promoters in making a fiat rate for an unlimited number for service for all time to come, when asking
for franchises. This is untenable, because the cost
of telephone construction and maintenance vary too
much in different cities of the United States, particularly the maintenance, which will average 50
per cent, more in some cities than in others, and it
is
unwise to place the cost of maintenance at less
than 10 per cent, in any case. More than this, the
association should do all in its power to enlighten
town and city councils on this subject, so that they
will scrutinize more carefully the franchise asked
for by telephone-company promoters,
since
such
promoters generally organize these companies by
issuing stock and bonds, and then construct the
cheapest plant possible, taking their profit and leaving the stockholder and bondholder to take care of
the situation, who soon find, to their disappointment, that they were caught in an unprofitable investment, and the council is in the awkward position
of having required conditions of their telephone
company which cannot be carried out. excepting at
City councils are
a great loss and final bankruptcy.
generally selected from the best men of the city,
from various trades and business. They want to
do the fair thing in such matters, but how can they,
when they do not understand the business? It is
our duty, as an association, to agitate this question,
and furnish proof of the correctness of our position,
so that the value of telephone properties may not
be destroyed, and manv men financially ruined by
injurious or unwise le.gislation, either by the city
councils or by state legislatures.
Legislation on this subject is sure to come, and
we need not fear it, if we do our duty in this matter.
Every business man wants every other to succeed,
and the business men will come to our support, if
they understand the situation. They all want firstclass telephone service, and that, like good goods,
cannot be bought at the price of shoddy. Above
all, be honest with your people.
Make your statements plain and truthful, and you will have a hearing which will bring you success.
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FIELD.

Telephone Situation

Southern

in

In-

diana.
Concerriing

the

telephone

warfare

in

Evansville
and Southern Indiana, about which
much has been
pnnted m the Western Electrician, Leland
Hume,
secretary of the Cumberland
Telephone and Telegraph Company (Bell), wrttes
as follows:
"In
so tar as this company's
rights to do business in
Evansville are concerned, we
have the same bevond
President "Hhe'Cce
"1"
and
anT'ohio'^T""
Ohio Township '-"r^^
lelephone 'Company, makes
the statement that there is
not a town of any ir^portance
within a radius of
75 miles of Evansville
except Boonville, Ind., which
has not

an Independ:

'=rP-^y.,he makes a statemem'hat
le^t''']°"'
''' '"' ^'"''''""^ ignorance
of the situa?inn
Th
^, great many places of importance
^it'^ii/Jl^'l^.f'''^
withm /S miles of
Evansville that are served only
and satisfactorily, by the
Cumberland Telephone
al

and

ie egraph

the

following:

Company.

Among

tite number are
Ind.; Boonville,
^' 7^ ,^'7'i.'"^- Cannellton, Ind.; Newberg
T
Ind.;
Oakland City, Ind.; Mount
Carmel m-'
Shawneetown, 111. Equality, 111.
Carnii
HaV
risburg^ 111.; Eldorado, Ill.f
Uniontown
•' Cory:
don, Ky.; Cloverport, Ky.

Mount

Vernon,

;

;

™1

Vy

S-

Hawesvili;, Ky
Gree, ville
Ky
Madisonville,Ky.;
Dawson
^prings,
fpringf°L.V-'
Ky., Princeton, Ky., and Dixon,
Ky., etc
The s atement can be made and
verified, if neces:
sary, that a majority, a
considerable majority of
Iridependent companies thai
can be
founH°;t"'
'=°™P'=t'ng PO'.nts within
75 miles of Evansvn e have
b,,
ville
tried to dispose of their
properties to
this company, some of them
several different tiroes "
in a recent statement to the
mayor of Evansville
;

houn,

ky.;

Central

City.

Ky.

•

;

""^^ "^''5 Cumberland Telephone and
Tele.^r'
lelegraph company, doing
business onb- in the
extreme southern counties of the state,
has in operation at this time more than
10,000 telephones.
With the exception of the city of
Evansvi le, the
other

arge

cities

of

the state are

connected

with
teephone systems, over which we have
no voice
Now what are the facts with reference
to the situation in southern
Indiana, where the
Cumberland Telephone and Telegraph
Company
Bell

or control

We

Iocs business?
believe that a searching invest
ligation will not materially change
the following
•-"ntn^
estimates:
"In Vanderburgh County the
Cumberland Telephone and Telegraph Company operates
2,500 telephones. These telephones are by
no means confined to the city of Evansville,
but arc to be found
<ipon every road leading out from
the city, and to
the various limits of the county.
In Posey County
this company has 260, and the
local company at
new Harmony has 75- In Gibson County
this company has 970, and the Princeton Home
company
has 200, or less, and some farmers'
lines connecting
in may bring the number
up to 350. In Warrick
County this company has 530— no home
company
hi Pike County this company has
550, and the
l^etersburg Home company has 90,

farmers

lines

company has

Company

and connecting
100.
In Dubois County this
and the Dubois County Telephone

about

225,

at Huntmgburg,
lines that they do not own,

counting manv farmers'
but which connect with
them, have, perhaps, 750. In Spencer
Countv this
company has 1,125: the Rockport company has
250
In Perry County this company has
300; the Troy
Home company has about 100. In Crawford County
this company has 200, and, as far
as we can ascer
tain there is no home company— if
so, it is too small
to figure.
In Harrison Countv this company has
.V5; no home company
in
Corydon. In Floyd
County, with New Albany as its county seat
this
company has 1,700 subscribers, and the New Albany
company has about 400. In Washington County
this company has 350 subscribers, and the
Washington County Home company has 275.
In Clark
County this company has 1,275. The Clark County
Home company has about 100.
"So you will see that out of nearly 100 counties
in the state this company operates in
13, supposedly
an unlucky number, and yet operates without nuestion five or six times as many telephones as
all of
Its
competitors put together, and it is the only
company that has anything that approaches a comprehensive long-distance telephone svstem, and if
there is any town or village within the trade area
of Evansville that we cannot put your commerce in
connection with, it will only be necessary for a
customer of the company to indicate the point, and

we

will build to it."

Bell Activity in Los Angeles.
The Sunset Telephone Company of San Francisco
begun extensive improvements to the equipment of its plant in Los Angeles, Cal. Arrangements are to be made for handling 5.000 additional
telephones before next May. A three-storv struchas

Telephone Opposition

In

Mexico.

M. G. Ribson, general manager of, the Mexican
Gas and Electric Light Company of the City of
Mexico, has applied to the municipal authorities of
that city for a franchise to establish and operate
an extensive system of telephones there. The franchise will doubtless be granted.
Mr. Ribson is said
to be acting as the

representative of a syndicate of

American capitalists which proposes to enter the
Mexico field in competition with the existing Mexican Telephone Company.

with floor space 75 by 80 feet in dimensions, has
been erected in the rear of the company's office
building on South Hill street. The lower floor is
to be devoted to terminals for all wires.
The second floor will be used for long-distance operators
and for storage space. The top floor will be used
by the local operators. Seventy-five wire men are
now engaged in stringing and testing the wire for
the new boards, under the direction of J. P. Dunphy,
ture,

the

company's

expert.

'
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Telephone News from the Northwest.
The Northwestern Telephone Exchange Compans'
has over 1,000 subscribers in Sionx Falls, S. D., having increased its number by 300 in the past year.
The Zenith Telephone Company secured the contract to furnish telephone service to the city schools
of Duluth. Minn., at $25 per instrument for single
line and $23 for two-party line connections.
The Twin City Telephone Company has bought
the exchange at Cambridge, Minn., of the Minnesota

Telephone

Rural

Company and

will

improve

it.

George

J.

La Due has bought

at Mantorville,

the local exchange

Minn.

Frank P. Mansfield of Lake Mills, Wis., has been
granted a franchise at Jefferson, Wis., for a local
telephone exchange.
The local exchange at Hutchinson, Minn., has
254 subscribers and applications are waiting for 15
more connections which cannot be filled owing to
delays in deliveries of material from the factory.

The Great Northern Railway Company is installing telephones at various stations from Larimore,
N. D.. westward, and the work is being rushed.
It is believed to be the start of a telephone system
which may supplant the telegraph.
The Southwestern Minnesota Telephone Company
of Pipestone, Minn., has concluded to place $25,000
worth of stock on the market to raise funds for
further extensions. The company now has a total
of 15 exchanges in operation w'itii 1,500 subscribers,
350 miles of long-distance lines, 42 toll stations and
194 miles of farmers' lines.

The Maple Leaf Telephone Company has been
incorporated at North Branch, Minn., with a capital
stock of $50,000.
The West Salem Telephone Company of West
Salem, Wis., has moved its headquarters to La
Crosse. Wis., and has changed its name to the

La Crosse County Telephone Company.
The Northwestern Telephone Exchange Company
has i,oco subscribers in Sioux Falls, S. D., which
gives one telephone for every 15 inhabitants. The
calls on the system will average about 15,000 a day.
R.

with favor in a number of Indiana cities. Certain
want but one system and want that system
open to connection with all outside exchanges
whether conducted by Bell or Independent companies.
The Sterling Electric Company of Lafayette has
contracted to erect a telephone plant at Durbin, in
cities

the Province of N.ital,

Ohio Telephone Notes.

& Moore and Krauss & Freeman of Ottawa and
Smith & Beckwith of Toledo were chosen as at-

torneys for the bankrupt, and it is safe to say that
with this
its interests ought to be well represented
arrav of legal aid.
The Mutual Telephone Company has notified its
patrons at Huntington, W. Va., that there will be
an increase of 40 per cent, in the rates on January
There is said to be considerable opposition to
ist.
.

Telephone Company of
Toledo has been turned over to the owners by the
Central Construction Company, by which it was
Robert E. Hamblin is secretary -and treasbuilt.
urer of the company. Coupons on the bonds due
January 1st will be paid December 15th.
Samuel B. Rawson of Elyria, Ohio, has been
elected chairman of the board of directors of the
Independent Union Telephone Company of Buffalo,
N. Y.. which recently increased its capital stock
from $200,000 to $1,000,000 for the purpose of securing funds for connecting its properties in the eastern western and southern portions of the state.

M.

Southern Telephone Developments.
of Whiteville,
noticj of an
increase of capital stock from $10,000 to $20,000.
The Bell Telephone Company is seeking a franchise to establish a long-distance exchange at Sumter. S. C, and also a local exchange after October
I. 1903. when the exclusive franchise of the Sumter
Telephone Company expires.
It is said that a number of business men will
organize a telephone company and put in an exchange at Ashland City, Tenn., and that a number
of outside lines will be constructed.
The Providence Telephone Company, a rural concern of Davenport, N. C, is building lines to a
number of neighboring villages.

The Duplin Telephone Company, Warsaw, N. C,
L.

Stromberg-Carlson Hook switch.
The accompanying illustration shows a view of a
new telephone hook-switch, recently placed on the
market by the Stromberg-Carlson Telephone Manufacturing Company of Chicago.
The hook is of
the long-lever type and mounted on a heavy brass
frame fastened with bolt and nut. The hook lever
forms no part of the circuit, but all contacts are
made by the springs mounted upon the lug on the
side of the frame, as shown. The downward movement of the hook causes a hard-rubber insulated
pin, attached to the lever, to be drawn in between
the springs, thus disengaging the springs and breaking contact, and making contact when the hook is
released as in the cut.
stop is provided at the
lower edge of the frame, to prevent the downward
rrovement of the lever, below the proper point.

of Allen
of incorporation. It is capIt will erect and conduct a genitalized at $io,ooo.
eral telephone system in Allen and other counties.
The incorporators are F. T. Kenerk of Fort Wayne,
T. P. Harbor of Sheldon. J. R. King of Ninc-mile,

The Nine-mile Telephone Association
filed articles

and George Cloverdale of Allen County.
The Board of Safety of Indianapolis has adverand
tised for bids for telephone service in the police

New Comfire departments for the year I903._ The
pany (Independent) received the contract last year.
In the office of the board and in both fire and police
headquarters both Bell and Independent telephones
are used, but at the different houses connection is
made with only one. There is considerable rivalry
between the two local companies the New and the
and the bids for this service are usually placed
Bell
The contract amounts to upwards
at a low figure.

—

—

of Si.ooo a year.
The proposition to debar from membership in the
Interstate Independent Telephone Association all
companies granting concessions or accepting favors
from the Bell Telephone Company is not meeting

DUCRETET LOUD-SPEAKING TELEPHONE.
pearance of the telephone; the receiver and transmitter are irtounted together so as to form a small
and compact system. The details of the apparatus
have not as yet been made public on account of the
patent questions. When the transmitter is spoken
into in the ordinary tone of conversation, the voice
can be heard at the receiver end at a distance of 15
instrument. In other cases
or 20 feet from the
when the ear is held close to the receiver trumpet,
the smallest sounds may be
heard, such as the voice in a
whisper or the ticking of a
watch.
As constructed at
present this form of telephone
is
especially
designed
for
short lines and private systems, for connection between

on shipboard, etc., and
has the special advantage in
that the person called is not
obliged to approach the transoffices,

STROMBERG-CARLSON HOOK-SWITCH.

The springs

are made of German silver of good
length, and all contacts are of pure platinum
pure
hard-rubber strips are used to insulate the springs
from each other and the frame. At the top of the
lug, upon which the springs are mounted, is fastened a strip of hard fiber with the front edge
slotted, through which the wires are brought down
to the springs, thus keeping them separated and reducing the chances of short-circuiting to a mini;

mum.

mitter; only the person who
obliged to use the instrument.
There is no call bell, as the sound of the
voice
is
sufficient to call
persons
at
a
considerable distance, say within an ordinary room or
office.
This makes the instrument more compact
and also cheaper. The new telephone has l^en
found to operate very well when in the neighborhood of lines carrying heavy currents, and there
seem to be no appreciable effects from induction.
is

W. W. Davenport

has become manager of
telephone exchange at Clarinda, Iowa.

the

S. P. Grace has recently been appointed chief engineer of the Central District and Printing Telegraph
Company, with headquarters at Pittsburg.

a

Senator O. E. Harrison of Greenville, Ohio, was
recent visitor in Chicago. It is understood that
Harrison is interested in promoting an en-

Mr.

tirely

new

telephone

proposition.

GENERAL TELEPHONE NEWS.
of

Hudson,

N. Y., has been incorporated with a capital of $50,The first board of directors includes the following-named gentlemen: Benjamin F. Case, J. FI.
Bidwell and E. C. Getty.

000.

The records thus far compiled show that
Rocky Mountain Bell Telephone Company has

the
13,-

000 instruments on the whole system, 3,360 of
which are in Salt Lake City. There is wire enough
used in its service to stretch nearly half way
around the earth. On the toll lines alone the mileage is 13.460.

What is said to be the first underground telephone-cable system to be instaHed in the state of
South Dakota is now heing placed by the Capital
City Telephone Company of Pierre. VV. S. Rowe,
general manager, is quite busy making these exHe is reconstructing the extensive improvements.
change and cabling all the central portion of the

He

city.

is

also

installing

an entire new central-

equipment, entirely of the manufacture of the
Eureka Electric Company of Chicago. Mr. Rowe
states that it is his firm determination that the service of the exchange at Pierre shall be the best in

office

the

state.

is

is at

present devising a

new

type which

used on main telephone lines for this purpose the instrument needs to be somewhat modified.
If the loud-speaking telephone could be adopted on
the city lines it would be a great improvement,
especially in Paris, where the transmission is not
always clear. In order to test the difference between
the two systems, the Paris correspondent of the
Western Electrician made connection with Mr.
Ducretet's laboratory from one of the city telephone
stations located in the branch postoflices.
These
telephones use the Ader system of microphone. In
the first case Mr. Ducretet used the ordinary microphone and then connected the loud-speaking ipstrument. In the latter case the voice was heard with
remarkable loudness and clearness, leaving no
doubt as to the superiority of the new system.
is

local

speaking

Mr. Ducretet

TELEPHONE MEN.

C.

Indiana Telephone items.

Ducretet Loud-speaking Telephone.
Mr. Ducretet, the well-known Paris engineer, has
lately brought out a new form of loud-speaking
telephone which promises to be useful. The microphone transmitter used with this telephone is exceptionally sensitive.
It has been recently invented
by Lieutenant Gaillard of the French Navy, and it is
on shipboard that the new loud-speaking instrument
will be of especial value.
The cut shows the ap-

has begun work on a line from Clinton to Magnolia, N. C, to connect with the Bell company.

The Columbia Telephone Company

County has

F.

The Columbus Telephone Company
Columbus County, N. C, has given

Home

'O.

South Africa.

A

Representatives of the Federal Telephone Company held a meeting at the office of President F. S.
Dickson in Cleveland a few days ago and thoroughly discussed the situation. Mr. Dickson made
a report of his inspection of all the plants owned
by the company. He also showed that rnore working capital is needed to put the company in position
Mr.
to realize upon the investments in these plants.
Everett and Mr. Moore were present and promised
to use eveo' means to obtain the requisite amount
of capital as soon as the railway matters are cleared
up, as they will be in a very short time.
A meeting of the creditors of the Columbia Telephone Manufacturing Company was held at Ottawa
of
a few days ago and the Security Trust Company
Toledo was appointed trustee in bankruptcy. Watts

the advance.
The plant of the
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to be

;

MANUFACTURERS AND DEALERS.
It is reported that the
International Telephone
Mantifacturing Company is having a large call for
ils new generator-call telephones, especially for country party-line and long-distance toll-line use.
This
instrument is said to embody in the construction of
the parts iTiany new features of importance to the
durability and efficiency of a telephone plant.

The Chicago Pay
a number

Station Company of Chicago
of deals during the recent
telephone convention and it believes the outlook for
future business is very bright. This company, in
addition to its line of pay-station apparatus, has
placed on the market a fine time stamp. With this
new device an accurate account can be kept of the
time consumed in toll messages, which should be a
good thing for the exchanges that recently adopted
the five-minute schedule.
tran.sacted

:

:
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Telephone Competition.
In a contribution to the Cleveland journal known
as Finance F. S. Dickson, president of the Federal
and Cuyahoga Telephone companies of Cleveland,
gives the Independent side of the question of competition in telephone service in effective fashion.
The article reads as follows
A delegation from the Erie City Council recently
made a report of competing telephone service, claiming to have visited a number of cities in JMichigan,
Ohio, Pennsylvania, and New York. Among other
cities visited and to which the committee paid speTlie
cial attention in their report was Cleveland.
committee may be quite accurate when they slated
that they visited Cleveland, but they certainly did
not call upon any of the officials of the competing
telephone company, nor did they apparently attempt
to verify in any way the facts and figures with
wdiich they had been supplied from^ other sources.
They evidently relied upon their imagination for
facts and the Bell company for their figures.
In the report which this committee submitted to
the Erie City Council they stated that "in Cleveland
there is the Bell company doing business with longdistance facilities, and the Cuyahoga Telephone Company doing a local business." Had the committee
been seriously in search of information they might
easily have ascertained from the Cuyahoga Telephone Company, or, indeed, from any of its sub-

their

Independent system was connected
United States Telephone
Company, which owns more than i.l.ooo miles of
copper wire, 5,000 miles of iron wire, ,3,000 miles of
pole line and has more than 110,000 poles set.
Over 218,000 telephones are connected to-day with
the United States system, extending through Ohio.
Kentucky and
Michigan, Indiana, Pennsylvania,
West Virginia, and this is what the Erie councilbusiness."
local
"doing
a
call
manic committee
Furthermore, within the next few weeks extensions
of other Independent lines will connect the United
States wires with Philadelphia and Baltimore, giving long-distance service with the large cities of
New York from Buffalo to Albany, as well as with
the principal cities of New Jersey. A few miles only
remain to be built to connect Cleveland with St.
Louis, and by the time the Independent companies
are ready for work in Chicago and Kansas City,
long-distance wires will connect with the United
Furthermore, a few miles of conStates system.
struction will connect Cleveland with the Independent system, in Louisville, Ky.
It would also be well to remind the Erie councilmen that they might easily have tested this question
of Independent long-distance facilities in Cleveland
by simply going to any Independent telephone in
their owm city of Erie, and asking for connection
with Cleveland. They would have been giveji it
promptly and courteously over the United States
Telephone Company's lon.g-distance line.
Now there is a fact that should be made clear
A telephone is cheap or dear
to telephone users.
according to the extent and character of the service.
scribers, that the

with

the

long-distance

subscriber pays for the number of telephones
with which he may be connected. At a given rate
per year the real cost of the service is large or small,
according to the number of telephones in the system.
Before the days of Independent companies, the invariable policy of the Bell people was to get the
highest possible rate per telephone and not unduly
certain
to increase the number, because after a
point is reached in the telephone business any increase in the number of telephones means a de-

The

crease in the net profits. When the Cuyahoga Telephone Company began construction work in Cleveland in 1898, the Bell company had 4,600 telephones in service and the rate for main-line business
telephones was $120 a year. That was an annual
charge of over 2% cents for each telephone which
the subscriber could call.
On July I, 1902, as the direct result of competition,
the Bell company had 11,694 main and party-line
telephones, and had at the same time reduced its
rates for a business telephone from $120 to $84.
This means that the business man was then paying
the Bell company seven mills for each available
telephone.
The Cuyahoga Telephone Company had on July
I, 1902, 8,480 main-line telephones, and its rate for
unlimited business service was $48. That is, a subscriber was paying about 5% mills for each available telephone.
If a subscriber in Cleveland takes both telephones
and pays the highest rate {$84 and $48, or a total of
$132 a year), he finds a total of 20,174 telephones
subject to his call, at an annual charge of 6% mills
per available telephone.
In other words, the man who now has both telephones finds his charge per telephone reduced from
2% cents to 6% mills, a total reduction on the basis
of the service rendered of over 70 2-5 per cent.
It must be noted also that the available number
of telephones in the city of Cleveland has been
increased from 4,600 in 1898 to 20,174 in 1902, an
increase of ,338 per cent.
This practical reduction in the cost of over 70 per
cent., coupled with an increase of available telephones
of 338 per cent., the sapient fathers of Erie characterize as a "nuisance."
In 1899, before the Independent company began
work in Columbus, the Bell company had in that
city a total of only 1,787 telephones, and its charges
for unlimited business service varied from $72 to

December

At the lower rate this
$120, according to location.
amounted to over 4 cents a year per telephone, and,
high rate, about 6 2-3 cents per telephone. In
September, 1902, the Independent company had 5,900
telephones and the Bell company 5,173. The Independent rate was $40 and the Bell company rate
had been reduced to $60. On this basis the user of
the Independent telephone paid about 62-3 mills
per available telephone and the user of the Bell
at the

company a
a

If

little

business

1%

over

man

in

cents.
tele-

phones he pays $100 per year, has access to 11,073
telephones, and pays a little more than 9 mills per
telephone. Here again we note a reduction in cost,
on the basis of the service rendered, to the user of
both telephones, of 86^/^ per cent, with an increase
in the number of available telephones in three years
of from 1,787 to 11,073, or nearly 520 per cent.
It is scarcely worth while to multiply instances.
Examine the records of the past in any community
that has known both monopoly and competition in
telephones and we find that competition is the life of
There are still a
this trade as it is of all others.
few cities in the country where the old company
vet reigns supreme without competition, and in all
of them the rates remain high and the number of
available telephones comparatively insignificant.
In a circular on this subject, issued in October
last, by an officer of the Central Union Telephone
Company, it is stated that "the disadvantages of two
telephone systems in a town, considered from the
standpoint of both cost and convenience, is so glaringly apparent that we feel sure that no argument
on this point is necessary." It is actually painful
to be compelled to declared that a statement which
the Bell people apparently considered axiomatic, is
absolutely without any foundation whatever.

Aldermanic Argument fqr Municipal
Ownership in Chicago.

;

which we

They
city

At the meeting of the City Council of Chicago on
December 8th, the special committee on municipal
ownership, of which Alderman N. R. Finn is chairman, reported that it had drafted two bills to
be submitted to the Legislature.
One, in relation
and electric-light plants, was not preto gas
sented to the council on December 8th
the other,
to empower the cities of Illinois to own and operate
street railways, was attached to the report.
At this
writing the council has taken no action on the
;

A

proposed law.

summary

of the street-railway

bill

follows

Every

city in Illinois

railways in
aries,

also,

its

own

may own and

territory,

operate street

and without

in contiguous territory, in the

boundcounty in

its

which it is located. However, any city desiring to
proceed under the act must first obtain the consent
of a majority of the voters voting on the proposition at an election.
Such an election shall be held
whenever 10 per cent, of the legal voters demand it
by petition. If the voters favor the proposition, the
city
is

must take measures to carry it out. Provision
for a special bond issue to provide funds

made

for the purchase of street-railway property acquired

under the act. Before such bonds are issued they
must be approved by a majority vote at another election, in which the question of issuing them is submitted to the people. The City Council may lease
the right to operate the municipal roads for periods
not exceeding 20 years.
But no such lease shall be
made unless the voters approve at an election.

A

commission

or
commissioner shall
municipal roads. All its
employes shall be subject to the civil-service laws.
In support of the proposed statutes the committee
submitted a long argument. An abstract is given.
street-railway

manage and

control

the

An investigation into the conditions prevailing in
the greatest and most progressive cities in the civilized world demonstrates that Chicago, in common
with a great number of other American cities, is 10
years behind the march of events
that instead of
being in the vanguard of municipal progress, she
occupies an ambulance in the rear.
Chicago has leased certain rights of occupancy in
her streets during the last 20 years to street railway
corporations, upon terms that have enabled the lessees to capitalize the lease at approximately $70,000,000 over and above the expense of their equipment,
without substantial recompense.
Chicago has leased certain other rights of occupancy in her streets to gas companies, which have
been capitalized at about $50,000,000 over the cost
of equipment, without substantial recompense.
Chicago has similarly leased other rights of occupancy in her streets to electric-light companies, telephone company and elevated-road companies, all
of which have been capitalized largely in excess of
the actual cost of equipment, and substantially without recompense to the city.
The public demands, as is shown by the recent
overwhelming vote in favor of municipal ownership,
that this wasteful, wanton prodigality of public re;

.sources shall cease.
civilized nations the United States occupies the first place in the prosecution of great com-

Among

mercial enterprises based upon private capital,

and

1902

the last place in the prosecution of enterprises based
upon public wealth.
In the United States the Western Union and Postal Telegraph Companies, that have practically for
years had a monopoly of the telegraph business,
charge from two to seven cents per word transmitted upon their wires. The cost of transmitting
a word over the telegraph wires in Great Britain is
one cent a word in France the same in Germany
1% cents in Belgium two-fifths of a cent in Switzerland one-half a cent, and in Austria one cent. In
other words, the cost of transmitting a word over the
wire in the United States is, on an average, from two
to five times more than it is in any of these highly
civilized countries.
In Switzerland nearly, if not all, of the telephone
systems are owned by the municipalities. Many of
the municipalities of Norway and Sweden own their
own telephone systems. In the Duchy of Luxemburg the telephone systems are owned either by the
municipalities or by the state itself.
In Holland the
telephone business was in private hands until 1899,
when the government took possession and reduced
rates.
Austria began with private exchanges and
afterward adopted public ownership. Denmark in
1898 secured control of the telephone business, and
in England there is a decided movement from private
to public ownership of telephone systems.
The Bell telephone monopoly in the United States
charges from $24 to $75 a year in small places for
services worth from $6 to $25 per annum, and in
large cities from $90 to $240 per annum for services
worth from $30 to $100. Telephone charges in the
United States are three times the government tariff
in England, and more than three times the charges
permitted by the government in France.
Municipal-ownership enabling acts, such as Chicago wants this winter, will have distinct effects,
;

;

;

Columbus takes both

20,

will

will

briefly

tend

to

discuss.

purify

the

administration

of

government; confirm and strengthen and mate-

rially extend the civil-service policy
give the city
authorities their one supreme safeguard from further
forced submission to private-franchise corporations.
Enemies of municipal ownership tell us that if
Chicago should undertake to own and operate its
public utilities, the result would be greater political
corruption
and patronage abuses. The opposite
would be the case. The uniform experience of every
city that has adopted public ownership is that such
adoption is immediately followed by greater purity
in city government.
Of course, this means an efficient civil-service law.
The effect of municipal ownership is to broaden and. strengthen civil service.
Our city electrician, Mr. Ellicott, tells us that
since Chicago began lighting a portion of the streets
and public buildings with its own electric-lighting
plant there has never been any friction or interference by politicians. Employes of the city's lighting
department are hired on merit only, work less hours
and receive better pay than similar employes do
when working for private lighting companies.
Politicians to-day can more easily procure appointments for their friends on the street-railway
lines and in the gas works than they can in the water
office or the city electric-light plant.
Municipal-ownership enabling acts will be of supreme value to Chicago, whether or not they result
in immediate action by the city under their proviThe history of former Illinois legislatures"
sions.
is that public-service corporations, coining millions
of revenue from their watered capitalizations of Chicago's franchises, have successfully nullified every
attempt by honest legislators from this city to curb
:

We

have only to recall the Allen bill,
the Humphrey bills, the gas-frontage and consolidation acts Vo realize that the public-service corporations have used the state Legislature as a mere convenience for perpetuating their rule in Chicago.
are told that it may take some years to practically realize the advantages of municinal ownership
in this city.
Every great public reform must have
a beginning, and the first step, according to the law
and constitution, toward Chicago's realization of
municipal ownership is to secure enabling acts at the
their power.

We

coming Assembly.
the passage of such enabling acts, the power
the public-service corporations will be immediWith such acts in its possession the
ately curtailed.
city government will be in a position to deal with
the traction and lighting corporations equitably and
reasonably. These corporations have never been in
danger, their pleas to the contrary notwithstanding,
of having any of their true vested rights confiscated
under any scheme of municipal ownership. '
Fortified by public-ownership enabling acts, the
city will for the first time be in a position to meet

With

of

The gradual
these corporations on a business basis.
elimination of private franchises under a comprehensive policy of public ownership may possibly require temporary agreements with the corporations
already controlling public utilities before the city
is in a position to launch out as the owner and operator of traction and lighting plants.
But the mere
fact of being legalized by the General Assembly to
and
operate
public
utilities
own
will enable Chicago
to demand from all existing public-service corporations better terms of compensation, and better service to the public, for the remaining time that they
may be in the field.
Further, the possession of such enabling acts will
prevent the necessity of any further franchises to
privately owned corporations for long terms. It will

December
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be a judgment of ouster to such corporations; not
immediate, perhaps, but inexorably certain as the
conditions adjust themselves. It will end forever
the ballooning of traction and gas-trust stock and
bonds at the expense of Chicago's public. It will
not alienate the rights of these corporations to recover the full value of their plants, but it will ignore
the millions of watered and fictitious stock values
that have been injected into their capitalizations at
the public expense.
Municipal ownership will give the people of Chicago cheaper and better street-car service, cheaper
gas and electric lighting.
Acts giving the city of Chicago the simple power
to furnish transportation and lighting, as it now
furnishes water, to the citizens would have the certain effect of reducing the cost of these necessities
to the individual and the householder.
Besides reducing the cost, it will improve both services.
Municipal ownership will mean the regeneration
of the entire street-raihvay and lighting policy of
the city of Chicago on co-operative public lines. It
will stop the payment of exorbitant dividends to
private stockholders, and apply the profits of such
utilities to the public benefit.
Such experience as Chicago has had with municipal
ownership is certainly more satisfactory than the
experience with private management of public-service industries.
The waterworks under the management of the city of Chicago is a success. It supplies
water cheaply, and at the same time is a source of
profit to the city.
recent report by Haskins & Sells on municipal
lighting in Chicago shows that in some of the earlier
years the public plant did not produce light as
cheaply as it could have been rented, but in later
years, especially during the administration of Mr.
Ellicott, there has been a very marked saving over
what light could have been secured for from a
private company, and that in spite of the fact that
since the establishment of the public lighting system the price of purchased light has been reduced
nearly 50 per cent. That reduction in the price of
light furnished for public purposes by the private
corporations must be counted as one of the gains
For during the 13
of the public lighting system.
years covered by the report, electric light for public
purposes is the only commodity sold by a Chicago
public-service corporation that has gone down in
Street-car fares and telephone charges have
price.
risen.
Telephone rates for first-class service have
advanced from $125 to $175 a year. Because of the
competition of the public lighting plant, the private
company furnishes light to the city cheaper than it
does to private consumers. If the city plant could
sell light to private citizens, as it ought to be permitted to do by law, the cost could be still further
reduced. The city electric-light plant gives its employes shorter hours and pays them higher wages
than the private lighting company.
Recently a street-car company asked for a franchise in Buffalo, N. Y., and offered to sell three
tickets for 10 cents, or to carry passengers for 3%
cents each; and a company in Cleveland, Ohio, has
been fighting in the courts to sustain a franchise
under which it contracted to carry passengers for
a straight three-cent fare; and in the city of Chicago,
at the present time, there is a street-car line running south from Sixty-third Street on Stony Island
Avenue, selling tickets for 2% cents per ride.
About one-quarter of the total population of the
city of Chicago lives within two miles of the courthouse, and considerably over three-quarters within
One-quarter of the
five miles of the courthouse.
population of the city of Chicago, therefore, in riding upon street cars, pay five cents for a ride not
cents per mile, and twoto exceed two miles, or
thirds of the remaining three-quarters ride not to
exceed five miles for five cents. None of these threequarters of the population ever ride for less than
one cent per mile. The remaining one-quarter living
over five miles from the courthouse rarely patronize
the surface cars of the city, because of the fact that
they can reach their homes much more quickly, and
without change of cars, upon the elevated roads.
Probably not one-tenth of the one-quarter of the
population of Chicago which lives over five miles
from the courthouse patronize the surface roads in
the daily course of their business. They travel either
upon the steam cars or the elevated roads.
Municipal-ownership enabling acts will be the first
step toward placing the city government of Chicago
on the same plane as successful business enterprises
under private ownership. It will be the first practical step toward the elimination of boodling and
bossism, which are inseparable from private-franchise
grants, and toward enlisting
the co-operation of
every patriotic citizen in the public welfare.
The first and most frequently quoted objection is
that the ownership and operation of these great public
utilities by municipal corporations would foster and
build up a political machine; that every employe and
workman engaged in the operation of these great
works would be employed by political leaders who
for the time being had control of the city or other
municipality.
There would be considerable force in this objection it the men engaged in operating these great
enterprises could be appointed and discharged by

A

protection and for the protection of its chizens, inaugurate and enforce a strict civil service for the
selection and appointment of its employes.
Wherever municipal operation is in force successfully—
and that is almost everywhere that it has been
adopted the municipality has instituted a civil-service system which has made as a test of employment

—

"bosses" at

The answer

will.

objection is that every
nicipality which undertakes the ownership and
eration of these public utilities must, for its
to this

mu-

The Water Office in Chicago and the PostoflSce
of the United States have both been managed from
their inception without strikes, lockouts, or any disagreement between the government and municipality,
respectively, on the one side, and their employes on
the other. They have given efficient service and will
continue to do

op-

so.

The Engineer of the Twentieth
By Charles

F.

Century.'

Scott.

significant that the response to this toast is
assigned to the representative of the Engineers'
It

is

Society
of
Western Pennsylvania. That society
represents the engineers of Pittsburg, the city above
all others pre-eminent
in its industrial and engineering works in the country which is assuming
the industrial supremacy of the world. The inventions and designs of the engineer underlie Pittsburg's products under his supervision they are made
and in turn Pittsburg's products are the materials
which other engineers employ in buildings and railroads and power plants throughout the whole world.
This is the age of steel. Pittsburg furnishes the steel.
This is the age of electricity;
she produces the
largest dynamos.
The total tonnage of Pittsburg
is
double that of London. The tonnage of the
Pittsburg harbor, notwithstanding shallow bottoms
and low bridges, exceeds that of New York harbor.
Industrial Pittsburg is of the engineer, by
the engineer, for the engineer typical of the present, significant of the future.
Do you ask me to
portray the future? I ask you to look back 50
years to the time when the first railroad bridge
across the Allegheny, built under the protest of
hack drivers and sympathetic citizens, brought together the track from Ohio and the track to Philadelphia
it
brought them together but it did not
join them, for the state legislatures had ordained
that the gauges of the tracks be different to prevent
domestic cars from wandering too far from home.
Compare conditions then with those now;
note
what the engineer has done since some of those
present reached middle age. Who will venture to
predict what we young men may see before we
become old? It is with pride that I see my own
city, the Smoky City of the Keystone State, the
City of Engineers and of Industry, growing in influence.
week ago a Philadelphia paper quoted
a inulti-millionaire
thus
"Pittsburg instead of
Wall Street must be considered hereafter as a
potent factor in the continuation of our national
prosperity. When
money rates go up in Wall
Street and wage rates go up in Pittsburg simultaneously it is the industrial thermometer which
most truly indicates the real prosperity." Enter
engineer; exit speculator.
It is significant, also, that the response to this
toast is assigned
to
the
representative of the
American Institute of Electrical Engineers. This
organization represents the electrical engineers of
America, the country above all others pre-eminent
in electrical activity, at a time when its applications
are making this the age of
electricity.
For a
retrospect of general engineering we appeal to the
memory of men past middle life but the electrical
awakening is within the eas}' memory of us all.
;

;

—

;

A

:

;

Electrical

work

is

seldom independent;

it

does

not stand alone, complete in itself. Electricity is
usually an agent, a means to an end.
It is not
energy derived from electricity which enables the
car to move and the crane to lift a weight. It is
the power from the engine which happily can be
transmitted by electric wires better than by shafts
or ropes or belts. It is because electricity is priinarily an agent, a means, that its applications have
been so diversified, so extensive and so far-reaching
in their effects.
It has given to the whole world a
new instrument, a new method of doing things. The
telegraph, the cable, and the telephone have had a

profound

effect

upon

political,

commercial and social

the applications of electricity being revolution of old methods as well as evolution of new
ones.
The electrical engineer follows the new gospel,
the gospel of service.
His mission is helpfulness.
Through his aid the railway engineer has replaced
the horse car by the people's automobile, which for
a few cents will carry anybody from city to suburbs
more quickly than it was possible by any means at
the command of even the millionaire a dozen years
ago, and with the added comforts of warmth and
light.
Through his aid the mechanical engineer has
modernized the machine shop by the electric crane
and motor-driven tools which increase output and
reduce cost. Through his aid the mining engineer lights his mine, drives his fans and pumps and
Through his aid a
drills, and conveys his product.
new realm is opened to the chemist in the field of
electrochemistry. Through his aid the engineer of
plant life, the farmer of the West, transforms the
desert into a garden by motor-driven pumps and the
affairs;

distant waterpower.
Through his aid the engineer
of human life is given a new sight to penetrate the
living body, and a new stimulus to excite the inactive muscle.
Through his aid the luxuries of

yesterday have become the necessities of to-day, and
the "impossible" has become the commonplace.
The great discovery of the nineteenth century was
co-operation the effectiveness of concentration, the
efficiency of largeness.
Compare the old days of
the hand loom in the home, of the shoemaker at his
bench, of the individual oil well and coal mine, of
the small railroad and of the small factory.
Compare these with modern methods, with their unbounded possibilities possibilities of good and possibilities of evil; of good, because the engineer has
provided the means for doing the world's work more
efficiently
of evil, because the social, the industrial,
the commercial systems have not kept pace with the
advance made by the engineer, for they are tainted
by injustice and by selfishness.
The tendencies of the nineteenth century projected
into the future reveal, in dim outlines at least, the
engineer of the twentieth century.
He is to become a greater factor in adjusting and
operating the intricate mechanism of a new civilization.
He is to deal with large affairs in a large
way. He is to be closely related to every department of modern life. He will be advanced to ad-

—

—

;

ministrative positions, for which his knowledge and
his training peculiarly fit him.
At the head of the
Pennsylvania Railroad, directing its vast affairs in
the present and planning to meet the demands of
the future, is an engineer surrounded by engineers^
President Cassatt. At the head of the interests
with which I am connected is a man successful as
organizer and manager and financier, a genius in
his

an

foresight,

engineer— George Westinghouse.

Sound judgment, breadth of view,

integrity, charthe ability to understand and to control men
as well as matter, to direct human forces as well
as physical forces, are essential to the engineer of
the fiiture.
recent event which has brought
America to pre-eminence is the victory of our navy.
naval battle is a contest between fighting machines, and these are the products of the engineer.
All honor, then, to the engineer, so fittingly represented here to-night by Admiral Melville.
Besides the new relations to others there will be
new relations to engineers among themselves. All
that I have said so far emphasizes what we all know,
namely, that the several branches of engineering are
intensely interdependent
and co-related. Take a
single instance of large work, the extension of the
Pennsylvania railroad into New York city, the tunnels under the Hudson and East Rivers, the terminal
facilities and^ the electrical equipment, and endeavor
to name an important branch of engineering which
is not essential to this undertaking.
The work of the future demands co-operation, not
clannishness; unity, not jealousy. Engineers must
be specialists, therefore they must work together.
The several branches of the profession have their
individual interests; they have a larger common interest.
As we marvel at what the engineer has done,
as we attempt to picture what he may do, we realize
the far-reaching responsibilities which confront us.
Shall we rise to meet them?
gave to the world
the steam engine, the steam vessel, the railroad, the
telegraph and cable machinery, industrial processes,
the electrical central station, the fundamental requisites which underlie co-operation.
Is it not time that
we, too, apply to ourselves the great lesson of the
last century ?
What organization stands before the
world as representative of the engineering profession? Has the engineer been accorded the recognition and reward which are his due?
noted
lawyer recently addressed the annual banquet of a
local engineers' society containing members of national and
international reputation.
His remarks
were based upon the idea that all engineers were coordinate with a common chain man, and they would
have been positively insulting but for his air of
blissful ignorance.
few years ago a gentleman of
eminence in addressing the American Society of
Mechanical Engineers advised its members not to
join in a machinists' strike.
In what way do engineers present themselves to other professions? In
what way do engineers co-operate to advance their
own profession by mutual helpful means and by undertaking methods which advance the efficiency and
the usefulness of engineering work?
There are national organizations of various kinds, the civil, the
mining, the mechanical and the electrical engineers,
the architects, the naval architects and marine engineers, the engineers in the army and the navy and
there are the chemists, the
electrochemists,
and
others.
In general each knows that other societies
exist, and they are mutually respectful, but there
is some suspicion here and there that the others are
a little too exclusive, or that they are a bit jealous.
These are the murmurings of littleness, not of
acter,

A

A

^

We

A

A

.

largeness.
The several engineering professions, like the constituent states, have their representative bodies, their
legislatures, but why not an engineering congress as
well?
not a national representative body to
stand for the profession of engineering, to promote
a harmonious co-operation which will strengthen each
and elevate all?
An incident of the past year is an auspicious omen.

Why

the baoquet commeiDoraliDg the
twenty-6fih anDiversary of the Eoeineers' Club of Philadelphia,

Four great societies have co-operated; they have
worked together; they have taken a step which will
bring recognition to the deserving individual and

on December

credit

I.

own

honesty and sobriety.

efficiency,

2%

political

451

An address delivered
6,

igo2.

at

to

the

engineering

profession;

they

have

:

WESTERN ELECTRICIAN

452
founded a medal, and at a magnificent dinner they
have announced the award of the first John Fritz
medal to the venerable man who has just spoken,
John Fritz himself. But not less significant than
even the medal is the discovery that the societies
can work together, and by doing so they can accomplish worthy ends.
In the vision of the future
a

:

reflection

of the

may we

John Fritz medal

not discern

in

the

larger

Methinks I
of the twentieth-century engineer?
see the outlines of the medal taking the form of a
magnificent building, the capitol of American engineering.
Into this home in the metropolis are
gathered the great engineering societies from their
Here is a great technical liscattered lodgings.
brary
here are ample assembly halls and coinfortable parlors; here are the headquarters of a
score of lesser societies, affiliated in their work but
I see all over the country
restricted in their scope.
life

;

innumerable local societies and engineering clubs,
no longer isolated but joined together into one great
combination. I see them aftiliated with the .national
bodies, sometimes as local chapters, all together cona great union. There is individual freebut general co-operation. The engineering congress, representing all the engineering professions
and supported by the great union of engineering
societies, gives to engineers a rank consistent with
the importance of their work; it increases the efficiency of the inter-relations among engineers. An
eminent body, it is powerful in advancing the common interests of engineers, and it represents the
engineering profession in its relation to other professions, to pure science, to education, to legislation,
to public improvements and to the general welfare.
Years ago engineers were individuals of trivial
consequence compared with men in the learned professions.
Now, technical professions are of recognized importance. But even yet the national societies of the profession which has made the nineteenth century an era in the world's history, which
has provided the means for the production of unmeasured wealth and which promises yet greater
things for the future, have not even a home of their
own. Within the present week the Society of Mechanical Engineers, which has a little house of its
own, found it so very little that it was forced to hold
its meetings in a large room in a near-by tavern.
There were present men through whose work hundreds of millions have been added to the wealth of
this country, and their present efforts are to increase
the efficiency of the future. Is this right? Is it
stituting

dom

just?

But may not the

fault lie

somewhat with the

en-

fully recognized
gineers themselves? Have they
Have they
their own strength and importance?
shown a disposition to act together to do large
work in a large way? Have they given promise
that they would use well the enlarged facilities to
increase the efficiency of engineering work?
The men who are mastering the powers of nature
will yet rise in the strength of united effort to
meet the increasing responsibilities of the coming
years.
For it is theirs to build the foundation of the
new civilization it is theirs to establish material
prosperity the underlying condition for broader,
fuller and higher life.
The end of engineering is usefulness, the char;

;

—

acteristic of

America

co-operation.
tury, let us be
operate.
is

is

activity, the

excepting, of course, the knife-switch, which, when
in service, is closed and held closed until the determined moment, when it is released and opens by
means of a spring, which holds it open and at a
sufficient distance from the jaws of the switch to
insure safety from arcing and to prevent the possiWithout any
bility of "drawing" an arc on opening.
knowledge of electricity or electrical apparatus, one
can change the flasher to obtain any combination
he desires, providing that the load on any one cirThe Brevoort
cuit be never more than six lamps.
Hotel apparatus was installed by the Reynolds
Electric Flasher Manufacturing Company of Chicago.

Regulation of Gas

let

Used

Engines

for

Electric Driving.
At a recent meeting of the Societe Internationale
des Electriciens in Paris, France, Mr. Lauriol read
an interesting paper describing a method devised by
Mr. Gerard fpr yjrreoting the fluctuations of curThe Paris
i.id m dynamos driven by gas engines.
Chaumont contains a
municipal plant of Buttes
Charron gas engine of the one-cylinder, four-cycle
It is
type, giving 30 kilowatts at 150 revolutions.
belted to two direct-current dynamos of 1,500 volts
and 10 amperes, each of which supplies a circuit of
arcs in series.
One of these dynamos is a Henrion
series-excited machine, and the other is a Gramme
machine with separate exciter on the end of the

the

shaft,

dynamo being excited in shunt at 100
The gas engine is regulated by reduc-

to 130 volts.

ing the gas admission, there being one explosion
every two revolutions. The variations of speed during a revolution at full load reach about 1.5 per
cent, on each side of the mean, or three per cent,
When the set is in working order,
total difference.
a constant and marked fluctuation of the light is
observed synchronous with the cycle of the motor,
namely, once every two revolutions. Different types
of arc lamps act differently, but the effect is always
marked. The fluctuation depends on the dynamo
When the engine and the two dynamos are
used.
working, the variations are strong in the Gramme
Mr. Gerard,
circuit and but slight in the other.
chief engineer, attributed the difference to the fact
that the Henrion machine had more inertia than
the Gramme, and the belt transmission did not allow
it
to follow e-xactly the variations of motor speed.
In fact, a summai"y calculation gives the following
figures

Motor work duriDg one cycle
Vis viva at mean speed in flywheel
Vis viva at mean speed in Gramme arma-

3,000 kilogram-mfeters.
91,000 kilograin-melers.
2,600 kilogram-meters.

ture,

Vis viva at

mean speed

in

Henrion arma-

The fluctuations were then measured by using a
registering device analogous to that of Hospitaller,
but adapted for low frequency. The main current
(see diagram) of the arcs passes in a low resistance
(R), at the ends of which is a shunt circuit, passing
to a registering voltmeter.
battery of accumulators (D) counterbalances the greater part of the
potential difference at the terminals of (R), so that
the potential
difference
in reality one measures
(or the current through R) diminished by a constant

A

modern method

-^^^

of the twentieth cenus be active, let us co-

*--B.
2>

Electric Flasher in Interior Lighting.

An interesting installation of an electric-light
flasher for interior work is seen in the bar-room of
Sign flashers have
the B'revoort Hotel, Chicago.
been in general use for quite a time for outdoor
work, but the present installation is somewhat out of
the ordinary. The bar-room of the hotel is small
and the bar, which is in the form of an ellipse, occuWith the exception
pies the center of the room.
of a few lamps placed in niches in the walls, the
entire illumination of the room comes from lamps
On this account
in the ceiling or near the ceiling.
the feasibility of using a flasher is evident.

Two

hundred and eighty-eight lamps are oper-

ated by the flasher, these being divided into four
color groups of 72 each. The lamp-bulbs are red,
These four colors are used
green, yellow and white.
alternately, each burning alone for a period of 24 seconds, and in unison with one other color during a
period of six seconds. This last statement will be
more clear when explained specifically. The red
lamps being on and the green to follow, the latter
will be thrown in circuit six seconds before the

former go

out.

Is

this

way

the

room

is

always

il-

luminated. Another feature of the present installation, which, by the way, contains only i6-eandlepower lamps, is that the load carried at any time
at which the circuit is to be broken is never more
than six amperes, or in lamps, 12 i6-candlepower
lamps. This means that the 72 lamps in any one
color are operated on six different circuits, so that
the mechanism of any one circuit throws but 12
lamps in or out. In this way the switches which
are of the ordinarv knife type, last considerably
longer, since they do not suffer from arcing.
The mechanism is extremely simple and operates
with an expenditure of but little power, the motor
being such as is used for an ordinary 12-inch fan.
No movable part enters into the electric circuit,

—

quantity.
In this way readings over a great scale
commutator (C),
of variations are obtained.
worked by the engine shaft through gearing, closes
the circuit (AVC) during a constant period, equal
to a small- fraction of the motor cycle, and at intervals of time equal to 84/85 of the duration of
a cycle. At the end of 85 cycles is found, therefore, a traced curve representing the variations during a 6ycle, supposing, as in all similar tests, that
the 85 cycles are more or less alike. The needle of
the galvanometer, starting from zero, receives a
series of impulses, in the interval of which the controlling force tends to bring it back.
At the end of
a few seconds, for a constant value of current, it
executes a regular series of oscillations, and a
study of the apparatus permits of finding the relation of the position of the needle and the value of
the current.

A

With the Gramme machine the current is periodically variable, increasing rapidly .and decreasing slowly.,
(i)
being the maximnm variation
(I)

the characteristic at no load is found, and
thus is determined the value of the resistances to
obtain a given value of field. By regulating the
rheostat so as to vary the field in inverse ratio to
the speed, one should have a constant electromotive
force on the main circuit. The rheostat calculated
after these data produced no appreciable effect on
the oscillation, and Mr. Gerard tried, experimentally,
whether in preserving the principle and modifying
the dimensions of the rheostat a better 'result could
be obtained. He was finally successful, and the
fluctuations of the light were practically suppressed,
which corresponded to a reduction of two-thirds on
the current variation. But it was necessary first to
give the rheostat a resistance 15 times the theoretical
value, and second, in place of making the maximum
of resistance conincide with the maximum speed, it
was given an advance of about one-eighth cycle.
After giving the theory of the apparatus and
showing why the resistances had to be modified, Mr.
Lauriol states that the original rheostat had 24
points, but subsequent experiment showed that six
points were sufficient in practice, and even four
may work. This arrangement worked very well for
different values of current.
The gas engine thus
operated the two dynamos
the Henrion. not provided with an automatic rheostat, worked at a constant load of 10 amperes at 1,500 volts, and the
Gramme, with the automatic rheostat, fed a varible number of arcs, giving potentials from 1,000 to
1.800 volts with a constant current of 10 amperes.
The resistance absorbs but little energy, and such
an appliance is simple and cheap; the resistance may
be of simple iron wire, run at a distance from the
machine, and connected to it by copper wires. The
following numerical data were obtained
;

Power

of

dynamo
max.

15

— mio.

Irregularity of speed, ratio

kilowatts.

0.04

mean
Resistance of automatic rheostat
Mean current throueh rheostat
Power (mean of RI-). absorbed by the rheostat.
19

X

19
4

ohms.
amperes.

4"-

about

150

watts.

2

Ratio of power absorbed to total power

i-ioo

As to the fluctuation of light, the Henrion machine gave constantly a percentage of three for the
arcs and 1% for the incandescent.
The Gramme
machine, without the regulating rheostat, gave at
first 10 and two per cent., respectively, but with the
rheostat it now gives but 3.5 and 0.5. There may be
other methods of regulating the fluctuations of voltage due to gas engines, but the above is to be recommended, at least for certain motor speeds in the
neighborhood of one cycle in three-fourths second.

the value of the main current.
rrent.

then, the
variations,

BOOK TABLE.
Armature Windings

of Direct-current Dyn.\Application of a General
Winding Rule. By E. Arnold. Translated from
the original German by Francis B. DeGress.
1902.
New York: D. Van Nostrand Company. Pp.
(six by nine inches), vi., 124, with 146 illustrations.
Mos.

Extension

and

Price, $2.

In his work as lecturer upon electrotechnics at the
Riga Polytechnic School. Professor Arnold found it
difficult to present to the students in a brief and
simple manner the various methods of winding armatures for direct-current machines, so as to enable
them to solve independently any assumed problem
in winding.
In endeavoring to establish rules for the
various windings, he found that all so-called closedcoil windings could be embraced under a general
rule which applied equally well to ring; drum and
disk armatures. This book is an exposition of this

HZ

sents,

igo2

slowly,

rule.

REGULATION OF GAS ENGINES USED FOR ELECTRIC
DRIVING.
REGISTERING DEVICE.

and

20,

16.900 kiloRram-meters.

ture

As engineers
useful,

Decpmber

ratio

of

I
(

j

To

I
)

repre)

correct
the
Mr. Gerard inserted a rheostat
ill
the
e-xciter
circuit,
worked by the main
shaft of the dynamos: the resistance is then periodically varied and therefore the current of the circuit.
By working the main dynamo at constant
speed and making the
change
exciting current
fluctuation.

Beginning

with

an

introductory

chapter

on

"Methods of Connecting Inductors

for Obtaining Direct Currents," the author then discusses a great variety of bipolar and multipolar ring, drum and disk
armature windings of the closed-coil type. This
part of the treatise takes up nearly the entire book,
the last 10 pages being devoted to brief mention of
open-coil windings, including the Brush ring arma-

the Thomson-Houston winding, and the Ferranti-Thomson disk armature. Many of the designs
shown in the book are of historic interest only, while,
on the other hand, several designs for connections
have never been published before. The work fills
a unique field, covered, as a rule, unsatisfactorily by
the best te.xt-books on electrotechnics, and will be
found valuable to the student and designing engiture,

nt^er.

Secretary Root, in accordance with the provisions
of the river and harbor law. has prescribed the conditions under which the Michigan and Lake Superior
Power Company may divert water from the St. Mary's
River into its power canal at Sault Ste. Marie for
waterpower purposes. These conditions, which were
formulated by Judge Advocate-general Davis, after
full consultation with General Gillespie, chief of engineers, proposed diversion of water shall not injuriously affect navigation in the waters affected, nor
impair or diminish the water levels or any natural
increase thereof, in Lake Superior, in the United
States ship canal and locks or their tributaries. The
necessary papers were drawn up at the War Department, and have been signed by representatives of
the waterpower company.

:
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CORRESPONDENCE
New York
New

York, December

15.

The Virginia Passenger and Power Coinpany of
Richmond, Va., has announced that it will respond to all fire alarms along its line with a wagon
equipped with "hose jumpers" and a repair outfit, to

Notes.

— Because of

tlie
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fact that

the motor cars of the Manhattan Railway Company are not provided with scrapers for the third
rail, considerable delay to traffic was incurred last
Thursday on account of the accumulation of a thin
sheet of ice on the contact rail.
sleet storm was
in progress a good part of the day, and towards
evening the system was in a pretty bad way. The
company is at present busy equipping its cars with
scrapers, but the storm came a little too soon.
In
explanation of the delay to traffic, which caused
considerable unfavorable comment by the traveling
public, occurring again on Friday, the company gave
out the following statement:
"The tie-up was due to the fact that, all the
motor cars have not been equipped with the new
device for clearing the third or live rail of snow
or ice. but the work is being rushed as rapidly as
possible, and when it is completed there will be no
further blocks of the third-rail system.
There are
1,150 cars to be fitted with the new device, four to a
car, and as there is only one firm wdiich supplies this
apparatus, work is necessarily delayed. The apparatus consists of a combination steel brush which
scrapes the coating of ice from the rail and a spray
which ejects oil upon the rail. The oil is sprayed
upon the rail first, and then the brush spreads it
evenly and scrapes off the ice. The oil is a special
preparation, and loosens the ice so that the brush
removes it easily. The steel brush is applied with
pressure upon the rail and acts as a conductor in the
event of the shoe failing to work. Some of the cars
are already fitted with this apparatus, and that is the
reason the Second and Third Avenue lines wer? not
entirely blocked.
If all the trains had been fitted
with this device there would have been no delay
on these lines. The entire tie-up of the Sixth Avenue line was due to the running alternately of steam
and motor trains. The electric trains were sent out
at such long intervals that the third rail had time to
freeze again before a motor car equipped with the
new device came along."
The Board of Directors of the Interborough Rapid
Transit Company has called a meeting of the holders
of stock-trust certificates for lanuary i6th to ratify
the proposed lease of the Manhattan Railway system
by the Interborough company.
protest has been submitted to the Board of
Estimates against the granting to the New York
Central and Hudson River Railroad Company any
additional rights by the city that should in any way
burden the taxpaj'er. The protest asserts that the
proposed new plans of the railroad company will
necessitate the building of a nuinber of bridges by
the city and will also bring other expenses upon
the city. It is further stated that if other companies
pay for the privilege of constructing subways under
the streets of the city, the New York Central should
do likewise. The protest asks that the board refuse to consider any plan from the railroad company
that will not at least free the city from any expenditure whatsoever.
Rev. George L. Lose, a student in Drew Theo-

obviate the usual delays caused by

feet in
trains,

and^ H.

A

Seminary, Madison, N. J., was "electroon Wednesday in his room in the school
dormitory through a shock received from an incandescent lighting circuit. The shock killed Mr.
Lose instantly. It was a peculiar and probably unprecedented accident. Dr. Lose, who was 26 years
of age, was sitting in the dormitory with his feet
on a radiator for warmth. He was reading, leaning back in his chair. The light from an incandescent lamp swinging above his head did not suit him.
He leaned back to change the position of the lamp,
keeping his feet, which were covered with light slippers, on the radiator. Just above the bulb there
was a portion of the wire exposed. His hand came
in contact with the exposed wire and he was hurled
logical

cuted"

to the floor dead.

The Queensborough Light and Power Company,
which has a plant in Astoria, has absorbed the stock
of the Hempstead Gas and Electric Light Company,
and it will take possession of that company's plant at
Rockaway Beach.
The Rosemont

Electric Transmitter

incorporated yesterday. The
pany is placed at $250,000.

Herman Schwarz,

Julius

Company was

of the comdirectors include

capital

The

Rosenberger and A.

H.

Schwarz.
Lew-is Manufacturing Company has just been
incorporated. The purpose of the corporation is
mechanical apthe manufacture of electrical and
pliances.
The company's capitalization is $60,000.
The incorporators are R. H. Jaeger, L. L. Lewis and

The

J.

W.

O.

Webster.

Southern Developments.
N. C,
making preliminary
Charlotte,

December
sur\^eys near

—

Engineers are
Columbus, Ga., for

13.

developing a big waterpower. A 54-foot dam will
be erected to furnish power for electric cars, electric

lights,

etc.

understood that considerable stock in the
local gas and electric light plants at Bristol. Tenn,,
has been secured by Col. A. H. Leftivich of Baltimore, representing Baltimore capital.
A movement is on foot to build an electric railway between Columbia and Saluda, S. C, a distance
It

is

of 35 miles.

New England News.

—

extension of the road.
The Fostoria Glass Specialty Company's plant at
Fostoria was destroyed by fire a few days ago,
causing a loss of between $40,000 and $50,000. The
insurance is only $17,000, it is said. The company
manufactured all kinds of glass articles used in
electrical work and was owned by the Fostoria Incandescent Lamp Coinpany and the Fostoria Bulb
and Bottle Company. The fires in the kilns have
been kept up to save the goods in process of burning.
It
was announced in Cleveland this week by

Boston, December 12. During the "below-zero"
weather of Tuesday morning the Boston Elevated
Raihyay Company used oil to keep the track
switches from freezing. The salt and water mixture, which is generally used, froze about as fast
as

was

applied.
of over 25,000 Boston voters cast
in favor of accepting the Washington
Street subway bill, at the municipal election, Tuesday
This insures the building of that much-needed
additioii to the city's transportation facilities.
The
opposition of the so-called labor element, due to
the non-recognition of the labor unions in the employment features of the bill, proved futile.
it

A

majority

their ballots

.^

^

The Worcester and Northern
Company is being organized and

George McCulloch of Indianapolis, that the Union
Company had purchased the Fort Wayne
street-railway system which was owned by a CleveTraction

land syndicate, but the price has not been made public
and nothing can be learned in regard to it.
Dan P. Ellis is president of the Fort Wayne coinpany and H. P. Mcintosh is secretary, but they will
give no particulars of the deal, more than that it
has been made.
Many of the electric railways of northern Ohio
were well-nigh tied up by the sleet and ice Friday.

Street Railway
the capital stock

of $150,000 has been subscribed. It proposes to
build and operate an electric railway between the
(Mass.) terminus of the Worcester and
Holden Street Railway and Westininster, Mass.,
where it will connect with the Fitchburg, Westminster and Gardner Street Railway. It will apply
for a location up Mount Wachusett, where it will
use cable on the grades that are too steep for elec-

Jeifersoii

tricity.

The Boston Suburban

Electric Companies' stockhave elected the following-named trustees
Horace B. Parker, R. E. Towiisend, Frederick H.
Lewis, William H. Coolidge, and Charles M. Baker.
The last named succeeds George M. Morse, but the
others were re-elected. The company's statement
for a portion of the year ended September 30, 1902,
shows
Income, $65,977
expenses, $2,762
divi-

holders

;

:

dends,

sumed
I,

;

$58,734; surplus, $4,480. The company ascontrol of its railway properties on January

1902, of the

Waltham company during

last spring,

and of the Norumbega Park company during last
summer.
The Hartford and Norwich Street Railway Company will ask that an act of incorporation be granted
it by the next Connecticut Legislature.
If the charter is granted, the company will build an electric
railway between Hartford and Norwich, Conn., via
Franklin, Lebanon, Columbia, Andover, Coventry,
iiolton and Manchester.
At the latter place it will
connect with the Hartford, Manchester and Rockville Tramway Company's road.
The proposed road
will run through several communities which now
have no electric railways.
B.

From the Buckeye

•

The Lake Shore was entirely idle for some time,
and other roads, including the city lines of Cleveland, could not operate on schedule time.
Telegraph and telephone lines were also down, and this
added to the danger of attempting to run the cars.
The cold weather was accompanied by a blizzard
which caused much suffering to the men who attempted to make repairs and get things into working
order.

The Maumee Valley Railway and Light Company
of Toledo has been incorporated with a capital stock
of $i,ooo,oco for the purpose of taking over the properties of the Toledo and Maumee Valley Railway
Company and the Toiedo and Waterville Railway
Company, both of which are operated in the Maumee
Valley.^ President Lang
of the Toledo Railways
and Light Coinpany says the new company was
formed only for the purpose of uniting the management of the two lines which belong to the same
parties, the Everett-Moore syndicate.
The stockholders of the Havana and Jaimanitas
Railway Company of Cuba held a meeting at the
Hollenden Hotel, Cleveland, a few days ago to discuss matters pertaining to the building of lines in
Cuba. Secretary York said after the meeting that
it had been decided to begin the work of construction at once and push the lines to completion as
soon as possible.
O. M. C.

State.

Detroit, Mich.

—

Cleveland, Ohio, December 13. At a meeting of
the directors of the Cleveland, Elyria and Western
and the Cleveland and Southern, held a few days
ago, a plan was agreed upon for the inerging of
the two companies.
The plan provides that the new
company shall be known as the Cleveland and
Southwestern, and that it shall have a capital stock
of $5,000,000, with a bond issue of $3,000,000. The
stock will be divided into $3,000,000 worth of common and $2,000,000 of preferred. The basis of division is that the stockholders of the Cleveland,
Elyria and Western shall receive 60 per cent, of
the preferred and 100 per cent, of the common.
The stockholders of the Cleveland and Southern will
receive $500,000 of the preferred stock and the same
amount in bonds. After the exchange is made the
new company will have $900,000 in bonds and $300,000 in preferred stock remaining.
portion of this
will be used to purchase the light plant at Norwalk.
The Fremont Yaryan Coinpany, Fremont, has
completed its hot-water plant, and it is said that it

A

will

also

an

electric-lighting plant.
the labor associations, which
has been going over the books of the two Cleveland
install

The committee from

street-railway

work, and

companies,

has

about

completed

its

making up its report to be made public
short time. While nothing of importance
is

within a
has been given to the public, it is known that the
report will say that the cost of carrying a passenger
in that city is about three cents, and that it will
recommend a somewhat lower fare than at present,
perhaps six or seven tickets for a quarter, instead
of II for 50 cents, as at present.

The Cincinnati, Dayton. and Fort Wayne Railway
Company of Dayton has been incorporated with a
capitak stock of $1,000,000, for the purpose of building an electric road from Cincinnati to Toledo and
Fort Wayne, Ind. The incorporators are Dr. Samuel F. George, C. E. Gebhart and others.
The line
will keep well to the western part of the state, and
the oortion to Fort Wayne will leave the state line
in Van Wert County.
Dr. George is a prominent
Dayton citizen and a promoter of some note.
Forty Cincinnati capitalists made a trip over the
Dayton, Springfield and Urbana, the Columbus, London and Springfield and the Central Market Street
Railway lines a few days ago for the purpose of
making a thorough inspection of the property. The
distance of these lines from Columbus to Dayton
is 77% miles, and the Central Market controls 31
miles of track in Columbus. These gentlemen found
one of the finest electric roads in the world, built
on the steam-road standard, with overhead equipment second to none and cars about the same as
any first-class railroad coach. All the cars are 62

in

feet long.
Fred J. Green
M. Jenks of the Appleyard syndicate accom-

The Portsmouth Street Railway Company has
made a contract with the Westinghouse company
for power machinery to operate the Hanging Rock

all

A

except those which are operated

panied the party and acted as escort.

L.

fires.

length,

and they are 50

December

—

stalled,

13.
The Detroit United Railbusy stringing new feeder cables from power
"B," where a new generator has been into most of the lines of the city.
1 he new

power

will be

Detroit,

way

is

bouse

necessary for the increased travel of

during the time before and just after
Christmas.
The lines to be benefited will be
Woodward, Grand River, Third, Fourteenth, Gratiot, Blush, Crosstown, Chene and Trunibell.
The
heaviest cable is used along Woodward, from the
river to Warren Avenue.
the

public

As the direct result of the successful operation
of the plan of collecting mail in the city of Grand
Rapids by street car, the postmaster-general proposes to proceed with the installation of mail boxes
on street cars on a much broader scale, with the
assumption that it will add greatly to the convenience- of the letter-writing public, especially in
districts where it is impossible to make frequent
collections by the present system
The Detroit, Monroe and Toledo Short Line Company has been incorporated with a capital of $3,000,000, and will extend the present Black-Mulkey line
between Monroe, Mich., and Toledo, to Detroit.
Mr. Mulkey says $2,000,000 will be spent extending
the present line from Monroe to Detroit, and $1,000,000 will be used later for double-tracking. Work
on the extension will be pushed as soon as the frost
is out of the ground next spring.
It has not been
decided whether to build directly into Detroit, via
Fort Street from Flat Rock or come in via Trenton
and Wyandotte, but in any event the road will build
in over its own rails, but after reaching the city
an arrangement will be made with the Detroit United
to use its tracks.
The directors of the coinpany held
a meeting to-day, at which the following-named officers were elected
President, Matthew Slush vicesecond vice-president,
president, Clarence A. Black
F.
White;
secretary,
A. E.
C. J. Reilly; treasurer,
There was also elected an executive
C. R. Hannan.
committee to represent the board of directors in order
This committee consists of
to expedite business.
C. J. Reilly, C. R. Hannan and J. M. Mulkey.
Charles A. Chapin has settled all speculation as
to what he intends to do with the 12,000 horsepower
which his dam in the St. Joseph River at Buchanan, Mich., furnishes. He says this power will
be transmitted to South Bend, Ind., to be used for
;

;

;

manufacturing purposes. He says no arrangement
exists whereby he is to furnish power to operate
the Indiana Railway Company's line between Niles
and South Bend. Mr. Chapin has erected a $250,000 power house at Buchanan, and the fears of the
village that the power was to be transmitted beyond
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town were well founded. In the hopes that the
town would become a great manufacturing center,
$50,000 was contributed toward the construction of
the dam, and interest is still being paid on that
the

C.

sum.

G.

W.

Informaiion from Indiana.
December 15. — When announcement

Indianapolis,

was made from Philadelphia last week of the incorporation by the Widener-Elkins interests of the
Indiana Company, with $1,000,000 capital, as the construction company for the new Indianapolis belt lines
and terminal station, it was said that the lease of
the Indianapolis Street Railway Company to Jhe
terminal company would soon be consummated. The
first step toward such a combination will be taken
before the close of the year, when the stockholders
of the local company will vote on the proposition
The
tc lease the lines to the terminal company.
terms of the proposed lease were made public last
The terminal company offers to lease
week.
company, guaranteeproperty of the local
the
ing dividends on the street-railway stock of one
per cent, on January ist next, and thereafter semiannually three per cent, for the first vear, four per
the
cent, for the second year, five per cent, for
third, and from July, 1906, six per cent.— the term
local
of the lease being 30 years, at which time the

There

company's franchise expires.

is

little

doubt

that the proposition will be approved, as the control
of both companies is vested in the Widener-E.lknis
When the lease is approved, the capital
people.
stock of the terminal company will be increased to
Of this, $1,500,000 will be given to stock$5,000,000.

holders in the street-railway company, in proportion
of 30 per cent, of their holdings of street-railway
of
stock, as a part consideration for their approval
The terminal company will authorize
the lease.
of
the issue of $5,000,000 of five per cent, bonds,
which $3,000,000 will at once be sold to provide
station
terminal
funds for the construction of the
and belt lines. This will make the capitalization of
which
the terminal company $10,000,000, on half of
It not only guarantees
it must pay five per cent.
the dividends to stockholders of the street-railway
company, but it guarantees the interest charges on
$io,ooo,oeo
the street-railway bonds, two issues of
Street
in all, $4,000,000 of five per cent. Citizens'
Railway consols, guaranteed by the Indianapolis
company, and $6,000,000 of the Indianapolis comAfter July, 1906, tne fixed charges which the
pany.
meet antraction terminal company will have to
In adnually will amount to $1,000,000 or more.
to the
dition, the lessee will pay $30,000 annually
annually
city, until 1925, and after that time $50,000
dividends^ on
unti'l the expiration of the franchise,
terminal
the $5,000,000 stock of the traction and
company and a graduated car tax to the city. The
been
has
station
terminal
site for the $1,000,000
secured in the very heart of the city, between Illinois Street and Capital Avenue,
three-quarters of a square. The

and

will occupy
line
belt

inner

through Ohio, Georgia, Delaware Streets, and Capital
Avenue will be constructed at once and the terminal
The prostation will be completed within a year.
posed lease is to go into effect January ist.
The new Consolidated Traction Company of Inroute
dianapolis has filed a map and profile of the
Marion, Hendricks,
in
the company will follow
proare
Agents
Boone and Montgomery Counties.
curing deeds for the right-of-way, and President
says the construction of the line will begin
This line will run nortliwest
short time.

Hawkins
in

a

through Clearmont, Brownsburg, Pillsboro, Ramstown and Crawfordsville.
The new interurban line running between Caminst.,
bridge City and Milton was opened on the 12th
An
the first car running into Milton on that da}'.
hourly schedule will be adopted.
The Indiana A-ppellate Court has

sustained

the

Indianapolis, Greenwood and Franknn
to the $34,000 subsidy voted the
company by the town of Pleasant, in Johnson County.
few taxpayers sought to enjoin the collection
was
of the subsidy on the grounds that the road
expected to be a commercial road, since it was orof
law
1853
commercial-road
ganized under the
commissioners of Johnson County decided that
right of the

interurban

line

A

The

conthe road had complied with all the necessary
and was
ditions in the carrying of package freight
Court
entitled to the subsidy, and the Appellate
affirms the ruling of the commissioners.
In a conference between President McCulIocli ot
and
the Union Traction Company and his motormen
conductors on Saturday it was agreed that the wage
for the coming year would show an increase of
scale

10 per cent.

The grade-crossing problem of necessity must be
solved in Indianapolis on account of the numerous
and
recent collisions and accidents to street cars
Some time ago the council passed an
passengers.
their
ordinance requiring the steam roads to elevate
They resisted this demand, and took the
tracks.
pending.
case to the Supreme Court, where it is now
The mayor now proposes to submit the matter of
providing for viaducts or grade-crossing devices to
believed
a committee of seven citizens, and it is now
instead of
that some such plan will be adopted
elevate their tracks.
requiring the steam roads
In the meantime, there is a general desire to know
how the Supreme Court will hold on the right of a
to

to compel track elev.ntion.
John G. Brijson of Brazil has secured a to-ycar

city

December

A

contract to light Greencastle.
new electric-light
plant will be erected.
It is thought he represents
a Boston syndicate.
The Western Indiana Traction Company of Vincennes, has filed incorporation papers, which set
forth that the company will construct interurban
railways in Knox, Sullivan, Vigo, Posey, Gibson

Vanderburg Counties. The first line will be
from Vincennes to Sullivan, and extensions
The capital stock is
will be made from that line.
$100,000, and Edgar H. DeWolf of Vincennes heads
the board

of

F.

directors.

1902

the city of San Luis Potosi, Mexico. If the transaction is consummated, it is proposed to convert
the system from mule to electric power.
Vicente Viegra, a capitalist of Gamazula de Gordiano, state of Jalisco, Mexico, is constructing an
electric-light plant at that place.
W. D. H.

Among

and

built

20,

the Rockies.

—

Lake

City, December 12. ^The City Council
of Florence, Colo., met this week and granted a
franchise to Thomas Robinson of that city for
building an electric street-car railway in Florence.
large power and irrigation project has been
floated by Senator A. B. Lewis in Beaver County,
Utah. It will reclaim 4,000 acres of the best land
in the state and develop 8oo-horsepower for use of
mines and street-car and electric lines.
immense
storage plant will be put in at Minersville Canyon,
and a dam 64 feet high will be built, the reservoir
to cover 187 acres.
The electrical-power enterprise
is independent of the irrigation project.
fall of
164 feet is secured.
Superintendent Heap of the
Phcenix
(Ariz.)
street railway has
installed
just
a
new power
plant for the company.
Part of the machinery is
being placed and it is anticipated that the road will
be ready for business next month.

Salt

A

Northwestern Notations.

—

Minneapolis, September 13. Fred Glick of Marshalltown represents Marshalltown (Iowa) parties

who have bought

the electric-light plant at Nevada,

Iowa, and Mr. Glick is in charge.
The Electric Light and Power Company of Hastings, Minn., is making extensive improvements to
its plant.
About 125 transformers will be taken out
and replaced by six large ones.

The Menominee Electrical Manufacturing Compan^^ of Menominee, Mich., has been reorganized, and
the interests of Robert E. Jennings were transferred
to new owners.
private plant to furnish electric light for the
new federal building in St. Paul is projected. The
estimated cost of the plant is $25,000.

A

The Lincoln Traction Company of Lincoln, Neb.,
make a large extension to its power house and
will enlarge its power plant.
Counsel for the Twin City Rapid Transit Comwill

pany and for the city of St. Paul .have been on a
tour through the East, taking depositions of electrical men, to be used in the trial against the company for damage to water pipes by electrolysis.

Low water in the Mississippi River has been the
cause of the Twin City Rapid Transit Company
being short of power to operate its street cars in
Minneapolis ancl St. Paul. The company ordered
auxiliary steam plants last spring for August delivery, and they have not yet been received and put
in place.
A good deal of the equipment has come,
but some very important parts are missing, and,
despite the efforts of the company, they cannot be
secured. The result is that the street-car service
in the cities has been miserable.
At the busy hours
it has been an impossibility for half the crowds to
get cars, and office and store help has been late day
after day because of the poor service.
The council of Carlton, Minn., has awarded a
contract to the Cloquet Electric Company of CloThe comquet, Minn., to furnish electric lighting.
pany will string wires from its plant in Cloquet to
R.
Carlton.

Texas and Mexico.

—

Austin, Texas, December 13.
The Metropolitan
Street Railway Company of Dallas, which was recently organized by Boston men with a capital stock
of $4,500,000 for the purpose of carrying into effect
plans for the consolidation and operation of the
Dallas Consolidated Electric Street Railway Company and the Dallas Transit Company, is meeting

with difficulty in carrying out its plans. It is understood that should the plans for consolidation
fail the Metropolitan Street Railway Company will
operate its own line separately, although possessing
the other two systems.
The City Council of Beaumont is trying to enforce
an ordinance requiring the Beaumont Street Railway Company to provide separate accommodations
for the white and colored passengers.
The enforcement of- this provision will work a great hardship
on the company, as it will necessitate an increase of
'ts
equipment without any addition of business.
It is announced that the syndicate of Baltimore
(Md.) capitalists which recently acquired the two
street-railway systems in Monterey, Mexico, and
obtained a concession from the state and municipal
governments to build new lines of railway over the
principal streets, not already occupied, will incorporate the new company under the laws of New
Jersey with a capital stock of $1,500,000, gold.
A company is being organized to build an interurban electric line between Paris, Texas, and Detroit, Texas, passing through the town of Blossom.
The distance is about 30 miles.
C.

C.

Waller of Houston, who

is

promoting the
road between

of an interurban
electric
a distance of 50 miles, has
applied to the City Council of Houston for a franchise for the proposed road over certain streets of
that city.
It is understood that Chicago capitalists
are the financial backers of the project.
An electric-light and power plant is to be established in the city of Ameca, state of Jalisco, Mexico, by a syndicate of Mexican capitalists.
The electric energy will be generated by a waterfall near

building

Houston and Galveston,

An

A

The Consolidated Street Railway and 'Power
Company has a proposition under consideration for
its own cars for Salt Lake lines.

building

A consignment of machinery for the plant of the
Boise-Payette River Electric Company arrived this
week at Emmett, the terminus of the Idaho Northern Railroad.
It was forwarded at once to the site
of the plant at Horseshoe Bend, where it will be
The consignment of machininstalled immediately.
ery embraced about 150,000 pounds.
G.

On

the Pacific Slope.

—

San Francisco, December 10. Ground was broken
this week for the new 2,000-horsepower steam-power
electric generating plant of the North Shore railroad in Marin County, Cal. The company will operate electric and steam trains over a portion of
its

A

lines.

will prevent

system of electrically operated signals
any two trains from entering the half-

mile sections at the same time.
Electric Light Company of San Franobtaining estimates from steam and
electric-machinery manufacturers with a view to
equipping an additional electric power house.
steam plant of high efficiency will be installed at
the corner of Folsom and Steuart Streets. The initial installation will probably consist of two 1,500direct-conkilowatt,
two-phase generators, each
nected to a horizontal engine. An improved un-

The Mutual

cisco

is

now

A

derground-conduit system will be installed.
The following official statement has been made
by the Pacific Light and Power Company of Los
"Our company was organized for
Angeles, Cal.
the purpose of generating and distributing electric
current for light and power. The company has purchased the plant of the San Gabriel Electric Company, consisting of a waterpower generating station
at Azusa, with an installation of 1,600 horsepower:
a waterpower station in San Antonio Canyon, 40
miles distant from Los Angeles, with an installatransmission lines extendtion of 800 horsepower
ing from Azusa, 23 miles, and from San Antonio,
and distributing
40 miles to Los Angeles, Cal.
lines throughout Los Angeles and surrounding ter:

;

;

company has a
3,000-horsepower steam plant, installed at its staThe company is now
tion in Los Angeles, Cal.
building a plant on Kern River, distant 105 miles
plant of 10,000 horseAngeles,
where
a
from Los
power, with ample reserve, is being constructed.
ritory.

In

addition

to

this,

the

From this plant there will be two separate and disThe
tinct transmission lines for the entire distance.
power generated will be used in Los Angeles to
Pacific
electric
railway,
supply the system of the
as well as of the Pacific Light

and Power Company.

company

is about to double
steam plant, which is to be held in reserve, to
A.
be used in case of accidents, etc."

In addition to

this,

the

its

PERSONAL.
Charles H. Pinkham, general manager of the Bay
State Electric Light, Heat and Power Company,
died in New York city on December 8th. He was
53 years old and was born in Salem. Mass. He vis
the first president of the Bank of Harlem, which

he founded

At

1888.

in

a recent meeting of the

New York

Electrical

Society the following-named gentlemen were elected
W. A. Belden, J. 0. Sinkinson,
to membership
Thompson D. Harbinson, M. B. Foster, Leon E.
Schmielewski, W. C. Andrews, Charles R. Pratt,
Harold Melbin, E. B. Conrad and A. Frederick
:

Ameca.

Collins.

Otto Scheller, a German electrical engineer, is at
Guaymas, Mexico, where he is establishing a system
of wireless telegraphy for the Mexican government
between that place and points on the peninsula of

Charles W. Wason, president of the Cleveland,
Painesville and Eastern Railroad Company of Clevewith his wife, will leave Cleveland in a few
days for a trip around the world, which will take
about si.x months. The employes in the office presented him a fine eold watch on Fridav of last week.
Mr, Wason is a prominent electric-railway man and
has also been active in Independent telephony. At
the New York convention of 1901 he was elected
first vice-president of the American Street Railway
Association.

Lower California.
The Federal District Street Railway Company of
the City of Mexico is arranging to build an extension of its system to the town of Texcoco, a distance of 18 miles from the City of Mexico.
An American syndicate has about closed a deal
for the purchase of the street-railway system in

land,

December
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ELECTRIC LIGHTING.
The National

Electric Light Association states that
its membership is now just double what it was at
Cincinnati meeting last May, having
of
the
time
the
added iSo new names to its list of members. Since
November 1st the association has gained 45 new

members.
Electric Light Company of York,
Pa., is considered by the Borough Council of North
puroose
of furnishing electric light
York for the
for that thriving borough. Poles will be planted,
wires strung and an effort made to set aside the old

The Merchants'

company.

455

This latter is a branch from Santa Monica, which
is being pushed down along the coast.
It is expected to have this branch in operation by Christmas. When these new lines are in operation Los
Angeles will have rapid transit by electric lines
to all the beach points, including Long Beach, San
Pedro, Redondo and Santa Monica, the first three
named having been constructed within the last six
months.

AUTOMOBILES.
Speaking about his new storage battery for automobiles, Thomas A. Edison is reported to have made
"I don't intend to let a battery
this remark recently
be put on the market for at least three months, or
until I have made a 5,000-mile endurance test, and
have discovered all the weak points and rectified
them."
:

The bureau

of insular

affairs

of the

War

De-

now prepared

to give
partment announces that
information desired by possible bidders for the
Manila street-railway and light and power franchises.
The bids as before mentioned in the Western
it

is

Manila on March S,
The proposed railway system covers a route
1903.
system
is for Manila
lighting
35 miles long. The
and suburbs. Construction must begin within six
months after awarding the contract and be comElectrician

pleted 20

will be

months

opened

thereafter.

ELECTRIC RAILWAYS.
asserted that arrangements have been
perfected for the Berlin (Germany) undergroundand that its success is assured. The
project
railway
road will cost 56,000,000 marks, which sum will be
raised by a special loan. The line will belong to
the municipality, and will be 11 kilometers long,
with 15 stations, including the termini. It will run
from the north to the south of the German capital
under the most busy thoroughfares. The trains,
consisting of seven carriages, will run every three
minutes. The tunnels throughout will be Imed with
concrete. The work is expected to be begun next
It

is

summer,

now

to

be completed in six years.

The Chicago Junction Railroad Company

of Chi-

cago has been incorporated, with a capital of $50,000.
The incorporators and the first board of directors
are Frederick R. Babcock, William Raymond, James
Miles, John D. Black and Edward W. Everett. The
corporation will extend the South Side elevated
road to the stock yards, where a loop will be conalong the Lake^ Shore
structed, and to the east
boulevard line to a connection with the Illinois CenWork will be begun as soon as material can
tral.
be brought to the ground. Residents of Englewood, in the southwestern part of the city, are demanding that an extension of the elevated road be
built

into their section.

Redondo Beach, near Los Angeles,

Cal.,

is

soon

be connected with that city by two electricrailway lines. The Redondo Railroad Company has
already equipped its line with electricity and will
soon begin operations. The second line is being
to

built

The Central Electric Company of Chicago is distributing to the trade a new No. 9 D. & W. price
list.
This price list, which contains half-tone cuts
of all D. & W. products, includes much new material

last year.

by the Los Angeles Pacific Railway Company.

patents.

The Reynolds

Electric Company of Chicago has
change of i;ame to the Reynolds ElecManufacturing Company and to an
capital from $2,500 to $15,000.

certified to a
tric Flasher

increase in

The Independent Arm and Pin Company, successor to the manufacturing business of the Citizens'
Electric Light
and Manufacturing Company of
Woodstock, III., has been incorporated with a capital
of $100,000.
The company recently opened an office
at 1018 Chamber of Commerce, Chicago.
Marcellus
L. Joslyn is general manager of the firm.
The company manufactures crossarms, oak and locust pins
and oak brackets. It has factories in Crystal Lake,
111., Muscoda, Wis., Mize, Miss., and in North Carolina.

PUBLICATIONS.

in

Bids for lighting the city of Seattle (Wash.) for
the next year were opened in that city recently.
The Seattle Electric Company submitted a bid as
follows: For inclosed arc lamps (66 amperes, 78
volts), each, per annum. $66. and for 30-candlepower
incandescent lights, each, per annum, $15. This proposal is for furnishing lights for the entire city, and
is contingent upon the acceptance of the whole proThis bid for arc lights is $6 less than last
posal.
vear's price. About 250 incandescent lights and 25
arc lamps will be needed in excess to those used

a perpetual license to manufacture fans which embody the principles covered by the Diehl-Bennett

not heretofore

listed.

In an eight-page bulletin the Mechanical Appliance
Company of Milwaukee, Wis., gives the characteristic features of its Watson multipolar motors and
generators. Illustrations show various parts of the
machines and different adaptations of the motors.
Electric Manufacturing Company of
Louis, Mo., has issued an illustrated bulletin deforge
and volume blowers with discriptive of its
rect-connected alternating-current motors. The motors range in size from one-tenth to one-third horsepower, according to the size of the blower. Another Emerson bulletin describes the company's automatic-start induction motors for single-phase currents in sizes of one-tenth and one-twentieth horse-

The Emerson

BUSINESS.
The

Electric Appliance Company of Chicago asserts that it has in Chicago stock for immediate
shipment the largest stock of weatherproof wires
carried by any house west of the Allegheny Mountains.

The Marshall-Sanders Company announces that it
has placed a very complete stock of all its specialties,
sockets, switches, cut-outs, plugs and receptacles with Hart & Co., Monadnock Building. Chicago, who can make prompt shipment of everything
in this line.

St.

power.

The

report of the twenty-first annual meeting of
the American Street Railway Association in Detroit
last October, has been issued in book form by Secretary T. C. Penington. The volume contains 341 pages
(nine by six inches) of reading matter, including a
convenient table of contents. The frontispiece is
a fine steel engraving of ex-President H. H. Vreeland of New York. Besides a full account of the
proceedings of the convention, the book contains a
complete roster of the officers of the association
since its organization, lists of the delegates, visitors
and exhibitors at the Detroit convention, the constitution and by-laws of the association and a list
of members.

TRADE NEWS.
The Chicago

Electric

Manufacturing

Company

has been dissolved.

The Klute-Barthold Electric Company of Chicago
has been incorporated with a capital of $5,000. The
purpose of the corporation is "electric manufacturThe incorporators are Henry Klute, Emma
ing."
Klute and E. E. Barthold.
The Cutler-Hammer Manufacturing Company of
Milwaukee, Wis., has opened an office in Pittsburg,
The office will be in charge
at 319 Frick Building.
of C. C. Bodeau, formerly with the Wagner Electric
Manufacturing Company of St. Louis, Mo.
The Dayton Fan and Motor Company of DayOhio, has made arrangements with the Diehl
Manufacturing Company, whereby it has obtained

ton,

George W. Hoffman of Indianapolis, Ind., manufacturer of the U. S. metal polish paste, states that
this has been an exceptional year in his business,
which has doubled that of last year. He is shipping this polish and other polishing specialties all
over the world.

The Chicago and Alton Railway Company's

latest

advertising card shows a tramp painfully penning a
note to the company, stating that he has found this
railway between Chicago, St. Louis and Kansas City
the rockiest road he ever walked on, incidentally
complimenting, of course, the rock-ballasted track.

The Hemingray Glass Company, Covington, Ky.,
the well-known producer of glass insulators for telephone, telegraph and electric-light purposes, continues to do an excellent business.
Hemingray insulators are used all over the country and the constantly increasing number of new customers proves
their popularity.
The Western Electric Company reports very gratifying results from its constant-potential alternating
arc lamp. This lamp operates on the repulsion principle, "and," the company
says, "the
favor with
which the central-station managers have received
this lamp, as well as the fact that a competing
manufacturer has recently copied the details of its
mehanism, are tributes to its intrinsic worth."

The Mechanical Boiler Cleaner Company, Chicago, reports an order just received from the Cudahy Packing Company for seven cleaners.
This
makes 65 cleaners installed in the plants of that
company.
duplicate order has also been received
for 13 cleaners from the Fort Wayne Gas Company.
The Mechanical Boiler Cleaner Company, owning
all the Garrigus patents, and, it is said, all patents
covering a floating skimmer, is doing a large business.
It claims to have the only method of keeping
boilers perfectly clean, as its device removes all
impurities from the water.

A

ILLUSTRATED ELECTRICAL PATENT RECORD.
/ssued (United States Pate7it
Reversing-switch Controller for Electric
Motors. James I. Ayer, Maiden, Mass., assignor
to the Simplex Electric Heating Company, Boston, Mass. Application filed February 17, 1902.
The device comprises starting and stopping mechanism

715.235.

for a motor, a spring-actuated
locking device for engaging the switch and holding it
against movement, and a retractor actuated by the operation of the mechanism to move the locking device into and
ont of lacking engagement with ihe switch.

and a reversing switch

Booster System. George Baehr, McKees715.236.
port. Pa., assignor to the National Tube Company, Pittsburg, Pa. Application filed February 14, 1902.
In the system combined with a motor are automatic
means for increasing the amperage and voltage of the current at the motor terminals in proportion to the increase
of the load on the motor.

Protector for Electric Lamps. Frank B.
Garretson, Worcester, Mass., assignor to himself
and William J. Gindele, Worcester, Mass. Ap-

715,254.

plication filed

The device

November

29, 1901.

consists of spring wires covered by

woven-

wire cloth.

Thermo-electric Pile. Albrecht Heil, Frankfort-on-the-Main, Germany, assignor to A. Wolf& Co., Frankfort-on-the-Main, Germany.
Jr.,
Application filed April 22, 1902.

715,265.

A thermo-electric element or conple comprises a block,
a strap connected to the block extendioe horizontally, then
upward and backward and over the block, and a strip connected to the extended end of the strap.
715,281.

Electrolytic Apparatus.

Joseph Matthews,

OfficCy

Decembej-

9,

igo2.

Kings Heath, and William Davies, Selby Park,
England. Application filed March
Ad outer tank or vat has an inner tank

29,

1901.

or vat of per-

forated insulating material with a revolving drum mounted
therein having a number of radiating arms or rods passing
through and supporting an outer circular face of insulating material with electrical connections to the cathode
and anode parts of the apparatus.

System of Control for Electrolytically Pro715,291.
William B. Potter, Schenecpelled Vehicles.
tady, N. Y., assignor to the General Electric

Company, Schenectady, N. Y. Application

filed

April 8, 1899.
Means are provided
response

to

changes

for controlling the electric circuit in
of pressure in the air-brake system.

Elevator. Harold Rowntree, Chiassignor to the Burdett-Rowntree
Manufacturing Company, Chicago, III. Appli-

715,299.

Electric

cago,

111.,

cation

filed

November

29,

1899.

In the elevator are a hoisting motor, an electrically
operated main switch, means for controlling the same including a series of push buttons, one arranged at each
floor or landing, and a corresponding series of push buttons arranged on the car and each push button adapted
to close the circuit of the switch-operating means, and an
auxiliary switch actuated coincidentaljy with the main
switch for breaking all the push-button circuits as the

motor

circuit is completed.

of Forming Electric Conducting
Russell Spaulding, New York, N. Y.
Application filed May 3, 1902.

7i5»3i3-

Process

Cables.

The process consists in braiding a number of fine wires
form a tube, next flattening the tube and finally covering theflattened. braided tube with insulation,
to

715,327.
Pa.,

Rheostat. Frank C. Watson, Philadelphia,
assignor to the Smith-Watson Manufac-

turing Company, Philadelphia, Pa. Application
filed April 2, 1902.
In the rheostat are combined a suitable hollow casing,
a resistance inclosed therein, a resistance coil carried by
the casing and having its convolutions exposed at one
point, a contact member movable over the resistance coil,
and suitable terminals for the coil and contact member.

715,329.

Rail
Chair
and Insulator. Walter D.
Baltimore, Md., assignor to the NaSafety Third Rail Company, New York,
Y. Application filed October 18, igor.

Young,
tional

N.
The

third-rail insulator described comprises a base
having outwardly and downwardly extending spike-receiving sections, and parallel inwardly inclined fianges, and
an insulator block having its base formed to enter slidably
between the flanges.

Accumulator Electrode. Richard AlexanBerlin, Germany.
Application
filed
August 31, 1899.
number
of
frames
of
non-conductive
A
material, each

7iS>332.

der- Katz,

in the form of a wide-meshed grating of even thickness
throughout have active material in the interstices of the
grating and flush with the surfaces thereof.

Electric Safe Lock. James M. Allen, St.
Louis, Mo., assignor of eleven and one-half
twentieths to George H. Price and Isabel H.
Nelson, St. Louis, Mo. Application filed June

7I5-334-

Renewed May

15, 1902.
is placed
in co-operative relation
Another electromagnet is used for energizing
(he magnet from the outside of the safe, and retracting
the boll from its locked position, the electromagnet serving as a temporary handle for the door.

1901.

7,

An electromagnet

with the bolt.

715,343.

Accumulator.

Frederic

N.

Blanc,

Paris,

filed February 17, 1902.
A support for the electrode consists of aluminum electroplated with copper and covered with metallic lead.

France.

Application
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Telegraph. John E. Carneyj Montgomery^
Application iiled May 27. 1901.

7'i5:347-

Ala.

An electromagnet normally short-circuited is adapted
when energized to hold a detent adapted to lock the signaling system withdrawn from operative position.

Morton

Harloe,

Hawley,

Pa.

house,

Application filed May 9, 1902.
The insulator has a body petticoated and adapted to be
secured to a pe^. the crown thereof being comprised in
three projecting lugs.

Pa.

Pittsburg,

1902.

Application

Renewed October

28,

filed

March

Gravity Electric Battery. Adam M. Friend,
Denver, Colo. Application filed June 8, 1901.
A partition is placed horizontally in the jar between the

715,654.

1902.

In the furnace are a tubular body having carbon terminals at each end. metallic ring tarmioals clamped to the
carbon terminals, and an insulated diaphragm at each end
rigidly connected with the metallic terminals. (See cut.)

positive and iiegaiive elements, and fits its sides to prevent communication between the two compartments around
the disk, but permits vertical movement of the disk in the
jar for the purpose set forth, the partition being porous
and forming a strainer or filter to permit the passage of
liquid while straining out the solid panicles of matter.

Henry E. Reeve, Brooklyn,
Application filed February 12, 1902.
combined
a movable contact, a latch
In the switch are
movable wiih the same, a reciprocating frame, and a stud
movable with the frame for locking the latch in either of
Snap Switch.

715,511.

N. Y.

two positions and for releasing the latch

at the

Hoboken, N.

New

completion

rotation of the roller in contact with the body is
utilized in generating a current of electricity and transmitting the same to the body.

NO. 715,509.

— ELECTRIC

FURNACE,

Storage
Battery. Leonard
Paget,
New
York, N. Y., assignor to Charles Coster, New
York, N. Y. Application filed September 8,

20,

Call

mick, Chicago,

111.,

Bell.
William E. McCorassignor to the International

Telephone

'Manufacturing Company, Chicago,
Application filed December 16, 1901.

111.

In the bell are combined a ringer frame supporting electromagnetic devices, and an armature plate rigidly secured
frame at one end and adjustably supported on the
frame at its other end.

Composite System of Electrical TransmisFrederick Bedell, Ithaca, N. Y. Appli-

March

Electrical

715.683.

from the top edge lo the bottom edge of the cover being
left between the insulating block and the cover for the
passage of water.

reads:

N.

The

Fuse Box. Milton R. Utley, Chicago, 111.,
assignor of one-half to Charles F. Slacks, Chicago, 111. Application filed May 13, 1901.
Combined with the box and the cover therefor is an insulatiog block or lining mounted upon ihe cover, a space

One claim

York,

J.,

1900.

6,

715,528.

cation filed

Castcran J. Marius, West
assignor to Stephen J. Cox,
Y. Application filed February

Electric Roller.

715,677.

of the stroke of the frame.

7i5t537sion.

1902

20,

rigidly mounted thereon, a circuit-interrupter mounted in
the sleeve, and means also mounted in the sleeve for controlling the operation of the circuit-interrupter, the means
projecting through one of the electrodes.

End Support and Circuit Terminal for
Carbon-tube Furnaces. Henry N. Potter, New
Rochelle, N. Y., assignor to George Westing-

7I5j509-

28,

Insulator.

715)375'

December

to the

igoo.

The combination with

Electric
Telegraph. Thomas D.
Penniman, Baltimore, Md., assignor to the Rowland
Telegraphic Company, Baltimore, Md. Appli-

715,686.

a circuit for

transmitting electrical energy for lighting, power or similar purposes by means of a maintained alternating current, of sending and receiving communication circuits
applied thereio at separate points, impeding devices connected across the mains of the transmitting circuit and
joined at an intermediate point to a corpmuniration circuit, communication apparatus in the communication circuit and an impedance interposed between the apparatus
and the impeding devices.

cation filed January 9, 1902.
An improvement in the transmission of intelligence
consists in sending over a circuit a succession of electrical impulses separated by spaces, and substituting
spaces for impulses and impulses for spaces in combination, to form the characters of a code.
(See cut )

715.412.

1S99.

The battery has an absorbent material for the electrolyte
consisting of silicated tufa.

Leonard Paget, New
Storage Battery.
York, N. Y., assignor to Charles Coster, New
York, N. Y. Application filed August 28, 1901.
A multiple-cell storage battery has battery plates ex-

715.413.

tending edgewise from cue cell to another with the sole
conducting connection between the cells formed by the
active material.

Electric Trolley-wire 'Hanger. Alexander
Palmros, Columbus, Ohio, assignor to the Jeffrey Manufacturing Company, Columbus, Ohio.

715,415.

nrj^nnnnnr|p nnnnnripnnnnnr|l-innnnn'rir

Original application filed September 24, 1897.
Divided and this application filed June 6, 1901.
A casting adapted to be secured to a support and prowith an interior recess, angular in shape, surrounded by an inteeral wall is provided with a hanger
having a head arranged to enter the recess or socket,
insulating material between the head of the hanger and
the casting, and meaos carried by the hanger for securing

n

vided

the trolley wire thereto.

Electrical Controller.

a commutator, a driving shaft, actuating means for operating both the switch and the commutator, and means independent of the switch-operating means for imparting
motion to the commutator.

Electromagnet:. Alfred Stromberg. Chi715,434.
cago, 111., assignor to the Stroml>erg-Carlson

Manufacturing Company, Chicago,
Application filed January 2, 1902.
The electromagnet includes a swinging armature and a
magnetic core portion comprising a main core body and a
screw at the end of and projecting beyond the main core
body and in threaded eneagemtnt therewith and opposed
to the armature, whereby the air-gap between the core

Telephone
111.

portion and the armature

may

be adjusted.

Sanitary Attachment for Telephone Trans7I5j45SHenry Baethig. Buffalo, N. Y. Apmitters.
plication filed May 23, 1902.

Combined with a mouthpiece of a telephone transmitter
provided on its front portion with a hook or catch are a
sheet support arrarged adjacent to the transmitter, and a
guide arranged to direct the sheets from the support to
the hook or catch.
Electric Furnace. Henry N, Potter, New
Rochelle, N. Y., assignor to George Westinghouse, Pittsburg, Pa. Application filed November 21, 1901.
The furnace consists o£ a tube composed of a mixture of

715)505-

dry electrolytes constituting ihe conducting portion of the
furnace, the tube being provided with confronting electriccircuit terminals arranged in pairs at opposite ends of
the tube, and the pairs of terminals being symmetrically
spaced.

Electric Furnace.
Henry N. Potter, New
Rochelle, N. Y., assignor to George Westing
filed
house, Pittsburg, Pa. Application
No-

715.506.

vember 21, 1901.
A carbon tube constitutes

the

main body

of the furnace

has conical ends with Sarins carbon terminals
adapted to fit the ends, and ring terminals of metal surrounding Ihe carbon terminals.

Tubular Electric Furnace. Henry N. Potter, New Rochelle, N. Y., ^assignor to George
Westinghouse, Pittsburg, Pa. Application filed
February 7, 1902.,
The furnace has a tube of carbon and Is surrounded at

715.507.

intervals along its length by supporting collars of carbon
extending at right angles to the tube.

Electric Furnace. FIcnry N. Potter, New
Rochelle, N. Y., assignor to George Westinghouse, Pittsburg, Pa. Application filed March

715.508.

1902.

There are

a

rj

OF

main stationary tube and an inner rotatable

tube of carbon provided with a lining of tnagnesla or the
like, the inner tube being capable of free rotation within
the main tube when the furnace ia in operation

f

m rm n n

r]

n n

p

NO. 715,686.

ri [l

— ELECTRIC

O

ITH n

ri

H n

Lp-d

TELEGRAPH.

ALTERNATING CURRENTS.
Generating Alternating Currents.
Charles
Bradley, Avon, N. Y., assignor to the GenElectric
Company, Schenectady, N. Y,
eral
Application filed June 22, 1S96.
S.

An

alternating-current generator has a field-magnet cirincluding a condenser, a switch for opening and
closing the circuit, and a relatively movable co-operating
element in inductive relation to the field magnet.

cuit

Electrical
Switch. Clarence
D.
Piatt,
Bridgeport, Conn., assignor to the Bryant Electric
Company, Bridgeport, Conn. Application

715,689.

August 19, 1902.
An insulating base for an electrical knife-switch has
projecting lugs in pairs, with their adjacent faces beveled
to form V-shaped grooves.

filed

715,696.
715,546.

Generating Alternating Currents.

Charles

Original application
S. Bradley, Avon, N. Y.
filed June 22. 1896. Divided and this application
'filed April 23, 1902.
The method of operating an induction generator whose
field magnet is charged by a condenser ccnsists in opening the condenser circuit while the machine is in motion
to preserve the condenser charge, and starling the machine by bringing it into motion and then closing the
switch. (See cut.)
715,555.
lyn,

Electric Sign.

N. Y.

Eucien

Application

S.

rietta

System of Telegraphic Distribution. HenH. Rowland, Baltimore, Md., adminis-

tratrix of Henry Augustus Rowland,
assignor to the Rowland Telegraphic

Baltimore,

Md.

Application

filed

deceased^

Company,
December 11,

1901.

Combined with a duplex telegraph line are dynamo-elecmachines delivering alternating currents to the line,
central stations in communication over the line, sub-stations at eitlier end of the line, and a relayed receiving
circuit connecting the sub-stations with the central stations.
tric

Crandall, Brook-

August

30, 1902.
The sign comprises parallel metal plaies, means for
supporting the plates and for insulating them from one
anoiher, lamp sockets in the outer plates in electric contact therewith but insulated from the back plate, devices
in the sockets in contact with the back plate, means providing electrical connections to the plates for supplying
the current and devices connected to ihe sockets for designating a letter or numeral by day, the removal of which
permits the insertion of t-lectric lamps for designating a
letter or numeral, as set forth.
filed

Process of Obtaining Metallic Aluminum
or Other Metals by Electrolysis. Girolamo Taddei, Turin, Italy, assignor to the Societa Italiana
Applidi Applicazioni Elettriche, Turin, Italy.
cation filed July 17, 1901.
The method consists in separating sodium from its

715.625.

chloride while at a high temperature, by electrolysis, then
decomposing the oxide of the metal treated while hot with
the chlorine from the first step, whereby a chloride of the
metal is formed, and then decomposing the chloride by
the hot sodium vapor from the first step, whereby sodium
chloride is formed and the metal treated set free, the
operation being continuous.

Apparatus for Obtaining Metals by Electrolysis.
Girolamo Taddei. Turin, Italy, as-

715.626.

and

27,

— GENERATOR

715-545-

Jacob L. Schiireman,
Jr., Chicago, III, assignor of one-half to John
W. Hayden, Chicago, III. Application filed December 4, 1899.
The controller comprises a circuit-breaking switch and

715,428.

NO. 715,546.

signor to Societa Italiana di Applicazioni EletTurin, Italy. Application filed December 13, 1901.
An apparatus for the purpose specified in the above
triche,

patent

is

described.

July 12, 1902.
A movable insulated guide

filed

is slidably mounted upon the
side rods and is provided with ^n aperture for the passage
of a carbon therethrough.

Electrical

En Holm. New
to Homer

half

TROLLEY FOR CONDUIT RAILWAYS.

System of and Apparatus for Controlling

Light

Robert

Effects.

Orleans,

La.

F.

Application

Spangenberg,
filed

New

November

iS,-

1901.

combined an inclosing casing, an
electric light mounted therein, a number of color frames,
slidiogly mounted in the casing, cords attached to the
frames, a rotating shaft, winding drums carrying the ends
of the cords mounted on the shaft, and electromagnetically
operated mechanism adapted to throw the drums into
In the apparatus are

action to raise the respective frame.

Carbon ^Guide for Electric Lamps. William J. Deming, Murphysboro, 111. Application

715,643.

715.650-

NO. 715,714.
715,702.

Massage

Apparatus. Oscar A.
York, N. Y., assignor of oneW. Hedge, New York, N. Y.

Application filed March 20, 1902.
Combined with a support comprising a sleeve of insulating material having a closed end are two electrodes

715,714.
E.
filed

Trolley

Walkins,
January

for Electric-railway Cars. Louis
Springfield,
Mass. Application
9,

1900.

Renewed September

20^

1902.

One claim reads: The combination with a slotted conconductor therein and the truck running on the
tracltway over the conduit provided with the depending
member extended downwardly through the slot in ine conduit, of the wheeled trolley in running contact on the conductor and comprising a frame, a portion of which has a
ball-and-socket connection with the depending member
extended from the truck, and a bar longitudinally and
horizontally extended from the member over the trolley.
duit, the

(See

cut.)
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Columbus, Buckeye Lake and Newark
Electric Railway.

By

of tlie most interesting and picturesqite elecrailways in the central part of Ohio is that

tric

Company,

tion

Lake and Newark Trac-

extending,

as

it

and in the center of the state makes
natural center for electric-railway enterprises,
and those roads which have it for a terminus are
a

quite

One

of the Columbus. Bnckej'e

No. 26

ihe capital city
it

O. M, Carter.

1902

27,

does,

through

i

fortunate.
It
has a good interurban union
passenger depot, and arrangements have just been
completed for a freight depot to be used by all
the electric roads entering the city. The Columbus,

Buckeye Lake and Newark

will

have the advantage

beautiful stretch of countrj' with a brancli to Buck-

of

eye Lake, which has a wealth of beautiful natural
scenery about it,
Central Ohio is a rich agricultural region, with small pieces of woodland on
occasional raises and rugged bluflfs along the nue r o u s streams encounThe line leaves the
tered.

Newark is an active manufacturing town, the
county seat of Licking County and the home of the
Jewett Car Works, as well as many other enterprises of importance.
The fact that -the town has

using

both.

m

Columbus

feet of single track, all completely paved, in the construction of which nine-inch 107 Trilbv rails were
used.
Newark has iVs miles of track, laid with ninemch, 90-pound, standard girder rails. The 37 miles
of track through the country is composed of 70-

pound

T-rails, and the switches and frogs are of
steam-railway standard. All fails are laid on
standard white-oak ties.
Standard six-bolt fishplates are used with the 30-foot T-rails, with one
No. 0000 concealed bond for each joint, while with
the 60-foot girder rail, a double No. 0000 bond spans

the

The roadbed is made with the usual
and six inches of gravel under the ties, and the

the fishplate.
fill,

spaces are filled even with
the tops of the ties. It is

Depot

LTnion

well ballasted and up to
the standard of first-class
railroad building. Six steel

over the loop, and in crossing .\lum Creek passes over
a substantially built viaduct.

leaving the

.\fter

road

city,

the

to

the

it

fol-

north

swin.gs

national pike, which

in

'':

the

a

minute

Hebron

for

distance.

entire

the

main

of

miles

distant,

time.

e.x-

struction

ago

years
the

state

set

aside
by
public-park

for

and

purposes,

has

for

picnicking,

dancing and

other

up

innocent

of

is

with

the

bracket

straight,

Richmond

the

Craig-

head bracket

Dein,g used. In

other places

the span con-

struction

was

used.

A

No.

0000 grooved trolley wire is
employed the entire length
of

been

fishing, boating,

fitted

ton.

some

was

All

ma-

sound
and well-set poles, 35 feet
long and eight inches at the
type,

and a
Buckeye

It

of the road.
are of the best

and workmanship.
Except in the cities and
villages, the overhead con-

branch extends to
Lake, which is 2V2 miles
The lake contains
away.
iS square miles, and has
been an outing resort for

some

them

terial

From

tends along the bank of an
unused canal to Newark,

nine

three
culverts
of

struction

almost

line

to 156 feet

length,

concrete
arch
six-foot
span and more than 70 iron
or tile culverts of from six
inches to three-foot span
were required in the con-

nvs almost due east for
jj miles to Hebron. It is
almost a straight line, and
so well has the construction
work been done that cars
have made a speed of a

mile

from 20

bridges,

the

line,

and two No.

0000 copper feed wires are
View

in

Engine Room.

carried on

the poles.

From

pleasures.

Rotaries and Switchboard.

AUernatiDg-current Generator Units.

COLUMBUS, BUCKEYE LAKE AND NEWARK ELECTRIC RAILWAY. — GENERATING PLANT AT HEBRON.

The population of Columbus is now about 150,
and Newark is a little city of 22,000 people.

000,

On

the line, between the termini, are Reynoldsburg,
Etna, Kirkersville and Hebron, all thriving villages,

and made more so by the road

itself.

The

total

population along the line is estimated at something
like 250,000 people, and the railway is used very
largely by people several miles on either side of it.
'Ihe history of Columbus is quite well known to
all who are interested in traction matters, but the
advent of electric roads has worked wonderful
changes for the better in the last few years. The
business of both the wholesale and retail merchants has shown a very perceptible increase, and
there has never been a greater gain in population
in the same length of time.
The fact that it is

handsome

the power house at Hebron to the sub-station at
Hibernia, 20 miles toward Columbus, a No. 4 copper
three-phase transmission line is used.
The power house, built on the canal bank, close
to the main track at Hebron, is one of the best built
and finest in that part of the country. It is 138 by
118 feet in dimensions, and is built of brick on a
striking and rather unusual design.
It has a boiler
room 40 by 138 feet, an engine room 60 by 138 feet,
and coal bins 18 by 138 feet, and is covered by an
iron-truss slate roof.
The stack is 150 feet high,
seven feet inside diameter and is built of radial

dancing pavilion at a cost of $50,000, and many other
improvements have been planned. The company
now has about 41 miles of single track betwen Columbus and Newark. In Columbus there are 10,470

brick.
The machinery proper consists of two 1,250horsepower. Hamilton-Corliss, cross-compound engines, 26 and so by 48-inch, with a speed of 75 revolutions per minute; two 800-kilowatt, 1,300-volt,

flourishing banks

is enough to show what it is
and industrial way. The business has
increased in a most satisfactory way, however, since
the electric line was completed. The annual encampment of the Ohio National Guard is held there,
and tlie famous Indian mounds of that locality attract many students and curiosity seekers.
The park at Buckeye Lake has been used for years
as a summer resort and place of recreation, but now

five

in a business

it

will

increase

attractions
tion

its

business

many

have already been

the railroad

fold.

.Some of

named, but

company has erected

a

in

its

addi-

;;
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three-phase generators, mounted on the shafts of the
six
engines
two 300-kilowatt rotary converters
iio-l:ilowatt, air-blast step-up transformers, a 15panel switchboard, Blake independent condensers,
Goubert heaters and other machinery of minor importance. Views in the power house are shown in
;

the

accompanying

;

illustrations.

The sub-station at Hibernia, eight miles from Columbus, is a neat little brick building and contains
Two 300-kiIowatt rotary
the following equipment:
air-blast,
step-down
converters, six no-kilowatt,

December

is a comparatively young
man and
had large experience in the management
of electric railways. His most valuable schooling
was with the Chippewa Valley electric road, which
he took hold of as a mule line, doing an unprofitable
business, and left as a fully equipped electric road
making money. For a year he was manager of the
Dayton, Springfield and Urbana road, and last March
he assumed his present position, completing the road
and putting it in operation.

yet he has

The road

is

operated in a very systematic order

1902

Progress on Telephone Tunnels
Chicago.

He

manager.

27,

In

The work on the telephone tunnels, building under
the streets of Chicago by the Illinois Telephone and
Telegraph Company, steadily progresses. The most
recent development in that enterprise is a petition
by the company asking the city for permission to extend the tunnels to and throughout a large section
of the West Side. The petition brought up an interesting point of law, and, says Commissioner of
Public Works Blocki, will have to be decided before
.the

city

further

will
rights.

grant
It

the

telephone

company any

the question as to whether a
telephone tunnel is a conduit or not. On this account the West Side petition i.s, for the present, held
in

is

abeyance.

The most recent exposition of what
company has been doing is given in

the telephone
the

following

from an address delivered before the Chicago Academy of Sciences by the company's operating engineer, George W. Jackson: "The Illinois Telephone and Telegraph Company has constructed 14
miles of tunnel under the streets of the business section of Chicago to carry its telephone and telegraph
extract

wires.
Its plan is to give to the people of
an automatic telephone system at the lowest
cost.
We intend to place in every office,
establishment and residence one or more
telephones connected with a meter which

Chicago
possible

business
of

our

will

ac-

curately register the amount of the service furnished,
on the same principle as the gas meter registers the
gas used by the consumer.

"The magnitude of this company's exchange will
be better realized when it is understood that
there
are about 150,000 gas meters in Chicago. It
costs

much

as

to install a gas meter on the premises as to
a telephone, and there certainly is a demand
for a telephone wherever a gas meter is
used. Many

install

more telephones would be used

COLUMBUS, BUCKEYE LAKE AND NEWARK ELECTRIC RAILWAY.
transformers, seven-panel switchboard and other apall
of the latest approved pattern. The
electrical equipment in both sub-station and power
house is of the General Electric Company's manupliances,

facture.

The

rolling stock of the road

signs in car building and

is

of the latest de-

of 16 passenger
each with toilet room, smoking apartment and
water cooler and some with bag.gage apartments.
They are all handsomely upholstered and as finely
finished as the parlor cars on a steam road. In deFour so-foot Barney &
tail they are as follows
Smith coaches, each equipped with B. and G. trucks,
four General Electric Ji (75 horsepower) motors and
controllers, Christensen compressor and double-air
chambers. Providence fenders and electric headlights
four 62-foot B. & S. combination baggage and
passenger cars, with similar equipment one 60-foot
B. & S. parlor car with same equipment, with rich
mahogany finish and vestibuled observation platform; five 60-foot Jewett convertible passenger cars,
three equipped with two G. E. 73 (75 horsepower)
motors each, and the other two to be used as trailers
two 60-foot express cars, each with four G. E. ^z C75
horsepower) motors, with parallel control, and one
consists

cars,

:

;

snow plow ordered. With this equipment the company is able to handle an enormous
passenger business, as well as a good express and
single-truck

freight

traffic.

'

ing four handsome new cars especially for city servGranville has a population of 3,000 people and
ice.
is the seat of Dennison University.
Preparations are rapidly being made for the extension of this line from

Newark

to

Zanesville,

al-

though this will be done under another corporate
name, but with the same persons interested. The
right-of-way through the country has all been secured and the surveys completed. Only a few days
ago A. E. Appleyard was in Zanesville making arrangements to secure a franchise in that city, with
very satisfactory progress reported. This, it is said,
will complete the franchise matter, and they will be
ready for the construction work. Zanesville is a
very prosperous manufacturing town of 35,000 inhabitants and will make an excellent eastern terminus
The construction work
for the Appleyard system.
on this line will be fully up to the standard of the
Columbus-Newark road, and through trains will be
run when it is completed.
The Columbus, Buckeye Lake and Newark is an

Appleyard road, and

J.

R. Harrigan

is

the general

OF SUB-STATION AT HIBERNIA.

and with the precision that governs the running of
railroad trains. A rate of about 1% cents a mile is
charged, the rate between Newark and Columbus
being 60 cents one way and $1 for a round trip. In
addition, the Appleyard roads issue 500 and i, coomile books, good over the Columbus, Buckeye Lake
and Newark, the Columbus, Lon-

and

don

Springfield,

if the cost to the
subscriber were made low enough.
"The value of the telephone is in the number of
subscribers and the efficiency of the service. This

company

realizes this fact, and will therefore place
telephones with its subscribers the same as the
gas company places its meters, making no charge and
asking no guarantee from the subscribers, except to
pay the company five cents for each outgoing call
Its

has been paid by a subscriber
when the service for the remainder of the year is free; while in the
residences the maximum charge will be
$50 a year. This will enable everyone to
have a telephone and pay for the actual
service rendered. There will be no party
lines in this system, each subscriber having

Dayton,
.,„.

Springfield and Urbana, Dayton
and Lebanon, the Columbus and
the Grove City and Southwestern
roads. These
will
ultibooks
mately be good over other lines,
either proposed ot under construction.
The books sell for $6.25 and

.

......

.

until

$85

™

year,

a

$12.50, respectively, or at the rate

They are
out in the name of the purchaser, but the coupons are accepted from anyone presenting
them.
of iy4 cents per mile.

made

Institute

Branch

in

Cin-

cinnati.

A

local

has

branch of the American
Electrical Engineers

of

Institute

been formed

at

Cincinnati.

The movement was inaugurated by
G. Bolles and the first meeting

F.

This company now owns the citv lines at Newark
and the line from Newark to Granville, seven miles,
one of the first electric lines built in the state to
connect two towns. This latter is to be entirely rebuilt and laid with heavy rails.
In all there is 15
miles of the line, and the Jewett Car Works is build-

— INTERIOR

was held in the officers' diningroom at the works of the Bullock
Electric Manufacturing Company
on Wednesday evening, December
17th.
Eleven members were present, and after forming a temporary organization and discussing
the different phases of the subject

some time, R. T. E. Lozier
was elected chairman and L. E.
Bogen secretary of the permanent
for

organization.

It

is

the

intention

to discuss papers presented at the

New York

meeting, as this will be
TELEPHONE TUNNELS IN CffiCAGO. - CROSS-SECTION SHOWING CONNECTIONS
to the fact that the
WITH BUILDINGS.
local meeting will be about three
weeks later than the one held in New York.
a metallic-circuit telephone connected with an autoMr. Bolles handed in 10 new applications for
matic switchboard.

feasible,

owing

membership and

stated that at least 10

probably be secured before January
of the next Cincinnati meeting.

The new Aurora

more would

12th,

the

date

Rockford and De Kalb
treasurer of Aurora
$10,000, which is the amount due the city for the
trolley company's franchise, granted last May.
This
(III.),

railway recently paid the

city

the first time that a cash consideration for
franchise has ever been obtained by the town.
is

a

"It

is

our intention

to

bring 200 pairs of cables

from the switchboard to a point accessible to the
cable and wire shafts built in the different buildings
for the purpose of placing wires and cables for the
accommodation of the tenants. At this point, a
three-foot sub-conduit Lateral [shown in the accompanying illustration] will be built, running from the
fix feet by seven feet six

the

inches lateral conduit to

space between the area wall and the building.

:

December

27,

The sub-conduit
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constructed

be

will

to

about

car and holds the scraper in contact with the third
rail just in front of the cpntact shoe.
Mr. Brinkerhoff positively asserts that there is no coating of ice

18

inches above the surface of the basement floor, a
sealed cover being placed over the conduit. In this
three-foot conduit it is our intention to carry a sys-

tem of 25 or 50 pairs of separate lead-covered
These separate 25 and 50 pairs of cables are
to each floor of the building.

From

In speaking of the hand scraper, he said that it's
had not been required during the last three
years, as it was only under the most adverse circumstances that the brushes would fail to take care
of the contact.

tions of weather.

it.

run

services

the cables, the

wiring for the telephones will be done. With a system of this kind the likelihood of a telephone beingout of service for any length of time is reduced to
the minimum, as any trouble which might occur in
ihc wiring or cable system would be readily detected.
Also by wiring the buildings in the manner described, we are providing for the future growth,
thereby preventing unnecessary annoyance to tenants

and owners of buildings.
"There is one other annoyance ihat the public will
be saved by our system, and that is the continual
tearing up of our streets. This will be beneficial to
the public as well as the company, saving a large
outlay for maintenance after the conduit system is
constructed. This same principle will be carried
out in the entire exchange, and a sufficient number of

tact shoes on one side of the car are between the
brushes. In this way a contact shoe is always pre-

ceded by a rail cleaner. This scheme works all right
under ordinary circumstances but fails when a severe
test is put upon it such as would result from a heavy
sleet storm.
I
am considerably in doubt as to
whether any apparatus has been devised so far that
will insure a good and sure contact, under all condi-

remove

so hard that this scraper will not thoroughly

cables.

to

459

When

asked concerning the most

be
removed from a rail, the manager of the Metropolitan
company described the following conditions "Suppose," said he, "we have had a night of cold weather,
with the temperature down to 18 or 19 degrees above
zero, perhaps, and the third rail and all surrounding
material has become thoroughly chilled and frosted.
Now, suppose that toward morning the weather
difficult ice to

:

the

Mr. Hopkins (general manager
company) remarked to me the other day, that

of
if

could invent a successful apparatus for clearing the
third rail of sleet and ice, my fortune would be made.
Judging from this remark, I take it he is of much the
same opinion as myself concerning the existence of
an absolutely sure rail cleaner. We have not been
in very much trouble but once in the last two years,
I

and

that

was one day

A

winter.

last

heavy

sleet

cables will be put in so that the future needs of the
system can be met without unnecessary expense or
delav."

Third-rail Contact as Affected by Sleet

and

Ice.

New York city
Manhattan Railway Company into all
kinds of difficulties with its newly installed third-rail
system on the elevated roads. Owing to the comRecent snow and

sleet

storms in

precipitated the

inability or neglect to equip its cars with
proper apparatus for keeping the third rail free from
ice and snow, its elevated system was, practically
speaking, put out of business for a considerable number of hours. The possibility of such interruption of
service has raised the question whether some practicable method is not at hand to guarantee at all times
and under all conditions of weather, a sure and thoroughly good contact with the third rail. Seeking an
answer for this important question, a representative
of the Western Electrician consulted officers of the
different elevated electric-railway systems of Chicago

pany's

with the results given.

Mr. H. M. Brinkerhoff, manager of the MetroWest Side Elevated Railway Company, said
"Yes we did have trouble with our third-rail con:

;

but that

is

a thing of the past for us now.

We

no
up our system. Our
scheme employs four steel brushes to a truck, or
eight to a car. These brushes are made of steel
feel absolutely certain that

matter

how

severe,

can

to about freezing

and a rain

instant the rain strikes the third

sets in.

rail, it is

The

frozen into

ice, and no steel brush made will
thoroughly enough to insure good contact.

a solid 'enamel-like'

remove

Then

it

becomes necessary to resort to the hand
Don't mistake me, however, and infer that
we could not continue service without the handscraper.
We could do so, but it would not be profitit

scrapers.

able or satisfactory."

politan
tact,

HEDLEY THIRD-RAIL SCRAPER.

warms up

no

sleet or rainstorm,

tie

A

was

then
asked concerning the
proposed
the
Manhattan
by
Railway
Company. Mr. Brinkerhoff spoke as
follows: "Yes; "we tried oil, and it is fairly
successful when one is dealing with sleet, providing the approach of a sleet storm is accurately
and positively foretold. On the other hand, if we
covered our third rail with oil and the storm did not
use

question

of

oil,

as

Storm had continued all night, and the next morning
we found quite a bit of difficulty in getting our
trains out of the yards.
Salt was brought into service and helped us considerably.
Once on the road
we found no difficulty in keeping the rail fairly well
cleared on account of the frequency of the trains."
After having heard the remarks made by Mr. Seely,

was with considerable curiosity that the opinion of
Frank Hedley, general superintendent of the Northwestern Elevated Railroad Company, and of the
Lake
Street
Railroad
Company, was
sought.
When asked whether his roads would be interfered
with by a heavy sleet storm, Mr. Hedley gave the
following answer "No, sir not by the worst sleet

it

:

;

storm that Chicago or any other city ever saw. I
will positively state that we can keep our cars in
operation, and on schedule time, through any kind
of a storm. Further, we do not employ any hand
scrapers at all. Our apparatus is entirel- automatic,
and it keeps the third rail entirely clear of all ice,
The Western Electrician described
sleet or snow.
my patent last May, hence I need not give you any
The
detailed account of its method of operation.
apparatus has successfully taken the Lake Street system through three winters already and the Northwestern through two. On that account, I feel not the
slightest hesitancy in

making so

positive an assertion,

know that the apparatus will bear it out."
The scraper which Mr. Hedley referred to is shown
As he says, this apparatus was described
in Fig. 2.
for I

May by the Western Electrician, but, for the
purpose of the present discussion, the following details are given here: The scraper is made up of steel
last

plates

set

into a

vertically, as

steel

shown

block.

in the cut,

These

plates

are

set

but they are turned at

an angle in the vertical plane, so as to more easily
remove obstructions from the rail that is, the flat
surfaces of the plates do not set perpendicular to the
The scraper is self-regulating
direction of motion.
;

THIRD RAIL CONTACT SHOE AND STEEL BRUSHES USED ON METROPOLITAN WEST SIDE ROAD

and will stand a heavy pressure without becoming damaged. Each contact shoe is protected by
two of these brushes, one placed in front of it and
one behind it. [This arrangement is shown in Fig. i.]
'bristles'

or conductor on a car can lower as

The motorman
many of the brushes

as he pleases, depending upon
the necessity of the occasion. One, two, three or
four may be brought into service, and if all four
fail in producing the desired affect, a hand scraper

put into service w-hich cannot fail."
This handscraper, as described by Mr. Brinkerhoff,
has a long handle, so that it may be operated from
the moving car. Each car carries one of these scrapers at all times. A man stands on the front of the
is

IN CHICAGO.

favor us with its presence, we discovered that Chicago's dust would take its place, and as a result, the
contact rail and shoe were soon covered with a
gummy paste which acted as bad, if not worse, than
continual sputtering occurred and holes were
ice.
burned in both the shoe and rail. For this reason
we abandoned the use of oil, and I imagine the Man-

A

hattan will have to do so likewise."
Garrett T. Seely, engineer of maintenance of way
for the South Side Elevated Railroad Company, gave
the following in regard to the third-rail problem
"We use steel brushes, the steel bristles being three
Four of these brushes are placed
to four inches long.
on the two trucks of each car, so that the two con-

and automatic in its operation, and in its normal posiIt may be raised, howtion rides upon the third rail.
The scraper
ever, at the discretion of the motorman.
is pressed down upon the rail by means of a long
spring, as may be seen in the cut. This spring allows the scraper to accommodate itself to any unevenness in the rail. When one set of plates has worn
away, the block can be easily and quickly removed
and a new one put in its place. The patent on this
scraper was granted to Frank Hedley on February 25,
igo2.

The above opinions give one a pretty clear idea of
the situation in Chicago, where the third-rail system
was first put into operation on elevated railroads.
Mr. Hedley and Mr. Brinkerhoff have both had much
experience in this particular work. Mr. Seely has
only been connected with electric railway work for a
year, and his opinion was based more particularly

on Mr. Hopkins' views and on what had been done
on the South Side system since he accepted his position with that company.
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Grand Rapids, Grand Haven and Muskegon Railway.
One of tlie recently completed interiirban electric
railways in the West is the Grand Rapids, Grand
Haven and Muskegon Railway. This road is representative of high-grade construction, embodying
the results of much valuable experience obtained
during the course of the construction of similar railway properties. The main line is approximately
35 miles in length, and extends from Grand Rapids,
the western metropolis of Michigan, to Muskegon,
a thriving manufacturing city of 30,000 inhabitants,

by two 250,000-circular-mil copper cables, securely
bound to the rail web and carried beneath the crossing

wood-pipe

with
pitch.
This method of insulating the third rail has
proven entirely satisfactory, and the leakage therefrom during wet weather is unnoticeable. The
bonds used on the track rails are crimped copperweb bonds with solid heads expanded into a
reamed hole by a screw compressor, and are entirely concealed underneath the splice plates, two
bonds being provided at each joint, in order to
avoid pinching by the splice bar. The third rail
is bonded with two 350,000-circular-mil flexible copper
applied by a combination hydraulic
bonds,
punch and compressor.
The main power-house building is constructed of
brick and steel, with tile roofing, and is thoroughly
fireproof throughout.
Engine and boiler rooms are
of approximately equal size and are separated by
a brick partition wall, strengthened
by pilasters.
a

.in

creosoted

conduit

filled

MAP OF GRAND RAPIDS, GRAND HAVEN AND MUSKEGON RAILWAY.

on the shores of Muskegon Lake and Lake
Michigan. A branch line extends eight miles in a
southwesterly direction, connecting Grand Haven
Junction, on the main line, with the summer resort
at Spring Lake and with Ferrysburg and Grand
Haven. The latter is a manufacturing city of 5,000
inhabitants, located near the lake shore, and both
Grand Haven and Spring Lake are excellent locasituated

summer

residences.
The railway closely approximates the steam railroad, both in territory served and quality of equipment. The road was designed for passenger, express and local freight business. Not the least important item in the acquisition of a passenger business is the improvements which have been undertaken for the purpose of converting Spring Lake
into a desirable summer resort.
Although the cars
of this road will stop at any convenient location for
passengers, it has been the endeavor to localize passenger and freight business as far as possible, and
to this end nine stations have been erected along
the line of the route. These are combination passenger and freight stations, with the exception of
those at Walker and Coopersviile, which, have an
independent compartment for the reception of substation machinery.
The permanent way has been located with exceptional care, avoiding all severe grades and sharp
curves, and provides a route between the main termini more direct, by one and 17 miles, respectively,
than those afforded by the two existing steam roads.
No attempt has been made to follow the highways,
and the road operates upon a private right-of-way
for the entire distance, with the exceotion of short
stretches through some of the larger towns, where
the highway is traversed.
The main line is single
track throughout and sectioned by frequent turnThe track proper is constructed of 70-pound
outs.
tions

for

The boiler room is provided with a monitor and
skylights for purposes of light and ventilation,
which, in the engine room, are accomplished by
skylights and ventilating hoods in the roof.
Floors
are entirely of concrete, that of the engine room
being arched between supporting beams to provide

basement

the accommodation of cable
the condensing system. Coal
is brought in upon
an elevated coal siding paralleling the boiler room.
The tracks are mounted
upon a masonry and steel supporting structure, befor

a

for

work and pumps of

December
waste gases
in

the

through

rear

discharge into a
of
the boilers,

brick

and

thence

27,
steel

igo2
flue

successively

improved circulating-type economizer,
vertical tandem exhaust fans, uptake and a short
steel stack, extending about 15 feet above the roof.
Provision has been made in the engine room for
six 250-kilowatt main generating units, of which
five have already been installed.
These units consist of 18 and 30 by i6-inch Westinghouse verticalan

compound condensing engines, direct-connected to
250-kilowatt Westinghouse generators, two of which
are 390-volt, three-phase alternators and the remaining three double-current machines, furnishing
both 650 volts direct and 390 volts alternating current.
The grouping of the machines places three
units of each kind on each side of the center of
the engine room, where are located two 37V2-kilowatt exciters, direct-connected to
Westinghouse
compound engines, running upon the condensing
systems.
The electrical equipment other than the generators is entirely contained in a fireproof wing, adjoining the engine room and symmetrical about its
transverse center line. In the openiner provided by
the absence of the dividing wall are located the two
main switchboards, which are placed directly upon
the wall line, thus preserving the rectangular shape
of the engine room.
Behind the switchboards is
installed all high-tension apparatus.
In the basement is the transformer vault, which will eventually
contain seven 400-kilowatt Westinghouse oil-cooled
transformers, four of which are at nresent installed,
one as a reserve only. These are delta-connected
and raise the bus pressure of 390 volts to a line
pressure of 16,600 volts for transmission. On the
first floor of the transformer room is located the
entire high-tension switching apparatus.
The hightension switches are of the Westinghouse pole-fuse
type, and are operated from a low wooden insulating platform for security against accidental shock.
Above these switches is the lightning protective
apparatus, mounted upon heavy marble panels and
connected with static interrupters upon the main
floor.
The transmission wires lead directly from
these panels through heavy glass insulating wall
tubes to an anchorage outside of, and secured to,
the wall and thence to the line. All connections
between transformers, switches and arresters are
of lead-covered cable, with heavy rubber insulation.
The low-tension board is divided into alternatingcurrent and direct-current sections, erected upon
either side of the center line of the transformer
wing. One board contains 5Jo-volt direct-current
apparatus only, and controls the direct-current side
of the double-current generators, the 125-volt exciters and the local feeders, while the other board
controls
alternating-current
the
machinery
and
transformer primaries. The boards are of Westinghouse design and embody the latest types of

standard T-rail, double-bonded, standard cedar ties
gravel ballast.
Spring frogs and long-point
switches are provided at all turnouts, which are all
single-curve
of the
or through-line type. Grade
crossings have been avoided, and all railroad tracks
are spanned by steel bridges of special design. The
earthwork bridge approaches are extended for some
distance back, for the purpose of securing an easy
grade for the interurban cars.
Not the least interesting feature of this road is

and

the

employment of the third

rail

instead

of

the

overhead system of distribution. Through
several towns and cities, where third-rail crossings
are impracticable, short sections of overhead have
been erected, but, outside of termini, these aggregate
less than 2,500 feet in length.
The third rail used
is
6s-pound standard T section, and is mounted
upon reconstructed granite insulators.
These are
bolted to every fifth tie, which is of extra length
purpose.
for this
The rail tread is approximately
six inches above and 19 inches distant from the
trolley or

outer rail. At all highway intersections the crossing is protected by cattle-guards and the third rail
is broken, suitable wood approach blocks being attached to the free ends, to allow passing contact
shoes to regain their bearings without undue shock.
The two sections of the third rail are connected

GRAND

RAPIDS,

GRAND HAVEN AND MUSKEGON RAILWAY. — FLOOR PLAN OF POWER HOUSE.

which are concrete-lined storage bins of 500
tons' capacity.
These bins are accessible from the
boiler room through openings in the wall directly
neath

opposite

each

stoker.

Four 250-horsepower vertical-header Babcock &
Wilcox water-tube boilers furnish the steam supply
of the plant, at a pressure of 160 pounds, provision
having been made for a future battery. The boilers are fitted with Roney mechanical stokers, which
are driven by small Westinghouse standard engines
located between the boilers, and are supplied with
coal by direct shoveling from the storage l^ins.
The

indicating
and
quick-break
recording
meters,
switches, circuit-breakers, time-limit relays and synchronizing apparatus.
The generating machinery
operates in parallel, the units being synchronized by
the control of the engine throttle and the indications
of a round-dial synchroscope.
complete system
of compressed-air piping and storage tanks provides
four 62-foot B. and S. combination baggage and
B'.
and S. parlor car
same equipment, with rich
efficient means for cleaning the electrical apparatus.
The distribution system is supplied with power
from three points, viz., the main station and the two

A

;

;

December
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The district near the power house is
supplied from the direct-current side of the doublecurrent generators, while the sub-station rotaries
feed the remainder of the line.
The two sub-stations at Coopersville and Walker
are, respectively. 12 and 22 miles
distant
from
the power station at Fruiiport. They are combination passenger, freight and sub-stations, and
are constructed and equipped along the same general lines as the power station.
Each station is provided with a fireproof high-tension tower, in which
is
isolated all high-tension apparatus in the same
consecutive arrangement as that employed at the
main station. This arrangement evidently permits
the use of a much lower building than would otherwise be possible, and adds largely to its attractiveness.
Fifteen thousand-volt current is led into the
sub-station
towers
from the transmission line
through heavy glass wall tubes to the high-tension
fuse switches, which are mounted upon the wall
of the tower, within easy reach of an operator standing upon the elevated high-tension gallery. The
current then passes through openings in the concrete floor to a bank of bayonet sw'itchcs, thence
continuing to the transformers resting on the ground
tloor of the station.
The bayonet switches were
provided for the purpose of isolating a defective or
driU'.aged transformer.
The employment of the delta
connection of transformers admits of this without
sub-stations.

•

nection.
Interference from alternating-current induction, in both high-tension and telephone lines, is
prevented by transposition of leads at regular intervals, and lightning protection is all concentrated
at the stations, none being applied along the line of
route on account of the difficulty of maintenance.
The rolling stock comprises 15 52-foot Barney &
Smith passenger coaches, three 40-foot express cars

and one construction car, furnished with tools, snowplow and a motor-driven winch. The passenger cars
contain 28 double^ non-reversible seats, upholstered
in red plush, and are finished in white oak and
holly, with plate-glass windows, doorlights and bulkheads.
A smoking compartment is provided in the
front part of the car, wdiich is ventilated by a suction draft induced during motion of the car by the
curvature of the front vestibule. Electric heaters
are provided throughout.
complete telephone set
on every car enables the conductor to obtain instant
communication with the despatching station by
means of liexible cord and plug which fits into the
telephone jacks located at all sidings and stations.
Special pole connections are also provided on all
cars, so that in the event of accident or disablement
at any point on the line, telephonic communication
with the despatcher may be had at once from the

A

car.

Passenger cars are equipped with two 150-horsepower Wcstinghouse No: 50-C. motors, both applied
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American Association and Physical
Society Meetings.
The annual meetings of the American Association
for the Advancement of Science and of the American
Physical Society will be held jointly in Washington,
D. C, from December 29th to January 3d. Sessions
of Section B, Physics, of the American Association,
will begin on the opening day.
On Wednesday, December 31st, the annual business meeting of the
.-\merican Physical Society will be held, and on that
day the programme will consist of papers from members of this society. The meetings will be held in the
chemical lecture room of the main building of Columbian University. The headquarters of the American
Association will be at The Arlington. Special railroad
rates are offered, and a large and successful meeting
is anticipated.
Dayton C. Miller of the Case School
of Applied Science, Cleveland, Ohio, is secretary of
Section B of the American Association, and Ernest
Merritt of Cornell University, Ithaca, N. Y., is secretary of the American Physical Society.
An advance list of papers to be read shows nearly
Among
50 titles, and this will probably be added to.
the papers the following are noted
"The Construction of a Sensitive Galvanometer," by C. G. Abbott,
Smithsonian Institution, with an introduction by S. P.
Langley, Smithsonian Institution; "Results of Comparisons of Magnetic Instruments," by L. A. Bauer,
United States Coast and
Geodetic Survey "The Con:

;

Governing

the CoMetals When
an Electrical Discharge Between Them," by
dition

herence

There

of

Is

Carl Kinsley, University of

Chicago

"A

:

Determination

of the Frequency of Alternating Currents by the Automatic Adjustment of the
Circuit to Resonance," by
Carl Kinsley, University of
Chicago
"On Methods of
e a s u r in g Radiant Efficiency," by E. L. Nichols
and W. W. Coblentz, Cornell LTniversity "The Infrared Spectrum of the Mercury Arc," by W. C. Geer
and W. W. Coblentz, Cornell University
"A Hightension Electrical Coil," by
G. Lenox Curtis, New York
;

M

;

;

Con-

"Experiments

city;

Very Brief ElecContacts," by Herschell C. Parker, Columbia
University
"The Magnetic
and Electric Deviation of
the Easily Absorbed Rays
cerning
trical

;

from Radium," by E. Rutherford, McGill University
(Title to be announced), by

G.l.^N'D

RVPIJS,
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disturbing the operation or phase relation of the
line, the remaining two transformers being able to
carry the increased load for a limited period. Lightning protection is identical with that of the main
station and is completely isolated inside the hightension tou'er.
Each sub-station equipment comprises two 250-kilowatt rotaries, with starting motors, three 200-kilowatt, oil-cooled lowering transformers and a six-panel white marble switchboard.
As in all work of this character and magnitude,
the train sheet has been the basis of all determinations for locations of stations, power equipment and
line conductors.
Owing to the use of the third rail
for the major part of the distance, no extra copper
feeders were necessary, the rail having ample crosssection to carry the entire current.
Where bracket
or span-wire overhead construction was necessary,
5co,ooo-circular-mil aerial feeders and No. 0000 B.
& S. hard-drawn grooved trolley wires were provided.

The main transmission line is carried upon 30loot cedar poles, set six to seven feet in the ground,
and is provided with a
which supports two of the
wire, forming the apex of
2? inches upon a side, is
"ridge-iron"

pin,

mounted

single-braced
three wires.

crossarm,

The

third

an equilateral triangle,
supported by a special

upon

the

pole

top.

Proper line insulation is secured by five-inch umhrella-tj'pe porcelain insulators.
All poles carrying
both trolley and high-tension wires are five feet
longer than the regular 30-foot high-tension poles,
order to prevent possible, contact of the trolley
with a live high-tension circuit. Brackets are constructed of two-inch steel pipe, with malleable fitlings, upper truss rod and steel span wire carrying
a single "round-top" straight-line hanger.
The telephone system has been installed with the
greatest care and embodies the most substantial conIn the open country, telephone wires are
struction.
carried at a height of 14 feet upon a line of 20-foot
poles, where no transmission line runs, and upon
the high-tension pole line within the transmission
district.
The circuit is metallic, of No. 8 B. & S.
in

and at all sidings taps are
down to waterproof jacks, conveniently located upon the pole for purposes of telephonic conhard-drawn copper,
brought

AND MUSKEGON RAILWAY, — INTERIOK OF ENGtNE ROOM.
the rear truck by Gibbs' suspension.
Trucks are
of the M. C. B. type, built by the Baldwin Locomotive Works, and driving wheels are steel-tired,
while those of the leading truck are spoked wheels
with chilled treads. Express
cars
are
similarly
lo

with two Westinghouse No. '^^ motors.
construction car has one No. ^(> motor per
a.xle, aggregating 300 horsepower in addition to the
winch motor. This equipment enables the car to
make emergency runs and perform all kinds of
heavy duty such as wrecking, hauling gravel cars,
pile-driving and sno\^-plow work.
All cars are equipped
with
Westinghouse air
brakes, supplied by type-D motor-driven, reciprocating air compressors, placed under the car body and
controlled from the vestibule.
Cars are dispatched by telephone from a station
located at Fruitport.
They operate at an average
cross-country speed of 35 miles per hour, with a
headway of 30 minutes. Lay-overs of six to 10 minutes at termini and car barns are provided in the
schedule, allowing ample time for making reports,
inspecting wheels and journals, fillino- sand boxes,
etc.
Express service is as yet seriously delayed by
the lack of terminal facilities, but it is expected that
regular express service will be started in the near

equipped

The

future.

The Grand Rapids, Grand Haven and Muskegon
commenced operation in the early part of the year
and has been uniformly successful in establishing
a permanent and lucrative traffic throughout its territory.
Although greatly handicapped by the lack
of suitable terminal stations, the road at once placed
itself upon a dividend-paying basis, thus demonThe
strating the wisdom of thorough construction.
road was located, designed and constructed throughout by Westinghouse. Church, Kerr & Co., and represents their latest practice in the railway

field.

R.
H. Thurston, Cornell
University; "Induced Radioactivity Excited at the Foot
of Waterfalls," by J. C. Mc-

Lennan, Toronto UniverFreshly Fallen Snow," by
S. J. Allen
"The Damped Ballistic Galvanometer,"
"On
by O. M. Stewart, University of Missouri
sity;

"Radio-activity

of

;

;

Conductivity of Solutions in Amyl
of
University
Amine,"
Louis
Kahlenberg,
by
and the
Wisconsin
"Relations Between Science
Patent System," by Charles K. Wead, United States
Patent Office; "Why Does the E. M. F. of a Daniel!
Cell Change When
the Density of the Solutions
Change?" by Henry S. Carhart, University of Michigan; "Absolute Measurement of the E. M. F. of the
Cadmium Cell," by Henry S. Carhart and Karl E.
Guthe, University of Michigan "On the Double Refraction of Dielectrics in a Magnetic Field in a Direction at Right Angles to the Lines of Force," by
D. B. Brace, Universitv of Nebraska
"A Lecture
Room Method of Analysing Irregular Electric Currents," by W. J. Humphreys, University of Virginia
"A Note on Arc and Spark Spectra," by Charles E.
St. John, Oberlin College.
the

Electrical
;

;

;

;

Two

City Electricians Wanted.

Under

date of December i6th a Canadian corre"The
spondent of the Western Electrician writes
city of Toronto is about to appoint a first-class electrical engineer at a good salary, whose duty it shall
be to look after all the electrical companies operating in the city. This is being done on the recommendation of City Engineer Rust."
Alderman Woodson of the Kansas City (Mo.)
Common Council has prepared an ordinance; to be
submitted to the council, which provides for appointment by the mayor of a city electrician, whose
duty it shall be to inspect and pass on all wiring
done in the city. The position is to pay $2,000 a
year and an additional amount of $1,000 is to be
allowed as salary for an assistant who shall be
chosen by the city electrician himself. The same
ordinance fixes the fees to be charged for inspection as follows.
Arc lamps, $1
electric
motors,
$r
incandescent lamps, one to 10, $1 incandescent
lamps, II to 25, $1.50; incandescent lamps, 26 to 50,
%2\ incandescent lamps, 51 to 100, $3; each addiA special committee
tional 100 or part of 100, $3.
has passed favorably on the ordinance.
:

;

Aurora and Southern Traction Company's books show the following figures for the
Total gross earnings, %'ii.month of November
542: net earnings, $12,469: net income available for

The

Elgin,

:

dividends, $4,135.

;

;

a
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Charles Lamb,

one of his essays, written

in

days of sailing ships,

leisnrely

tlie

December
in

descants in his

whimsical fashion on his Now as contrasted with
Now of a correspondent at the Antipodes. Similarly, an editor sometimes experiences regret that
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from

anticipates by a space of time varying

few hours to several days, or weeks perhaps, the'
of the reader. Thus, on the eve of Christendom's great holiday, the desire is strong within us
to wish every reader of the Western Electrician
a very Merry Christmas, but when these lines are
published Christmas will' have passed and wishes in

Columbus, Buckeye Lake and Newark Electric Railway. By
O.M.Carter. Illustrated
457,458
Institute Branch in Cincinnati
458
Progress on Telephone Tunnels in Chicago. Illustrated. 458, 459
Third-rail Contact as Affected by Sleet and Ice. Illustrated. 459
Grand Rapids, Grand Haven and Muskegon Railway. Illustrated

460, 461

American Association and Physical Society Meetings

461

Two

461

City Electricians Wanted....

—

Editorial

Braking

and Traction

Brakes.

(American

Electrical Engineers.)

462

....

Institute

of

463, 464

465

Some Brake

Tests and Deductions Therefrom.
By J. D.
With Discussion
463, 464,
Railroad Car Braking.
By R. A. Parke. Illustrated.
With Discussion
464,
Important if True
Fraok Hedley Appointed General Superintendent of New
York Rapid Transit System. Portrait
Keiley.

Illustrated.

However, there is
still ample time
to express the hope that all and
singular to whom these presents may come may enjoy a Happy New Year, and this we do with a
right good will.
relation

Development of the Telephone Field. Illustrated
466,
New Telephone Patents. Illustrated
Telephone Controversy in St. Petersburg
Nebraska Independent Telephone Association
Cumberland Service Near Evansville
Telephone News from the Northwest
Ohio Telephone Notes
Indiana Telephone Items
466,
Michigan Telephone News
Southern Telephone Developments
New Telephone Ringer
General Telephone News
New Companies
Telephone Men
Manufacturers and Dealers
Weston Instrument Patents Upheld
American Capitalists Plan Lighting System for Paris
Space Telegraphy
Marconi Sends Messages Across the Atlantic Successfully.

Now

to

be in vain.

will

it

before

railways

the

it,

to indicate that

The

that

body seem

know what

to do next.

of

actions

does not

it

came up

subject

for discussion at the meeting

on Monday of this week. Several substitutes
for 8r amendments to the proposed statute sul^mitted
by Alderman Finn's committee were offered, showheld

ing

that

aldermen were not very enthusiastic

the

member

over the measure as a whole, although no

CoU'ns' Lecture

Developments of De Forest-Smythe Systam
Stone Space-telegraph Patents

Few more

With

the

railways,

means
has grown

corresponding

in

of

Institute

Engi-

Electrical

neers has done well, therefore, to devote a meeting

467

seen by the comprehensive abstract of the proceed-

467

discussion

of

this

New York

ings of the meeting in

As

topic.

vital

last

will

467

were presented.

467

of Brooklyn, described brake tests

467
467
468
468

468

One, written by Mr.

on

J.

D. Keiley
cars

electric

gave deductions therefrom, with comparison
curves and tables. The other paper was read by
Mr. R. A. Parke of Pittsburg and was more fundamental in character, going over the whole subject
of railroad-car braking and ending with a brief description of the new, yet old, magnetic brake. These

and

and the

papers brought out a valuable discussion,

whole forms a useful addition to technical

471
471, 472

472

Electric Lighting
Electric Railways

472

Power Tranfimiasion

472

472

472
472
472. 473

473

473
473, 474

DATES AHEAD.
Master mechanics of street-railway companies (meeting for
organization), Cleveland, O., January 12, IQ03,
Northwestern Electrical Association. Pfister House, Milwaukee, Wis., Jaiuary 2t, 22 and 23 1903.

—

the slightest doubt that an overwhelming preponderance of the voters would be strenuously opposed to a

return to the old steam locomotives.

proved that

The

power

electric

is

Experience has

better than steam for

elevated-railway operation, from the point of view
of the passenger as well as the operating company.

Institute

is

Investigators

pure and theoretical

in the field of

much

science have had

to say lately on the electron

theory,

and one of the

subject

is

contributions on this

latest

made by W. Sutherland

in an English
Mr. Sutherland has endeavored to reduce
molecular attraction to the electron theory, and his
efforts along this line of work are very interesting.

journal.

A

neutral

gaseous molecule,

containing a positive

and a negative electron, is conceived at the outset.
Such a molecule will have poles like a magnet, and
will exert upon a similar molecule an attractive or
repulsive

a

increase

is

so

more

as

However, an

and

itself,

and

itself,

accordingly

action,

poles are nearest.

repulse

a

happens

it

tends

to

on

that

or

unlike

attraction

like

tends to

diminish

whole

the

attraction than repulsion.

The mole-

cules attract each other, like magnets, with a

force

varying mversely as the fourth power of the distance.
The author indicates that a strong contrast

shown

law of gravitation, and the first
is satisfied
by the
fact that molecular mass does not enter into the
expression for molecular attraction.
It
may be
considered that the two electrons of a molecule, like
l\^aCl, when giving the line spectrum of sodium, revolve around one another in a circle of such size
tfiat centrifugal force and electric, attraction are in
is

the

to

equilibrium.
the

They

revolve

atom of sodium.

retical

perhaps

The author

entirely

within

calculates a theo-

frequency of revolution amounting to 28 X 10"
is about 10 times as large as that

per second, which

of the visible part of the spectrum.

Marconi has succeeded

it

useful

and timely char-

a wireless

not three dots merely, but a complete dispatch,

is

from all accounts, not only one but several
messages have been sent. The question that now
and,

naturally arises
telegraphy, on
is

evident

toward the

that

Is practicable transatlantic space

is.

commercial

goal,

but

now

in

sight?

It

important problems as
and immunity from atmoremain to be disposed of

such

non-interference

speed,

lines,

another great step has been taken

spheric disturbance

praise in dissemi-

in transmitting

message across the Atlantic and is entitled to great
praise for this wonderful achievement.
This time

still

literature.

all

deserving of

Marconi himself has said that space telegraphy is
destined to supplement the ocean cables, not to
supersede them. He undoubtedly knows more of
the possibilities of the wireless system than any
other man, but the new telegraphy may be extended
Certainly, it
far beyond his present conjectures.
has shown a constant, if slow, development, and
no one can set for it metes and bounds. On the
other hand, almost everything done so far has
been of an experimental nature. In every case
where space telegraphy and the older method have
been tried under conditions admitting of a comparison, the latter has done the better work. It
'

nating knowledge

of this

acter.

470
470

—

week, pre-

467

467

as

be

sented elsewhere in this issue, two excellent papers

471

Record

in-

obvious that the
of keeping the cars
is

it

to

471

,

and

size

467

471

Trade News

in

466

470, 471

Miscellaneous

increase

steady

The American

the

service

condition of the electron theory

important subjects can engage the atmanager than that of

under perfect control

470

Publications

rail-

weight of motor cars and the great extension of

ratio.

electric

was in some doubt whether sure contact could
be had under all conditions of weather we have not

bill

tetion of the electric-railway

466

the

tive

there

of the

Legislature, are matters for conjecture.

466

470

Societies and Schools

in

ways and possibly of gas and electric-light plants
also, but just what form the proposed bill or bills
will finally take, and the subsequent action of the

A

STRIKING diversity of opinion

among managers and

i

election

providing for the municipal ownership of street

of providing

Personal

Illustrated Electrical Patent

to the Legislature the passage

necessity

470, 471, 472

Business

ommend

466

DEPARTMENTS,
Correspondence
New York Notes
New England News
Southern Developments
Detroit, Michigan
From the Buckeye State
Information from Indiana
Northwestern Notations
Canadian Intelligence

spring's

last

favor

in

probable that the aldermen will rec-

is

466

470

Combination in Germany
Book Table. — Bauer's "Magnetic Declination Tables"

next meeting,

it

electric

Transportation Building at St. Louis Exposition
468
New Electric-railway Systems. Illustrated
469
Technology School for University of Chicago
470
Consideration of Chicago Municipal-ownership Report PostAll gem eine- Union

until the

Chicago,

terurban

468

poned

consideration

After the vote

January sth.
of municipal ownership at

466

468

Illustrated

was deferred

of the subject
to be held on

Finally,

principle.

further

discussion,

467

46S

Globe Direct-current Enclosed-arc Lamp.

considerable

after

find

will

it

that the Chicago City Council has the pro-

braking.

467

we believe
patience the traveling public of the

little

has been in Chicago. In this city,
if a ballot were taken among the patrons of the
South Side "L" the very road whose representa-

posed municipal-ownership law in relation to street

465

465

there has been a great public outcry; but
that with a

eastern metropolis

465

465

ways are new, much difficulty has been experienced
in moving the trains in a recent sleet storm, and

satisfactory as

and combat public ownership on

Page.

In

Now

of the council had the courage to arise in his place

CONTENTS OF THIS NUMBER.

from serious interruptions, winter or sumNew York, where elevated electric rail-

free

mer.

a

CORRESPONDENCE

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

Now

his

and

1902

27,

is

shown

to exist

engineers of elevated electric

railways in relation to the problem of maintaining
third-rail contact in sleet storms.
tive

of the Western Electrician,

To a representawho recently made

some

inquiries

many

elevated-railway systems in Chicago gave the

on the

subject,

three officers

of as

views which are recorded on another page. Two of
them agreed that it was possible to keep third-rail
trains

moving under

all

conditions of sleet and

ice,

may

not always be thus, but so far as transatlantic

communication goes,

methods. The third, with a
shorter term of experience in this particular kind
of railroading, thought that imder unusually severe
conditions transportation service on elevated roads

wireless

depending on contact-rail
terrupted, and said that a

time-tried cables

but

the

disagreed

third

needed.

rail

Thus

as

to

operation

in

all

in-

keep

and ice was greatly
the preponderance of opinion is in

clear

of sleet

favor of the practicability of steady
eration

might be

reliable invention to

sorts of weather;

the 330,000 passengers

who

third-rail

op-

and we think that

use the elevated roads

of Chicago daily will agree that the service

is

good

mains

the

future

still

re-

simply an interrogation point.

While the feature of transoceanic space telegraphy
thus looms doubtful on the horizon, the laying of the
is

proceeding apace, as witness the

operations in the Pacific.

Even

as

we

write, notice

comes that the American cable between San Francisco and Honolulu will be completed on or about
January ist and operated in connection with a system of land lines in the United States. A temporary
scare having subsided, cable shareholders are still
undismayed.
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BRAKINQ AND TRACTION BRAKES.
At the meeting of the American Institute of Electrical Engineers in New York on Friday evening,
December igth, the general suhiect for discussion
was "Bralving and Traction Brakes." About one
hundred gentlemen were present, many of whom expressed tlieir views on the topic of the evening. In
his introductory remarks President Charles F. Scott
said:
"Difficult braking problems are now being encountered in electric traction. The old hand brake
of the horse car is inadequate when weights have
increased tenfold, and speeds on our streets have
increased three or fourfold, thereby increasing the
stored energ\' in the car too times. Interurban railways, with their still heavier cars and far greater
speeds, make the problem of braking quite similar
to that in steam-railway service.
"In electric service in elevated and underground
city railways, where stops are frequent and highschedule speeds are essential, certain new elements
have entered into the brakin.g problem. Ordinarily,
brakes are for the purpose of facilitatin.g traffic and
preventin.g accident. The new feature of commercial
value which has come into the problem is that of
quick retardation. The run from one station to the
next consists in acceleration, runnin.g at a sensibly
constant maximum speed, and retardation. To increase schedule speed it is important to lessen the
time of retardation as well as that of acceleration.
This is a new demand. It presents a new point of
view in braking problems which have not previously
been of importance in regular service.
"This is illustrated by the marked difference in
schedule speed under average conditions, such as
prevail on the elevated railways of Greater New
York, between a low rate of braking and quick retardation.
A change in the rate of retardation from
one mile per hour per second to three miles per hour
per second increases the schedule speed about lo per
cent.
This effects a saving in time to the passengers
of 10 per cent, and it reduces the nurnber of trains
required for carrying a given number of passengers
by 10 per cent.
"We may divide the brakes in ordinary use into
Hand brakes and power brakes. The
two classes
latter may be again subdivided into air brakes and
When the air brake is used on elecelectric brakes.
tric cars electricity is an acceptable auxiliary through
the agencv of the motor-driven pump.
The
"Electric brakes are of several general types.
motor itself may act as a brake in either of several
ways. The motor may be reversed. This is a severe measure, which is seldom applied except in
an emergency. The motor may be used as a dynamo
for absorbing the energ\' of motion of the car. The
power delivered by the motor or dynamo may be
employed usefully by being returned to the line, of
charging a storage battery on the car, or by heating
rheostats which are used for heating the car. or, on
the other hand, it may be wasted in heating rheostats
:

under the

car.

"Again, the current from the motor may be used
for operating some form of magnetic brake. In this
case the car is retarded both by the energy taken by
the motor acting as a dynamo and also by the fricThe brake in
tion produced in the magnetic brake.
this case may consist of two disks, one stationary and
the other mounted on the car axle, or it may be track
brake, in which there is friction between moving
shoes and the track rail.

"Magnetic brakes may be operated independently
of the motors by current obtained from the line
or from a storage battery.
"These methods indicate various ways in which
electricity mav be used for brakin.g and make obvious
the extreme flexibility of electricity in its application
The apnlication of the
to problems of this kind.
braking effect in proper amount at the proper time
and with a reliable method of control places very
exacting requirements upon the designer of braking
apniiances."
Two papers were then read. Mr. Keiley. the author of the first, who is connected with the Brooklyn
Rapid Transit Comnanv. was unavoidahlv absent.
His paper was read by W. C. Andrews. Mr. Parke,
who is engineer for the Westinghouse Air Brake
Company of Pittsburg, was nresent and read his

own

paper.
given.

Brief abstracts of the papers are here

—

slow acccloraliun to comparatively low
speeds, and the braking of light cars with
passenger load equal to 60 or 70 per cent,

tive traction

maximum
maximum

of weight of cars

—to

the conditions of electric traction with distributed motors.
In the latter case the
motors are carried on the passenger trucks, with
armatures geared directly to axles; here we find
rapid acceleration to high maximum speeds, and the
braking of cars with maximum passenger loads equal
to but 45 or 50 per cent, of the wcioht of cars.
The
rapid acceleration and high maximum speeds with
very efficient braking make possible high-schedule
speeds under conditions of frequent stops.
concurrent condition, in many instances of the first importance, is the relation between effective braking

A

s==pp

by

On

Deductions Thereerom.

j.

d.

keilev.

elcctric-railwav operation, and of the fact that the
design of equipment and track has been in a period
of evolution from horse-car practice to a condition
approximating heavv-railroad practice, manv branches
of the art. esneciallv the subiect of braking, have
not been developed in the same oroportion to their
nns5ibiliiics as has the subject of train braking with
locomotive traction. It is apnarent that the conditions of electric traction and the service reouirements and constructions which have made desirable.
and even necessary, great advances in the methods
of braking, have also to some extent rendered these
advances nossible. and have given to investicitors
of the subiect. as well as users of train and car
brakes, a new interest and a broader field of activity.

the hrakinc' of elevate'' 'nd Hchf infrurb^n
cars or trains, the a="ect ^f th" "i-f-biem '"'=. "f
course, been changed from the conditions of locomo-
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FIG.

2.

BRAKE TESTING.

was fitted with a drum carrying a contact plate
which momentarily closed a battery circuit once in

car

revolution;

this

circuit

energized an electro-

magnet operating one of two recording pencils, under
which a slrin of paper was drawn at uniform speed

FIG.

and

I.

COMPARISON OF BR.^KE TESTS.

accident.
Notwithstanding these
mechanical limitations and operating remany small electric-railroad companies,
and even many very large systems, have apparently
been satisfied with old apparatus and have continued
to' use the single floating lever (or sway bar), inliability

changes

to

in

quirements,

herited from horse-car practice. Another class of
users have, at great expense, equipped their cars
with novel and complicated apparatus, to be used
in developing greater force for the application of
brake shoes to wheel than could be produced with
similar dispatch by human muscular effort when apthird
plied to brake wheels or crank handles.
class of users and a large class of investigators have
other
retardation
of
cars
endeavored to effect the
by

A

friction between wheel and rail set up
by the pressure of brake shoes upon wheels.
A class of braking which is of the first importance
on account of the very large number of cars in serv-

means than

ice, and the magnitude of the accident liability affected by them each year, is the emergency braking of
cars of from 15 to 25 tons weight (including passenger
load), from speeds which are under 30 miles per
hour. This class of brake service is clearly differentiated from what is commonly known as "highspeed" braking, and requires for its accomplishment
Consider, for instance,
a' different sort of apparatus.
the case of a double-truck electric car used in city,
suburban or interurban runs, or for all three classes
This is a very ordinary case,
of service collectively.
and perhaps the most exacting requirements on the
braking apparatus of such a car are those met with
in the city or suburban runs, where cars are operated over public highways and unprotected crossings at comparatively high speeds. Under these conditions, emergency stops must often be made, and a
braking apparatus is required which is capacitated
to stop a car that is moving at a rate varying from
15 to 30 miles per hour, and in the shortest possible
distance after the motorman receives notice of the
necessity to check the speed.
Such cars are frequently equipped with merely a
hand brake and a single floating lever (giving anywhere from 25 per cent, to 40 per cent, excess brake
with a hand brake and
pressure on the rear brake)
some system of equalizing levers with air or other
power brake and equalizing levers or with some
power brake in which, in addition to the friction
between wheels and rails, as introduced by a rail
shoe depending for its friction either upon a portion
of the weight of the car, an entirely separate frictional force is set up by electromagnetic action between the rail shoe and the rail. None of this apparatus, except, perhaps, the last mentioned, exhibits
any marked advance over the braking of cars used
in locomotive traction in city or suburban service.
This paper will contain a brief statement of^ certain methods which have been used in the determining
for an electric-traction company the relative merits
of several types of power brakes.
In designing new or investigating existing brake
apparatus, the identity and relative importance of
the several consecutive events which occur in the
stopping of a car under ordinary conditions should
he fidlv considered. It was thought desirable in
|V-<. bral'o tests described
below to n1ot accurately a
curve sheet, such as is shown in Fig. i, where the
;

account of the widely varying conditions of

:

each

;

.\xd

A

A

r '>,

;

Some Br.\ke Tests

distances in which a car can be brought to a stop
from dift'erent speeds at brake signal are shown
graphically for the brakes under consideration, as
this is the first question usually asked concerning
the performance of a brake.
curve sheet was
worked up for each braking test.
considerable number of individual sheets were
worked up for each type of brake tested, and from
these sheets were determined coefficients or equations
of curves of comparison.
Fig. 2 is a diagram showing the method of obtaining accurate measurements of the distance required for stops. Fig. I is a comparison' chart, showing stops from speeds of 12 to 18 miles per hour,
with six different brakes.
The following method was adopted to secure the
requisite data for plotting these curves
In all tests
the same type of car was used, mounted on similar
trucks, and all cars were put in as nearly the same
condition as possible and loaded to the same gross
weight by an amount equivalent to a heavy passenger
load.
The cars were run in the same direction over
the same section of track on a uniform grade, wind
and humidity conditions being as nearly uniform
as possible, and great care was taken to determine
with accuracy in each case the speed of car at brake
signal and the actual distance traversed between brake
signal and the stopping of the car.
An axle of the

by a very accurately adjusted spring motor. The
operating magnet of the other pencil of the two
above mentioned was energized by a circuit which
was closed every half second by a contact-maker
actuated by a carefully adjusted clock movement.
It will be readily seen that with this apparatus a
record sheet could be obtained that would contain
from this the
a clear record of wheel revolutions
number of revolutions durin.g any interval or the
duration of any particular wheel revolution could be
determined with great accuracy.
The method of using this apparatus to obtain the
"V^Hien the arrow mark
data desired was as follows
on wheel (see Fi.g. 2) is in contact with rail, the revolution-counter circuit is closed by contact on axle.
Each run started with this mark in contact; at stop
the point of contact between wheel and rail was
marked on rail, and the car rolled on until the arrow
mark on wheel again came in contact with rail, giving the final fractional part of a revolution to be
used in getting the total length of run by wheel
revolutions, which was subtracted from the length
of run by tape measurement to get the distance
skidded. In Fig. 2 (A) is the position of wheel at
start: (B), position of wheel at stop; (C), position
to which wheel was rolled to get last fractional part
of a revolution; (S), point at which brake signal
was given, determined by record of revolution
counter: (AB), tape measurement, total distance
run:
(AS), computed from revolution recorder;
(SB).
(AB)
(AS), distance to stop
The car was placed near the starting point and
moved backward or forward until the contact on
the axle drum was closed, then the point of contact
between the wheel and rail was chalk-marked both
on wheel and rail. Then the record naper was put
in motion, the car started and brousht up to speed
very gradually to avoid the possibility of slinning
of the wheels. 'When the desired speed was attained,
an electric bell was rung as a signal for an emergency stop. The circuit of this bell traversed the
onerating magnet of the chronogranh pencil, and hv
drawin.e this pencil farther than it was ordinarily
drawn by the clock circuit, produced a clearly defined record of the exact time at which the signal
When the car was brought to a
bell was rung.
full stop, the bell was rung a.gain in order to make
a record of the time elapsed between brake signal
and stop. The position of the point of contact of
the front wheel was then carefully marked on the
track, and the car moved slowly along until the
;

:

—

=

chalk mark made on the wheel was brought
again in contact with the rail, and the rail was
niarked at this noint. A tape measurement was then
made between the first and second marks, giving acand between the
curately the total leneth of run
second and third marks, to determine the distance
traversed in the final fractional part of a wheel revThe distance from start to brake signal
olution.
determined by the wheel-revolution record on the
first

:

chronograph chart was calculated: this distance deducted from the total length of run (a tane measurement), gave an accurate measure of the distance from
brake-signal to stop. Furthermore, where there was
a difference between the total distance run bv tane
measurement and the total distance indicated by the
wheel-revolution chart, such difference only occurred
in case of skidding, then the difference was the

measure of the distance skidded.

The charts show the relative efficiencies of the
various brakes for emergency stons; for in.stnnce. at
T?% miles per hour sneed at brake signal, th" distances from brake signal to stop are
For brake
;

—

:
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(A), hand brake, 164 feet; for brake (B), power
brake, 115 feet; for brake (C), power brake, 112
feet; for brake (D), power brake, 100 feet; for brake
(E),

power brake

(B)

with

levers,

differential

93 feet; for brake (F), power brake, So feet.
The curves show plainly the relative efficiencies
of the several brakes in making emergency stops.
To reduce the liability to accident and to effect
economy in the use of motive power, it is desirable
to secure as high a rate of braking as is consistent
with the comfort of passengers; and if we assign a
total cost per equipment per year to each type of
brake considered, then the most desirable brake will
be that for which this total is a minimum. The
total cost per equipment per year should include the
Cost of maintenance, labor and
following items
material, cost of power for operating brakes, interest
on investment, cost of accidents per equipment per
:

year.

The

cost of maintenance

and for power must be

estimated from the best data at hand.

As

to

the

cost of accidents, a figure was readily obtained for
figure was also obtained for brake
hand brakes.
(D), for which the record of a number of equipments was accessible. From these amounts, chargeable to hand brakes and brake (D), the amounts
which should be applied to the other brakes were
estimated -by a graphical method, taking into consideration the distances in which stops may be made
with the respective brakes. Under the item of cost
of power in the original comparison a charge was
made against the hand brake, which represents the
amount of power necessary for operation with hand
brakes in excess of what would be required with a
power brake, due to the lower rate of braking with

A

as the same schedule speed can be
maintained at a smaller expenditure of energy by
using a more effective brake, the time of running
with power being reduced and cars allowed to coast

hand brakes

;

a greater distance.

Below

is

for several

given an approximate comparison
power brakes

A

B

C

D

E

table

F

power
Maintenance of
brakes and estr-ordinary repairs, chargeable
58.80
29 20

10.95
5

58

53

68.95

ifii

29.20

36.25
'25

15

11.50

37

17.50
30

79.75

72.50

55.70

6.50

The totals above, which are, of course, only of
approximate accuracy, show that under certain conditions a very considerable amount per annum
be saved by the judicious selection of brakes.

may

Railroad Car Braking,
by

r.

a.

parke.

full efficiency of braking without exceeding it
the injury of wheels and detriment of efficiency,
while, at the same time, it must provide a superior
pressure, that may vary considerably under different
conditions, in the main storage reservoir, to insure
prompt release of the brakes and restoration "ol
pressure in the auxiliary reservoirs, without any
variation of the working pressure in the latter
an exacting combination of conditions, not easy of
realization, but of capital importance.
Of the apparatus for the immediate application of
the brakes to the wheels, sufficient has already been
said, it having been indicated that, in the single case
where the unit invariably consists of a single car,
simply an air cylinder in communication with the
motorman's valve meets all the requirements, while
the conditions of every other case justify nothing
short of the efficiency of the quick-acting autoinatic
apparatus, and, where characterized by high speeds
and frequent stops, the superior efficiency of the
high-speed brake is essential to high efficiency of

the
to

'

service.

The

application of other fonns of power than compressed air to brake service has been practically Urnited to the vacuum and electricity.
The limited pressure and bulky apparatus have restricted the use of
the vacuum to comparatively light vehicles, and it
is fast becoming a mere historical feature of the development of the art of braking. Electricity has
been experimentally applied in various forms of apparatus, but has only recently becoine recognized as
a means of promising utility in practical braking.
The simplicity of employing the back torque of the
car motors of electric railioads for retarding purposes has appeared very attractive to those unacquainted with the objection to dependence upon that
means alone. In combination with other means of
retardation, so that excessive heating may be avoided,
this means of braking cars has been used with some
practical success.
But the application of electricity
to the purpose of braking that appears to overshadow
all others is that of the magnetic brake, which embodies such novel applications of old devices, with
results so phenomenal, that the use of electricity as
the source of braking force in electric-railroad service at once occupies an interesting position with a
very promising future.
The magnetic brake forms part of a combined
braking and car-heating system, in the latter of
which, the diverters of the ordinary car-starting ap7
paratus are so also used as resistances for grading
the current employed for braking purposes that they
serve to heat the car. This part of the system is
itself of such interest that, while it is a separate purpose, a brief description is excusable.
It appears to be a well-established fact' that the
heating effect due to the use of the diverters in starting is not alone sufficient for the practical purpose
of heating the car, under the usual varying conditions of service
but when, in addition, the heating
effect of braking is also diverted to that purpose, the
heat supply is abundant. Two systems of diverters
are therefore used, one beneath the car, radiating
the heat into the external atmosphere, and the other
suitably arranged within the car for heating purposes.
The two systems may be so combined, according to
the temperature and weather, that any desired portion of the generated heat, from none of it to all of
it,
may be employed for heating the car, and any
remaining heat is dissipated. The heat supply is, of
course, intermittent, but the heaters are so constructed that they readily absorb the heat as generated, and gradually and continuously supply it to
In this manner the
the car for uniform heating.
cost of the trolley current, ordinarily required for
heating purposes an item of no mean proportions
is entirely obviated.
The brake apparatus itself consists of a combination of a track brake with the ordinary wheel brake.
Track brakes have long been known and variously
proposed for practical use, but no satisfactory application of these devices appears to have been made.
The track brake consists of a system of brake shoes,
arranged beneath the car, directly over the rails,
which may be forced down upon the rails to produce
There are several serious obthe retarding friction.
stacles to the attainment of satisfactory efficiency
from this method of retardation. In the first place,
as the weight of the car must be lifted off from
the wheels and transferred to the track-brake shoes,
it is obvious that the shoes must be so formed that
they will guide the car upon the rails as safely and
This appears to be imsurely as do the wheels.
practicable, and, where the track brake has been
employed, only so much of the weight of the car
transferred to the brake shoes that there still
is
rests upon the wheels sufficient weight to enable
them to guide the car securely. Thus only a portion
of the weight of the car is available for rail friction.
Again, it is manifest that the friction of the trackbi-ake shoes is of the same dynainic character as
that of the brake shoes upon wheels, which varies
inversely with the speed, and is very much inferior
to the static friction of the rotating wheels upon
the rails, which is the measure of the available fricWhile it is
tion of brake shoes upon the wheels.
undoubtedly true that the large area of contact between the rails and track-brake shoes that may he
;

[In this paper were given a sketch of the practical
development of brakes in railroad service, an analysis of the results of investigation of brake-shoe friction, a definition of the requirements and limitations
of brake efficiency in practice, a consideration of the
loss of braking efficiency through disturbance of the
normal rail pressures by brake retardation and a
description of the means of compensating for it. The
concluding paragraphs are given in full.]
To enter into the detail of the air-brake apparatus
employed to furnish the braking force, in a paper
of this character, would unduly extend it and would
The compressedalso be a work of supererogation.
air supply generally implies a suitable compressor
upon the car, or, if operated in trains, one or more
upon each train. Storage of the compressed air in
sufficient quantity has, however, been satisfactorily
accomplished in some cases, and possesses certain
advantages. The air is usually stored at a comparatively high pressure (generally 150 pounds) in large
reservoirs secured beneath the car, or in any other
convenient place. It is delivered through a reducing
valve into the "main reservoir" of brake operation,
at the desired pressure, where it is handled in the
ordinary manner. In such a system a single air
compressor of large capacity and high efficiency
compresses the air at a station, where it is stored
and charged into the car storage reservoirs from
time to time. The advantages lie in avoiding the
cost of installing and maintaining compressors upon
The disall the cars, and in cheapness of operation.
advantages consist of the bulkiness of the storage
reservoirs and the time required to stop and charge
them, and also the limited distance that may be
traversed in the intervals. Where the air is compressed upon the car, the compressor must be accessibly constructed and placed upon the car, and
supplied with clean, dry air. It may be operated by
steam, by a separate electric motor, or by the car
motor, through suitable connection with the car
Its opaxle, as circumstances render it expedient.
erations should be so controlled by a governor that
it shall cease whenever the maximum storage pressure has been attained in the main reservoir, and
.shall be renewed when operation of the brakes has
reduced the storage pressure to the inferior limit.
Upon the motorman's operating valve, the satisfactory operation of the brake system in large measure depends. It must not only present the means
of accurately gauging the force of brake application
and of promptly releasing the brakes, but must also
define with precision the pressure of the air with
which the auxiliary reservoirs are charged, to insure

,

—

,

in a track-brake friction which is
superior to that of the sliding wheels (prois transferred to the trackweight
the
entire
vided
brake shoes), it is doubtful if the conditions permit
the realization of as high a coefficient of friction

employed results

much
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where brake shoes rub upon the track as where they
are applied with the same force to the wheels, and
it is certain that a track brake of any construction,

working upon
an

this

principle,

is

much

inferior

to

wheel brake of the "hieh-speed" type.
The combination of a track brake of this kind with a
wheel brake is merely an added intricacy, as the efficiency of the track brake is entirely at the expense of
the wheel brake, in robbing the latter of the rail friction upon which its effectiveness depends. For these
reasons, and for the additional one of constructive
complication and cost, no practical application of the
track brake has ever been made, within the knowledge
efficient

of the writer, except in certain cases of street railroads
with exceptionally heavy grades, where an independent track-brake system has been installed for emergency use only, in the event that the wheel-brake
system should become disabled.
But the magnetic brake introduces an entirely new
element, through which the track brake does not
interfere with the efficiency of the wheel brake, but
both adds to its normal retardation and provides the
operating brake force.
The track brake shoe is
placed between the two pairs of wheels, and, instead
of being forced upon the rails through an effort
from the car, is drawn to the rails by an electromagnet suspended from the car, thereby not merely
adding its friction to the unimpaired friction of the
wheel brake, but also actually increases the rail pressure of the wheels to the extent that the supporting
springs for the track shoes and magnets are in tension through the descent of the track shoes to the
rails.
The construction will be better understood
by reference to Fig. 3.
In Fig. 3, the magnetic-brake apparatus is shown
as applied to a four-wheeled, swiveling truck, the
parts of which are in dotted lines, more readily to
distinguish the brake apparatus.
The electromagnet
(a), dividing the track brake shoe (b) into two parts,
is secured by pins to the two push rods (c), and
suspended at a proper distance above the rails by
the adjustable springs (h). The push rods are secured by pins to the lower ends of the brake lever

FIG.

3.

MAGNETIC BRAKE.

(d), which
adjustable
are pivoted
links (f),

are connected at their upper ends by the
rod (g), and at an intermediate point
to the brake-shoe holders, and the hanger
suspended from the truck frame. The
push rods (c) are telescopic, as shown in the sectional view of the one at the left, so that a movement of the track shoe toward the right relative to
the truck frame, causes the wheel brake shoe at the
right to be applied to the wheel and the connection
(g) to be moved to the left, thereby applying the
wheel-brake shoe at the left, the stop (i) preventing
the lower end of the brake lever at the left from
following the track brake shoe.
relative movement of the track-brake shoe to the left is obviously
accompanied by application of the wheel-brake shoes
through corresponding movement of the parts in the
reverse order.
The brake-controlling device may be incorporated
in the running controller, or may be a separate device, placed by its side and operatively interlocked
with it, so that neither can, through carelessness,
be caused to interfere with the operation of the other.
In the operation of the apparatus, the current is supplied by the motors, running in multiple as generators, and is divided between the electromagnets and
the diverter combination, in such ratio as to cause
the track brake shoes to be drawn upon the rails
with a force proportionate to the braking requircr
ments.
The frictional resistance of the rails to the
motion of the track shoes causes the wheel brakes
Thus, to
to be applied with corresponding force.
the ordinary retardation of the wheel brakes is
added that of the ti=ack brake and also the back
torque of the motors, which, however, is practically
limited to compensation for the rotative energy of
The force of application
the motor and car wheels.
depends primarily upon the current and upon the
electromagnets operating the brake shoes. The attractive force of the rails upon the magnets is under
the control of the motorman up to a limit of about
150 pounds per square inch of brake-shoe surface in
contact with the rails. The strength of the magnet
is limited
by the sectional area of the rail, acting
as armature, and where the weight of the car makes
a magnet of greater strength desirable, the track shoe
divided into three parts, instead of two, and
is
wound to form a three-pole magnet, or two electro-

A

common pole.
friction of the track brake shoe may also be
adjusted to some extent through the angular inclination of the push rods (c), by which some of
magnets, with one

The

the weight of the car may be thrown upon the track
shoes, the levers (d) being correspondingly adjusted
10 reduce the wheel brake-shoe pressure in proportion as the weight is transferred to the track shoe.

.
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It will be observed also ihal the brake shoes are
at the inside of the wlieels, so that ihe hanger
links ma_v have an angular inclination to correspond

hung

with the transfer of weight from the rear to the forward pair of wheels through the influence of the retarding forces.
The incidental features of the magnetic brake are
also of interest and great value.
The current declines with the speed during a stop, thereby offsetting
the increased coeflicient of friction at the lower
speeds.
In bad weather, when the condition of the
rails is liable to be accompanied by wheel sliding,
the braking force operating the wheel brake is correspondingly reduced, so that the force of application
of the wheel brakes is automatically proportioned
to the rail friction which rotates the wheels.
But, in
addition to this valuable feature, if, by chance, the
wheels should slide upon the rails, the interruption
of wheel rotation is accompanied by the extinguishment of the track-magnet current, through which
the pressure of the brake shoes upon the wheel is
instantly relaxed and rotation of the wheels is resumed, without injtiry or serious loss of time.
In operation, the efficiency of the magnetic brake
under the various conditions of service is phenomenal, and far exceeds that of any other braking system for the retardation of trains, wdiich, combined
with the commercial advantage of dispensing with
the use of trolley current or any other means of
heating cars, seems to assure it a leading position
in electric-railroad operation of the future.

DiSCLSSION (in

.\BSTit:\CT)

We

C. O. Mailloux
are indeed to be congrattilated upon having had a paper by Mr. Parke on this
subject. I regard Mr. Parke as the greatest authority,
in this country certainly, and perhaps in the world,
:

When an author has been
studying a subject like this for as many years as
Mr. Parke has done, if he is unable to give one a clue
as to what might be a typical brake curve, then you
may indeed realize what a difficult problem we have
before us. The paper of Mr. Keile}', while it is
on the subject of braking.

interesting in the comparison which it gives of results obtained with actual brakes, is of great interest
to me on account of the fact that it represents, at
least, an attempt to obtain practical brake curves
is, it shows an interesting mechanism whereby
one may be able to obtain data giving the co-ordinate
points from which brake curves actually obtained

that

may

be plotted out.
Calvert Townley
.A test was conducted in Boston about a year ago by the Boston Elevated Railway Company to determine a number of braking and
other questions, with reference to their equipment,
and the following test was made: They took a train
:

on their elevated structure, composed of three cars,
which cars were equipped with motors, brakes and
the other paraphernalia, the three cars being simiand they ran them up to possibly their
maximum rated speed, somewhere between 35 and
40 miles an hour, and then applied the emergency
brakes, keeping the current on the motors at the
same time, to determine what effect it had, first, on
the motors and other car equipment, and, second, on
the speed of the car. The actual result was that
the train slowed down to 20 miles an hour, approximately, and then maintained a constant speed,
showing that, with each motor car equipped, it was
not practicable to stop the train by means of brakes.
That is a fact which is easily demonstrated by a
braking calculation, but at the same time it had not
been brought to my mind forcibly and conclusively.
Mr. Parke: In reference to the distance required
to stop a car at a speed of 60 miles an hour with
the magnetic brake, I may state that there have been
no tests made with the magnetic brake, that I am
aware of; that is, no definite tests under known
conditions have been made no systematic tests
which would enable one to say how the stops compare with the high-speed brake. I have not as yet,
at any rate, received any information in regard to
it.
It is manifest on the face of it that the stops
all

lar,

—

ought to be better, and much better, than with any
wheel brake, because, while with the high-speed brake,
even, the brake-shoe pressure is greater during the
early portion of the stop when the coefficient of friction is low, thereby compensating, and is reduced
toward the end of the stop when the coefficient of the
brake-shoe friction arises, the same effect may also
be acquired w-ith the magnetic brake. It is a mere
question of regulation, and, in addition, you have
also all the braking effect of the track brake.
Elias E. Ries:
There seems to me to be quite an
interesting point which Mr. Parke omitted from
mentioning in his paper in referring to the electric
magnetic brake. It would appear on the face of it
that by the employment of magnetism there would
be an increase in the coefficient of friction between
the brake shoe and rail, in addition to that due to
the attraction of the shoe upon the rail, which is
given in the paper as being up to a limit of 150
pounds to the square inch. I ask Mr. Parke if he
has noted any such increased effect the braking or
sliding effect, which is probably due to increase of
the molecular action or friction between the brake
shoe and the raH, on account of the magnetization
independently ol'the pressure? If that be the ca.se.
it would seem to me that that is an important point
in connection with an electric magnetic brake.
Mr. Parke
I will say in answer to the gentleman
that the statement regarding the limit of 150 pounds
to the square inch, was that that is the limit of the

—
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magnetic attraction of the shoe toward the rail in
other words, that is the force with which the shoe
presses upon the rail.
There has been, to my knowledge, no attempt to detertiiine whether, a different
coefficient of friction exists under such conditions
from that which will exist from mere pressure,
without the presence of electricity and magnetism,
lliere has been no systematic experimenting with
this form of brake to determine its exact efficiency,
and that could only be done by a knowledge of the
efficiency of the wheel brakes by themselves, and
then the added effect of the magnetic brake could
be measured, and the coefficient of friction determined therefrom. That has not as yet been done.
Mr. Parke
I do not know that there has been any
observation whatever of the frictional effect of the
magnetic brake. I have not been informed that there
has appeared to be any greater friction between the
magnetic brake shoe and the rail than would be accounted for by the ordinary coefficient of friction with
the pressure that goes upon it,
William Nelson Smith: We have been somewhat
interested in the subject of electric braking by what
as Mr. Parke has said, is known as the back-torque
method that is, throwing the overhead switch, pull;

:

Frank Hedley Appointed General Superintendent of New York Rapid
Transit System.
Frank Hedley, who has been prominently connected with the elevated railways in Chicago during
Ihe last 10 years, has been tendered and has accepted the position of general superintendent of the
Interborough Rapid Transit Company of New York
city.
This is the company which is to operate the

new underground

rapid-transit system in New York,
conjunction with the Manhattan elevated system,
and the appointment comes to Mr. Hedley as a dein

cided compliment to his ability and past record.
He
has tendered his resignation as general superintendent of the Lake Street and Northwestern Elevated

Railroad
citv,

down

the

—

motors is producing this braking effect and what
Mr. Parke said about the increased braking effect
upon the front wdieels of the car was all proven
by the fact that the rear motor lost its grip. One
motor, of course, was bound to overpower the other,
but with an empty car it appeared that there was
no reason why one motor should have any more
weight than the other, and it was hard to see why it
was the rear motor which vibrated and went backward, the wheels revolving in opposite directions.
;

Important— If True.

family that was

one of the first in the world to
be comiected with steam-railrnad and locomotive engir
n g.
Frank Hedley's
granduncle was William Hedley, who was the designer and
builder of the first locomotive
traction engine that was ever

n e e

RANK HEDLEV.

i

constructed
a model of this
engine was exhibited in Chicago at the World's Columbian Exposition in 1893, and this model was, at
the close of the fair, turned over to the Field Columbian Museum of this city, and is now on exhibition
:

there.

Mr. Hedley learned the mechanical-engineering
profession in England -and came to this country in
1S82, and engaged with the Erie Railroad at its Jersey City shops as a machinist.
He then went with
the Manhattan elevated road as a machinist engine
inspector for the Third Avenue division, and then

was promoted to the position of assistant general
foreman in the locomotive department. He remained
with the Manhattan company for 5^/i> years, and was
then connected with the Kings County Elevated Railroad in Brooklyn, N. Y., as master mechanic for
3% years. He became superintendent of motive
power and transportation of the Lake Street Elevated Railroad Company of Chicago in June, 1893,
and had full charge of the construction of the cars
and locomotives and of the operation of the road.
In 1894 and 1895 the construction of the NorthwestDurern elevated and the Union Loop was begun.
ing all the construction Mr. Hedley was on the consulting engineering staff.
In November, 1897, Mr.
Hedley had charge of fully equipping and starting
up the trains around the Union Loop he also organized the forces and started the Northwestern Ele;

[From the ChicsEO Daily News.]

—

Paris, December 18.
"Our French railway administration will be the first to introduce electrical
traction on long-distance lines," said an official of
the Paris, Lyons and Mediterranean system to the
Daily News corresoondent this morning. "While
other nationalities have been talking we have been
acting," he continued, "with the result that within
six months the south express from Paris to the
Pyrenees will be run entirely on the automobile prin-

vated in 1900. He occupies the position of general
superintendent with the Lake Street Elevated Railroad Company and the Northwestern Elevated Railroad Company, the latter including the Union Loop.
He is also a director of the Lake Street company
and has been vice-president of the company.
Mr. Hedley's mechanical genius has always been
used for the betterment of the elevated properties

and he has taken out several patents for some-of

ciple."

Experiments

in this

direction have been conducted

with the greatest secrecy and with almost unvarying
success, except in the case of heavy freight trains,
where damage to the apparatus was almost the inresult.
Beginning June 1st the first ordiexpress trains between Paris and Lyons
distance of nearly 400 miles will be operated solely
by the electric current. The distance will be covered in less than five hours little more than half
the present schedule time.
Should this innovation prove a success, the system
will at once be extended.
"It has certainly proved
cheaper," said the above-inentioned official. The
electric locomotives are
in
17 meters
(56 feet)
length and are pointed fore and aft. The traction
apparatiis occupies only 2% meters (seven feet six
inches) and consists of a 220-horsepower generator [ !]
single operator is sufficient to control
the engine.
.At the outset the trains will be composed of two
carriages, each seating 50 passengers.
Later two
more will be added. The details are yet to be
the
system
will
studied, but there is no doubt that
The splendid working of
be a practical success.
the electric line between Paris and Versailles is
understood to have given impetus to the installation
of the system on a larger scale and to such an extent that French officials predict a speedy revolution
of traction on all existing lines.
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reversing the

reverse switch
and throwing the controller clear on, and then noting that the speed of the car was suddenly checked.
This, as an emergency operation, has been very well
knowii to people operating electric railways ever
since it became the practice to use double reversin.t;
switches for two-motor equipments. I have more
than once carried a heavily loaded car and trailer
down a four per cent, grade, when the old-fashioned
hand brake was so bad it could not be worked,
carried 200 people in safety down a bad grade without accident, at a slow rate, which it would have
been impossible to do with the braking apparatus
on the car. After seeing Mr. Sperry's original electric brake at the Atlanta meeting of the American
Street Railway Association in 1S94, I tried an experiment or two, for my own amusement, on a
double-truck street car, about the size of some of
the smaller cars used in New York, 21-foot body car.
Brill maximum traction trucks, having G-800 motors,
one on each truck, and I went through this so-called
electric-brake application without applying the hand
brakes.
I checked the speed of the car. and went
through the operation several times, and then looked
around to see what was happening underneath the
car.
I noticed
that the rear wheels of the truck
would vibrate like the balance wheel of a watch,
going first in one direction and then in another.
The reasons are well known that the action of the
trolley,

Companies
will

new duties on January ISth,
Flank Hedley is a son of
imes Hedley and is of an

;

ing

and

are being circulated

asking the mayor

and City Council of Girard, Kan., to call a special
election -to vote on a proposition to issue $10,000 in
bonds to establish a gas plant for the city and also
$20.cco for a

municipal electric-light plant.

One

granted

his

covers a
railway truck that is particularly adapted for elecAll of the cars and motrically operated railroads.
tors
on the Northwestern Elevated have been
equipped with these trucks, and they have also been
adopted for the Lake Street Elevated, being applied
on all new equipment. Another of Mr. Hedley's
patents is for a device for cleaning the third rail
inventions.

patent

in

1897

from snow and sleet, which is also in service on
Lake Street and the Northwestern elevated rail-

the

roads.

In his new positioti as general superintendent of
the Interborough Rapid Transit Company, Mr. Hedley will have full supervision of the operation of the

system and will be alone responsible to the vice-presDuring
ident and general manager, E. B. Bryan.
his connection with the elevated-railway interests of
Chicago Mr. Hedley has made many business and
personal

friends,

who

will

regret

his

departure.

Hedley's fair.ily, which resides in Edgewater,
Chicago, will follow him East in the spring.

Mr.

The Calumet and Southeastern Railway Company
of Chicago has been incorporated, to operate an electric railway, starting from a point on the Calumet
River at (Chicago and extending in a southerly diThe incorporators who
rection to the Ohio River.
compose the first board of directors are W. S. Dye,
B. T. Bacon, Charles S. Barber, F. L. Schulze and
R. S. Dutton, all of Chicago. The principal offices
of the company 'will be in Chicago.
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DEVELOPMENT OF THE TELEPHONE
New

Telephone Controversy

Telephone Patents.

important telephone invention has just been patented by William IVI. Davis of Chicago and assigned

Stromberg-Carlson Telephone Manufacturing

The

Company.

invention has for

its

object the pro-

vision of improved circuit arrangements for telephone

systems employing primary and secondary windings
of transformers, and relates particularly to that class
of telephone systems wherein the receiver is included

secondary circuit with the secondary windIn practicing this form of telephony the primary
ing.
winding has usually been included directly in the
main line, as also the transmitter, battery current having been usually supplied to the transmitter and the
primary winding over the telephone line. The primary winding has usually been of one-half-ohm rein a local

X

FIG.

NEW TELEPHONE

PATENTS.
SYSTEM.

I.

— DAVIS

TELEPHONE

St.

Peters-

As reported

in a

previous number of this journal

city administration of St. Petersburg awarded
not long ago to the Kellogg Switchboard and Supply Company of Chicago the contract for the erection and installation, with instruments, of a telephone exchange to have a capacity of 40,000 subscribers, the contract price being about $ig6,ooo in

the

American moiiey. The St. Petersburg papers have
had much to say in relation to the awarding of this
criticizing the city authorities for accepting the push-button telephones said to have been
specified in the contract, and also alleging that the
contract price was too high. In response to this
clamor and to the representations of Russian firms

contract,

and Russian agents of German, Swedish and American competitors of the Kellogg company, which ashad been unduly
serted that a foreign concern
favored, the city administration, according to the
Novoye Vremia, the leading daily of Russia, annulled the contract with the Kellogg
This action is
called for new bids.

company and
described

as

while the receiver contained resistance to
the amount of 90 ohms and the secondary winding to
the extent of 60 ohms, the secondary circuit having
thus vastly more ohmic resistance than the primary
winding. In practicing his invention Mr. Davis increases the primary winding preferably to 11 ohms,

having been taken on November 13th, the date of
opening the new bids being fixed for November 19th

in the circuit in-

logg company nor its critics were pleased. The Kellogg people said the city had no legal right to annul
its contract; the local people and the representatives
of other foreign companies objected that the push-

sistance,

which causes additional impedance

cluding the same.
theobject of the invention to counteract or nulIt is
lify the impedance due to the primary winding, which is
accomplished by means of a low-resistance secondary
circuit. This secondary circuit includes a secondary
winding, which instead of being of high resistance
as, for example, 60 ohms, according to the prior art

—
—

is greatly reduced, having, preferably, 10% ohms.
In order to maintain this secondary circuit of as low
resistance as possible, the receiver included therein
is provided with two coils, each of 50 ohms, connected in parallel in the circuit. The secondary cir-

cuit thus in practice has about

35% ohms

resistance.

This secondary circuit by being of this low resistance,
which is about one-fourth of resistance usually employed in the prior art, serves to counteract impedance
due to the primary winding. In order to get the
strength of current and pressure in the
secondary circuit that would otherwise be impaired
by the reduced number of turns and resistance in the
secondary winding, the primary winding has its resistance and number of turns increased to maintain

necessary

or produce the required transformation.

Thus

are two

^r

(these dates are old style). The new specifications
for the push-button telephones of the Kellogg type, but restricted the cost to 372,000 rubles,
about $189,000. With this action neither the Kelcalled

button specifications were still retained and that the
time allowed for submitting new bids was too short.
According to the Novoye Vremia of November
20th (old style), just received in Chicago, at the
meeting of the city authorities on the preceding day,
when the new bids were to have been opened, a
protest was made by the representative of the
Petersburg officials
Kellogg company. The St.
withdrew for consultation, and although no official
announcement was made, the Novoye Vremia says
that it is confident that the original contract with
final

Kellogg company was finally upheld. As the
Russian journal named has excellent sources of information, there seems little reason to doubt that
the Kellogg company has at last secured the conthe

beyond

tract

all

question.

Nebraska Independent Telephone Association.
of the Independent Telephone Association of Nebraska was held in LinThe convention
coln on December 19th and 20th.
was well attended and unusual interest was shown
by all the members present. The following papers
and addresses were given: "Rural Line Development," by A. M. Mnnn, Nebraska City; "Traffic
Contracts With the Bell Company, and the Disadvantages Accruing to the Contracting Independent
Company," by J. H. Adamson, Broken Bow; "Inspection and Maintenance," by C. M. McNeill, Bea"Toll Rates and Division of Tolls Between
trice
Connecting Companies," by A. E. Gantt, Fall City.
The following-named officers were elected: Presivice-president, J. H.
dent, I. D. Clark, Papillion
Adamson, Broken Bow; secretary and treasurer,
executive committee,
E. C. Hansen, Fairbury, Neb.
T. H. Pollock, Plattsmouth; A. E. Gantt, Fall City;
A. M. Munn, Nebraska City. The association adjourned to January 18 and 19, 1904. The following
manufacturino' concerns had exhibits at the conAmerican Electric Telephone Coinpany,
vention
Swedish-American Telephone Company, StrombergCarlson Telephone Manufacturing Companv. Ericsson Telephone Company, Eureka Electric Company,
Kellogg
Supply
Company,
Telephone
Chica.go
Switchboard and Supply Company.
;

;

FIG.

—

NEW TELEPHONE

PATENTS. SCRIBNER S SIGNAL
FOR TOLL LINE SYSTEMS.

2.

important departures made from the practice of the
prior art one the reduction of the resistance in the
secondary circuit, particularly the secondary winding
therein, and the other an increase over accepted practice in the length of wire and number of turns in
the primary winding. Fig. i illustrates the application of the invention to a common-battery system.
A recently patented invention of Charles E. Scribner of Chicago is a supervisory signal for a telephoneexchange system and is illustrated in Fig. 2.
metallic-circuit telephone line extends from a toll station
to a central office where a battery is bridged across
the line, one pole of the battery being grounded.
There is telephone apparatus in a bridge of the line
at the sub-station and a toll box which has a coinchute and a switch adapted to be actuated by a deposited coin. Mechanism is provided so that the sub-

—

A

scriber

may

branch

control the disposal of the coin.

from one of the

line

conductors

A

ground
is

con-

and a signal-conarranged with two differ-

trolled by the coin-actuated switch,

electromagnet is
ential windings, one in each of the line conductors,
whereby the central-office operator may be informed

trolling

of the presence cf a coin in the

toll

box.

FIELD.

impatient

:

Cumberland Service Near Evansvllle.
In relation to the recent interruption of telephone
service in and near Evansvllle, Ind., Mr. Leland
Hume, assistant general manager of the Cumberland
Telephone and Telegraph Companv. writes to the
Western Electrician to the effect that any general
interruption must have been on lines other than those
"The morning after the
of his company, and says
heavy windstorm our long-distance service was disthat
day satisfactory conof
abled, but by TO o'clock
nections had been established in all directions. This
was on account of the fine organization of the company."
:

___^^^_^.^_

The Niagara County Home Telephone Comnnny
Niagara

Falls, N. Y., has given a

mortgage of

of

$.=;oo.-

000 to the Emnirc Trust Company of New York. The
mortgage calls for the issuance oF 100 bonds of $100
each, 280 at $500 each and 50 at $1,000 each.

house

mover

Minneapolis

in

has

into trouble by cutting a telephone wire.
He
wanted to move a house on Thanksgiving Day, and
the men of the telephone repair department were all
off duty.
He was informed that a man could be
got by paying holiday wages, which he declined to
He then proceeded to cut the wires himself.
do.

got

The Northwestern Telephone Exchange Company
then had him arrested on a charge of injuring telephone wires. The penalty for this offense is a fine
of $500 or imprisonment in the penitentiary for not
more than five years. He pleaded not guilty.
C. C. Gowran, a banker and boncT buyer of Grand
Forks, N. D., has become associated with the officers
of the Twin
plication for

City Telephone
a franchise for

Companv
a

local

in

their ap-

exchange

at

Grand Forks. The state law provides that a franchise cannot be granted to any but a resident. The
company proposes a long-distance line from the
Twin Cities to Grand Forks, thence on to Winnipeg.
The Twin City Telephone Company, operating Independent exchanges in Minneapolis and St. Paul,
reports a steady increase in cash collections by
months from January of 1901 up to date, including
November. The collections for November of 1902
are on a basis of an annual business of $264,041.80,
to which figure it has grown from $16,716.60 in January of 1901.

The Northwestern Telephone Exchange Company
has bought the lines of the Davis company into
Minot, N. D., and will soon complete connections
and have long-distance service into that city.
The council of Crookston, Minn., has passed a
resolution requiring wires in the business district to
be placed underground. The
ordinance
becomes
effective July I, 1903.
No more overhead wires are
to be strung without the permission of the council,

however.

The reports of telephone companies of Minnesota
to the state treasurer show that there are from 125
to ISO new companies in business in the state, which
have started within a year.
The Iowa Telephone Company contemplates erecting a modern central-exchange building at Des
Moines, to cost $100,000.
The Great Northern Telephone Company of Forest
City, Iowa, has been incorporated with $TO,000 capital stock, to construct rural lines through the county.
Orders have been placed for material and work is
to be begun as soon as possible.
The farmers' telephone system, with the exchange
at Hudson, Iowa, proposes to extend the lines to
Cedar Falls, Iowa. Tnis system has 250 farmers
connected. The farmers pay the operator at the
exchange, hire a lineman, and each patron pays his
own repair bill. The farmers of the vicinity are
principally stockraisers, who find that it pays to be
in instant touch with the markets.
R.

Ohio Telephone Notes.

The annual meeting

;

igo2

Te'ephone News from the Northwest.
An

burg.

An

to the

in

27,

H. M. Gove has sold his interest in the Millcreek
Valley Telephone plant to the City and Suburban
Telephone Company of Cincinnati, which gives the
latter the control.
The toll rates have
from 10 to five cents. Subscribers will

been reduced
be furnished
with new instruments and other improvements will
be made in the plant. It is probable that a building
for the exchange will be erected at Wyoming.
It has been decided to spend about $40,000 in improving and enlarging the Independent telephone
plant at Mansfield.

The National Telephone Company
eral

important improvements in

its

will

make

plant at

sev-

North

Baltimore, and it is stated that the system will in a
short time be connected with the United States lines
for long-distance service.
Graffton Baker of Melmore and Harvey Close of
Plankton are engaged in organizing a telephone
company to connect these towns with several others
in that vicinity, as well as with the long-distance
lines, probably the Bell.
reorganization of the Wellsburg Telephone Company, Wellsburg, has been affected, and it will be
known in the future as the Wellsburg Home Telephone Company. The officers are President, Henry
Stengle secretary, Geo. W. Russell manager, Claude
Wyant. Lines will be extended to Brilliant and

A

:

;

;

Wheeling.
The Parkersburg, Marietta and Interurban Electric
Company has arranged to operate its trains by means
of a regular telephone train-dispatching system.
O. M. C.

Indiana Telephone Items.
The New Long-distance Telephone Company,

at

monthly meeting of the board of directors, on
Tuesday, declared its regular one per cent, quarterly
dividend, payable January ist to stockholders of
the

record December 2Sth.
The growth of the business of the New Telephone
Company of Indianapolis continues. Even since the
completion of its two new branch exchanges, the
company is unable to take care of the business coming to it, and will be obliged to erect a new building
at the rear of its main exchange.
The Kinloch Long-distance Telephone Company of
Missouri has completed its pole line to Terre Haute
and will push the work of stringing the wires. It

December

27,
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expected to be ready to connect with the New
Long-distance Telephone Company of Indianapolis

GENERAL TELEPHONE

is

Terre Haute for through service between Indianapolis and St. Louis by February 1st.
Judge Baker of the federal court has issued a
temporary restraining order ag'ainst the city of Evansville to prevent interfering with the rights and
property of the Cumberland Telephone and Telegraph Company. Mayor Covert was the only official
at

served with notice. The order is made returnable
the first Monday in February before United States
Commissioner Wartman. The city has the right to
go into court at any time and make answer, and, by
giving 10 days' notice, may ask that the restraining
order be dissolved. If this course is pursued, the
issues will be raised at once; otherwise the merits
of the case will be heard the first week in April.
F.

Michigan Telephone Items.
.\ resolution has been introduced in the Detroit
City Council to instruct the corporation counsel to
draft a bill for state control of the telephone systems
of Michigan, requiring interchangeable service between all. The Bell people claim their contract with
the parent company does not permit the connection
of their telephones with those of any other make,
and that any such law will not be valid.

Two

hundred

citizens

met

in

Jackson

last

week

and decided to discard the Bell telephones for those
of the Independent company. Those who felt they
must have connection with Detroit were the only ones
who favored the Michigan Telephone Company.
The Citizens' Telephone Company of Grand Rapids
has decided to put in an automatic switchboard.
bill in chancery has been filed by the Central
Trust Company of New York in the LTnited States
Circuit Court, to foreclose a mortgage given by the
Michigan Telephone Company to secure $600,000 of
bonds issued by the Detroit Telephone Company, the
Michigan company having guaranteed the payment.
It is claimed that the Michi.gan company has failed
to develop and carri- out the Detroit company's business, but has consolidated it with its own, decreasing expenses, avoidin.g competition and increasing its
income. Default in the payment of interest amounting to SiS.oco is claimed, and the Detroit company is
declared insolvent.
C. G. W.

A

Southern Telephone Developments.
The committee on granting a franchise to Mrs.
.Annie ^FcEIroy Brett at Chattanooga. Tenn., will report favorably upon granting the franchise for 21
years, Mrs. Brett agreeing to allow the franchise to
become void if $300,000 is not expended in one year,
if work is not started in six months and if 2,000
subscribers are not secured.

The Richmond (Va.) Telephone Company has begun the work of putting wires underground. About
$250,000 will be expended in the work which, it is
exoected. will be completed in six months.
The Asheville (N. C.) Telephone Company is rebuilding the telephone plant at Hendersonville. N. C.
new switchboard is being installed by the Strom-

A

bere-Carlson Telephone Manufacturing Company.
The American Long Distance Telephone Company,
to operate between Petersburg, Va., and Cheraw,
S. C, has obtained a franchise to put in a long-disL.
tance station at Fayetteville. N. C.

New Telephone

Ringer.

In the accompanying illustration is shown a new
ringer, recentlv placed on the market by the Stromberg-Carlson Telephone Manufacturing Coninany of
Rochester. N, Y., and Chicago. III. The ringer is
said to embody new and simple features in the matter
of adjustment, which in most ringers on the market
heretofore has been crude, and in many cases inac-

NE'WS.

The strike of the operators of
Company in Des Moines, Iowa,

the Iowa Telcplionc
wliich was in progress for almost six months, was settled recently at
a meeting of representatives of the company and
of the Trade and Labor Assembly. The telephone
girls are to be paid wages 15 per cent, in excess of
the union scale, it is said, and all of the girls who
struck are to be taken back to work. The company
further agrees not to in any way discriminate against
the strikers.
The injunction suit to restrain the
representatives of union labor from boycotting the
company is to be dismissed.

A telephone war is on in Cooperstown, N. Y., between the Central New York (Bell) company and
an Independent company. For years the Bell com]3any operated in Cooperstown, charging what were
considered exorbitant rentals.
Townspeople determined to combine and effect a reduction of prices or
The village is bedrive the old line from the field.
coming a network of wires overhead, and tall poles
both sides of the principal streets. One of the
opposing companies has offered to install telephones
and give six months' service free to its subscribers.
Both companies claim to be gaining ground daily.

line

A novel use of the telephone is reported from
Bernardsville, N. J. A constable of ]3askingridge
had received a complaint that some persons in his
neighborhood were breaking the game laws of the
With
state by hunting and shooting on Sunday.
this information, he succeeded in locating the guilty
one at a stone quarry, where he was an employe.
Forthwith he proceeded to the quarry and made

the arrest. The manager of the quarry, being short
of w^orkmen, interceded, and an agreement was
reached whereby the case would be settled over the
telephone. Justice
Bowers of Bernardsville responded to the telephone call, and on hearing the
case recited by the constable imposed a fine of $20
and costs, w'hich was paid on the spot.

NEW COMPANIES.
The Daisy Telephone Company of Borden, Iiid.,
has been incorporated with a capital of $2,000. The
incorporators are W. H. Porter, W. E. Graj', B. F.
Stalker and others.
Sibley Telephone Company of Sibley, III, has
incorporated with a capital of $1,000 to opThe incorporators are W.
erate a telephone system.
H. Hamilton, A. A. Absher and F. A. Warner.

The

been

TELEPHONE MEN.
H. P. Didriksen will in the future have entire
charge of advertising, correspondence and general
oflSce

for the Eureka Electric Company of
Mr. Didriksen is well fitted for his new
having been successful in this line of work

affairs

Chicago.
position,

other lines of business, as well as in the field
of telephony. His energy and enthus iasm should
prove valuable in his new position.
in

At the recent banquet given by the StrombergCarlson Telephone Manufacturing Company at the
Great Northern Hotel, Chicago, the following-named
Alfred Stromberg, T. R.
gentlemen were present
Finucane, C. W. Stiger, A. J. Rousseau, H. G. Webster, A. Haubrich, Eugene L. Brown, F. L. Martin,
William Bowen, F. L. Middleton, R. B. Tyler, E.
C. Lewis, H. B. Hewitt, H. D. Eddy, L. R. Krum,
C. E. Knickerbocker, A. S. Munsell, G. A. Muir,
Paul D. Meyers, G. H. Pierce, B. B. Willis, H. L.
DuPont, G. L. Burlingame and C. H. Hague. Following the banquet, Mr. Bowen, in behalf of the
salesmen, presented Messrs. Stiger and Middleton
each with a scarf pin with diamond setting. Pleasant speeches were made by "the recipients and others.
The use of a new book of "Standard Switchboard
Specifications" was explained to the salesmen.
:

MANUFACTURERS AND DEALERS.
The Stromberg-Carlson Telephone Manufacturing
Company of Rochester, N. Y., and Chicago, 111., rewith the Southern Elecof Huntington, Ind.,
central-energy
lamp-signal,
for a 2,400-line, full
switchboard, with a present equipment of 700 lines,
The contract includes 700
for Bowling Green, Ky.
telephones, a toll board, chief operator's desk and
cently
trical

closed

a

contract

Construction

Company

complete power equipment.

Announcement is made that the Haines & Noyes
Company has become affiliated with the Couch &
Company, telephone manufacturer, Boston,
The Haines & Noyes Company will in the
future be the western department of the Couch &
Seeley Company, with offices in Chicago, where a
The Couch & Seeley
large stock will be carried.
Company is one of the largest and oldest telephone
Secley

NEW TELEPHONE

A

RliNGER.

curate.
screw passes through the permanent magis
net, armature and armature-frame support, and
threaded into the armature yoke. By turning this
screw, a shoulder upon it is made to engage
against the frame, which supports the armature, and
this, being made of spring steel, allows it to be
pressed downward, thus bringing the armature
nearer the cores, while the turning of the screw in
the opposite direction allows the distance between
the cores and armature to be increased. This adjustment is ver>' simple and requires the turning
of only one screw% which may be done as easily
after the ringer is mounted in a telephone as before.

Mass.

manufacturing companies in the East, and its apparatus is well known. The Haines & Noyes Company has been in existence but a little over two years,
but it has built up a large business and has become
All
well known throughout the telephone trade.
communications or orders from the West, including
the western part of Canada and Mexico, should be
directed to the Haines & Noyes Company, western
department of the Couch & Seeley Company, 153157 South Jefferson Street, Chicago.
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Weston Instrument Patents Upheld.
An

equity action for infringement brought by the
Electrical Instrument Company against J.

Weston

Francis Stevens and Elmer P. Morris, "doing business as the Keystone Electrical Instrument Company,
has been decided in favor of the Weston company.
The suit involves two letters patent granted to Edward Weston for electrical instruments, one being
a reissue, No. 11,250, dated June 2S, 1892. the other
No. 470„14O. granted March 8, 1892. The decision
was handed down by Judge Coxe of the United
States

New

Court for the Southern District of
extracts from the opinion

Circuit

The following

York,

of the court will give the gist of the decision:
Mr. Weston was the first to make a successful comniercial voltmeter for measuring alternating currents.
His voltmeter, soon after coming on the market,

superseded all others, and is to-day recognized as
the standard instrument for measuring differences of
potential in alternating-current circuits.
The device of the patent is small, simple, compact,
easily operated and requires no preliminary adjustment. It can be operated at any angle by an unskilled workman, and will measure direct as well as
alternating currents.
Strictly speaking, there is no prior art.
If the invention be confined to alternating-current devices it
can be said with confidence that there were no practical
commercial instruments prior to Weston's.
There were no instruments entitled to be- considered
as anticipations.
There were two or three instruments, which, as scientific possibilities, could, it is
true, reach accurate results; hut as everyday working
devices they were of little value.
The invention is not disclosed in any prior patent
or publication.

Infringement is clear. The defendants have copied
the patented instrument even in its minute details.
difference entitled to notice is the substitution of a V-shaped spring for the upper flat spiral
spring of the patent. The two springs accomplish
the same result and are unquestionably equivalents.
It appearing, then, that
Weston was the first
to construct a commercial instrument to do this exceedingly important work, and that the defendants
have appropriated that instrument bodily, it may as
well be admitted that the court is not disposed to
deprive the inventor of the fruits of his genius and
perseverance by subjecting the patent to harsh and
technical rules of construction.
Few patents that
come before the courts are entitled to more liberal
treatment. This is a case where, upon the undisputed
testimony, the inventor has accomplished something
which has been of unquestioned benefit to the electrical world.
In an art crowded with indefatigable
and brilliant enthusiasts he has made the only successful alternating-current voltmeter in use at the
present day. He alone has succeeded, even against
the ablest competitors which England, France and

The only

Mr

Germany could produce.
It is unnecessary to enter upon a microscopic examination of the claims noon the question of infringement, for the reason that if the claims cover
Weston's instrument, and it is thought that they do,
they cover defendants' instrument also.
Patent No. 47o,.^40, granted March 8, 1892, is for
an invention supplemental and subsidiary to the main

invention just considered. It is for the imnroved
coil
of the instrument described in the
and reissued natents.
The defenses are lack of invention and abandonment. Infringement is admitted. The Invention is a

-movable
original

one and consists in imnroveconductors of the nrior Weston
The imorovements, inconsequential as they
patents.
seem at first, produced imoortant results in reducing
comparatively

ments

in

trivial

the coil

the error of self-induction

and thus increasing the

accuracy of the Weston voltmeter. The coil w^as not
only lighter and more compact, but it produced a
result which was distinctly an improvement over that
produced by the coils of the nrior art.
The comnlainant is entitled to the usual decree for
an injunction and an accounting.

American

Capitalists Plan Lighting System for Paris.

A

capitalists,
supposedly
coterie of American
York city, is said
headed by W. C. Whitney of
to be at present interested in a lighting scheme for
the city of Paris, France. The idea, as reported, is
to secure control of the lighting interests of the
city and ultimately to combine the big Paris gas
and electric-light companies under one management.
The promoters are said to be haying quite a busy
time of it. In spite of the undoubted improvement
which would result from businesslike management of
these public utilities, the nationalist majority in the
council is almost certain to render any such scheme
abortive.

New

Mr. Michaud, chief of the Bureau of Lighting, in
speaking of the possibility of forming such a combine, is credited with having ridiculed the idea, declaring that such an arrangement would not give a
Mr.
solution of the nresent municipal difficulties.
Michaud intimated that the city of Paris will shortly

go into the lighting business on

The Wautaga

Electric

its

Company

of

own

account.

Washington

County, Tenn., has been incorporated with £ capital
of $60,000.
A. M, Young heads the board of directors,
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SPACE TELEGRAPHY.
Marconi Sends Messages Across the
Atlantic Successfully.
Success has marked G. Marconi's experiments in
transatlantic space telegraphy, several complete messages being transmitted from the station at Table
Head, Cape Breton, to the Poldhu station at Cornwall, England, a distance of 2,300 miles, on December 2ist. A message was sent from Lord Minto,
governor-general of Canada,' to King Edward, and
Marconi also sent one to the king, to which he received an answer congratulating him on his success.
Marconi also sent messages to the king of Italy.
Other dispatches of a congratulatory nature were

Mr. Marconi sent all the messages
from the Cape Breton station himself and they were
received at Poldhu by Mr. 'Woodward, chief of the
receiving staff at that station. Mr. Marconi retransmitted.

ceived several congratulatory telegrams in addition

from the kings of England and Italy. One
from Edison, read "Congratulate you most
sincerely on your success."
Another, from Dr. Gra"Hearty congratulations.
ham Bell, was as follows
Rejoice at your success."
Mr. Marconi announced that he first' succeeded in
transmitting messages from Table Head to Cornto those

of these,

:

wall about a month ago, but it has only been within
the last few days that his apparatus has been persuccessful transmission could
be
fected so that

The messages sent on December 21st went
through without a hitch. After a little organizing
the stations will be put in shape for commercial
messages, which will be transmitted at the rate of
10 cents a word, or at a press rate of five cents a
word. It is calculated that the Marconi company
will be able to handle 1,000 words an hour.
Some
time ago the English government, which controls the
telegraph system of the United Kingdom, refused
to make connection with the Poldhu station, and
this consent, of course, will have to be obtained
before land connections in England can be made.
After remaining at Table Head for a short time.
achieved.

Marconi plans
he

to

go

superintend

will

to the

the

Cape Cod

erection

of

station,

a

where

station

the transmission of commercial business for the

York
station

section.
is

for

New

Machinery for the equipment of the

there awaiting him.

The inventor has

an-

nounced that

within a few weeks his station at
England, will be equipped with devices
which will permit of the transmission of complete
messages to this side.
In sending his messages, Marconi made use of his
new magnetic detector, which gave complete sat-

Cornwall,

it is said.
When the station is placed in
regular operation transformers will be used for the
transmitting apparatus. These will raise the voltage
of 2,000 generated by a 40-horsepower alternator to

isfaction,

20,000 volts. Other apparatus will be used to raise
this voltage to a range of from 50,000 to 70,000 volts.

Collins' Lecture.

Under

the caption of "Operative Systems of Wireless Telegraphy," A. Frederick
Collins,
the wellknown writer, discussed before the New York Electrical Society recently the history, theory and apparatus of space-telegraph engineering practice. The
history of high frequency, high-potential current, electric waves and the fundamental principles involved
in wireless telegraphy from the time Lindsay signaled across the river Tay in 1854 to the sending of
messages by Marconi in i8g6 was briefly referred to.
Open and closed oscillator and resonator circuits and
their functions were explained, as well as the application of these methods to systems in practice.
The propagation of electric waves was touched upon
and the lecturer unfolded the two prevailing theories;
the first, that based on Hertz deductions
on the
propagation of electric waves by means of wires,"
and the second, on his own experiments "on electric
radiation."
In the course of the lecture Mr. Collins
emphasized his own novel theory that the lack of
commercial success in syntonization could be traced
to the use of the earth at both transmitting and receiving terminals and the effect of its variable capacity on the tuning of the circuits.
He also inclined
to the belief that syntonization was not likely to be
effected by pure electrical resonance, but that a
mechanical element having acoustic resonance properties would be required as an auxiliary to the scheme
for tuning.
The lecturer then showed that at the present time
there are no less than 10 systems in actual service
in this country and abroad, and various theories as
well as the apparatus of Marconi, Slaby-Arco, Braun,
Guarini, Fessenden and De Forest then engaged the
speaker's attention.
It would seem that a greater effort has been made
abroad to solve the difficult problem of electrical
resonance, while in the United States the trend of
effort has been along the lines of more rapid, accurate and economical transmission of intelligence.
The lecture was well illustrated with a number of
,

December

diagrams of the different systems which were followed alternately with photographic views of the
apparatus they represented. In conclusion, Mr. Collins exhibited a fundamental system, having in operation a complete wireless telegraphic equipment
with masts and antenna;, leaving little to the imagination.
During the course of the lecture a
coni coherer and a Fessenden wave detector
passed for critical examination.

Developments

Marwere

of De Forest-Smythe
System.

miles.

The Deutschland

carries

a

Slaby-Arco sys-

made with

burg-American company, whereby

this

the

Ham-

steamer com-

municates with the De Forest wireless station on approaching and leaving New York.
On December nth the Coney Island station caught
messages from the American liner Philadelphia until
that vessel was six hours from port, the last inessage
being received perfectly when the boat was 100 miles
The Philadelphia is equipped with Marconi
apparatus, and the boat was overheard calling up the
Babylon station, and later, the Sagaponack station.
On several occasions the Coney Island operators have
distant.

listened to the

Sagaponack station

calls,

erating to establish conducting paths of comparatively
low resistance, and then disrupting the conducting
paths under the influence of oscillations produced by
the received energy waves and in proportion to the
energy of such waves to increase the resistance of
ihc circuit, so that on cessation of the waves a normally low resistance condition is restored in the cirsuit.
The patents are issued to Lee De Forest of
Jersey City and E. H. Smythe of Chicago.

Stone Space-telegraph Patents.

Some of the recent work at the De Forest-Smythe
wireless-telegraph station at Coney Island is very interesting.
On Sunday, December 7th, the operators
there on watch for the Hamburg-American liner
Deutschland picked up the boat at a distance of 60
tem, but arrangements have been

27, 1902

over a dis-

tance of 80 miles. The remarkable part of this reception is that no transformer, "jigger" or tuning
device whatever was used at the Coney Island station
merely the simple aerial conductor, consisting
of two stranded copper cables 210 feet in height. As
far as known 20 to 35 miles has been the greatest
distance recorded for successful transmission without
a "jigger" in connection with the receiver, and the
fact that these messages were received so successfully
without this adjunct speaks well for the extreme
sensitiveness and reliability of the De Forest-Smythe
"responder." or anti-coherer. The receiver used is
only five by four by three inches in size.
While the steamship Deutschland is in dock at
Hoboken daily communication is maintained with the
De Forest station on the roof of the Chesebrough
Building, No. 17 State Street. New York city, notwithstanding the miles of metal warehouses, steelframe buildings and shipping lying between. This
was not, however, possible until the De Forest-Smythe
"responder" replaced the regular coherer on the
;

'

John

S. Stone of Boston, Mass., is bringing out a
system of space telegraphy, and modifications of the
system are covered by four patents granted on De-

cember i6th. One of the inventions relates to a
method of determining the direction of motion of a
train of electromagnetic waves, and consists in receiving the energy of the waves in conductors or parts
of a conductor, in conveying the electric oscillations
thereby produced in the several conductors or parts
of a conductor to a suitable electric translating device,
in changing the positions of the conductors or
parts of a conductor relatively to the direction of
motion of the electromagnetic waves till a position is
found in which the combined effect upon the translating devices of the several electric oscillations conveyed to it by the conductors or parts of conductors
is nil. Another method patented by Mr. Stone is
that
of transmitting electromagnetic signal waves and of
simultaneously receiving other electromagnetic signal
waves. It consists in generating the electromagnetic
signal waves to be transmitted by producing electric
vibrations in two or more vertical conductors and in
receiving the energy of signal waves to be received
in vertical conductors placed in lines or planes of interference of the signal waves to be transmitted.

and

Globe

Direct-current

Enclosed-arc

Lamp.
Improvements are constantly being carried forward in the arc-lamp field, and one of the latest adis the Globe direct-current, enclosed-arc lamp,
manufactured by the Globe Electric Manufacturing

ditions

Company of Cleveland, Ohio. Some of the features
about this lamp which make it desirable for general
use are its compactness, extreme simplicity of design and dustproof case. It is easily trimmed and
requires little or no attention beyond that. One of
its distinguishing features is the contact, which consists of ball bearings, making it practically an im-

Deutschland station.
The Providence Journal has decided to establish
wireless-telegraph communication between Block Island and Newport. The cable connecting the Island
has worked very unsatisfactorily for a long time, and
the Journal estimates that, as a news-getting agency,
as well as a commercial carrier, and as affording an
excellent shore station for communication with passing vessels, the Block Island wireless plant will be a
good investment. De Forest-Smythe wireless apparatus will be employed throughout. As there is
no electric power at either point, the alternating current required by the De Forest-Smythe transmitter
will be generated by a 2%-horsepower Secor kerosene
engine at each station, driving a special 60-cycle generator.
The outfits are identical, in fact, with those

which the United States Signal Corps used so successfully during the war maneuvers last fall.
The fishing steamer, J. S. Warden, which leaves

New York for deep-sea fishing, now carries
De Forest-Smythe
wireless
telegraph
a
apparatus,
and the fishermen are kept in constant
touch
with
the
Coney Island
station.
As New York business men frequently take a day's
outing on board, it has become the custom to send
out stock quotations, keeping those interested in
touch with the market. This has been found to be an
attractive feature.
The government stations at Fort
Wadsworth. S. I., and Fort Hancock, Sandy Hook,
have been completed and turned over to the United
States Signal Corps by the De Forest company.
Col. H. C. Dunworthy, chief signal officer, Department of the East, who has felt a keen interest in the
plan to replace the faulty cable between the forts, and
who was largely instrumental in bringing about this
improvement, has charge of the two wireless-telegraph stations.
The answer of the De Forest Wireless Telegraph
Company to the infringement suit brought bv the
Marconi company has been filed in the United States
Circuit Court before Judge E. Henry Lacombe.
Charles Neave and Edmund Wetmore are retained
by the De Forest company and prepared the answer
in the suit.
William Henry Bliss is general counsel
for the De Forest company.
The fundamental patents, three in number, for the
De Forest-Smythe space-telegraph system were
granted on December i6th. One of these patents has
65 claims and relates particularly to the receiving apparatus.
The detector controlling the circuit comprises electrodes, between which is interposed a paste
which is composed of an electrolytically-conducting
liquid and a porous solid.
Solid conducting particles
arc contained in the paste, the resistance between the
electrodes and the detector being normally low and

when the detector is subjected to the
intUience of electrical oscillations, so that the signal
device is actuated.
One of the other patents describes
the method which consists in maintaining electrical
pressure in a local circuit, the pressure normally opbeing increased

GLOBE DIRECT CURRENT ENCLOSED-ARC

L.AMP.

possibility for the carbon to stick.
The accompanying illustrations show an indoor lamp and the complete lamp with the globe lowered for trimming.

While general

efiiciency is the object of the manufacturer of this lamp, beauty of design is also taken
consideration.
The Globe company also goes
extensively into the manufacture of reflectors and arc
headlights for suburban trolley cars. Its facilities
enable it to fill orders on short notice, a point of
importance at the present time, when it is diftkult
to get good deliveries on this class of apparatus.

into

Transportation Building at

St.

Louis

Exposition.
Henry W. Schlueter

of Chicago was awarded the
for the Transportation Building for the
Louis Exposition last week, hi's bid being $692,000.
This was the second opening of bids, the first
set being rejected because the amounts exceeded the
appropriation.
Several changes were made in the
original plans that brought the bids within the limit.
The Transportation Building is the largest in the
main group, covering 17 acres, and is exceeded in
ground space only by the Agricultural Building, for

contract
St.

which 22 acres are

allotted.

—
;
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Electric-railway Systems.

Potter of Schenectady. N. Y.. already
well known for his inventions in the line" of alternating-current railway systems, has added a new
and interesting system to those already patented
by him. The new system comprises certain means,
whereby an operator on a car may cause the working conductors constituting the conducting system
through which current is fed to a motor or motors
to be supplied with current from any one of a number of sources, whereb}' the motor or motors on
the car ma}' be caused to run at suitable speeds or
10 start from or come to rest through suitable
gradations in speed.
"In organizing an electric railway to operate in
accordance with my in^ention, I prefer." says Mr.
Potter, "in cases where the railroad is of considerable length, to divide the W'orking conductors up
into sections.
Some of these sections, such as those

FIG.

B.

NEW

I.

ELECTRIC-R.ULW.VY SYSTEMS. — POTTER ALTERNATING-CURRENT SYSTEM.
to

the

(7)

(8).

The

section

(s)

(6)

is

(G).
Various important advantages are said to accrue
from the use of a system operating in the manner
described. Thus, for example, when the frequency of
current in the supply system is progressively increased in order to start the motor or motors connected thereto the result, so far as starting torque is
concerned, is practically the same in effect as that secured by the use of a variable resistance in the secondary of the motor, without, however, involving the

waste of energy incident thereto. There is this difference, however, that with a low frequency, although
the starting torque may be made equal to or greater
than that at a higher frequency with resistance in
the secondary of the motor, the maximum attainable speed of the motor at this low frequency is
correspondingly low. To get an increase in speed,
it is therefore necessary
to increase the frequency,
and in the arrangement shown this increase is made
progressive, so that the rate of acceleration may
have some approximation to uniformity.
In stopping the motors fed from the working

sup-

—

conductors the frequency-varying means presents
valuable advantages in that it permits the motors
to act as generators, thereby serving as powerful
brakes, at the same time returning to the line the
energy which would otherwise be lost in the brake
If the motor or motors be running at norshoes.
mal speed, then if the frequency of current in the
working conductors be reduced by a suitable
amount less than that corresponding to the speed
of the motors the motors will act as induction generators, since they will then be running at a speed
above synchronism. The braking effect which results will then act, of course, to reduce the speed
of the motors and the vehicle or vehicles driven
thereby, so that the speed of the motors drops until
the motors run below the value of speed corresponding to synchronism at the reduced frequency.
At or about this time the frequency on the working conductors may be reduced another step, thus

the return circuit for the three-phase current utilized by the motor.
The section comprising the conductors (5) (6),
unlike the section comprising the conductors (7)
(8), is arranged to be supplied with currents of
particular
means emdifferent frequencies, the
ployed being shown partly in diagram and partly by
The alternating currents
pictorial representation.
be separately genof different frequencies may
erated or produced in a great many other ways
but for the present purpose Mr. Potter proposes to
use a generating means consisting of a synchronous
motor Cio) supplied with current from the transmission lines <2), (3), and (4) and mechanically
connected to a number of generators ("17) (18)
19J in such a way as to secure suitable gradations
of frequency in the currents produced by the gen(

erators.

To make suitable connections between the generators of different frequency and the section of
the supply system comprising the working conductors (5) (6) of the raihvay. the inventor makes
use of a switch the movement of which is conwhich may be
circuit
electric
trolled from an
opened and closed on the railway vehicle as it
moves along. In the instance shown the switch is
driven by a small induction motor ("20), the circuits of which are opened and closed by a relay
lUvice connected to a controlling conductor 21, ex-

quency of current supplied to conductors of that
section may be reduced in the manner described.

To Elmer A. Sperry of Cleveland, Ohio, has been
granted a patent for a new and economical system
of electric-railway propulsion and control.
Fig. 2
IS
a side
elevation
in
part
section,
illustrating
a car and associated parts, illustrating one
form of
the invention
The car or locomotive consists,

^,„'^^'^'^ framework (A) having
?nds'7B>''VR°/
ends (B) (B). (Here shown m section.)
The locomotive rests m the usual manner upon
four or
more track wheels (A'). These wheels are
in the
present instance simply employed as
idlers or rollers
tor the locomotive, the propulsion
depending upon
the engagement of the sprocket or
sprockets (C) (C)
with the traction rack (D), which is
suitably located between or even outside of the
ordinary tramrails constituting the roadbed,
running substantially
parallel
therewith,
but insulated
therefrom, and
suitably anchored against longitudinal
stress
The
insulation of the rack (D) is rendered
necessary

from the fact that in the present device
it is used
perform the additional function of transmitting
electricity from the source of supply
to the car
which It may serve to light, and perform other

to

known

FIG.

'

repeating the operations described, and this cycle of
operations may be continued until the lowest frequency available is brought into use, whereupon the
These changes
circuit may be interrupted altogther.
may be caused to take place at regularly recurring
switch-operating
mechanintervals by allowing the
ism to act continuously, or the changes may be
made step by step, with any desired interval between
each step, by suitably manipulating the controlling
switch ("52) on the car.
comprising the conductors
section
Since the
C5) (6) and similarly operated sections are normally dead, the controlling conductor (21) is extended along the adjacent sections, so that as a
car approaches a normally dead section the operator
on the car by closing the circuit of the controlling

conductor may bring that section up to normal frequency prior to the time the car runs into that
section.

wellfunctions, but principally to energize
the elec-

2.

SYSTEMS. — SPERRY
ELECTRIC LOCOMOTIVE.

NEW ELECTRIC RAILWAY

circuits

at

posed to represent a portion of the conducting system located near a station or other stopping place,
while the section (7) (8) corresponds, on the other
hand, to a portion of the road on which no stops
are normally made.
When the railway vehicles are on portions of the
such, for example, as those
line between stations
corresponding to the conductors (7) (8) they are
supposed to operate at full speed. The conductors
(7) (8} may therefore be supplied with current of
normal and invariable frequency, and to this end
suitable connections are made between the transmission lines (2) (3) (4) and the conductors (7)
(S).
As illustrative of such connections, there is
shown a step-down transformer (g) with primary
and secondary leads connected, respectively, to
the transmission lines (2), (3), and (4) and to
the working conductors i/) and (8), one terminal
of the secondary being grounded to correspond with
the ground connection of the motors representing

—

inspection of the diagram it will readily be
that as the controlling switch is turned the
contacts (23) are first to engage their cooperative contact fingers, thereby connecting the
generator (17) which is of the lowest frequency
with the leads (27) (28), which are joined to the
working conductors (5) (6), thereby supplying the
working conductors with current of minimum frequency. As the controlling switch continues its
movement the generator (17) is cut out of circuit
and the generator (i8) is substituted therefor,
while upon still further movement the generator
US) is cut out and that numbered (19) substituted.
Upon completion of the movement of
the
controlling
switch
the
generator
is
(19)
cut out of circuit
and the working conductors
connected across the secondary of the transformer (.29), thereby receiving current of the same
frequency as that flowing in the transmission lines
It is to be understood that the
(2), (3) and (4).
currents derived from the generators (17), (18) and
(19) vary in frequency, as well as in voltage, in
such a progression as to give the desired rate of
acceleration to the
railway vehicles as the controlling switch is turned by means of its driving

A

(,2)

at

By an

fixed

of the motor (20) and of the electromagnetic clutch (37) are directly controlled by
means of a relay device' (39), which in its turn is
brought into operation when the operator on the
car grounds the controlling conductor (21) in a
suitable manner.
The controlling circuit on the railway vehicle
consists of a resistance (R), having two terminals
connected, respectively, to fixed contacts (49) (So),
one terminal of the resistance (R) being also connected to a contact shoe (51), arranged to slide
along the controlling conductor
switch
(21).
(52) is arranged so as to connect either of the
fixed contacts (49) and (50) to ground, as shown

line

shown

(3S).

seen

The

(3) and (4) extend therefrom and along
of the raihvay. The working conductors
from \vhich current is collected and supplied to
the motors on the railway vehicles are indicated at
(5) and (6). These conductors (5) and (6) constitute a single section, an adjacent section being
lines

lending alonp- the line of the railway parallel to the
working conductors and with which a sliding contact is made by means of a contact shoe carried by
the car.
One form of a switching device consists
of a cylinder (22) mounted in suitable bearings, so
as to revolve about its axis, and having thereon a
series of angularly and progressively displaced contacts (23), (24), (25) and (,26), adapted to engage
successively a number of co-operating fixed contact fingers.
The cylinder is driven by a threephase motor (20), the armature of wdiich is locked
in anv desired position bv the magnetic clutch (37)

motor.

portions of the road where no
stops are to be made, are supplied by alternating
current at a certain frequency, while other sections
corresponding to portions of the road along which
stops are to be made are arranged to be supplied
with currents of a frequency controllable at the
will of the operator on the car.
For purposes of
economy, as well as convenience, I find it preferable
to supply the railroad, as a whole, by means of energy derived from a single central station and to
obtain alternating currents of different frequencies
by suitably transforming the current derived from
the main source."
The accompanying drawing (Fig. l) illustrates
diagrammaticaliy one embodiment of the invention.
At (,1) is indicated a source of electrical energy
such, for example, as a three-phase alternatingcurrent generator, the particular nature of the generating
means being unimportant. Transmission

corresponding

469

When

such

section

is

reached,

the

fre-

motor or motors within the car. To this end
also it is found essential to insulate suitably
the
traction sprockets (C) (C) and their metallically connected parts, so as to prevent short-circuiting of
traction rack (D), on the one hand, whereas, on
the other, it is employed to collect the electricity
from such rack and deliver it to suitable translating
devices when called upon to do so. This insulation
may be effected by securing in anv well-known manner to the metallic truck a beam or timber of wood
or other similar insulating material (indicated at
trie

C), which

turn supports by any of the wellsuitable journals for the shafts of the
sprockets (C) (C), together with the shaft
of
the wheel (C), which serves to connect and cause
to revolve in unison the two sprockets (C)
(C).
Upon the shafts of these sprockets are suitable gears
in

known means

(C)

(C), intermeshing with the intermediate insulating
gear (a) (a), wdiich are driven by the electric motors
(E) and (E') through the ordinary gear and pinion (e) and (e'), the former being rigidly secured
to^ the
gear (a), though insulated therefrom. It
will thus be seen that when either one or both motors are operated the sprockets are rotated through
intermediate gearing and serve to propel the car by
intermeshing with the rack, which may be of any
suitable form, the preferred form, however, consisting of a flat-topped perforated structure, which
better serves to receive the shoes or current collectors

proper.

Mr. Sperry prevents the breaking of the circuit
of the teeth and rack by employing a shunt circuit,
by means of which the main current or a portion or
all of the operating current is handled around the
contacting faces of the sprockets and rack teeth,
and therefore prevented from passing such teeth,
preserving the continuit- and integrity of the circuit.
The circuit thus being free from interruption
serves far better to fulfil its function in actuating
the motors, lamps, and other translating devices.
The circuit passes from the controller (G), which
may be suitably actuated from either end of the
car by the hand wheels (g g), to the motors (E)
and (E') by wires (10) and (ii), and thence to
the ground by wires (12) and (13). The current
leaves the rack (D) normally by the collector (F)
on wires (14) and (15) to the switch (H), or the
current may reach this switch from the sprockets
(Cj (C) through wires (16) and (17) from the
switch to the controller through wire (18). It will
thus be seen that the normal current supply to the
motor is from the collectors (F), but that an emergency supply may be received from the sprocket (C),
or by turning the switch (J) both these devices may
be utilized jointly to gather current from the rack

By means

of this invention the operation

of-

elec-

systems, particularly in such places as
mines and tunnels, it is stated, is very greatly simplified and made mucn cheaper and more efficient
and satisfactory and permits the adantation to circumstances and conditions not commercially possitric-railway

ble

in

the

ordinary

arrangement of
an efficient and

electric-railway

system.

The

electrical control illustrated permits
reliable control of the motor under

economical conditions and insures a certain protecand eflicient action wholly absent in the ordinary electric-railway systems.
tion

A

special

Chester

meeting of the Philadelphia and West
Company is called for January

Traction

to increase
$600,000.
i2th.

the indebtedness from $400,000 to
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Technology School

for

December

CORRESPONDENCE

University of

the introductory work can be provided at an expense
comparatively small, namely $150,000, the money required for the full course and graduate work would
be about $3,000,000.
"It is evident," said Dr. Harper, "that the organization of a high-grade school of technology in the
various departments is a matter demanding a large
expenditure of money and requiring effort which
must cover a long period of time. There is an opportunity here in Chicago for a school which shall
sustain a relation to technological schools already
in existence like that of the graduate work in the
university to the colleges. It is such a school that
soon the university shall
we have had in mind.
be able to carry out its plans is still a matter of coniecture; but it is commonly understood that the establishment of the technological work is the next important undertaking, and, if I am correctly informed,
this is the urgent opinion of the faculties of the
university, as well as of the board of trustees."

How

Consideration of Chicago Municipalownership Report Postponed.
The report of the special committee on municipal
ownership of street railways was discussed by the
Chicago City Council at its meeting on December
22d, but the full consideration of the measure was
postponed to January 5th. Alderman Finn called the
matter up, and several amendments were offered,
while Alderman Bennett presented a substitue for
The substitute differs but little
the committee's bill.
from the original, but provides that all contracts in
franchise ordinances allowing the city to take over
street-railway lines after a certain number of years
shall be legal, and makes it the duty of the authorities of the city to take the necessary steps to acquire
street-railway property whenever a majority of the
voters have declared in favor of it.

New York

Notes.

—

New

York, December 22. Probably the most important event in New York's affairs for some time
past was the recent granting of the Pennsylvania
tunnel franchise by the Board of Aldermen last
Tuesday. The franchise was granted by a vote of

The tunnel, as before staled in the West41 to 36.
ern Electrician, will start on the Jersey side in the
Hackensack Meadows and extend under Manhattan

Long

Island City. It is expected that
years will be required to build it, and
that about $50,000,000 will be spent in the work.
The tunnel will cross Manhattan chiefly under
monster
Thirty-second and Thirty-third Streets.
station will be built between Seventh and Ninth
Thirty-fourth
Streets.
Avenues and Thirty-first and
The traveling public is still incensed over the delays and infrequencies in the car operations on the
elevated-rauroad system of the Manhattan company.
Much unfavorable comment part of which is undoubtedly unjust is heard on every hand, and the
local papers are publishing long editorials on the
failure of the company's officials to do their duty.
Stoppage of traffic followed the short-circuiting of
three underground electric cables at Broadway and
Vesey Street at eight o'clock Friday morning. If
took an hour and a half to make temporary connections, and during that period cars were not running
along Broadway south of Leonard Street, or on the
East Side electric lines below Canal Street.
Last Wednesday the New York Central, through
Eugene E. McLean, submitted its plans for the enlargement of its terminal yards from Forty-second
Street to Fifty-seventh Street to the Board of Estimate. These plans are that the company will depress all of its tracks between Forty-fifth and Fiftyseventh Streets to such an extent as to enable the
city to carry by viaducts or bridges over the tracks
at a grade not exceeding four per cent, such of the
Island

about

to

five

A

—

—

intersecting streets from Forty-fifth to Fifty-sixth
Streets as may be necessary in the public interest,
the expense of extending these streets over the
It is thought that
tracks to be borne by the city.
the Board of Estimate will ask remuneration for 'the
fairness
privileges,
as,
in
all
to the Pennsylabove
vania system, the New York Central company should
pay for them.
Interesting statistics have been compiled concerning
These give
the street-railway traffic of the city.
data for both the surface and elevated systems, and
year
fiscal
During
the
are, in part, as follows
ended June 30, 1902, the surface and elevated railways of the city of New York carried 924,754,211
original passengers that is, passengers paying fares.
Countmg the transfers, the total number of passengers carried was 1,160,030,344. It has been estimated
that the railways carried last year over iVa billion
passengers. This is not the fact, for the reports of
the railroads which have been sworn to and filed
with the state railroad commissioners show that the
surface railroads, excepting steam, and including the
elevated roads, did not in the aggregate carry to
exceed a billion and a half passengers.
The American Electrical Specialties Company of
New Y'ork has been incorporated with a capital of
The board of directors includes James
$50,000.
O.
Jones, Jr., and Julius Silverman.
:

;

Allgemeine-Union Combination
many.
Berlin

Ger-

in

advices are to the effect that the Allge-

meine Elektricitats Gesellschaft and the Union Elektricitats Gesellschaft have entered into a working
agreement which amounts to a practical consolida-

The directors of each company are elected to
directorate of the other, so that the manageis
identical, though the companies
themselves remain separate. The step is said to be
the result of the crisis in the German electrical industry.
After the subsidence of the great boom in
electrical companies, it was found that the manufacturing capacity had far outrun the market's demands;
hence the efforts, successful in this case, to effect
consolidations.
tion.

the

ment of both

BOOK TABLE.
Magnetic Declination Tables and Isogonic Charts
FOR 1902, and Principal Facts Relating to the

By

A. Bauer, chief of
division of terrestrial magnetism, United States
GovCoast and Geodetic Survey. Washin'^ton
Pp.
ernment Printing
Office.
(7% by 11%
inches) 404, with several figures, maps and plates.
This is an exceedingly valuable treatise on magnetism and contains besides the tables and charts
a number of papers of general interest. The early
Earth's

Magnetism.

L.

:

history of the compass is treated at some length
and the other subjects taken up are the birth of the
science of terrestrial magnetism, the earth as a great
magnet, the variations of the earth's magnetism,
magnetic surveys, the earth's magnetic poles and
magnetic moment, determination of the true meThe volridian and the magnetic declination, etc.
ume is a continuation of the series of papers, begun
in 1855, treating of the magnetic declination of the
United States and published by the Coast and Geodetic

Survey.

The immediately preceding volume

present volume
the tables have been brought up to date and the
general information spoken of above added. The
frontispiece illustrates the United States Coast and
Geodetic Survey Office, and other views show the
exterior and interior of the magnetic observatory

was published

at

in

and

1897,

Cheltenham, Md.

in

the

'

:

A news dispatch from Pekin states, that China
has issued an edict ordering the seizure of all
Chinese telegraph lines in order to insure secrecy
Viceroys Chang Chili
for government dispatches.
Tung and Yuan Shih Kai arc ordered to ascertain
the value of the shares of the telegraph companies
and the properties belonging to Ihcnr

New England News.

—

Boston, December 19. The Sandwich (Mass.) selectmen have granted a location to the Middleboro,
Wareham and Buzzard's Bay Street Railway Company, which will build from Sandwich Depot to the

Bourne

line as early as possible in the spring.

Sandwich,

Hyannis

and

Chatham

Street

1902

be asked to grant privileges to a number of
electric-railway companies.
The Connecticut Railway and Lighting Company wants to build an extension from Milford to Charles Island, a distance
of three miles, and it proposes to establish a summer
resort at Charles Island, which is situated in Long
Island Sound. The Branford Lighting and Water
Company desires to extend its road from Branford
will

Chicago.
Dr. William R. Harper, president of the University
of Chicago, in his quarterly statement, presented at
the Christmas convocation, made the important announcement that plans had been completed for the
establishment of a school of technology at the uniPresident Harper said that the demand for
versity.
instruction in the technological department is becoming more pressing on every side and that the opportunity for developing technological work in the city
of Chicago is confessedly a great one, perhaps the
In opening the school the
greatest in the country.
related departments in pure science will be greatly
benefited by the development of technological workWhile it is estimated that
side by side with them.

27,

Pine Orchard and Stony Creek, six miles. This
New York, New
Haven and Hartford Railroad between New Haven
and New London. The New London Street Railway
Company wants to build extension to East New
London and Riverside Park and the right to furnish
light, power and heat to a proposed electric railway
in Groton.
Two officers of the company which proposes to build the road in Groton, will ask for a
charter for an electric railway between Groton,
Conn., and Westerly, R. I. They propose to build
a double-track road through Poquonoc, Noank, Mysto

will be part of the paralleling of the

tic

and Stonington.

It

is

reported that

the

New

York, New Haven and Hartford Railroad Company
is
behind another scheme for building over this
route.
The Stamford Street Railway Company
wants authority to make several extensions, including one nine miles long, to the New York state line

Long Ridge, Conn., and new lines to Noroton
and Greenwich, Conn.
Stone & Webster of Boston have prepared plans
for a wharf and power house for the Ponce (Porto
Rico) Street Railroad Company.
The Enfield electric-light and power station at
at

Thompsonville, Conn., is being enlarged by the building of an addition to accommodate more boilers and
dynamos.

The Holyoke Water Power Company's lighting
plants have been transferred to the city of Holyoke,
Mass. The price paid was $706,543, which included
the cost as determined by the awards and the fees
of the commission that set the price. The city began the operation.
At Monday's meeting of the Boston aldermen. Alderman Norris called up his resolution that the city
should not pay more than $75 per year per arc light
pending the establishment of a municipal electriclighting plant and that the mayor should ask the
Legislature for authority to establish such a plant.
In arguing in favor of a inunicipal plant. Alderman
Norris stated that Boston was now paying $52,525
per annum for incandescent lights in its public buildings
that the citv had paid $2,897,226
for
arc
lights during the past eight years
that had the city
had a municipal plant during those eight years, the
cost for arc lights would have been $1,326,868, or a
saving of $1,570,358 that cities that have municipal
plants pay an average of $44.54 per arc light per year,
the highest price, $57.48, being paid by Chicago;
that figuring on the same basis, Boston would have
saved $375,000 on incandescent lighting in eight years,
and that had Boston established a municipal plant
in 1895, when the speaker advocated it, the city
would own a plant worth $3,000,000 in 1910, and
after that would save $62.97 per lamp per year.
The resolution went over to next week's meeting of
the board.
The annual meeting of the Massachusetts Electric
Companies was held December 17th, with eight stockholders present. Richard Olney, C. E. Cotting, Eugene N. Foss, Percy Parker and C. F. Adams were
re-elected trustees to serve three years.
The annual report was accepted.
The Hartford and Middletown and the New Ha;

;

;

ven and Middletown Railway Companies have been
organized and the capital stock, amounting to about
The companies will
$3,000,000, has been subscribed.
railways to connect the
in the titles.

build

electric

cities

mentioned

Connecticut
B.

The

Railway

Company

has been organized by people connected
with the Middleboro, Wareham and Buzzard's Bay
company, and will build an electric railway from
Sandwich, Mass., to a point near Chatham light on
Cape Cod, a distance of 45 miles, reaching towns on
The new company will
the south side of Cape Cod.
have a capital of $500,000.
Electric
Companies has conMassachusetts
The
tracted for 10 2,000-kilowatt, turbo-alternators, to
be placed in its power stations. The corporation
will build stations at Quincy, Fall River and Davenport, Mass., and will close some o£ its smaller stations.

The selectmen of Ashfield and Buckland, Mass.,
have a petition to the Legislature asking for the incorporation of an electric-railway company, to build
a road between Huntington and Conway, IVIass. The
proposed route is along a highway, three miles of
which will be submerged if the city of Springfield
decides to use the Huntington water supply, and
Springfield officials will probably protest against the

company's following this route. At Conway the
proposed road will connect with the projected road
to Greenfield, thus covering the territory between the
Fitchburg and Boston and Albany Railroads. The
company proposes to do a freight business.
The heavy snowstorm of last Saturday caused
considerable delay on electric railways in this section.
On Monday the Boston Elevated Railway
Company employed some 600 teams and 2,000 extra
men in removing the snow from the streets through
which its lines pass. The company estimates that the
storm cost it about $35,000.
At its next session the Connecticut Legislature

Southern Developments.

—

Charlotte, N. C, December 19.
Capitalists from
the North and from the Carolinas have purchased the
Green River Narrows, three miles distant, where
a 700-foot fall exists in half a mile, and will develop
the same and bring the power to Saluda electrically,
where a cotton factory and other manufactories will

be

built.

The promoters

of the electric line from Nashville,
Tenn., to Clarksville, state that the right-of-way having been secured they will begin work on the line in
the early spring.
The town of Huntsville, Ala., will, on January
19th, vote on the question of issuing $20,000 electriclight
bonds. The local electric-railway company
states that before it will lose money by the establishment of a municipal plant, it will remove to

another city.
Estimates have been prepared by Granbury Jackson of Mt. Pleasant, Tenn.. for a combined water
and light plant at Lawrenccburg, Tenn. A 50-kilowatt dynamo is provided for. The cost will be over
A bond issue will probably be ordered by
$20,000.
the town to meet the expense.
The scheme to develop the big waterpower at
Tallassee, near Montgomery, Ala., has proven a great
success.
The Montgomery Light and Waterpower
Company, with $1,500,000 capital issued, and a similar amount in bonds, is the new concern just formed
by consolidating two previously existing companies.
Henry C. Jones has been the leading spirit in developing the waterpower and engineering the undertaking.

The Marion

(S. C.)

Water, Light and Power Com-

-

December
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paiiy has been commissioned with a capital stock of
$100,000. Arthur Dunn and A. N. Walker of Scranton, Pa., and J. \\". Johnson of ilarion are the incorporators.
The Hamlets (,N. C.) Electric Light Companj'
has been chartered, with $100,000 capital. G. O.
Sanders is interested.
L.

Detroit,
December

Mich.

—

The St. Joseph and
having some trouble in
its effort to dam the St. Joseph River for the purpose
of furnishing electrical power to manufacturers in
South Bend and neighboring tow-ns. The St. Joseph
Ri\er Navigation Company has taken legal action in
Detroit, ilich.,

Company

Elkhart Power

20.

is

the federal courts to prevent the building of the dam
which was to, be located at a point six miles belowSouth Bend, and which would prevent the plan of
that company to navigate
the river between St.
Joseph and South Bend. It is claimed by the power
company that it will cost in the neighborhood of
$22,000,000 to make the stream navigable the year
round, that the shipping facilities are adequate and
that more power is what is needed.

Pennsylvania capitalists have organized in Grand
Rapids the Grand Rapids and Chicago Railway Company, to build an electric road to Kalamazoo, Allegan
and Benton Harbor.
The Saginaw-Fiint electrical raiUvay project is in
discouraging straits. The Union Traction Company
and the Saginaw Suburban are both reported unable

go ahead, and the recent

effort of Saginaw capiconstruct a line as soon as the weather permits is also a failure. The obstacle in the last instance is the Saginaw-Frankenmuth Electric Railway
Company, which asks a large amount of right-of-way,
the refusal of which is responsible for the defeat
of tills project.
The council of Lansing has asked the HawksAngus syndicate for better city service, and unless
some of the provisions of the franchise are complied
with in 30 days it will be subject to forfeiture. The
council also gave the Lansing, St. Johns and St.
Louis road an extension until March ist within
which to have its line operated with electricity.
The city of Benton Harbor has taken up the question of municipal electric lighting, and a committee
was appointed to visit other towns to obtain the
necessary information. It is claimed the rate now
paid the private lighting company is too high. The
contract with that company expires October i, 1903.
C. G. W.

to

talists to

From the Buckeye
Cleveland, Ohio,

December

20.

State.

—The

electric-light

company

at Ottawa has submitted a proposition to
the City Council to lease the plant to it at a rental
of $200 per month for 10 years.
The Atlantic Dynamo Company of New Jersey
has been authorized to do business in Ohio.
conductor on the Cedar Avenue line in Cleveland derailed his car a few days ago and saved it
from being smashed by a freight train on the Nickel
Plate road. This is the first time the derailer has
been used for some time. The car was crowded.
The question of purchasing the waterworks and
electric-light plant at Harrison, Ohio, will be decided by a vote of the people at the spring election.
'the plant is owned by James A. Graft, who has
offered to sell it for $25,000.
The Zanesville Railway, Light and Power Company has completed plans for its new power house,
which will be 130 by 72 feet in dimensions and will
contain machinery with a capacity of 4,000 horse-

A

power.

The Yost

Electrical Manufacturing Company, with
a capital stock of $75,000, has succeeded the YostMiller Electrical Company of Toledo, having purchased the plant, patents and everything connected
with the business. The officers of the new company
are as follows
President, J. M. Bour
vice-president, John Renner; secretary and treasurer, George
F. Miller; general manager, J. L. Yost.
Incandescent-lamp sockets is one of the principal products
of the companj'.
Some of the Cleveland street cars have been
equipped with bells at the rear to notify passengers
who alight at crossings when another car is approaching on the other track. This will often prevent accidents caused by people walking around the
rear of one car directly in front of one coming in
the opposite direction. The bell is controlled by
the raotorman, who is in a position to know when
passengers are likely to be in danger.
The Central Electric Company of Cincinnati has
been incorporated with a capital stock of $10,000 to
:

;

manufacture electrical machinery. Walter E. Fleming, W. E. Forshee and others are interested.
The Witzler Electric Light Company of Perrysburg has been incorporated with a capital stock of
$10,000.
C. F. Chapman, W. E. Duck and others
are the incorporators.
Dr.
Alois Zeckendorf,

Fleischmann
electric

motormen on
or shoe

Distillery,

street

designed

cars.

with woolen

superintendent of the
has invented an
to be worn by
It consists of a glove

Cincinnati,

glove and shoe,

underneath which is
mild current of electricity
is passed through this by means of attachments to
the current, but it is said the articles are so made
that it is impossible for the motorman to receive a
shock from it. The street-railway officials have adcoiled finely spun wire.

lining,

A

vised the gentleman to secure a patent on the device
and believe it will be practical.
O. M. C.
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crews of the locomotives. To obcompany will not run engines through.
of Spearfish, S. D., is in a controversy
with the council over a proposed extension of the
electric-lighting system.
resolution passed the
council providing for more light, but was vetoed by
the mayoi', who declared there was no provision in
the annual appropriation for the increased expense,
'f he councilmen threaten to carry the resolution over
the mayor's veto.
Waterloo, Iowa, is considering a project to install
a city lighting plant.
L. VV. Reynolds announced at Boone, Iowa, that an
electric railroad would be built by eastern men from
Boone to Webster City and Eraser, about 65 miles.
After this is completed, the road- would be extended
to Minnesota and the lake region.
The Belt Light and Power Company has about
completed a new power building at Lead, S. D.,
which is built over the old building without interfering with the operation of the plant. Considerable
new machinery has been ordered and will be installed at once.
The company has extended its lighting system from Lead to Terraville and Central

been

fatal to the

viate this, the

The mayor

Information trom Indiana.

—

22.
The advent of winter
proving conducive to electricrailway construction all over the state, and the work
on a half dozen lines is farther advanced than was
hoped tor by the most sanguine promoters.
ihe Indiana Southern Jiiectric Railway Company

Indianapolis,

in

its

December

mud form

is

Aurora filed articles of incorporation last week
with an original stock capitalization of $10,000. this
be increased by resolution.
The company proposes to build and operate a street railroad in Aurora and an interurban road between Aurora and
Rising Sun, and to furnish electric light, heat and
power to those and intervening cities. The incorporators are E. \V. Swarthout, C. W. McMuUen and

of

-may

others.

As predicted, the Indianapolis, Lebanon and
Frankfort fraction Company, at a meetinqr last week,
changed its name to the Indianapolis and Northern
1 raclion Company, and reincorporated
with a capital stock of $2,500,000, with the privilege of a further increase to $3,000,000. The officers of the new
corporation are: President, George Townsend, Indianapolis; vice-president, P. L. Saltonstall, Boston;
secretary, Winthrop Smith, Boston; treasurer, W.
S. Reed, Indianapolis.
Work on this system began
last April, and the Ind'ianapolis-Lebanon branch is
nearly completed. The Frankfort and Lafayette
branches will be built in the order named, and the
entire system is expected to be in operation before

December, 1903.
There is a spirited

fight

on hand

at

Kokomo, where

being asked from the City Council,
'ihe petitioners are George J. Marrott of Inchanapolis, who wants a 30-year extension of his Kokomo
five franchises are

street-railway and electric-light franchises and a
franchise for steam heating, and George F. McCulloch of Anderson, who wants a 30-year franchise for
an electric-lighting system and for certain concessions for his interurban line, for which the city has
already granted a franchise.
The municipal electric-light plant of Richmond is
still a source of annoyance to the city administration.
The council has ordered the Electric Light Commission, which has full power, to make a thorough investigation of the management, and the capacity and
imperfections of the plant.
The Hercules Electric and Manufacturing Company of Indianapolis has been incorporated with a
capital stock of $10,000.
The company will manufacture electric generators, machinery and apparatus.
S. J. Kurtz, A. H. and F. H. Blackleye constitute the incorporators.
F.

Northwestern Notations.

—

December 20. The Electric Light
and Power Company of Hastings, Minn., will change
its system of street lighting, and will install 30 enclosed arcs of 2,000 candlepovver for $150 a month.
Four are to burn all night and the remainder are
on the moonlight schedule.
The installation of meters at Fergus Falls, Minn.,
has reduced the consumption of electricity in a
Minneapolis,

marked

degree.
The superintendent finds that about
70 less horsepower is required to run the lights this
year than last, which is equivalent to a reduction
of about 700 lights. About 800 new lights have been

added for new buildings, so that the actual reduction
.considerably more than 700.
There is now plenty
power to run the system, and the revenue coming

is

of

in is greater than the fiat rate produced.
It is reported that all arrangements

have been
completed and contracts let for the construction of
an electric interurban line between Iowa City and
Cedar Rapids, Iowa. Grading will begin as soon as
the frost is out of the ground and will be rushed to
have the line completed before the summer is over.
It is expected to have the line in operation by July
1st.

The
of

stockholders of the

Union

Dubuque, Iowa, have decided

Electric Company
erect an entire

A

City.

The board

of water commissioners of St. Paul has
against the St Paul City Railway Company to recover damages of $500,000 for injuries alleged to have been caused by electrolysis to the city
water pipes. The court is asked to restrain the
company from using the mains for conveying the
return current. The complaint states that the company is able to avoid the leakage of the return current by instituting the double-trolley system.
Verndale, Minn., ofl:ered free wiring for all orders
for electric lighting received before January ist, and
received orders for over 300 lights almost at once.
I'he new plant is approaching completion and the
wiring will be done as rapidly as possible.
Winona, Minn., will take bids at once for the
installation of a municipal electric-lighting plant.
A system equal to 390 arc lights of 1,200 candlepower is projected. The estimated cost is about
filed

suit

$40,000.

The Creston Electric Railway, Light, Heat and
Power Company announces that the proposed interurban line from Creston to Winterset, via Leith
City and Macksburg, will be completed and in operation by January i, 1904.
Contracts have been
awarded to the Collins Construction Company of
Chicago, which will proceed with the work in the
spring.
Business men of Calumet, Mich., have organized
a company to maintain a heating and lighting plant.
The village retains the right to purchase the plant
at the expiration of five years or at any five-year
period thereafter.
The earnings of the inunicipal lighting plant of
Marquette, Mich., for November of this year exceed
all previous records, reaching a total of $3,368, an
increase of 12 per cent, over the preceding month.
In November of 1901 the receipts were $2,868.
Grinnell, Iowa, will vote January i6th on granting a new franchise to the Grinnell Electric and
Heating Company. The company seeks to make extensive improvements to its plant.
B. Pulford of Savanna, Iowa, will erect a new
power building for his electric-light plant and will
add a new Corliss engine and a 5,000-light dynamo.
The plant is to be completed in the spring.
The Twin City Rapid Transit Company has completed a supplementary power plant on Selby Avenue in St. Paul, adding about 1,200 horsepower, and
it is thought that it will not be necessary to curtail
the service again, as has been the case for several
weeks, owing to low water in the river.
The council of Moorhead, Minn., has granted a
franchise to the proposed street-railway company.
It must be ratified by the voters before it becomes
effective.

The Aberdeen Gas Company
controls

the

electric-light

of Aberdeen, S. D.,
and gas systems of that

The company asks a new
make extensive improvements

city.

franchise in order

to
to both plants, that
to the electric-light plant to cost $30,000.
R.

to

new

plant at a cost of $200,000. It will be one of
the largest in the West, and will contain all the
latest features available.
S. Stewart of Morris, Minn., has asked the council
to permit him to string wires on the telephone poles
to supply the business portion of the city with lights.
The Fowler Electric Company, which has a franchise for lighting the town, objects to the request
Business men of Des Moines are complaining over
increased charges made by the Edison Electric Light
Company there. The charge for elevator power,
which has been $2.50 per kilowatt, has mounted up
to $7 in some cases, the company stating that such
business was not desired, as it imposes a heavy
Bills for lighting show a tendstrain on the plant.
ency to grow beyond previous years. The company
has the field alone, and the result is considerable
talk of a municipal plant.
The council of Perham, Minn., has raised the minirate for electric lighting from 25 to 50 cents

mum

per month.
The Great Northern Railway Company expects
to develop power from the Tumwater Falls in Washington, using the electric power to operate its trains
through the long Cascade tunnel. The tunnel is
about 2% miles long and the engines leave gases and
smoke in the tunnel that in several instances have

Canadian Intelligence.

—

Toronto, December 20. The City Council has appointed W. T. Jennings, a former city engineer,
to prepare a special report on the best way of letting
the radial electric railways into the city. He is said
to favor the third-rail proposition, by which the
gauges of the Metropolitan and Toronto railways
would be harmonized.
An agreement has been reached between City Engineer Rust and Manager Keating of the streetrailway company, as to the terms upon which the
company stands prepared to construct a loop line
on Lake Street, which is to be built and ready to
accommodate the steamboat traffic in the spring.
This will include the proposed overhead bridge at
the foot of Young Street which the city will have
to build, and which the city wants the railway company to contribute towards the cost of, but the company thinks it should have the right to extend its
tracks and service across the proposed bridge free
of all additional expense.
The city will pay all
expenses' in connection with the work except the
expense of supplying the rails and- laying the same.
The company is not to be called on to operate the
service during the winter months, or when the steamboats are not running. Ordinary "T" rails are to
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be used in the extension, and the company is not to
be called upon to tal<e up these rails for a period of
four years, and after that only in the event of the
city deciding to lay down a permanent pavement.

The Hamilton and Barton incline electric railway, under a new decision of the Hamilton judge, is
to be assessed as scrap iron and not as a street railway.
H.

PERSONAL.
A. A. Serva of the Fort Wayne Electric Works,
Fort Wayne, was among last week's Chicago visitors.

A. P. Munning of the New York office of the
Cutler-Hammer JVIanufacturing Company was in
Chicago last week in the interests of his company.

William Henry

Spencer, for the last 15 years chief

operator of the Western Union Telegraph Company
at St. Louis, Mo., died in that city on November
28th, after a long illness.

H. D. Handford, who has been connected with
Puget Sound Electric Railway Company, has
removed to Indiana and been appointed constructing

the

engineer of the Noblesville branch of the Indianapolis-Northern Traction Company.
O.

C.

Fitch,

Company

of the Cudahy Packing
Neb., has resigned his position

electrician

Omaha,

of

an appointment as superintendent of power
and wires for the Hudson Valley Railway Company,
to accept

with headquarters

at

Glens Falls, N. Y.

E. J. Lavens, formerly connected with the General
Incandescent Arc Light Company, will assume entire
charge of the panel-board, switchboard and
switch departments of the Bossert Electric Construction Company of Utica, N. Y., on January 1st.

General

Wager Swayne,

general counsel

for

Law School.
Emmett Howard, who retired from
the

at

Cincinnati

management of the Western Union Telegraph Company's
office at IMemphis, Tenn., on December ist, held that
position for over 21 years, entering upon its duties
in iSSi.
Mr. Howard made a host of friends while
filling his position with the Western Union com-

He will take up other business
and continue to make his home there.
pany.

the

in

Memphis

Dr. H. Preston Pratt, a well-known Chicago investigator in skiagraphy, has been appointed X-ray
expert and electrical diagnostician of the law department of the city of Chicago, by City Attorney Owens.
Mr. Owens says that this office has become necessary
on account of numerous attempts at fraud through the
evidence of X-ray and electrical so-called "experts"
in claims against the city for personal injuries.

The Massachusetts

Institute

of

Technology Cor-

poration has chosen Eliliu Thomson, the well-known
electrician, as non-resident professor of applied electricity, and Percival Lowell, director of the Lowell
Observatory at Flagstaff, Ariz., as non-resident professor of astronomy.
The appointees will give
courses of lectures on their chosen subjects. Professor Thomson has been a lecturer at the Institute
several

for

years.

Henry A. Everett took charge of the Toledo Railway and Light Company as president last week, suc-

who resigned to take a
of the globe.
pleasant incident in connection with the transfer of the office
was the presentation of a very handsome watch to
Mr. Lang by the men in his employment. The committee went to the directors' office while the board
was in session, and Thomas McMahon, a conductor,
made one of the prettiest little addresses that those
present had heard in a long time.
ceeding

rest

/\lbion

and make

E.

Lang,

a tour

A

Charles P. Griffin, president of the Toledo and
Indiana Electric Railway Company, died suddenly

home

Toledo on December

iSth, after a
just been opened, and
Mr. Griffin was devoting all his energies to secure
its completion to Wauseon at an early date.
The deceased did not become interested in electric railways
until a few years ago, but since that time he has
given them a great deal of time, and the Toledo
and Indiana will be a monument to his name.
wife, one son and two daughters survive him.

his

at

short illness.

in

The road had

A

At the annual meeting of the Engineers' Club of
Louis recently the annual prize, consisting of
$50 in gold and an engraved certificate, was awarded
to Henry H. Humphrey for the best paper presented to the club during the closing year. This paper
was entitled "On the Use of Beaumont Oil as Fuel."
Mr. Humphrey is the consulting electrical and mechanical engineer of St. Louis who established more
than a local reputation by designing, during 1901,
a complete power plant of 1,500 horsepower for the
DeEeers Explosive Works at Cape Town. Africa.
St.

Mr. Francis E. Drake, an American electrical man
well known and well liked, has returned to this
country after three years' absence abroad. His lat-

work was

the reorganization of the Union ElekIricitiits Gcsellschaft of Berlin.
Prior to that time
Mr. Drake was a member of the American Commission to the Paris Exposition and one of the in-

est

Drake and

Decenilier 27,

Herr Commerzienralh Loewe, president of the company, presided, the warmest encomiums were expressed on the work of the guests of honor, and the
40 gentlemen present united in regretting that Mr.
Drake felt it necessary to sever vhe ties that bound
him to Germany. Mr. Drake is now in Chicago,
where be will remain for a few days.

ELECTRIC LIGHTING.
An

electric-light plant, to cost $S,ooo, will be built
to supply current for lighting

Dallastown, Pa.,

at

and power purposes.

The Hannawa

of Atkinincorporated with a capital
of $5,000.
The company purposes to construct and
operate electric-light plants. The incorporators are
Dell Akin, W. H. .'Vllen, J. P. McNichols and others.

Neb.,

has been

The

City Council of Huntsville, Tenn., has called
a special election to be held on January 19, 1903.
At that time a vote will be taken on the question
of issuing $20,000 of bonds for the purpose of building and equipping a municipal electric-light plant.

The United Gas and Electric Company of San
Jose, Cal., has ordered a new battery of Babcock &
Wilcox boilers and a 900-horsepower engine, the
latter to be direct-connected to a new General Electric generator. This will give the plant a total of
12,000 horsepower, which is said to be equal to the
output of any plant in the

their service has been hampered by a lack of electric
power, but that it is installing machinery for 2,700
horsepower, and when it is ready large cars will be
put on the electric lines.

Justice Betts in the Supreme Court has appointed
Joseph A. Duffy of New York city receiver for the
New Paltz and Poughkeepsie Traction Company, in
an action brought against it by the Franklin Trust
Company of Brooklyn, to foreclose a mortgage. The
at

electric

$40,000.

The

traction

road wnich crosses the

Poughkeepsie Bridge.

The

Seattle-Everett Interurban Railway of Seathas been incorporated, with a capital
to operate a trolley system beEverett, both in the state of
Washington. The trustees and incorporators are
M. D. Haynes, James E. McMurray, Fred E. Sander and Charles E. Shepard. The distance between
the two termini is 33 miles.
tle,

Wash.,

stock of $1,500,000,
tween Seattle and

A

by Justice Houghton of Saratoga Springs, who made
the order on the petition of a majority of the company's directors who declared that the company was
msolvent, and asked for its voluntary dissolution.

The Home Electric Company of Correctionville,
Iowa, has been incorporated with a capital stock of
$10,000.
The company will begin business on January I, 1903. The corporation purposes to furnish
electric power to the Sioux "Valley Milling
Company, which company is to have a representative on
the board of directors. The incorporators are M.
Harter, N. S. Harper, E. H. Baldwin and E. C.

H

The trustees of the Sanitary District of Chicago
are considering the plan to ask the Illinois Legislature to pass a bill this winter authorizing the district to develop the canal waterpower for the use
of th? city of Chicago.
This work will require the
expenditure of several million dollars, and the necessary funds will have to be obtained either by the
sale of bonds or an increase in the direct tax allowed
the Sanitary District.
The present bonded indebtedness of the district is $16,300,000, and cannot be increased under the existing revenue laws without action by the Legislature.
It is suggested that the Legislature might pass a bill increasing the drainageboard tax from one-half of one per cent, to one per

cent.

SOCIETIES

The Chicago City Railway Company expects to
new cars on its electric lines in Chicago on
February 12th. The company's officials state that

fixed

Water Power Company of
gone into the hands of a receiver.
Page of Syracuse, was appointed

Falls

Y., has

receiver, E. J.

petition for a rehearing in the transfer cases of

Chicago street-railway companies against the
city of Chicago has been denied by the Supreme
Court of Illinois. This ends the litigation regarding
the

the transfer cases so far as Illinois courts are con-

cerned, but the cases, it is said, will be taken to the
United States Supreme Court. The state Supreme
Court some time ago held that the street-railway
companies must give transfers on all their lines.

A

Pittsburg dispatch states that after keen competition and extended trial of the different systems
of train control, the Brooklyn Rapid Transit Company of Brooklyn, N. Y., has awarded the contract
for all its elevated trains to the Westinghouse Electric and Manufacturing Company for the Westinghouse electro-pneumatic control. Among the special
advantages claimed for this system of control is the
feature than any derangement will at once shut off
There
the current and bring the train to a stop.
are said to have been instances recently with some
other systems where the power could not be shut

off.

The American Railways Company

of Philadelphia
reports the following earnings for the month of November
Total gross earnings. $94,599, as compared
with $73,815 for the same montji in 1901
total for
the five months commencing with July i, 1902, $544,058, or $126,111 more than was earned during the
same period last year. The company has an authorized capital stock of $25,000,000, of which $3,751,000
The officers of the company, whose
is outstanding.
headquarters are at Philadelphia, are as follows:
President, Samuel G. De Coursey; vice-president,
William F. Harrity secretary and treasurer, C.
general manager, H. J. Crowley.
S. Tingley
:

;

L

;

AND SCHOOLS.

said that the British Association has accepted an invitation from the British South Africa
Company to hold its annual meeting in 1905 at
Victoria Falls, on the Zambesi River. The company has set aside $35.oco for the expenses of the
It

place 80

bond was
company operates an

The

state.

ELECTRIC RAILWAYS.

receiver's

Potsdam, N.

Bailey.

The Atkinson Heat and Light Company

son,

1902

POWER TRANSMISSION.

Just before leaving Berlin Mr
Mr. C. S. Colton, were ten-

jurors.

his assistant,

dered a farewell testimonial dinner by the officers
of the Union company.
At this dinner, over which

the

Western Union Telegraph Company and the Wabash Railroad Company and located in New York,
died on December iSth, at his home in that city.
General Swayne was born in Columbus, Ohio, in
He was educated at Yale, afterward studying
1834.
law

icrnational

is

scientists.

The November

bulletin of
the Lowell Textile
of Lowell, Mass., contains illustrations of
three of its buildings and information concerning
the grov.'th of the school.
new course in electricity in charge of E. E. Nelson
has been successfully launched.
modern system of electric
transmission is being installed in one of the new
buildings.

School

A

A

The Massachusetts Institute of Technology, Boston,
Mass., will confer the degree of doctor of engineering
(Eng. D.) upon students in a graduate school of engineering research to be opened October 7, 1903.
Students of marked ability who have received a degree of bachelor of science or have done work equivalent thereto, will be admitted to the school upon
proper application and acceptance. Six fellowships
of $500 will be open to competition at the opening
of the year 1903-04.
The

International Association of Municipal Electhrough its executive committee, announces

tricians,

that several papers covering many subjects of interest to electrical engineers, have already been promised for its next convention.
The committee will
be pleased to receive any additional suggestions and
offers of papers.
These suggestions should reach
the committee not later than February i, 1903, and
the papers must be in the hands of Frank P. Foster,
Corning, N. Y., secretary, not later than July i,
With a view of increasing the value of its
1903.

question box, members desiring information on subjects connected with municipal electrical affairs are
invited to send their questions to the coinmittee.

r'UBLICATIONS.
The

Engine Company of

Ball

illustrated

circular

Erie, Pa., issues an
descriptive of its new steam-en-

gine governor.

Descriptive
specification

Welsby

catalogues

purposes

for filing, reference, and
are
requested
by George

Scott, consulting engineer, 758

The Rookery,

Chicago.

"Twenty Chapters of Reasonable Arc-lamp Talk"
the title of a neat little booklet just issued by the
Electric Appliance Company, Chicago, which is selling agent for the Adams-Bagnall arc lamps.
is

An

attractive mailing card distributed by the Buf-

Forge Company of Buffalo, N. Y., shows views
of the seventeenth-centurv iron foundry in France
and also the metallurgists of antiquity. Various
Buffalo cupola blowers and exhausters are illustrated
on the reverse of the card.
falo

;

The Union Railway Company

of

New York

city

MISCELLANEOUS.

is

about to build a large sub-station at West Farms,
for which it has purchased from the Westinghouse
Electric and Manufacturing Company a large amount
of apparatus, including three 1,000-kilowatt, threephase rotary converters, with starting motors, selfcooling, oil-insulated transformers and alternatingcurrent and direct-current switchboards.
The transinission will be at 6,300 volts and 3.000 alternations.
The alternating-current switchboard wil be equipped
with new type of oil-break, electrically operated
switches.
The Bayard Street station of the Metropolitan Street Railway Company of New York city
is
also being equipped wilb these switches.

The Phosphorous Compounds Company has been
incorporated in New York state and will do business
at Niagara Falls.
The incorporators are George M.
Prest, Perry J. Fuller andjoseph S. Richards, all of

New

York.

will

be interested.

It is

also understood Niagara Falls

men

The company

and handle phosphorous

will manufacture
compounds, alkalies, chem-

icals, etc.

A

new form

of guy anchor for use in pole-line
on the market. The anchor
is designed like a screw, so that it can be placed
in position without digging, filling or lamping.
This

construction

appears

December

27,
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and hence a treupon the anchor without
anchor
is acredited with
dislodging it. A 12-inch
having successfully withstood a pull of 36,000 pounds
when bored into five feet of clay.
ground

the

leaves

mendous

undisturbed,

pull can be placed

The Central Electric Company of Cincinnati, Ohio,
has been incorporated with a capital of $io,ooo. The
incorporators are W. E. Fleming, W. O. Kline, Wk
E. Beggs and J. B. Taylor.

The
J.

Company

Electric

of Brazil, Ind.,
a capital of $200,000.
P.
Bryson,
R. N. Bryson,
J.
Halstead and William E. Halstead.

incorporated
incorporators are

has been

N.

The New Jersey

with

Autolectric

Company

with an authorized capital
The incorporators are George

incorporated

$100,000.
cock, Edward
son.

has been
stock of

M. BabN. Van Vliet and Lyman B. Robin-

The Nebraska Electric and Fixture Company of
Omaha, Neb., has been incorporated with a capital
stock of $50,000. The corporation may manufacand electrical appliances.
ture motors, dynamos

Among

the incorporators are P.

W.

current generators for the Weehawken, N. J. (West
Shore terminal) station. The company is expending
some $50,000 on its electric plant there.
Interests of the Chas. K. Hill electric supply houses
of Pittsburg, Pa., are forming the Crescent Electric

and Manufacturing Company. The company will be
incor^rated on December 30th. The company will

TRADE NEWS.

The Putnam

473

Horbach, A. G.

Munroe and E. J. Sullivan.
The New York Central Railroad Company has
made a contract with the General Electric Company
and with Westinghouse, Church, Kerr & Co. for the
installation of steam engines and electric alternating-

capitalize at $12,000, this capitalization to be increased
to $50,000 later on.
The incorporators and directors
will be Charles K. Hill, J. D. McNeil and W. F.
Mitchell.

John A. Stewart, for many years connected with
the General Electric Company, the Bullock Electric
Manufacturing Company and Rossiter, McGovern &
Co., has started into business for himself in Cincinnati and Ludlow, Ky., under the firm name of the
John A. Stewart Electric Company. Mr. Stewart's
company will deal in second-hand electrical machinery
of every description, and it has already secured conThe company has
siderable electrical apparatus.
three-story
factory
building,
having
leased
a
square
floor
space,
feet
of
at Lud150,000
low. Ky., which will be .converted into smelting
works for the refining of metals for its own use as
well as for the trade.
The factory has a large foundry in connection for the production of armature
part of the factory
coils and commutator parts.
will be used for a second-hand electrical machinery

A

warehouse.

The Curtiss-Crippen Engineering Company, doing
an engineering and contracting business for complete
installations, with oi^ces in the Monadnock Block,

Chicago, is sales agent for the DeLaval Steam Turbine Company and the sales of the DeLaval turbine
outfits in this section are being actively pushed by
L. F. Mahler, district manager.
Mr. Mahler has
acted as engineer of installations for most of the
European representatives of the DeLaval system, as
well as for the American factory. Mr. Mahler is
also district manager of the New York Electric
Headlight and Train Lighting Company, which uses
the DeLaval system. The sets put out by this company take up the space of an ordinary trunk, and
are placed in one corner of the baggage car, taking
steam from the engine at any pressure. Equipments
of this nature are in operation on the Pennsylvania
and Pullman systems, and are said to be giving satisfaction.
Frank B. Rae, well known to the western
engineering fraternity, is consulting engineer of the
Curtiss-Crippen Engineering Company.

BUSINESS.
H. Fowler, president of the Fowler- Jacobs Company, Chicago, producer of cedar poles and other
cedar products, states that his company has done
J.

much business this year as last year.
This company is said to be one of the largest producers of cedar poles, and has unsurpassed facilities
for getting the poles out of the woods. The Fowler
company has supplied poles to many of the leading

three, times as

telephone, telegraph, electric-light and street-railway
companies, and, judging from present indications,
the coming year promises to be productive of a larger
volume of business than any previous year.

ILLUSTRATED ELECTRICAL PATENT RECORD.
Issued (United States Fate7it O^ceJ Decernber
,

Draw Bench. George B'aehr, McKeesport,
715.740.
Pa., assignor to the National Tube Company,
Pittsburg, Pa. Application filed February 14,
1902.
In an apparatus for forming tubing are combined an
electric motor for actuating the drawing mechanism, a
generator having two field windings of different carrying
capacities and wound in opposite directions, the larger of
the field windings being connected in series with the armature of the motor, the windings being so proportioned
as to neutralize each other when the motor is running
under a friction or light load, and a source of current for
exciting the generator fields.

Interchangeable Direct and Alternatingcurrent Arc Lamp. Malcolm H. Baker, East
Liberty, Pa., assignor to the Westinghouse ElecApplication
tric and Manufacturing Company.

715.741.

filed

March

11,

1902.

The lamp has a movable carbon and a clutch mechanism mounted on a non-vibrating metallic flexible support
and placed in operative relation to the carbon.
Electric Arc Lamp. John A. Heany, Philadelphia, Pa., assignor to the Teter-Heany Developing Company, Charleston, W. Va., and
Philadelphia,
Pa. Application filed April 7,

'7'^%^7^7'

1902.
In the lamp are a clutch for feeding one of the carbons,
a solenoid controlling the reciprocation of the clutch, a
dash-pot provided with a piston adapted to reciprocate
readily during normal reciprocation of the clutch and means
for checking or braking the abnormal movements of the
piston.

715,817.

uary

2, 1902.

There are two motors

of different speeds, one of which
to the draw chain, and an electric
clutch for coupling the other motor to the draw-chain.
is

permanently geared

High-potential Insulator. George H. Rupley, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

715)875.

tion filed

Insulating

June

13, 1901.
insulator consists of two concentric tubes of insul-

The

ating material with an annular space between them, and
a filling of insulating material containing a hydrocarbon in
the space.

Swiveling Trumpet for Telephones. Arthur Schoeler, Elberfeld, Germany. Application
iiled April 7, 1902.

715,878.

A

swiveling bent

trumpet

is

attached

to a

telephone

casing.

Controlling Electric Arcs. Elihu Thom715,901.
son, Swampscott, Mass., assignor to the General
Electric Company, Schenectady, N. Y. Application filed April

12,

1902.

Electric

David H. Wilson, Chi-

Battery.

111.
Application filed April 30, 1902.
electrode comprises two cups or receptacles integral with each other and separated by a suitable space,
the cups or receptacles opening in opposite directions.

cago,

The

filed

February

10,

1902.

a vehicle wheel is a motor arranged at
the inner end of the vehicle-wheel hub and having its armature shaft extended through the hollow axle. Powertraosmming cooDtction is provided for driving the vehicle

wheel.

Rheostat. Frederick Mackintosh, Schenec715,827.
tady, N. Y., assignor to the General Electric

Company, Schenectady, N. Y.

May

22,

Application

filed

1901.

The rheostat comprises a number of resistance units
having all parts of their length exposed to the air, each
unit being supported between two wire screens and
mounicd on heat-refractory insulating plugs cariied by
the scieens.

Method of Drawing Butt-weld

Pipe. Peter
Patterson, McKeesport, Pa., assignor to the Na-

715.856.

Aptional Tube Company, New York, N. Y.
plication filed May 14, 1901.
Renewed January
2, 1902.
The method of forming buit-weld tubing consists in
introdacing a tube-blank into a heating furnace, raising
it3 edges lo a welding heat, and then drawing the same
by means of an electric motor out of the furnace until its
front end has entered a welding bell, and then increasing
the speed of drawing the blank through the bell.

Apparatus for Drawing Butt-weld Pipe.
Peter Patterson. McKeesport, Pa., assignor to

715.857.

Acid in Electric Furnaces. Alfred Dorsemagen, Wesel, Germany. Application filed AuSilicic

gust 24, 1901.
A method of working

a zinc silicate ore consists in preparing a charge of zinc silicate and carbon, then subjecting
the charge to the action of an electric current sufficient to
determine the reduction and volatilization of the zinc and
the formation of carbide of silicon, and then suitably condensing the products of reduction and volatilization.

Overhead Electric Carrier and Hoisting
Device. Henry M. Harding, New York, N. Y.
Application filed January 16, 1902.
In the device are combined a motor, a track on which
the motor travels, an arm depending from the motor, the
lower end of the arm being beat at an angle, and an elec-

716,033.

tric

hoisting device supported on the angular portion.

Electric Heater. Joseph H. Jenkins, Schenectady, N. Y., assignor to the General Electric
Company, Schenectady. N. Y. Application filed

April 24, 1897.

The

heater comprises a flexible core bent into a series
and bends or loops, a resistance
wound about the respective helical coils of
the core, and means for supporting the core at the respective bends or loops thereof.
of alternate helical coils

wire helically

716,056.

Storage Battery.

Edgar

J.

Knapp,

Chi-

May

111.
Application filed
19, 1902.
storage-battery plate is provided with constraining
means at its corner portions for maintaining it in its normal plane against buckling or curling tendencies, the
means being in the form of corner caps.

cago,

1902.

NO. 715,901,

Combined with

Working Zinc and Substances Containing

716,008.

Automobile. Joseph
Ledwinka, Chicago,
assignor to the Imperial Electric Motor Company, Chicago, 111. Application filed January 31,

receiving the magnetic impulses.

Imperial Electric Motor Company.

1901.

111.,

Devices. Isidor Kitsee, Philadelphia,
Pa. Application filed June 19, 1897. Renewed
April 29, 1902.
Iq a system of telegraphy are two or more sending and
receiving stations, means at the sending station for generating magnetic impulses of opposite polarity, means tor
carrying ihe generated impulses between the sending and
receiving stations and medns at the receiving station for

Application

5,

716,065.

magnetic

Driving Mechanism for Motor Vehicles.
Joseph Ledwinka, Chicago, 111., assignor to the

Application filed July
See page 468.

A

Communication With the Aid of Electro-

715,821.

Apparatus
for
Communicating
Signals
Through Space. Lee De Forest, Chicago, and
Edwin H. Smythe, Freeport, III, assignors to
the Wireless Telegraph Company of America.

716,000.

716,048.

Combined with stationary electrodes are means for
starting an arc bttween the electrodes, a coil for controlling the arc, and means for supplying the coil with a current due to the diflEerential action of two currents, one
flowing in shunt to the arc and the other in series therewith, (See cut.)
715,920.

Metallic
Surfaces or Wires.
John A. Heany, Philadelphia, Pa., assignor to
the Teter-Heany Developing Company, CharlesApplication
ton, W. Va., and Philadelphia, Pa.
filed April 10, 1902.
The compound consists of asbestos combined with an
albumen aluminated borate of lime amalgam.

715,798.

16, igos.

the National Tube Company, New York, N. Y.
Application filed May 14, 1901, Renewed Jan-

— ARC

Transformer for
Currents. Emil Ziehl,

715,930-

A motor member is arranged at the inner end of the
wheel-hub of one of the wheels. Tnere are means for
mounting the motor member so that it in effect forms a
single unitary structure with the wheel axle, and a pivotal
connection between the unitary structure and the axle
member, whereby the motor member and wheel together
can be turned relatively to the axle member. (See cut on

CONTROLLER.

Polyphase
Berlin,

_

next page.)

Alternating

Germany,

as-

signor to the Berliner Maschinenbau-ActienBerlin,
Gesellschaft, vorm. L. Schwartzkopff,
Germany. Application filed June 20, 1902.
and
interThere are two longitudinal cores, end bridges
mediate connection bridges with coils placed on both
longitudinal cores, the coils of each phase being placed
opposite one another partly on the one and partly on the
Controller for Electric Motors. Eugene R.
Carichoff, East Orange, N. J. Application filed
I,

1901.

In the controller combintd wiih the controller cylinder
and driving means for imparling motion thereto, are a
notched wheel and spring pawl for intermittently and
yieldingly retarding the rotation of the cylinder, and a
torsion spring for transmitting in either direction to the
cylinder quicker impulses of motion than those given by
the driving means, a portion of the driving means lying
normally between and adapied to engage either end of the
spring to place it under tension.

715,983.

Trolley

Wheel.

Leonard Chroninger and

John E. Adams, Findlay, Ohio.

Application

filed

May

21, 1902.
The trolley has a specially formed wheel.

M. Davis,
System. William
715.999Chicago, 111., assignor to the Stromberg-Carlson
Telephone Manufacturing Company, Chicago,
Application filed June 17, 1901111.
Telephone

See page

4&6.

See page

469.

Compounding Dynamo-electric Machines.
Edward B. Raymond, Schenectady, N. Y., assignor to the General Electric Company, Schenec-

716.102.

tady, N. Y.

other longitudinal core.

715,975-

August

Electric
Railway.
William
B.
Potter,
Schenectady, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.
filed April 28, 1900.

716.101.

Application filed October 31, 1896.
Combined with an electric circuit of a shunt transformer

are a series transformer shunted by a phase-shifting device, and a circuit connecting the secondaries in series,
with tbeir electromotive forces in partial opposition.

Electric Measuring Instrument.
Robert H.
Read, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

716.103.

May

tion filed

1901.

20,

The instrument has a current-carrying conductor
mounted for lateral movement in a narrow gap between
the poles of a magnet, tlie conductor being fixed at one
end and connected at the other with an indicating device.

Driving Mechanism of Motor Cars. Albert
Schmid, Havre, France. Application filed Jan-

716,113.

uary 28, 1902.
The mechanism comprises an internal combustion engine, a dynamo having a double-wound armature and
driven by the engine, the dynamo having two commutators
and two sets
to the

motors connected
to drive the vehicle, and a
change the connections of the

of brushes, a pair of electric

dynamo and arranged

controller

dynamo.

arranged

to

)
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Elmer A. Sperry, CleveElectric Railway.
716,125.
land, Ohio.
Application filed October 20, 1902.
See page 469
Alternating-current Electric Meter. Chas.
716.130.
P. Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Application filed February 11, 1898.
The method of registeriDg a predetermined proportional
amount of wattless current in an alternating-current circuit consists in producing in one or more of the coils of an
electric reEislering or indicating instrument an inductive
reactive effect and a resultant relative shifting of the
actuating magoeiomotive forces, corresponding to the
proportionate amount of wattless current to be measured,
and actuating properly adjusted reeisterine or indicating
mechanism, by the raagnelomotive forces due to the currents in the coils of the instrument. (See cut.

Kingsland, N.

March

Renewed May

1899.

16,

Henry Bezer,
December 6,

tem.

tion filed

February

26,

igo2.

June 3, 1901.
The inventor des tribes a motor-controller consisting of
a group of independent elements arranged to control both
the direction of rotation and the speed of one or more
motors, each of the elements comprising a single set of
contacts connected to the motor circuit, and means for actuating the same.

tion filed

Dynamo-electric Machine. Oliver F. ConlcOhio. Application filed August

716,193.

Springfield,

lin,

Process
of
Electrolytically
Preparing
Metals and Alloys for Lithographing Purposes.
Otto C. Strecker, Cologne, Germany. Applica-

tion filed April

19, 1900.
Part of the process consists in submitting the plate as an
electrode to electrolytic action in a solution of salts and

gum-arabic.

Conductor. Elihu
Thomson,
Mass., assignor to
the General
Electric Company, Schenectady, N. Y.
ApplicaElectrical

716,311.

Swampscott,

Motor-control System. Frank E.
Case,
Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y. Applica-

machine.

pacity but insensitive to harmonics for transferring energy
betwtcn the mains.

716,306.

1902.

716,189.

24, 1902.

27, 1902

filed

Combined Telephone and Telegraph SysCharles E. Buell, Camden, N. J. Applica-

716,186.

Charles P. Steinmetz,
Electric Regulator.
Schenectady, N. Y., assignor to the General ElecApplication
tric Company, Schenectady, N. Y.

A machine adapted to generate alternating currents is
combined with means traversed by currents from the machine and responsive to the frequency of the currents and
to the load on the machine for regulating the speed of the

Application

J.

The rails of a track are cooibioed with a non-polar relay
having opposed coils and an armature between the coils,
the relay having its opposed coils connected in series
w th such rails, and means for sending aa electric current
ditf irentially through such coils.

716.131.

filed

Railway Signaling System.

716,179.

December

1902.
.jJlil
itia armiture are combiaed the coils support and
commutator. A fan is placed between the support and
cominutitor, and there are openings through the support
forming the intdke for the faa. and coils on th3 support
also supported by the fan and arranged with openings
forming the discharge for the fan.
II,

May

tion filed

23, 1902.

A compound electrical conductor is composed of elements having temperature coefficients of opposite signs
and proportioned in amount, relatively to each other, so
that the variation of resistance of one element with temperature compensates for the opposite variation of resistance of the other element.
Igniter for Hydrocarbon Engines. William
Tuck, Richmond Hill, and August Wassmann, Astoria, N. Y., assignors to Abbot Augustus Low, Brooklyn, N. Y. Application filed

716,314.

W.

December

18,

1901.

.

An

In

electric igniter

is

described.

Antiseptic Protector for Telephone Mouth
716,329.
Pieces. Robert I. Willmarth,
San Francisco,
Cal.,

Adam

assignor to

Bergman, Sacramento,

Application filed February 13, 1902.
In combination with a telephone mouthpiece is a disk of
absorbent material across the front entrance of the mouthpiece, saturated with a disinfectant.

Cal.

Controlling Electric Motors. Maxwell W.
Day, Schenectady, N. Y., assignor to the General
Electric Company, Schenectady, N. Y.
Applica-

716,200.

tion iiled

November

2, iSgg,
magnetic and friction brake for electrically
is described.
It comprises connections for
shori-circu'ting the propelling motor when the supply
circuit is broken, a friction brake, a coil holding the latter

A combined

driven devices

released when the circuit is closed, and an. auxiliary releasing coil controlled by current in the short-circuit.

Wireless
Telegraphy. Lee
De Forest,
Chicago, and Edwin H. Smythe, Freeport, 111.
Application filed September i, -^goo.

716,203.

See page

NO. 716,065.

Method

AUTOMOBILE.

Determining the Direction of
Space-telegraph Signals. John S. Stone, Boston,
Mass., assignor to Louis E. Whicher, Alexander
P. Browne and Brainerd T. Judkins, trustees.
Application filed January 23, 1901.

716.134.

For

this

of

and three succeeding patents see page

oped

trustees.

Application filed January 23,

1901.

Apparatus for Simultaneously Transmitting and Receiving Space-telegraph
Signals.
John S. Stone, Boston, Mass., assignor to Louis
E. Whicher, Alexander P. Browne and Brainerd
T. Judkins, trustees. Application filed January
Renewed February 24, 1902.
23, 1901.

716.136.

common

insulating covering.

The rheostat is provided with a retractile switch arm, a
spring actuated detent on the arm, a frame co-operating
with the detent pivoted 10 yield in the direction of strain
on the arm and adapted to engage the switch in different
positions, and electromagnetic means for releasing the
engagement.

Safety Apparatus for Hoisting Engines.
716,243.
Jaroslav Karlik, Gottesberg, and Martin Witte,
Waldenburg, Germany. Application filed May
17,

1902.

Robert D. Laughlin, RaOhio, assignor to the National Carbon
Company, Cleveland, Ohio. Application filed
Electric Brush.

venna,

May

10, 1902.

A laminated

electric brush is

layers of carbon

composed

alternate

of

and plumbago.

Speed Indicator. Laurence Mott, New
Application filed February 11,
N. Y.

716,263.

York,
1902,

.^J \M
One claim reads: In a speed indicator the combination
of a rotary support, a relatively fixed support, conductors
forming parts of a circuit and carried respectively by each
of the supports, an electric lamp on the fixed support controlled by the circuit, continuously contacting conductors
on the respective supports for preserving the continuity of
the circuit between the supports, a centrilugally actuated
device on the rotary support, and contacts on the rotary
support included in the circuit and adapted to be brought
together by the device, whereby a continuous illumination
of the lamp is secured when the contacts are together.

(See

-

,

SPEED INDICATOR.

Communicating Signals Through
Lee De Forest, Jersey City, N. J., and
of

Space.
Edwin H. Smythe, Chicago, III, assignors to
the Wireless Telegraph Company of America.
Original application filed July 5, 1901. Divided
and this application filed August 4, 1902.
See page 468.

Compounding Dynamo-electric Machines.
Edward B. Raymond, Schenectady, N. Y., as-

716,345.

signor to the General Electric Company, SchenecN. Y. Original application filed October
Divided and this application filed April
31, 1896.

tady,
26,

Means are electrically operated by the explosion of a
cartridge for actuating a brake.
716,252.

NO. 716,263.

Method

716,334.

Rheostat. John L. Hall, Schenectady, N. Y,,
assignor to the General Electric Company, Schenectady, N. Y.
Application filed June 27, 1901.

468.

for Determining the Direction
of Space-telegraph Signals. John S. Stone, Boston, Mass., assignor to Louis E. Whicher, Alexander P. Browne, and Brainerd T. Judkins,

in a

716,222.

Apparatus

716.135.

468.

Inductance Coil. Friedrich Dolezalek, Hal716,206.
ensee, Germany, assignor to Siemens & Halske,
Aktiengesellschaft, Berlin, Germany.
Application filed July 19, 1902.
The coil has a magnetic core, and a winding surrounding
the core and composed of a number of fine wires envel-

1902.

The method of regulating a main circuit consists in applying to a secondary circuit in series two alternating
electromotive forces, one dependent upon the voltage of
the main circuit, and one upon the current in the main
circuit, the two electromotive forces being dephased by
an angle greater than a right angle, and compensating by
th^ variation of current in the secondary circuit for the
variation of electromotive force in the main circuit caused
by shifting of phase of current in the circuit. (See cut.)
Alternating-current Electric Meter. Chas.
716,351.
P. Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.
Original application filed
February II, 1898.
Divided and this application filed April 28, 1902.
In the wattmeter are combined the actuating coils, a
reactance device included in one of the coils and registering or indicating mechanism actuated by the currents
in the coils and so adjusted as to register or indicate a
proportionate amount of wattless current.

cut.)

716,278.

Cooling Dynamo-electric Machines.

Henry

Reist, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.

G.

Application filed June 26, 1901.
The machine has casing heads provided with

radial
secured to the ribs with openings at
the outer and inner edges, and means for causing the air
in the casing to flow radially inward between the heads
and the partitions.
ribs, thin partitions

Supervisory Signal for Telephone Exchange
Systems. Charles E. Scribner, Chicago, 111., assignor to the Western Electric Company, Chicago, 111.
Application filed April i, 1901.

716,293.
'

NO. 716,130.

— ALTERNATING-CURRENT

METER.

Method

of Simultaneously Transmitting
and Receiving Space-telegraph Signals. John S.
Stone, Boston, Mass., assignor to Louis E.
Whicher, Alexander P. Browne and Brainerd
T. Judkins, trustees. Application filed January

716,137.

23,

1901.

Renewed February

Electric

716,155.

Germany.

Cable.

Application

Julius
filed

24,

See page

1902.

H. West, Berlin,
September 21, 1901.

the pressure operates the controlling switch simultaneously therewith.

The
rial

cable comprises a zigzag strip of insulating mateprovided with notches and wires in the notches.

716,178.

New

Railway Signaling System. Henry Bezer,
Rochclle, N. Y. Application filed Novem-

716.302.
light

mature.

Combined Telephone, Telegraph, Electricand Power System. Alexander M. Stark,

Toronto,

Canada.

Application

filed

July

12,

1901.

ber 25, 1898.
In tjie system are a normally closed circuit including a
pair of opposed electromagnets, a shunt circuit including
one of the electromignets and excluding the other, and an
armature between the electromagnets. The electromagnets and armature are so constructed that the attractive
force of the electromagnet excluded from the shunt circuit
will normally preponderate in all positions of the ar-

466.

Signaling. Raymond C. Spaulding, Montclair, N. J.
Application filed January 29, 1902.
A sound-producing device, actuated by fluid pressure, is
combined with a light-producing device located in the
electric circuit, a switch controlling the circuit and lightproducing device, means for producing fluid pressure to
operate the sound-producing device, and means whereby

716.301.

System of Electrical Distribution. Charles
P. Steinmetz, Schenectady, N. Y., assignor to the
General Electric Company, Schenectady, N. Y.

716,305.
.

Application
There are

filed

May

19,

1902.

combined constant-potential multiphase
mains, constant-current mains and means possessing ca-

NO. 716,345.

— REGULATOR.

Method of Regulating Multi-circuit Gen716.355.
erators.
Henry H. Wait, Chicago, 111., assignor to the Western Electric Company, Chicago, 111. Application filed May 5, 1902.
Regulating Mechanism for Multi-circuit
Henry H. Wait, Chicago, 111., asGenerators.
signor to the Western Electric Company, Chicago, III. Application filed May 5, 1902.

716.356.

Reissoh.

George E. Krause and
Motor-controller.
Arthur L. Bolen, Indianapolis, Ind. ApplicaOriginal No. 712,tion filed November 24, 1902.
549, dated November 4, 1902.
In the controller combined with a number of electrical

12,064.

resistances forming part of the motor circuit are a pair of
terminals for each of the resistances and means for
changing bridging connections between the terminals,
whereby the resistances may be placed in series or any
number of the resistances placed in parallel with the remaining series arranged resistances.

w
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INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF. UNDERGROUND AND SUBMARINE.

"'"H"R."lxsoN°r^"
n 37 Monadnock Block, CHICAGO.

Simplex Electrical Company,
BOSTO N, MASS.

.75-81 Cornhlll,

1889—Paris Exposition,
Medal for Knbl>er Insulation.

CRESCENT RUBBER INSULATES

WIRES AND CABLES

1893-World's Pair,
Medal for Rubber Insulation.

Nationitl Code IStandard,

CRESCENT INSULATED WIRE AND CABLE

THE STAKDABB FOR
RUBBER IXiSlTIiATIOHr.
TRACE MARK.

Sole Manufacturers Of

^

Okonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE
ToJrini chSe,^^. f "">!""»

"'"iaf Wires.

CO., Ltd.

253 Bfoadway, New

Geo.T. Manson, Gen'l Supt,
W. H. Hodgins, Secy.

York.

Finishing:

Sterling:

Sterlin^r

THE STERUHO VARNISH

Black Air Drying: Tarnish,
Sterling: Black Core Plate Varnish.

THE STERLING VARNISH OH,

CO.,

26 Colmore Row, Birmingham, England.

Pittsburg, Pa.. U. S. A.

CONTINUOUS RAIL JOINT COMPANY

MANUFACTURERS OF

OF AMERICA.
GENL. OFFICES: century BLDG., NEWARK, N.ti

Paraniie Rubber Covsred Wires and Cablet,

OVER TEN THOUSAND

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

(lO.OOOJ

TELBPHONB, TBLBQRAPH AND PIRB ALARH CABLES.
Wires are tested

^

2,000 IN USE.
fro-a

BARE AND INSULATED

Incandescent Electric Light Manipulator Co.,
1

IN USE.

Bipolar and Multipolar Ifotort

Thm Incandescent Lamp Raplacer and
Cleaner replaces and cleana any c. p. lamp
at any height or angle.
I

MILES

Highest Award in its Class at Paris Exposition.
1900, and Pan-American Exposition, BuSala
1901.

JOIVEiSBOBO. IKO.

at Factory.

6 Bedford

Boston, Mass.

St.,

CROWN

Ooe-Hslf Horsepower.
Worth 6l(K) complete. We sell all necea>4*rT cnstlnge. materials tind detail
drawinirsror?16.nO. For real work not
u toj, ibo revolutions per nilnote. Upriirlit or horizontal fonu. Finished parts
sold separately. Runs by gas or gnao-

For boys and men with a mechanturn, write for circular IC,

ical

FAR9EI.I.
rSt-iSi

W.

GIRCINT BREAKERS

RAIL BONDS.

CUnER
r. B.

American Steel &Wire Co.
NEW YORK.

CmCAGO.

&.WEED,

3l8tStreet.

WORCESTER.

DENVER.

ELECTRICAL CO.. PHILADELPHU

SAOt.

w,

F. B.

pay you to be put on our bi-monthly free mailing

SAM FRANCISCO.

list.

Shall

LIGHT
light to

BADT & CO.

1604 Monadnock Block.

CHICAGO.

SHELBY

USE SHELBY LAMPS.
IT-IT'S

makes

N.

LAMPS.

LIGHT

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY BLECTRIC

FLATTENED.

NEWARK,

USEFUL

Pat. Oct. 20, 1900.

are

Eleeteal Ingtomenli

Waverly Park,

Thank you, send your address.

-The Longest Life at Best Efficiency.

see objects below the lamp

THE COIL DOES

ERiCSSON TELEPHONE CO,,
296 Broadway, NEW YORK.

LIFE

16 C. P. Horizontal are 14 C. P. Vertical. Other
7 C. P. Vertical.

yy ESTIIN

Willis.

Sew York.

k TELEPHONE THAT TALKS.
we?
you want

M

CONSULTING ENGINEERS AND EXPERTS,

tSLIPHONE HannisoN 74S.

It will

DynA-

We mB
agenta.

l-T-E

—

line.

to 50 horflepower.

TbeHnhar* eiec.Mf?.Cn .Trov.Ohla,

ELECTRICAL WIRES

The Franklin Gas Engine

Jtf

moBfromlO Uchte to 7O0.
or rent. Good profits Cor

OF EVERY DESCRIPTION.

If

L

STERLING EXTRA INSULATING VARNISH.
Extra Black
Varnish,

IMDIANA RUBBER AND INSULATED WIRE GO.,

All

CO.,

"3'" ""'^B and Factory, TRENTON, N.

Bs'bar^clay'street.

Co.,

CO.,

SHELBY, O.

FAN MOTORS

J.

Direct, Alternating, Ceiling,
Weston Standard

,

Mm
Tbes«

Portable Direct Kendloff
Voltmeter« and Mlillvoltmetern. Ammeteriand Mi]ammotert*. Wattmeters
and Voltmeters, for Altcrnatlnsf an<l Direct Current

Instrments,

liu tram eat)

ume

are

lasedapon the
freo«r4l priDciple and are jn«t
ajtaccarat»« as oar refiralar
fit&adard I'ortftble Direct

OlrcQltn.

Our portable ineiLruments
are rocoffDized asutaodnrdH
the
civilized
world.

GorreDt

Voltmeters and
Ammeters, but are mucb
larfrer, and the
worklD^
part* are iacloncd la a
neatly desiffo^ dast-proof
caflt-lroD case which eSectIvely shields the Innni.

throughout

For prompt shipment.
Every motor fully guaranteed.

CATALOGUE FREE.

Our Seml-Portable Laboratory Standard Voltmeters and Ammetere aro
Btlll

meats from dlstarbin^ tiifloeocefl of external ma^>
oetlc fields.

Desk, Bracket. Every style
and voltage carried in stock

better.

They aro the most
ble, absolute

Weston standard Illominated
Oial »»tatloa Voltmeter.
Style B.
-'FIoHh Type."

the

relia-

staodards tor
Laboratory use.

WxoTZBN EijcoTBioiAK wheo writing for oatalognM.

The Standard

ESsctric Co.,

CINCINNATI, OKiO.

WESTERN ELECTRICIAN

THE BUNNELL TELEGRAPHIC
I

1

July

M ELECTRICAL

5,

CD.

01 20 BEEKMAN STREET, NEW YORK.
FACTORIES:
CITY

TELEGRAPH, TELEPHONE, RAILWAY
AND ELECTRICAL SUPPLIES.

District Messenger Call, Police, Patrol,
Watchman's, Burglar and Fire Alarm
Boxes and Equipment

NEW YORK
AND

MILFORD, CONN.

TRY OUR

BEEKMAN DRY BATTERY,
BEEKMAN IRON BOX BELL,
BEEKMAN ANNUNCIATOR WIRE,
BEEKMAN TELEPHONES.
UNEQUALED
OR PRICE.

IN

BEEKMAN ELECTRO- MECHANICAL COMBINATION SET.

QUALITY

OUR GOODS
ARE GUARANTEED.
CATALOGUE OR LEARNERS'
MANUAL FREE ON RECEIPT
OF POSTAGE.

STANDARD MAIN LINE RELAY.

THE BEEKMAN MEDICAL BATTERY.

No. 5 FIRE

ALARM BOX.

CROCKER-WHEELER SYSTEM
FOR

MACHINE TOOL OPERATION
BY

MULTIPLE VOLTAGE CONTROL
OF SPEED

EgxiiPM

INCLUDES
A Simple Generating

Unit,
1)0

^)r,;^lKl.uil

The Attachment of Standard Motors to the Tools,
A Strong AND Convenient Controller,
A Balancing Transformer TO Automatically

Vi;'-/vViwr;ji^

m

mi

H

J

Regulate the System,

RENDERING

i

IT

t>

Simple, Practical and Convenient.
oV

:>>'^.^''^^M'^''''^I^

;S7i

sales offices
Main Office and Works,

in

all large cities.

-

AMPERE,

N.

J.

1903

July

WESTERN ELECTRICIAN

1902

5,

Storage BatteryCo.
TheElegtrig
|9MIL.ADE^PHIAi
Electric Railways,
The
f^rrnmnlj^tor" ^*»'" central stations.Power
ine **rrhIorih^
Vi^UlULlV^C >6;iCCUIllwiaisjt
Stations, Fire
isolated Lighting and
Lighting,
Laboratory,
Etc.,
Etc,
Train
Alarm and Telegraph Service,
The **}£yi&e HCCUmUlatOr" for Electnc vehicles,
o

,^,„,„,

PRICE USTS AMD DESCRIPTiVE BULLETINS FORWARDED UPON REQUEST.

,.,,

Kew

riiiLADELrttiA,

Alleeheny Vtc.

A 19tb

St.

Baltimore.
St. Louis.
San Francisco,
Chicago,
York.
Uoston,
100 Broadway. GO State St. Marquettb Bldg. Equitable Bldg, Walnwright Bldg. Nevada Block.

„.„.„. n,.
Greenwood. Man.
,

Cleveland.

New England

Detroit,

F. G.

Bldg. Michigan Electric Co.

34 Emiiedrado

Street.

R-5*2^

FOR HIGH GRADE

The Bossert

INSULATING
VARNISHES
ADDRESS

Electric Construction Go.
MANUFACTURERS OF
STEEL OUTLET AWD JUNCTION BOXES,
SWITCHBOARDS, PAlfEL BOARDS, SWITCHES, ETC.

Standard Varnish Works
CHICAGO

,

NEW-YORK
Chas.

DAM!
To

BOOK

Brown.

L.

312 Fisher Building,

Bug-Proof Bell.

CHARGE

every present or prospective user of water-power
and five cents in stamps to pay postage,

who

&

Builders and Hydraulic Engineers,

CHICAGO

Telephone Harrison 3698.

Sample

sends

By

Patent.

60c
Enameled, 45c.
Nickel.

3j|.

-Ml

Segerdahl

,

Made

mal), prepaid.

In sizes

2 to S-inch. Dealers send for iirices.
also make Inventors' Models and

his address

Dam

Leasure.

BROWN & LEASURE,

iENT FREE, OF

BEARDSLEY GRAVITY DAM

E. E.

Electrical Contractors,

That is what every user of water-power wants and very
few have. Most dams leak. '*The Gravity Dam " is the aame
It describes all kinds
of a 78-page book on Dam construction.
of dams that leak and break and tells why they leak and break.
neither
break nor wash out.
dam
that
will
leak,
describes
a
It also

THIi

London

*\

We

Special Electrical Devices.

CONSTRUCTION CO.
Etc.
ELKHART, INDIANA.

Write us

for prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street, Chicago,

III.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY
AND

DESCRIPTION.

AGENTS

THE CUTLER-HAMMER MFG.

:

00.

STURTEVANT ENGINEERING CO., LONDON, ENG.
KILBOURNE & CLARK CO., SEATTLE, WASH.

MAIN OFFICES AND FACTORY:

BRANCH OFFICES;

For

Lamps

Ingahdesgent

Everythino

and

]BA.K:E>ii

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wi tell PLATINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, In any quantity.

«Ste

MANUFACTURERS OF PLATINUM
Newarli, N.

New

J.

~

NEW YORK-CHICAGO.

MILWAUKEE.

OO.,
IN

120

Yori< Office,

Else.

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
For

Adams-Bagnall Electric Co.. 8
Akron SmokiDg Pipe Co
h
American Battery Co
10
Amer. Electrical Healer Co.. 10
15
Amer. EL Telephone Co
American Electrical Works.. 11
Amer. Steel <fc Wire Company 1
Anderson A Sons, W. H
17
Badt ACo-.F. B
Baker »fk Company

1

3

Harnett Company, G. & H....20
Bay ley & Sons Co.,
16
Bcardslee Chandelier Mfg. Co.—
Gravity
Dam
Beardsley
A;
Construction Co
3
Beidler A Co Francis

W

—

,

Berttaold

& Jennings

17

Besly & Co., Charles H
20
Bossert EL Confitructlon Co. 3
Brown &. Leasure
3
Buffalo Fort,'e Co
20
Builock Electric Mfg. Co
11
Bunnell Telegraph- AElecCo. 2

C, M.

&

OX0LSjsi£lec3. Iia^de^K:
St. P. R.

R

Chicago Pay Station Co
Colt,

Colorado

Lamp

Co.,

Franklin Eng.

14

Fulmer Lumber

—
—

Henry A

The

Columbia Telephone Mfg.Co.—
Continental Tel. Const. Co.. U
Continuous Rail Joint Com-

pany of America
Crescent Ins. Wire & Cbl. Co.
Crocker-Wheeler Company
Cutler-Hammer Mfg. Co
.

Cutter Elec.

& Mfg.Company

1

l

2
3
1

—

Dixon Crucible

Co., Joseph.. 16

Eclipse Pulley Covering Co li
EdlBon Decorative <fe Miniature Lamp Department
10
. .

Edison Mfg.Company

Edwards
..

17

Central Electric Co
5
Central Manufacturing Co.. .17
Central Telephone & EL Co. .14

C«ntary O lass Co
Chase-Shawmut Company...
Chicago & Alton Railroad...

aAK.

W.

B.

E

.

10

2

Chicago Edison Company. 4, 12
Wire A Mfg. Co... 20
Chicago Insulated Wlie Co.. i

Cblc. Fuse

& Company

i

20

Co., D.

M.

. .

.

General Electric Company ... 4
General Incandescent Arc
Light Company
5
General Incand. Lamp Co....—
Glass Wool Mfg. Company... 10
Goodrich Line
11
Great Western Smelting A
Refining Company
Gregory Electric Company ..12

—

Hartford Steam Boiler Inspection &. Insurance Co. .—
.

--

Hazard Manufacturing Co
Hobart Elec. Mfg. Company.. 1
12
Hoffman. G.

W

—
—

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins it Co A. P
Huebel Company, C.J
Humphrey, Henry H

17

.

17
10

Electrical Engineer Institute. 10
Electric Appliance Company.io

Illinois Electric Specialty Co, 10

Electric Storage BatteryCo.. 3
Electrician Pub. Company... 18

Incandescent Electric Light
Manipulator Company
Indiana Rub, ± Ins. W. Co.
India Rubber A Qutta Percha

Illinois

Johnston,

Thomas J

11

17

u
Maintenance Co

12

Kartavert Manufacturing Co.—
Kellogg Switchboard & Supply Company
5, 15, 17
Klein & Son, Mathlas
17

Kokomo Teh & EL M.

Co... .14

Leather Preserv. M. Corp
Leffel

A

Co.,

James

A

Co.,

7
.17

—

15
17

10

Eugene

Wire Co. .11

Phoenix Glass

Phosphor-Bronze
Pignolet, L. M
Pittsburg A L.

Reislnger,

—

Company

S.

S.

Co

Iron Co

Company

Pratt Institute

—

Munsell

Phillips Insulated

Porter Cedar

Manhattan Elec. Supply Co..~
Matthews A Bros., W. N
11
10
McLennan & Company. K
Metropolitan TeL A El Co. ..IB
Mica Insulator Company
10
Miscellaneous Adva
12
—
Monarch Fire Appl. Co

Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company
Mott A Comjiany, J. E

11

16

—

7
17

Eugene F

Phillips,

11

Llndsley Brothers Company.. 17
Lowell Model Co

Machado A Roller
Maltby Lumber Company..

Pass A Seymour
Perrlzo & Sons

10

Streeter. A.

17

Stromberg- Carlson TeL Mfg.

5

—

Reynolds Electric Company.—
I. Teleph. A Elec.
Roebllng's Sons Co.,

—

Co
J.

A

20

13
Rose Electric Company
Rose Polytechnic Institute... 5
St. Loula Elec. Supply Co
Sargent & Lundy

20

..

11

Sawyer-Man Elec. Company.—
—
Schoonmaker Co., A. G
Schott, W. H
10
12
Schureman A Hayden
13
Scientific Exchange

Company

—

A Smith-Vaile

16

Reliance Electric Company.. 9
R.

Stilwell-Blerce

Company
Stow Mfg. Company

17

Hugo

Sterling A Son, W. C
17
Sterling Electric Company... 14
Sterling Varnish Co., The.... 1

—

Shelby Electric

—

Simplex Electrical Co., The. 1,10
9
Smith Co., S. Morgan

17

.11

3
Splee Electric Company
Sprague Electric Company. 10
Standard Electric Company.. 1
17
Standard Pole A Tie Co

—

Standard Uaderg. Cable Co..—
Standard Varnish Works
3
9
StADley Instrument Co

l

Slgnalold Chemical Works...—

7
5

L

II

Company

15

Sturtevant Company, B. F...20

Torrey Cedar Company

17

Triumph

20

Electric

Co

Valentine-Clark Co., The....—
Varley Duplex Magnet Co
9

Vindex Electric Company....—
—
Vomacka A Mazenek
Vulcanized Fiber Company. 30

Wagner

Electric Mfg.

—

Co

12
Walsh's Sons A Company
—
West Shore Route
Western Electric Company... 7
Western El. Supply Co
IS
Electric
Westinghouse
A
Manufacturing Company 18
. .

Weston Electrical Inst. Co.. 1
Whitehead Company, W. W..12
Wickes Bros
12
WlHyoung, ElmerG
11
.

Ericsson Telephone Company

Eureka Electric Company

1

15

16
16

of .^d-vex^tlsexx^exxts

Elec. Co.... 9

—

& W. Fuse Company
Dearborn Drug & Chem. Co.. 9
Diamond Meter Company ... 4
Dlcke Tool Company
Diehl Manufacturing Co
6
D.

.

Carney Brothers Company.

&

16

.

Insulating

Federal Electric Company...
"For Sale" Advertisements.. 12
Ft.

Wayne

Company

Intemafl Corres. Schools
International TeLMfg. Co.

.

1

1

—
5

17

New York

Ins. Wire Co
Norton Tool Company, The.

Okonlte Compeny, The

Paragon Fan
Jeffrey ^anufs^lurlng Co. ..16
.

Parsell

A Motor Co

& Weed

9

.

.

.

..15

Elec. Works., Inc.]9

Fowler, John H.,,.,,

National India Rubber Co
Naugle Tie Co., E. E

1

—

10
Wisconsin Central R. R
Wittenberg Cedar Co
17
17
Worcester Company, C. H
Worcester Polytechnic Inst..—

—

Yonkers Specialty Co

59012
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Better than ever

and a

little

July

the best of any on the market

5,

1902

today—

PARAGON 1902
FAN MOTORS

1902
NOISELESS

COMPACT

ALL STYLES AND SIZES

RIGID CONSTRUCTION

EASY RUNNING

CALL AND SEE THEM OH WRITE FOR PRICES

CHICAGO EDISON COWIPANY,

'""o^r^r^o'!'"

PARAGON DESK FAN

«^«>4><J'^«^4«^«><5^><S«^«'«~^«SHS«S«J«^~S>4><&*<S>«^

~~)

The General Electric Company
AIA.PCUI^A.CTUieB?R®

THOMSON RECORDING

For

Classes of Service

all

and

FROM

GENERAL ELECTRIC COMPANY,
Chicago

Office,

of all Capacities

AMPERES TO

3

30,000

Sales Offices in

«kS>4>«>^«5>«>^<S><$xS«S>«>««S«S^hS'«>«><S>«><&«>«>««»«><S«S>^^«S«^

SCHEEFFER
INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag
Alternating Currents.

In

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,

ILL., U. S. A.

AMPERES.

Schenectady, N. Y.

Monadnock Building.

METER WITH CABE.

WATTMETERS.

CO.,

all

Large

Cities.

Ji:.y

WESTERN ELECTRICIAN

1902

5.

D.

& W. SAFETY DEVICES
AND ENCLOSED FUSES

SEND FOR DESCRIPTIVE BULLETINS.

GENERAL WESTERN AGEMTS,

264-266-268-270 FIFTH

PRATT INSTITUTE
BROOKLYN, N. Y.
COURSES IN

TWO YEAR

AVENUE, CHICAGO.
AaTABLIHMBD

ROSE POLYTECHNIC INSTITUTE
A CoUope

For Porcelain or Clay

Stow

STEAM AND
Write

and

Practically dust and water proof.
For PortaU«
Drilllne, Tapping. ReamlDg, Emery GrlDdlng, etc.
Write for Catalogue and Prices.

STOW MFG.

MOCADORE. OHIO.

Par^inilar*:.

f^fe^P

AND

MULTI-SPEED MOTOR.

sulating Specialties, such at
Bushings, Knobs or Cleats,
Address,
MACHINE DESIGN
THE AKRON SMOKING PIPE CO.,
IN

for ('atalofuc

Flexible Shaft

In*

APPLIED ELECTRICITY
AND

1876.

COMBINATION OF

Mechanical. Electrical, civil
Engineering; Ciiemical Courses; Arcliitecture Extensive sliops. Modernly equipped laboratories in all departments. I* xpenses lt>\v aotliyear Forcatalog, address
C. L. MKES. I'icsident, Terre Haute, Ind
ri Encineerlntr-

e&

*

CO., Binghamton, N. T.

Gen'l European Agents, Selie, Sonnenttaal
Queen Victoria Street, London, EnKland.

RESINANY SOLDER
IN

QUANTITIES.

WRITE FOR PRICES.

KELLOGG SWITCHBOARD & SUPPLY

CO.,

229

So. GreiR SI.

CHICAGO.
'^1^^

^
jj

What

the

was employed as

I.

C. S.
when

did for me.

enrolled for a course of training
Correspondence Schools, of Scranton. Pa. Before
finished the Course, I successfully designed and constructed an 580,000 plant for
the Municipal Electric Light, Power, and Water System, of Hcaldsburg. Cal., and
I am now superintendent of the system. My station engineers have enrolled on the
success, and I am satisfied that their efficiency will be rendered
streneth of
grreatcr thereby. The Reference Library furnished with
Course provides an
work. It is almost impossible to conceive of any greater
invaluable aid in
benefits derived from education than have corae to me through ray Course in the
I

crcctingr engineer

I

in electricity in the International
I

my

my

my

International Correspondence Schools.

W. W. Barnes, Healdsburg,

Do you want a

better salary

Cal.

and position?

Such evidence as the above

is proof conclusive of the value of our training.
Actual results are the best argument. \Vc have hundreds of endorsements
like the above— just as strong, just as convincing. Isn't this one convincing enough to induce you to cut out. fill in. and send us the attached coupon with X marked before the position for which you wish to be trained ?

Do

It

Any-w'ay.

International Corresponoence Schools^
Box 1002, Scranton, Pa.
Please explain

how

I

can qualify for the position marked

X

below.

Electrical Engineer

Fire Underwriters' Inspector

Telephone Engineer
Telegraph Engineer

Interior

Erector of Electric Machinery
Manager Electric Railway
Manager Electric Light Plant
Supt. Electric Light and

Power Plant

Wireman
Foreman Dynamo Room
Foreman Electrical Repairs

Dynamo Tender
Electrical Lineman

Motorman

-Age-

Occupation

Name
Street

City

and No.
State-

BRANCH OFFICES:
Eastern District, Keystone Telephone Building, Philadelphia, Pa.
Middle District, Electric Building, Cleveland, Ohio.

tt C«..

^

)
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1902

MOTORS

DIEHL FAN

Are Excellent Sellers

BECAUSE
they are handsome in design, superior in finish, efficient,
durable, and never get out of order. Made in O-inch, 12inch and 16-inch. Send for catalogue which shows
6 designs of Ceiling and Oesl( Fans.
I

DIEHL MANUFACTURING GO.
SALES OFFICES:
561 Broadway, New York.
128 Essex St., Boston.

1217 Filbert St ,Pliilade1phia.
Centra! Flectric Co., Ctiioago.
Newman. Spranley Co., New Orleans.
Waco Electrical Supply Co,, Waco, Tex.

Adjusters, Inc. Ijamps.
Inc. EL Lt. Manipulator Co.

Anchors

(Tel.

Matthews

&

Bro.,

W. N.

Annunciators.

liijTht

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co,

Babbitt Sletal and
(bolder.
Gr.

Western Sm. and Ref g. Co.

Batteries and Jars.
Central Electric Co.
Edison Mig. Co.

Edwards & Company.

A Elec.
& Company.

Mott A Company, J. E.
Sprague Electric Co.
Electric Mfg. Co.

Western Electric Co.
Westlnghouse Elec.AMfg.Go.

Int.

Cross-Arm Braces, Etc.

Bells, BniEzers, Ktc.
Bunnell Telegrap.

& Sons, W. H.
Cross-Arms, Pins and
Brackets.
Anderson

Co.

Central Electric Co.

Berthold & Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Appliance Co.
Spies Electric Company,
western Electric Co.
Western Elec. Supply Co.

Belt Bressingr.
Eclipse Pulley Covering Co.
Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

BloTrers.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books. Electrical.
Electrician Publishing Co.

Bmsbes.

Western Elect. Supply Co.
Western Electric Company.

Cut-Outs and

S'fritches.

Bossert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Pass A Seymour.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Go.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Cuts.

Western Electric Company.

Bynamos and

Cable Clips.
Chase-Shawmut Company.
Norton Tool Company, The.
Yonkers Specialty Co.

CaMes. (See Insulated Wires.
Cables, Electric

(See Insu-

Copper^Sbeet

latedwirea)

and Bar.
American

Steel

A Wire Co.

&

Elec.Co.

Central Electric Co.
General Electric Co.

New York

Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Carbons,

Points and

Plates.
Central Electric Co.

Elect.

Supply Co.

Co., S.

Jeffrey Mfg. Co.

Cutter Elec.

Schureman A Hayden.
Sprague Electric Co.

h\ B.

A

Mfg. Co.

Western Electric Company.

Coal and Ashes

ling Machinery.
Mfg Co.

Hand-

Jeffrey

Colls and magnets.
Bunnell Telegrap. A Elec Co.
Varley Duplei Magnet Co.
WeBtern Electric Co.

Sturtevant Co., B. F.

Triumph Electric Co.
Wagner Electric Mfg.

Electric Heating Appl.
American

Elec. Heater Co.
lilmplex Electrical Co.

El.

A

Badt&Co..F. B.
Brown A Leasure.
Humphrey, Henry H.
Mott A Company, J. E.
Sargont & Lundy.
Schott. W, H.
Electrical Instruments.
Badt A Co., F. B.
Bunnell Telegrap.

A Elec.Co.

Central Electric Co.
Electric Appliance Co.

Wayne

Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co,

Compound.

Machado

A Chem. Wks.

Conduit and Conduits,
Badt A Co., F. It.
Central Electric Co.
Electric Appliance Co.
Spragua Electric Co.
Waitarn Elect. Supply Co.

Whitehead Company, W. W.
Outfits.

Central Electric Co.
Crocker- Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Streeter, A. L.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.

Westlnghouse

El.

& Mfg. Co.

Fibre.
Kartavert M^. Co.
Vulcanized Fibre Co,

Barnett Co.. G.

A

H.

Fire Alarm Equipments.
Bunnell Telegrap. A Elec.Co.
Fire Extinguishers.
Monarch Fire Appliance

lUlnolB Electric Specialty Co.

A

Beardslee Chandelier Mfg.Co

Flashers.
Reynolds Electric Company.

Flexible Shafts.

Forges.
Buffalo Forge Co.
Sturtevant Co., B. F.

TVire.

Central Electric Co.

Chicago Fuse Wire A Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Vomacka & Mazanek.
Western Elect. Supply Co.

Western Electric Company.

Oears.

&

Co., Chas. H.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric 06.
Western Elect. Supply Co.
Glass IVool.

Wool Mfg. Company.
Globes and Electrical
Glass

Century Glass Co.
Phoenli Glass Go.
Western Elect. Supply Co.

Graphite Specialties.
Besly

A

Co.. Cnas. H.

Dixon Orqclble Co., Jos.
HolmcB Fibre-Graphite Co.

Heating

and Ventilat-

ing Apparatus.

Sturtevant Co., B. F.

Holders* Inc. Liamps.
Incandesent Electric Light
Manipulator Co.

Inspection

A

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.
Pratt Institute.

Rose Polytechnic Institute.
Worcester Polytechnic Inst.

Akron Smoking Pipe

Western Electric Co.
Weatorn Elec. Supply Co.

Central Electric Co.
Chicago EdiBon Co.

Woaton Electrical
WlUyoung, Blmer

ft

Mfg. Co.

Inat. Co.

Q.

Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Insulated Wires and Cables—Magnet Wires.
American Electrical Works.
American Steel A Wire Co.
Bunnell Telegrap. & Elec.Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A,
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.

General Inc. Arc Light Co.

I^amps, Arc.
Adams-Bagnall

Elec. Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Ijamps. Incandescent.
Central Electric Go.

Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.

Sawyer-Man

Elec. Co.

Shelby Electric Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Iiamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

Incandescent—
Replacers & Cleaners.

liamps,

Inc. El. Lt.

Manipulator Co.

^lightning Arresters.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Westlnghouse El. A Mfg. Co.

liinemen's Climbers.
Anderson A Sons, W. H.

A Son, Mathlas.
Magnet Wires.

Co.

Bunnell Telegrap. AElec. Co.
Electrical Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.

Electric Storage Battery Co.

Besly &Co., Chas. H.

Tapes, Insulating.

Patent Attorneys.

American Electrical Works.
American Steel A Wire Go.

Thomas J.
Phosphor Bronze.
Besly & Co., Chas. H.
Johnston,

Central Electric Co.

Bought

Flora. E. E.

Baker A Company.
Gt.West.Sm.and Refining Co.

Berthold & Jennings.

Carney Brothers Company.
Fowler, John H.
Pulmer Lumber Co.,
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company. C.

Co.
Ft. Wayne Elec. Wks., Inc.
G»nerallnc. Arc Light Co.

Munsell

A

Co.,

Eugene.

Mining Apparatus,' Elec.
Crocker- wheeler Company.

General Electric Co.
Jeffrey Mfg. Co.

Wostlnghouae

Motors.
Motors).

(See

A Mfg. Ca
Dynamos and
El.

Telegraphic Supplies.
Bunnell Telegraph. AElec.Co.

Poles and Ties.
Beidler A Co., Francis.

Telephones, Telephone
Material and Switchboards.

D. M.

American El. Telephone Co.
Bunnell Telegraph. AElec.Co.
Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.

J.

Llndsley Bros. Co.

Maltby Lumber Co.
Morse Cedar Co.
Naugle Tie Co., E. E.
Perrlzo

Henry A.
Columbia Telephone Mfg. Co.
Coit,

Continental Tel. Const. Co.
Ericsson Telephone Co.

A Sons.

A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Pitt.iburg

Eureka Electric Company.

International Tel. Mfg. (5o.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Loula Elec. Supply Co,
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

Wittenberg Cedar Co.
Worcester Co., C. H.

Polish (Metal).
Hoffman, 0. W.
Porcelain.
Akron Smoking Pipe

Co.

Tools.

Power Transmission

Anderson

Jeffrey Mfg. Co.

Smith

Co.,

IS.

Morgan.

Stllwell-Blerce Smith- Vaile.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Clompany,

Morgan.
Stllwell-Blerce Smith- Vaile.
S.

Pulley Covering.
Eclipse Pulley Covering Co.

Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Rail Bonds.
Steel

Badt A Co., F.
Rail Joints.

A Wire

Co.

B.

Continuous Rail Joint Comof America.

Refiners.
Gt.West.Sm.and Refining Co.

Re -W^in ding -Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

Trucks, Electric Car.
General Electric Co.

Westlnghouse El. A Mfg. Co
Turbine W^ater Wheels
Leffel A Co., Jas.

Smith

General Electric Co.
Inc. Arc
Westlnghouse

Standard Varnish Works.
Sterling Varnish Co.

Vulcanized Fibre.

Lt. Co.
El. & Mfg. Co.

Vulcanized Fibre Co.

Wires, Copper.

Rosettes.

American Electrical Works.
American Steel A Wire Co.

Pass A Seymour.
Second-Hand Mach'y.

Central Electric Co.
Electric Appliance Co.
General Electric Co.

Gregory Electric Co.

Matthews &

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte

Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.

Whitehead Company, W. W.
Wickes Bros.

Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Speaking Tubes.

Wire, Bare.

Edwards & Company.
Electric Appliance Oo.
Western Electric Co.
Western Elec. Supply Co.

American

Okonlte

A Wire

Co., The.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co.
Weatarn Electric Co.
Western Electrical Sup. Co.

Springs.
Steel

A Wire Co.

Electric Appliance Co.

Electrical Inst. Co.

Steel Boxes.

Steel

Besly A Co.. Chas. H.
Central Electric Co.

Speed Indicators.
Besly A Co., Chas. H.
American

Morgan.
Smith- Vaile

Tarnishes.

Badt A Co., F. E.
Cutler-Hammer Mfg. Co.

GenT

Co., S.

Stilwell-Bierce

Rheostats.

Weston

W. H.

Central Electric Company.

Smith Co.,

pany

Sons,

Transformers.

Pulleys.

American

A

Dlcke Tool Company.
Klein A Son, Mathlas.
Norton Tool Company, The.

Machinery.

Central Electric Co.

Meters.

Mica.

and

Sold.

Sctiureman A Hayden.
Walsh's Sons & Co.

I>raft.
Sturtevant Co.. B. F.

Electric Appliance Co.
New York Insulated Wire Co.
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Phosphor BronzeSm.Co,,Ltd,

Platinum

(See Insulated Wires.)

Mechanical

American Battery Co.

Packing.

Bro.. W. N.
Rose Electric Company.
Schoonmaker Co., A. G.

Mechanical Designer.

Storage Batteries.

Pliers.

Klein & Son, Mathias,

Klein

Diamond Meter

Institutes.

Stanley Inatrument Co.
Wagner Electric Mfg. Co.

Weatlnghousft Bl.

OkoniteCo.,The.

Ft.

Fuses and Fuse

Insulated Wire Co.

Central Electric Co.

Insulators and Insulating Materials.

Roller.

Plgnolet, L. M.

3P^oir

Co.

Fixtures. Oas and Elec.

Besly

New York

Phillips,

Files.

Glassware.

Mfg. Co.

Colorinfi: for Inc. I^iamps,
SlBnalold Chemical Works.

Dearborn Drug

Bulfalo Forge Co.
Sturtevant Co., B. F.

Bunnell Telegraph. AElec. Co.
Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Ft.

A Weed.
Engines. Steam.
Bayley & Sons Co., W.
Parsell

Fan

Kartavert Mfg. Co.
Mica Insulator Co.

Munaell A Co., Eugene.
National India Rubber Co.
Phillips Insulated

Lowell Model Co.

General Elec. Supplies.

ical Engineers.

Circuit Breakers.

A Co.,

Crocker-Wheeler Cz.
Ft. Wayne Elec. Wks., Inc.
General Electric Co,
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell A Weed.

Electric Slums.
Federal Electric Company.
Electrical and Mechan-

Morgan.

Chains.

Badt

Electro. Go.

Motors.

tiuUock Elec. Mfg. Co.
Central Electric Co.

Westlnghouse

Castlnes.
Smith

&

General Electric Co.
Sprague Electric Co.

Rei singer, Hugo.

Western

Franklin Eng.

Electric Rallirays.
Crocker-Wheeler Company.

Chicago Edison Go.
Electric Appliance Co.

Jeffrey Mfg. Co.

Stow Mfg. Co.

Reliance Electric Company.

ABoerlcan Elec. Works.

Bunnell Telegrap.

A

Electrical Engineer Inst.
CorresDond. Schools.

Electric Appliance Co.

Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Engines, Gas.

Correspondence Schools.

Western Electric Co.
Western Elec. Supply Co.

Electro -Plating Mach'y.

Elevators- Conveyors.

Plants.

Beardsley Gravity Dam
Construction Co.
Bullock Elec. Mfg. Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Wagner

Bunnell Telegraph. ifcElec.Co.

Edwards

B«pairs.

Chicago Edison Co.

Contractors and Electric

Central Electric Co.

n.

CLASSIFIED
INDEX OF ADVERTISEMENTS.
&
Nippers and

Construction

Parsell A Weed.
Spies Electric Company.
Western Electric Co.

& Tel.)

a"nTwS^ elizabethport,

Co.

X-Bay Outfits.

Bossert Elec. Const. Co.

A.ipin^toe'tloc&l Irxde^ic: of .A.c3L^exrtlfi»eme»rLtfii (See £*^|£e 3«

Wlllyoung, Elmer Q.
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The Metropolitan Aerial Cable

Clip

\S'

"SEE THAT LOOP"
over the supporting strand?

is shown by the cut herewith.
The water
discharged at one end through the draft tube, and, in this case, the
usual ecd thrust connected with single wheels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are

mounted on horizontal shaft

cannot become unfastened.
Safer and more durable than
It

any other

Used

is

clip.

exclusively for hang-

ing telephone cables in

New

York City and environs.
llannfiictiired

VICTOR TURBINE

SALIENT

l>3'

YONKERS SPECIALTY
Z^VZ\fl^Vl'o'%^:,''o'''''

'"'''''''' \^^^^^^^

FEATURES

CO.,

Yonkers, N.

OF THE

Y.

snnTTnTmnnTmmTTmnninmnTmTTnTmnTTTTmmTnTmTTmnTTTnTm TmrnrmmTTie

VICTOR
•••••••••••••••••••••••••••••••••••••••••••A*********

TURBINE.

ITHE POCKET VOLT
of the

AND

AMMETERS

WHITNEY make are thorouc^hly accurate

and reliable.
permanent magnets,

They are built with powerful
jewel bearlnss, and have equally divided scales.
Telephone battery and signal inspectors find
valuable. You should not be without them.

them

I
*

Ai\ID POWER PUMPING MACHINERY FOR ALL PURPOSES.
COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.

AIR

AMMETERS.
to ISO Mllliamp.
to 1 Ampere.
to 2 Amperes.
to 3 Amperes.

to 3 Volts.
to S Volts.
to 10 Volts.
to IS Volts.

SEND FOR CATALOGUE AND PRICE

J
i

GENERAL SELLING OFFICE OF
WHITNEY ELECTRICAL INSTRUMENT

257 Lehman
NEW YORK,

141 Broadway.

BOSTON, 73

Oliver SI.

NEW ORLEANS, 304

Hennen

CO.

IICH
203
ZUO Broadway,
Dl UdUHCty, New

address

St.,

DAYTON, OHIO,

BALTIMORE, 315 Equitable

York,
I Ul H, N.Y.
II . I .

4^

E. F.

U. S. A.

PHILADELPHIA, 612 Arch S«.
CHICAGO, 311 Dearborn St.
LONDON, E. C, 97 Queen Victoria

BIdg.

LAUFKETTER & BENDIT M.

The Strongest and
Most Practical
Cleats and
Tubes on
the
Market.

If interested

The Stilwell-Bierce & Smith-Yaile Co.,

LIST.

MACHAOO & ROLLER,
i
i

of

STf AM

In-

STANDARD RANGES
VOLTMETERS.

We make a specialty aho

SI.

BIdg.

810 Olive St., ST. LOUIS, MO.
Block, PITTSBURG, PA.

E. CO., Sales Agents,

AUSTIN, Sales Agent,

SmItli

HADE
FROn THE
CELEBRATED

P.

&

s.

Porcelain.
COMPLETE LINE
CARRIED IN STOCK.

PASS & SEYMOUR,
SOLVAV, N. Y.
NEW VO*K.

CINCINNATI.

Inc.,

SAN FRANCISCO.

Western Electric CompanyJ
SAINT LOUIS.

PHILADELPHIA.

NEW

YORK.

WESTERN ELECTRICIAN

July

THE ADAMS-BAGNALL ELECTRIC

5,

CO.

ENCLOSED ARC LAMPS

A. B.

Inside and Out,
Electrically

Their

and
Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

Easiest lamp to

good

It's

at

and

to look

trim made.
built to

Made

stand the most

weatherproof

severe service.

solid copper or

Never has been
beaten

in

in

pressed steel

a

cases.

competitive test.

OVER 90,000

IN USE.

THE ADAMS-BAGNALL ELECTRIC CO.
NEW YORK

CHICAGO OFFICE:
J.

C.

POMEROY,

No. 309 Dearborn Street.

Cleveland, Ohio, U.S.A.

office:

C. A. THOMSON,
o. t36 Liberty Street.

:

T902

:

Jill)'

5,

WESTERN

1902

ELECTRICIANt

FOAMINGDEARBORN
STOPPED
BOILER

AND DRY STEAM DELIVERED

COIViPOUNDS.

BY USING

MADE TO SUIT THE WATER AS PER ANALYSIS.
NEW BOILER COMPOUND FEEDER.
WILL FEED ANY KIND OF COMPOUND.

DEARBORN FromDRUG
& CHEMICAL WORKS,
New
York

Offices

to

Honolulu.

RIALTO

BUILDING,

CHICAGO,

ILL.

Telephone Harrison 3930 and 3931.

WM.

EDGAR, PRESIDENT.

H.

fl^M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for E.lectrical Work.

TELEPHONE

Qi\ es a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are buiU from patterns pertfcted under systematic tests in the Holyoke Testing Flume.
Parties havini; power idauts which are unsatisfactory, and those contemplaiin- the improvement of powers, will Hnd it to their interest to confer
with us. as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMENTS

MEN

AND SEND FOR CATALOGUE.

S.

WRITE FOR PARTICULARS.

27-34

and others interested

MORGAN SMITH

in

CO., York, Pa.

Magnets, Coils, Solenoids
and

Fine Wire Windings

will Tind

it

to their advantage to cor-

respond with us when in the market
anything in the above line

for

MAGNETS

'"''"i^'^^i'

RELIANCE"

Catalogue on Application.

QKIVERATORS
AND MOTORS.
SEND

FOR

complete with either

INSULATED or DUPLEX Windings

-

BULLETIN.

Varley Duplex Magnet Go.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

,

WIS.

-

PHILLIPSDALE, R.

CHICAGO,

I.

ILL.

AGENTS WANTED EVERYWHERE..

ALL OUR WIRES

Crlmshaw.

NEW YORK

TRADE-MARKS

&

118 Liberty St.,

on our

We

iai;s.

iilso

manufactnro

Crlmshaw and Competition Tapes

BRANCHES:

New York.

DO YOU
for description

and book

I

CHICAQO:

BOSTON

SAN FRANCISCO:

7 Otis St.

33 Second St.

KINONA/

full

of good information

"ABOUT METERS."

STANLEY INSTRUMENT COMPANY,
General Sales Office, 158 Broadway,
Paoiflo Coast A«rency,

Splicing

192 Desplalnes St.

I

the Importance of magnetically floating the
moving parts of a meter?

Send

and

Compounds.

INSULATED WIRE COMPANY,

MAIN OFFICE:
114, 116

Raven Black Core.

Raven White Core.

pass msi>ection and carry the above

33 New Montgomery

New
St.,

Yoric,

N. Y.

San FrancJAOo, Cal>

WESTERN ELECTRICIAN

July

5,

1902

EDISON niNIATURE LAHPS
We are wire merchants loo;
Western repository with Chicago warehouses
Roebling's and American Steel & Wire Co.'s Iron and

Over 400,000 Annually Shipped
to Users.

telephone wires.
Paranite white core and Peerless black core
rubber covered wires.
"O. K." weathernroof, "O. K." slow burning weatherprool
and "O. K " slow burning wires,
conduit wires— marine wires
fixture wires—switchboard cables
Submarine cables— lead cables
telephone cables— large C. M. cables.
steel

No

order too large to ship quickly
and none too small— our address is

:

All types

— every variety.

Prompt shipment

—

in

any quantity,

and Candelabra
and Receptacles.
X-Ray Tubes.

Aliniatiire

—

Sockets

Deiuar Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELECTRIC APPLIANCE COMPANY, ELECTRICAL SU PPLIES
92 & 94 WEST VAN BUREN ST., CHICAGO.

FLEXIBLE^

IMPRDVED
STYLE B
mrnUfbU OIILC
•*
Anything

of

NEW YORK.

NEW

YORK,

The only
Will keep

Long Distance Phone Central 2448.

It will

$5.00 per Ooxen.

Cts, per Stick,
For Sale by

all

goud conditiun aod

AMERICAN BATTERY CO.,
EST'D teB9.

MgLEHNAN &

309 Title

GO,,

S.

Clinton

St.,

Chicago,

III,

"YOU PRESS THE BUTTON,

jUanufacturers,

'ote

FREE, Sample Stick,

I7t

liiffh ploss on the piimmutator you
have so long sought after,

put that

K.

Supply Ilouses, or

(or descriptive Circular.

Absolutely Nen-lnfrlnging.
Protection Quaranteed.

The Brushes ...

ENGINEER AND CONTRACTOR,

Goods.

CHICAGO.

PREVENT SPARKING.

article that will
tile ctinmiiitHtor in

Absolutely wilt Not Gum

SO

Inferior

AMERICAN'ISi's""

PREVENT CUTTING.
H. T*

W. H. SCHOTT,

as

ARE THE BEST. Send

You Who are Troubled with Sparking and Cutting of Commutators to Use

ACCURATK.

Send for Circular.
L. M.PICNOLET.
St.,

PATENTEES

WANTED

POCKET SIZE.
For Testing Batteries and Battery
Grounds,

Circuits, Locating Faults,
etc.

Low

Price as

INSULATOR COMPANY,

1^'^^

VOLT=AMMETERS,

78-80 Cortlandt

j^^^jj^j^^ Uj^jj^pg^j^g^jj^^jg^jji^gj^^

Furnished.

Heretofore

and High lasulating Qualities
Far Ahead

Flexibility

^'-^

J.

SEND FOR SAMPLES AND CIRCULAR.

lyilQAI^lYE
RELIABLE.

General Electric Company, Harrison, N.

andTi JstBld^..

CHICAGO,

ILL.

Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and

CHICAGO.

Street Railway Plants.

IM

HI

Electric Seating Apparatus.

AMERICAN ELECTRICAL HEATER Ca.

SENS FOR 64-PAGE CATALOGUE.

Manufacturers Electric Heating Appliances,

"UNIT" ENAMELED RHEOSTATS
The Simplex Electrical Co.,

Write

DETROIT MICH

193- 197 River St.

lor catalogue.

Cambridgeport, Mass.
CHICAQO, Monadnock Block.

J.E.MOTT&CO.
—
HUNTINGTON. IND.

MARION, IND.

CONTRACTORS

S2 alb.

ENGINEERS

We
tric
ical

Discount furnished on application.

CLASS WOOL MFC.
207 W. Madison

etc.

teach Electrical EoElneei-ing, ElecLighting Electric Railways. MechanMec-hanical

Drawing,

by mail.
A. Edison,

Institute

Engrlneei-ing.

at your home,

indorsed by

CO.,

St.,

of

THE OHMMETER

Write I'or our free Ilhistrated Book,
"Cao I Become an ElectrJcBl Engine«r."

FOR STORAGE BATTERIES AND LABORATORY
WORK, FILTRATION PURPOSES, ETC.

Consulting, Mechanical and Electrical

Estimates Furnished on All Kinds
ELECTRICAL CONSTRUCTION.

ELECTRICAL ENCINEERNC TAUCHT BY MAIL.

CLASS WOOL

Tlios.

Electrical Engineer Institute,

CHICAGO.

Dept. K.

240-242W.?3dSt,,New

York.

DOES THE REST."
You can

find your circuit troubles in a moment
with our direct readinsr olammeter. Ask your
supply house for ii, or write for information to

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOSWA RiMLm»0, CHICACO.

Railways Built by us:
For the Milwaukee, Racine A Kenosha
Electric Ry. Co., from South Milwaukee 10
Kenosha, '24 miles.
For the Chicago & Milwaukee Electric Ry.
Co., from WaukegantoN. Evanston.26 miles.
For the Ft. Wayne (Ind.) Southwesterti
Traction Co., from Ft. Wayne to Wabash,
45 miles.
We have been awarded the contract for the
construction of 40 miles of railway out of
Electric

WE SAVE YOU

in your belting

DAYS'.TRIAL.

and

We

Henry

WB

journals.
PLT IT IN ON 60
increase the speed of your machines,

Consulting, Electrical and

Mechanical Engineer.

thus increasing your production and saving you money.

THE ECLIPSE PULLEY COVERING
Phone Cehlral 2816.

CHICACO,

Dover, Del., for the Del. Gen'l Elec. Ry. Co.

LUNDELL FANS

Central Lighting Stations,
Electric Power Transmission.

CO.,

IE08-IB09 Ashland

H. Humphrey,

BIk.,

ILL.

Suite 1305, Chemical Bldg., St. Louis.

.7...

CENTURY

Superior in

WESTERN ELECTRIC COMPANY

Design and

STYLE'M'.'

Construction.
18'-

WE C4N PLEASE YOU

IN

THE LINE OF

Cooling,

Economical,
Safe.

ELECTRICAL

GLASSWARE

and are Prepared to Furnish you with Globes
or Shades for all Types of Lamps,

Catalogue
No. 03304.

OPEN AND ENCLOSED, OUTER AND INNER ARC
GLOBES AND SHADES.
WRITE FOR CATALOQUE.

SPRACUE ELECTRIC

GENERAL OFFICES: 527-53

1

WEST

CO.,
NEW YORK.

34th STREET,

THE CENTURY GLASS

CO., beluire,ohio.

July

5.

WESTERN ELECTRiaAN

1902
CUQENC

fRANK N. PHILLPIS, FnrstOKNT.
C. H. WAGCNSEIL, TnCASURCR.

r.

II

C.ROWLAND PHILLIPS, VlCB-PHK*.
•. n. ncHiHGTON. JR., See.

FHILLtPS,

GCNEflAL MANAQKR.

WORKS,
AMERICAN ELECTRICAL
providence:,
b.

•

NONSENSE,

'

i.

WITH SENSE,

BAREAND INSULATED ELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.

FOR CENTS.

CABLES FOR AERIAL «ND UNDERGROUND USE.
Store. W. J. Watson, 26 Cortlandt St.
Chicago Stork. F. E. Donohoe, 82 Lake St.
MoNTBEAi. BRANCH.'Eugene F. Phillips' Electrical Works.

New Yokk

MAIN OFFICES AND FACTORIES. PHILLIPSDALE.

Six

Electrical

Yur< with Qtntral

Electrlo

No.

66 Broadwaf,

OB 5CRAP8, ANY SIZE OR

CITY.

The

CLEAN, REPAIR AND RENEW
1000, 46 E. VAN BUREN
OLD BELTS.
LEATHER PRESERVER MFQ.CORP. FREDERICK SARGENT.

itself.

the reason

they appeal
CHICAGO.
A, D.

who

LUNDV

so

those
have anything

strongly

to

to guy.

X-RAY APPAKATI

IXSTRIT.IIENTS.

S.
Coils and X-Ray Machines for Battery and Power Circuits— Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makers of the

Write us for

and

Insulation

We

Capacity.

Galvanometers, Bridges, CondensEtc.
ers. Photometers, Etc

Prices

Inlormatlon.

—

Etc.
for

is

CHICAGO-

Portable Sets for Resistance, Faults.
Sets

simplicity

That

ST.,

installation of the

STOMBAUGH GUY ANCHORS
Is

WE

Portable

-STOMBAUGH.
this space for change.

PitonI SollclUni.

Engineers,

CONDITION.

TEST

Watch

BELTS CARGENT & LUNDY,

WE BUY OLD

ST..

Company.

NEW YORK

-

LIE."

Here's to the anchor of Stombaugh,
A device to which to tie to—
Here's to the anchor of Stombaugh,
Which truly lies and lies so true.

J, JOHNSTON,
CounBellor at Law,

PiteM CaoMt.

MONROE

"A TRUTHFUL

I.

THOMAS

Machinery

27 W.

R.

and Catalogue.

—

Caldwell Liquid Interrupter.

,

II

Catalogues in print, 4c in stamps.

Cunningham Mercury

WJ.Mattliews&Bro.

interrupter.

Jet

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WILLYOUNB, 97-99

XEW YORK,

BIdg.
ST. LOUIS.

Send for Catalogue Ko. 507

C*

Frankfort ^"1

»I.

603 Carleton

10c in stamps.

STREETER SPRING

AND TELEGRAPH

TELEPHONE

HOW THEY WORK.

Y.

MOTOR FANS

CONSTRUCTION SPECIALTIES.

PATENTED
GALVANIZED STEEL
CABLE HANGER.

173-75-77 SOUTH CLINTON STREET, CHICAGO.

FAN MOTORS FOR GENERAL USE.
No

Note Beautiful Mechanical

m

Batteries.
Place.

No Electric Current. No Wiring. Can Be Set Any
Wind it up in 25 seconds, runs \\i hours.

FIRST COST THE LAST.

Simplicity.

No expense whatever

SEND FOR SAMPLE.

liefore attachment.

In place

on

cable.

These Pole Brackets forged
from 44 and 5^ round iron;
punched for ^g bolts with

Standard 12-lnch Fan, 1,000 revolutions per minute. Tbrows a
cool, refreshing breeze 20 feet. No hot, stutt'y rooms if you
use this fan. Children can handle thl.s Fan
with perfect safety.

1

forge finish.
20 Inch "Spread,"
14-inch "Spread."
points up or down.
points up or d ,wn.
Tell
us what you want.
UP-TO-DATE.
good
specialties
and
Correspond with us. We have
Corner Brackets, Ouy shims and Special forcings Made to order.

to maintain.

EASY TO WIND.

^O

1^

^

I

F9

^

l-l

I-

Ak *9

.

1

THE NORTON TOOL

THETELEPHONEHAND-BOOK
BY

CO., West Park, O.

The only complete and
of Its

NATIONAL CODE STANDARD
"0. K," Weatherproof Wire.

Weatherproof

THE ELECTRICIAN PUBLISHING

4 Days Lake Trip
^1 O
Oi ChicaKO to BSCANABA, Mlcb. aod Return.
Including McbI« and Hcrtha—

d^l

Frl.,

Office

and

Factory:

Wire Co.,

PAWTUCKET.

R.

L

Sot.

8MlO

t

p.

m.

Includlne UciiIh iind BerthH—
ChlcaKO to Mackinac Island and Return.

Leave Chlcaco Snturdiiy* 8i80

Muskegon

or Grand
and

Phillips Insulated

&

7 Days Lake Trip
^£^ O

Prices antl Samples on Application.

CO.,

Suite 610 Marquette Building, Cbloaf*

C|^^£—

and Slow-Burning Wire.

work

practical

kind on the market.
PUBLISHED BY

Leave Cblcueo Wed.,

Slow-Barning

JEbWAROSAK;,C0

HERBERT LAWS WEBB.
Price Sl.OO.

7i4&

RETURN
p.

p.

m.

Haven

$275

m., dally.

Finest
Service
on the

Lakes

Foneomplet© iiirormallon
Ree local Kiiilroad Agent
or inldrMHB

R. C- DAVIS, G. P. A., GOODRICH LINE,
Chicago, III.
Footof Michigan Avo.»

WEStERN ELECtRICiAN

12

WABfTED, FOB SAL,E
WASTT COLUJUN

similar

WANTED

POSITION

WANTED.

POSITION
By a thorougbly

FOR SALE.

and

advertise-

Tnents
(50 -words or less), $1.^0 an
insertion ; additional ivords jc each.
advertisements (jo zvords or less), $1 .00 an insertion; additional it'Ords 3C each.

practical mecbanic, electri-

cian and successful inventor.
A pioneer in arc
lighting and electric railways. Has experience
Filled responin up-to-date manufacturing.
Would connect with
sible positions for years.
pE^rtleslomanu^aeture up-to-date money-making
specialties.
Can furnish best of references in
regard to ability and responsibility. For particulars address BOX 82. care Western Electrician, 510 Marquette Bldg., Chicago.

Electric Light and Steam Heating Plant In
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescentlights; five 1,200 C. P arcand89.32C. P.
incandescents on streets, 90,000 feet of wire on
streets, 415 poles. 75 meters, 45 transformers.
Plant Is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made in new Isolated Duilding. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel,and using less than onequarter of the exhaust steam, and balance of
business district anxious I'orextenslonofsystem
to their places. All light patrons on meter basis,
Will sell on easy
15 cents per 1,000 watts.
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHERS, Piano, 111.

4 36-in. Horizontal Victor Turbines.
New Replogle Water Governor complete, Chains, Sprockets,
I

Split Pulley, 78-in. diameter, 32-ln. face.
6!^-ln. Shafting, with Collars.

Main Driving

75

ft.

Bearing and Stuffing Box.
8 Hill Clutch Stand Bearings.
38-ft. Gate Shaft, VA-'xn. diameter.
3 Bolted Couplings.
40-ln. Belt Tightener.
4 Gate Controllers complete.
feet head.
Turbines were operated under
APrijY TO
I

I

I

HiVESRZSlBtJRO,

By

WANTED.

man

electrician, age 35, all around telephone
having 12 years' experience with both

Established

Bell and Independent systems. Might invest
Best of refersmall amount in good exchange.
ences.
Address
88, care Western Electrician, 510 Marquette Bldg., Chicago.

BOX

POSITION WANTED.
As superintendent or manager
light plant or street railway.

Am

Address

BOX

145, Waveriy, Tenn.

WANTED.
Porte City, Iowa.

WANTED.
town where the electric light company
does not sell the IIYLO Lamj), a salesman. The
electrician and repair man under nur plan can
make money on the side introducing the HYLO.
Write us for particulars and state experience
fully. We want salesmen. THE PHELPS COMIn any

State

St.,

electrical machinery:
arc 9.6 am., 80 It.
for same.
Wood arc 9.6 am., 40 It.
122 Wood open arc lamps gear feed.
This apparatus is in excellent condition, and
can now be seen In operation. Delivery August

Wood

1 No. 9
1 extra
1 No. 7

1,

armature

Address TliR

1902.

TRIC LIGHT AND

GREENVILLE ELEC-

POWER

CO., Greenville, O.

FOR SALE.
tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS *fc CO.,

One hundred

261 Washington

Linemen and construction foremen — good
wages and worli the year round. Address Oi'TO
WETTSTEIN, JR., Telephone Contractor, La

PANY, 101

OLISHES ALL METALS. Br»»

Detroit, Mich.

St..

Newark. N.

Pump 12x8x12 inches, Smith-Vaile duplex.
Pump 20x7x18 inches, Blake single cylinder.
Pump 16xlOi^xl8inch.,Hughes single cylinder.
Compressor,air, 10x12x14
for

in.,

Lane

One second-hand, 2-pbase,60-cycle, 1,100-Tolt
generator: 150 to 250 K. W. CEDAR RAPIDS

45th

NEW TOBK
St.

Mich.
1214 Marquette Bldg.,

Street,
CITT.

CHICAGO, ILL.

and A. V. R.

R.,

Harris Corliss

pound, self oiling, 125 volts.
One large Switchboard and Instruments.
Brown Engine—One 18x48 C. H. Brown.
All ready for delivery and guaranteed.

H. W. DYAR,
204 Dearborn Street, Chicago,

13x20 Russell

Medium

W. W.

WHITEHEAD COMPANY,
DAVENPORT, IOWA.

READY AND GUARANTEED.
High Speed Automatic, Medium Speed Automatic.

Direct Current Lighting and Railway.

III.

Write for our new price

ILLINOaS
E. H.

No. 6

SHERMAN

No.

of the

CHICAGO,

ILL.

SEE NEXT ISSUE.

CO.
ELECTRIC
CHICAGO

'54-62 5.CLINT0M

3T.

1—120
1—125

1—
1—

FOR SALE.-

I\.

W. Westmghoiise

K.

W. Thompson-Rvan

62 K. W. T.-II. 250 volt
55 K. W. Fuller

-

1—100

K. W. General Eleclrlc
90 K. W. General Electric 62 K. W. T.- H. D B2
1—100 K. W. General Electric -

1-

K.

W. TWumph

-

-

P.
P.

self-oiler.

2—

1—100
1— 80

250 volt M.
850 volt M.

-

250 volt M.
500 volt M.
5(10 volt

M.

500 volt M.
125 volt M.
125 volt M.
125 volt M.
125 volt M.

P.
P.
P.
P.
P.

S^L
sS^

il

I

'•£3^'V±-- i

S?''Ss^^kr
^^ftJSMV_

fully guaranteed.

invite correapondence
witlt tliose wishing to
aell.

SCHUREMAN & HAYDEN.
140

The plan upon which

it is

arranged

is

unique.

The subjects treated upon are as follows: Dedication
Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Source ofKlecto

tricity

and Magnetism.

The Dynamo; Conductors and Non-Conductors; Symbols, abbreviations and definitions relating to electricity; Parts of the Dynamo; The Motor; The Care and
Management of the Dynamo and Motor.

Electric Lighting; wiring: The rules and requireof the National Board of Underwriters in full;
ElPctrical Measurements.
The Electric Kailway; Line Work; Instruction and
Cautions for Linemen and the Dynamo Koom; Storage
Batteries; Care and Management of the Street Car
Motor- Electro Plating.
The Telephone and Telegraph; The Electric Elevator;

ments

Dynamos and Motors.

We

Etc.

useful.

SECOND-HAND

P.

- - K. W. Keystone
1'.
65 K. W. .Tantz * Leist P,
Large stock of alternators.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus

1—

Work, Contents,

It Is a scnooi book from the manner in wlilcli it proceeds from the simple facts to the abstract principles
which the facts indicate; Jt is also a book of reference
through the index of seventeen double columns of fine
type pages; by means of this index a thousand items of
practical imponanee are at once available.
It is an up-todaie work, wliicli has coit a large outlay
of capital and time, and, in short, itisdoubttul if any
more attractive book lias ever been issued— or one more

Mo.

89, care Western Electrician,
510 Marquette Building, Chicago.

bay or

OF ELECTRICITY.

The boo]£ is, first of all, intended to be plain and instructive; some 300 illustrations have been introduced,
so that the mere pictures will afford almost a knowledge
of the subieets.

200-K. W., 250-VoIt, DirectCon=
nected Qenerator, complete with engine.
Will pay spot cash. Address

All dynamos, motors, meters and transformers
listed by this Oomfjany are at their warehouses
ready for immediate delivery.

CHICAGO.

NEW CATECHISM

terms.

BOX

regory:

St.,

of Electricity will be found to be
surprisingly plain, and free from useless and ambiguous

.-? .=-'

WANTED.

204 Dearborn

The New Catechism

^v^

Draftsmen will do

ST.,

Electric Co., St. Louis,

ETC,

49, just out.

MAINTENANCE COMPANY,

HAWKINS'
Plan

Corliss.

Alternating Current Lighting,

SMOKE STACKS,

list ]So.

CHENEY, Manager.

TO FIFTEEN HORSEPOWER.

well to register with us free of charge.

THE SCIENTIFIC EXCHANGE.

2 250

Speed.

.

Eugineers and

BOILERS.

Speed,
14^x16 Rice Automatic High Speed,
14^x15 Armington & Sims Automatic,
13x21 Buckeye Medium Speed,

MOTORS WANTED.
Rose

Harris Corliss.

H. P, Babcock & Wilcox Water
Tube,
1 66x18 Tubular,
2 60x18 Tubular,
6 60x16 Tubular,
3 56x16 Tubular.

Medium

BOILERS, PUMPS, HEATERS,

PEli .IIONTII.
3 Draftsmen for R. R. Work.
$125.00
8 Draftsmen for Electrical Work. $70.00 up.
3 Engineers and Electricians, 75.00 up.

Sioux City Corliss,

Hamilton Corliss,
Cooper Corliss,
Hamilton Corliss,

AUTOMATIC ENGINES.
16x32 Buckeye

500-VOLT MOTORS, FROM TWO

POSITIONS OPEN.

Corliss,

DYNAMOS.

One 45 and one 60 K. W. Edison Bi-polar Com-

mos. Also a man to look after all outside work,
including lines, wiring, customers, etc.
2.000
horse power plaut— city of 30.0i)0 population.
Good salaries and steady employment to the
right persons.
Address BOX 83, care Western
Electrician, 510 Marquette Bldg., Chicago.

Corliss,

ENGINES.

Pittsburg, Pa.

DYNAMOS FOR SALE.

Must be a thorough steam engineer and machinist and have a thoiough knowledge of dyna-

Bodley

Wheelock

ELECTRIC LIGHT A POWER COMPANY,

to take charge of an electric light
station, nothing to do with the outside work.

18x36
16x42
14x24
12x36
12x36

list.

WICKES BROS., Saginaw
95-97 Liberty

A man

&

Hall No. 5 duplex.

complete monthly stock

READY.

REBUILT

Geo. H. Corliss,

34x60
28x60
20x48
20x48

Accumulator, hydraulic, 18-inch plunger.

WANTED.

WANTED.

Samples sent free

Geo.W. rlOFFMAN
i.WasHiNGTONST. IHDIANAPOLIS.IND

CORLISS ANDENGINES
18x42 Allis Corliss,

J.

Engine 38x72 inches, George H. Corliss.
Engine 30x72 inches, George H. Corliss.
Engine 30x60 Inches, Hamilton Corliss.
Engine 28x60 inches, fpair) Harris Corliss.
Engine 24x42 inches. Cooper Corliss.
Engine 23x60 inches, George H. Corliss.
Engine 20x48 inches, Watts-CampbellCorliss.
Engine 16x38 inches, Watts-Campbell Corll-ss.
Condenser 16x20x24 inches, Deane single.
Condenser 9x12x10 inch., Worthington duplex.
Pump 20x6x24 inches, Wilson-Snyder duplex.

Send

Cedar Rapids, Iowa.

POLISn

tWa;iMH.iiWiM

The following

an electricup to date in

>oth branches, having had 17 years' experience.
installing a light plant, but will be
at liberty in a week. If yon want a good man
write me.

FOR SALE.

of

At present

rs

CO.,

JF»A..

ITS LUSTER. MOLDS OLD TRADE AND
years. Sold by agents and dealers

nE£P5

AND EASY.

U.S. METAL

T.

I

HARRISBURC LIGHT, HEAT & POWER

FOR SALE.
L

1902

etc.

I

Telephone exchange In one of the best towns
Cherokee Nation,
Address Lock Box

121, Afton,

5,

SALE AT A BARGAIN
FOR
SECOND-HAND WATER POWER MACHINERY.

in the

POSITION

July

^vJJ*

INK.

"

^*?5?¥="i''L

^^iJJSlV'**
-V^ffJ- '

-

Accidents and Emergencies,

fc

etc., etc.

work has been
explanation and illustrations of the dynamo, and particular directions relating to its care and
management;— all the directions are given in the slmPPIl t $* (10. plestiind most kindly way to assist rather than confuse
•*«
the learner. The names of the various parts of the ma^^^^^^^
chine are also given witli pictorial illustrations of the same.
In the Catechism no less than ^& full page Illustrations have been given of the various dynamo
machines made in different parts of the country, and an equal number of part page illustrations.

fcS

'••^^'t.

5:*-«!i>'_

^'

-^

The

full

devoted

one-third part of the whole

to the

ELECTRICIAN PUBLISHING CO., 5IQ Marquette

Bldg.,'

CHICAGO.

S. Clinton St., Chlcaio.

CMICACO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

Machine and Carpenter
Work of All Kinds

Correspondence Solicited.

Dynamos Armatures,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

July

5,
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WESGO" TELEPHONE APPARATUS

LOOK AT

IT!

"WESCO"

Stands

the

for

Best,

TO THOSE WHO USE "WESCO"
APPARATUS IT MEANS:

STUDY THE DETAILED CONSTRUCTION.

Wealth
e minence

S UCCESS

C ONVENIENCE

O PPORTUNITY
"WESCO" COMBINED DROP AND

JACK.

NOTICE SOME OF THE GOOD POINTS:
Has

coll

enclosed in tube of Norivay iron.

Armature on

No

front end of

bunglesome armature rod.
is retained by armature

Shutter

No

sliutters to project

on

Coil leads are

Contacts are

coil.

face of

bell

contact

is

silver clips

(no wires exposed).

metallic.

Shell of jack not used as contact.

Two heavy German silver springs

itself.

board wlicn they

form contact with plug.

Insulation of pure hard rubber.

fall.

Each drop and jack

Plugf cannot be inserted witfioot restoring shutter.

Night

German
all full

self-contained,

no unsoldering:

of

wires necessary to remove them from board.

simple and positive.

REQUIRES LESS CURRENT THAN ANY DROP MADE.

IT'S

UP TO YOU.

^^^ PRICES ARE LOW.

SOLID BACK

TRANSMITTER.
GOLD

ELECTRODES.

REMEMBER THE NAME

a
No

40.

WESCO."

SERIES OR BRIDGING.

WESTERN ELECTRICAL SUPPLY

No. 3.

BRIDGING.

CO., ST. LOUIS,

MO

WESTERN ELECTRICIAN

14

July

Construction

Telephone

Continental

5,

1902

Co.

GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC
LIGHT, HEAT AND POWER PLANTS.

TACOMA

BLDC, CHICAGO.

The Inspector

Western Electrician

Want Ads Trouble

-AND-

Irme;

c

>sul-ti

Cc.

By A.

Man.

DOBBS.

E.

Full of information and diagrams for the
operator, exchange owner, exchange manager,
Inspector, trouble man, lineman.
A complete description of telephones and

CHICAGO

TELEPHONE PAY

their troubles. How to find and remedy them,
together with working plans for exchange construction, complete with diagrams of all up-toda le telephones and switchboards.

STATIONS and METERS
Have unique patented
features glvfng them

nUC

Mailed anywhere on

nflllAD

Ullt UULLAH.

receipt of price.

value.
WRITB FOR CIRCULAR.
exceptional

No

technicalities. Substantially

bound

in cloth.

Chicago Pay Station Co.,

ELECTRICIAN PUBLISHING

130 LA SALLE AVE.,

J
-"

CHICAGO.

CO.,

SIO MARQUETTE BUILDING, CHICAGO.

KOKOMO TELEPHONES
U/ncy

o7te

ieea-u

o?ir

eacA

Always Up-to-Date.

M?ie,

WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
COMMON BATTERY WALL

Write for Catalog and Prices.

SET.

KOKOMO

MAIN OFFICE AND FACTORY:

LAFAYETTE,

-

-

-

-

TELEPHONE AND ELECTRIC
MFG. CO.,

INDIANA.

KOKOMO,

Success
Comes

BEST
We

PRACTICAL FEATURES

only to those telephone exchanges which use the
material. If you use our goods success is assured.

OF TELEPHONE WORK.

USED WITH TELEPHONES.

can supply EVERYTHING

By A.

No order

too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care.
Large stocks always on hand.
Telephones, every style and grade. Long and short
Prices that
baclcboards. Elegant finish and design.
will suit. Hard rubber receivers. Oak or wnlnut woodwork. New ideas in magneto bells. Each instrument
guaranteed.
All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and
fuse. Extension bells— standard aud bridging. CircuitRepeating
Transmitters of various styles.
closers.
colls, Induction colls, construction material of all kinds.

IND.

Cloth, 7 by 5

THIS

I

4

InchBS.

DOBBS.

E.

134 pages.

Illustrated.

work

is designed as a simple, plain-speaking handbook for the practelephone man. Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.

tical

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

WBITE FOB CATAIiOeVi:.

ELECTRICIAN PUBLISHING
GenfralTelephone & Electric Co.,
Desk Telephona.

75 Gents.

Appendix,

o
o
o
o
o

CO.,

SIO MARQUETTE BUILDING, CHICAGO.

909 MARKET STREET. ST. LOUIS. MO.

IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK.

By Herbert Laws

Webl). 16mo, 150 pp. Price $1.00.
This liandbooii is a reiiabie treatise on telephony, aud
a practical booii on teleplioue working and mauagemeut,
based entirely on standard American practice. It is extreiueiy useful to tcieplione inspectors aud operators.

AMERICAN TELEPHONE PRACTICE. By

Kempster

B. Mllier, M. E. 510 pp. SSO illustrations. Price $3.00.
This is the first complete treatise on telephony in the
English language. The text is profusely illustrated by
culs of comnierclal apparatus and carefully prepared
diagrams of circuits. No diagram Is given wllhoiit a full
explanation. The apparatus, circuits and methods of
the AiucrlfMu BcU Telephone Company and of the v.-irious liidipcuilc[i( coiiij, allies are fully described. The
appjiijilns jiTid iiM'liioil.s used in inalclng all of the tests
rciiuircd In c(juiinerciat telephone work are fully treated.

THE INSPECTOR AND TROUBLE MAN.

By

A.

E.

Doiibs.

]06 pp. Price $1.00.
iiractlcal book, wrltti-n in plain langungo. I'^ull of
InffM'inatlnn and diagrams for the <»perator, exchange
m.'inn^cr, liisrjcctor, troublo man and lineman. A com[ilele description of telephones, how to tliid .'ind reuu'dy

A

their troubles, together with woriting plans for exchange
cousl ruction, conipletc with dlagraiiis of all up-to-date

telephones and switchboards.

THE

TELEPHONE. By J. B. Homaus,
A, B, C, OF
A. M. 352 pp. 269 illustrations. Price $1.00.
Owing to the demand for a c(anpreheusive booii giving
a clear, terse idea of the principles governing the concare and manageiuont of telestruction, installation,

phones and their ajiiiliance«, this book has been compiled. It has lic'-n the .-uiu of the author to make this
tile most coniplelc elementary^ book on tills subject for
wlreinan, lineman and enthe practical tilectrician,
gineer, aud it is written in a clear aud careful style.

THE PRACTICAL TELEPHONE HANDBOOK.

By

HOW

TO FINI.
TROUBLES AND
complete handbook for telephone inspectors.
J. II. McMannian, edited by Prof. C. H.
1-Iaskius.
Eighth edition. 16nio, 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone emjiloyes, written in a popular style and devoid

TELEPHONE

THEM. A

By W. Hyde aud

of tcehuicallties.

TELEPHONE LINES AND THEIR PROPERTIES.
By Win.
Price

A

J.
$1.50.

Hopkins.

Sixth edition.

Poole, A. I. E. E. Second edition, revised and
enlarged. 360 pp. 288 illustrations. Price $1.50.
in tills w<irk the writer lijls endeavored to nrodnce n
manual "f inodciale size anil cost, but tlionniglily |oactieal, and lii-lailmg. iis f.'ir as spa<'e will alhiw, the iiu.sl
recent methcids of ti'lephoue working. Wliile the ri'qulremeuts of telephone employes have l)ei'n kept constantly In view it Is fully Intended also that the liook shall
be of service as a source of Information on telephonic
matters to users of the telephone and to the public gen-

tion. By W. H. Preece, P. R. S.,
pp. 333 illustrations. Price $4.50.

erally.

Hughes.

.loseph

PRACTICAL FEATURES OF TELEPHONE WORK.
134 pil.
Price 75 cents.
IC. Dobbs.
simiile, plain-speaking handbook for
telciiiioue man.

Dy

A.

A

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING

CO..

the

Illustrated.

272 pp.

MANUAL OF TELEPHONY. A

new and

and A.

large ediStubbs. 608

J.

TELEPHONES, THEIR CONSTRUCTION AND
TlMl.

\

I'rai'liciil

FITManual on the Fitting Up and Main-

teliiiure of 'i'ele[iliour ami .\u\iliarv Apparatus.
Allso|i.
IW ii|i. Ids llliislrations. Price $1.25.

TELEPHONING OF GREAT
Paper.

F. C.

Price 35 cents.

MAGNETO HAND TELEPHONE.
Fitting

By

By Bennett.

CITIES.

.Adi.plabilitv
Ui) and
SO pp. 23 illuslnilions.

Its

Construction,
By
Use.

Everyday

to

Price

$1.00.

ELECTRICAL TRANSJliSSION OF INTELLTGENCB
OTHER ADVANCED PRIMERS OF ELECTRICITY,

AN'l)

practical

trejitlng
ton. 330

on the telegraph, telephone,
lip.

S8 illustrations.

Work Published, Sent on Receipt

Price

etc.

By

E. J.

Hous-

$1.00.

of Price.

510 MARQUETTE BLDC, CHICAGO,

Jtily 5,
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KNOW THAT THE

YOU

DID

15

KELLOGG TRANSMITTER
WAS GUARANTEED BETTER
THAN THE BELL "SOLID BACK?"

SUCH

BRANCH

IS

A

FACT

WRITE FOR BULLETINS.

OFFICES:

Eastern District,
Kej*stone Telephone Bldg.,
PhUndclphL-i. Pa.

Middle

KELLOGG SWITCHBOARD & SUPPLY CO.,
STREET, CHICAGO.

District,

Electric

Bide,

229 SOUTH CREEN

Cleveland. CShio.

S

EUREKA CENTRAL

W
I

SWITCHBOARD &TELEPHONE

T
C

POSSESSES
APPARATUS THE BEST PRINCIPLES
and ELEMENTS THAT LEAD to SUCCESS.

H
B

O
A

Don't Overlook

Your

R

D
S

Interest.

INVESTIGATE!!!

A

Send for Catalog
and Samples.

L
L

C
A
P
^ We
;

ENERGY

Ko. 135

Get Our Prices
Before Buying.

C. E.

Can Show Yon Apparatus That is a Year
Advance of Onr Competitors.

EUREKA

ELECTRIC

143-149

in

CO.,

S. Clinton Street,

CHICAGO,

U. S. A.

No. 13a C.

E.,

Open.

REMOVAL NOTICE
Owing

to the increased demand for our
Party Line Apparatus, we have found
it
necessary to seek larger quarters,
and have moved to 610 Wilson Ave.
Write for descriptive matter of the

tmi^sEj^JVIOr^ SIGNALING APPARATUS.
No

sliding partB exc^'ptitif; tiie pjiitiimiii conlaci iioints.
All springs German silver long, live and durable.

—
Many improvements embodied

Metropolitan

Telephone and Electric Co.

Harrison and Clinton Streets,

CHICAGO.

CHICAGO, U.S.A.

Troubles
Telephone
"^
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in

IT

"INTERNATIONAL"

International Telephone Mfg. Co.

MOON

TERMINALS
METALLIC

OUTER

Your Exchange.

CASE

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT

^

in

Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

IN l£VERY DETAIL.

.

.

.

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a
cable.

The Only Perfect Party Line Selective Ringing Telephones.

Write for Catalogue

and

Prices.

Write fer Descriptive Circular,

MOON MFG.

CO.,

43-49 S. Canal Street,

AMERICAN ELECTRIC TELEPHONE
Na, 34 Central Energy Tclephor.e.

36-58 W.

Jacksoii Boulevard,

CHICAGO,

CO.,

U. S. A.

CHICAGO.

WESTERN ELECTRICIAN
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HIGH-GRADE
The

of Everything

'Best

ENGINES
through
THE
Chicago & North-Western

VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

train seirice of the
Rail-

way from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and
skillful

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

management can make

it.

The Overland Limited,

& SONS
niLWAVKEE, WIS.,

W. BAYLEY

a
magnificent electric-liclitc<-l train, less
than tliree days Chicago to San Fran-

CO.,

cisco, daily.

U. S. A.

The Colorado

Special, only

niglits to Denver from the Atlantic
seaboard. Solid train Chicago toDenver.

two

The North«Western Limited,
an

electric lighted daily train

between

Chicaeo, St. Paul and Minneapolis.

SAMSON TURBINE

H. R.

MCCULLOUGH,

3d Vice-President-

W. B. KNISKERN,
Gen"l Pasg'rand Tkt. Afft.

Chicago. III.

UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features:
HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

HIGH SPEED, STEADY MOTION,

We

build these Turbines in all Sizes and Styles, on Upright or
riorjzontal Shafts, single or in pairs, belted or direct connected.

WRITE DEPT.

The
Pioneer

Famous

Limited.

Train

FOR CATALOG.

of the

JAMES
LEFFEL &
SPRINGFIELD,

CO.,

World.

O., U. 8. A.

Chicago— St. Paul— Minneapolis

TO
THfi

FOR CATALOGUE,

GREAT NORTHWEST

JEFFREYli:CHAiNS

VIA

The

The Wisconsin Central Ry.

will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,

^

THE JEFFREY MFG. CO
COLUMBUS.OHIO.

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further Information.

Graphite Brushes
That have been

We

JAS. C.POND,

St. Paul Road.

(Chicago, Milwaukee

fully tested

shall be pleased to

and proved superior

to

any

In

Paul Ry.)

maps and information
furnished on application to

the market.

send sample.

F. A.

tables,

MILLER, General Passenger
Chicago,

JOSEPH DIXON CRUCIBLE

St.

Unequaled.
Time

Gen'l Pass. Agent,

Milwaukee, Wis.

&

Equipment and Service

Agent,

111.

Jersey City, N. J.

CO.,

PLACE YOUR
"Want" and "For Sale"
advertisements

"TELEPHONE
TROUBLES

NOTICE.
TO THOSE INTERESTED

IN

Immediate Returns.

ELECTRIC
AMERlOtS MOST POPULAR

W.

H.

HYDE AID

J. A,

MoMANMAN,

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.

Postage

RAJlAffAV

CHICAGO
ALTON

..AND...

BY

the

WESTERN ELECTRICIAN.

LIGHTING.

HOWTO FIND THEM."

in

AND

PERFECT PASSENGER SERVICE
BBXWEBN

free.

FORMERLY

HASKINS' TELEPHONE

is

Strictly

chicago -" st. louis,
chicago ""peoria,
sr.loiiis™kansas city.

Suite 510 Marquette Bldg., Chicaeo.

TROUBLES.
This Little Rook

ghicagO"™k..vnsas city,

ELECTRICIAN PUBLISHING COMPANY.

Up-To-Date on all

Matters Pertaining to Telephone Tro ibles and

THSOCOH

their Remedies.

Sent Postpaid for 25c.
New (eighth)

BBRVIOB

PUr.L>UATr

-nmTWXlElN CHIOAQO

edition

just out,

48 pages.

connections. A comhand-book for telephone Inspectors.
Telephone exchange managers and employes
will find this book a great hel]) In locating telephone troubles and remedies therefor.

REG.TRADE MARKS

Many diagrams showing

plete

\
'

.'//loy'hhMyJj'umY'

Electrician Publishing Co.,

JhE PHOSPHOR

2200 WASHINGTON AVE.,PHILADEL,PHIA,
"ELEPHANT BRAND PHOSPHOR-BRONZE
INGOTS,CASTINGS,W1RE,RODS,''SHEETS,ETO.

— DELTA

METAL-^

CASTINGS, STAMPINGS and FORGING;:
s_i.a
ORIGINAL ANLJ Sci-ClvlA«c.Rs
1.-,

610 Marquette Bldq,, CHicAao.

nor

BRONZE SMELTINGCO.QMITED,

-j.-it:

AND

SPUINGS.Arh, DENVER

Colo,

TKXAS, FLOHIDA. UTAH,
CAI.IFORNI.V
M

1

1 1 1

1 1
1

lij ii;

'•"

OREGON.

ipgjgp^ijjjipjgpiHp^' sir[il|^i|^,FBjB^gii

J:^

lU" YOU AHn CON TEMPI* ATI NO A TKIP, ANV PORTION OF VrniOlI CAN BE MADID OVIDR TIIH OIIIOAOO
&Ar,TON. IT WII.I- PAV VOD TO WRITID TO TIIIO DNDBHSIONIDD FOK ItATUB, MAPS, TIMlC-TADUlDBi ICTO.

Geo.
osiMBii<Ai:>

J. Chahlton,
rAasiBNaicK aqbnTi

OHIOAOO,

XE.SM

!

July
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CEDAR PDLEB

LINDSLEY BRDTnERS, COMPANY. WHOLESALE PRODUCERS '"^S'nT.l^h"POflTLAND.QREGON fi(SPOKANE:,WASH. EQ-FOOT TO 80 FOOT POLES OUR SPECIALTY. MAIN YARDS.MENOMINEE; M

OUR POLE YARDS

Central Manufacturing Go.

ARE FULL TO
THE SKY LINE WITH ALL SIZES POLES FROM
WON'T YOU LET US QUOTE YOU?

MALTBY LUMBER
If

youwant

Chattanooga,

20-FOOT UP.

Tstii.

Mfrs.

Tellow Pine,
CroBC Arms,
tODist Flss,
OaK Fins, Electrical Moalliigs, Oak Braokets.
LARQB ATOCKB uN HAND.
Delivered prices quoted, F. O. B cars, your oity,

CEDAR POLES

^-WKITB
Id

POSTS, SHINGLES,

Write Us

and

DealerBin

BAY CITY, MICH.

CO.,

ICH.

Tie Plugs, Paving Blocks, Etc.

It

will pay.

aoy quantity.

Send your Book Orders

US.

to

ELECTRICIAN PUBLISHING CO.,

THE MORSE CEDAR CO.Saginaw.Mich.

510 Marquette

Bld^., Chicago.

CEDAR POLES
From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

C. H.

CO.,

WIS.,

Produeirs and Wholesalers of White Cedar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

CEDAR

POLES

YOU

IT y^/i
To get our Prices on

We can

25-foot 6's by return mail.

Money on

otKier

Lengths as

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,

BRANCH OFFICES:

n

MCE

A

SPECIILTV

CEDAR P OLES

OF

WESTESII POLES.

YARDS AT:

POLES, TIES, POSTS.

CARNEY BROTHERS COMPANY,

CHICACO,

Eastern District, Keystone Telephone Building, Philadelphia, Pa.
Middle District, Electric Building, Cleveland, O.

lone LEIGTHS TO 80 FEET.
SalPMENTS MADE DtRECT FROM

Save You

well.

We

PRODUCERS.

want your

CO.,

ILL.

"VS^S'
inquiries always.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
D. M.

FULMER LUMBER

CO., Florence, Wis.
IPA^^XAJUwy^

POLES
WMITI eiDAR.
to

C STERLIKB

ft.

to

tmm.

ARMS.
LONG LEAP
PINE AND FIR.

Send

list

of requirements

for quotations to
M.KLEiri

LINE

(w

CROSS

Ohemloal Building.

a.

50M

W.

BUILDERS' TOOLS.

Our Tool Book

tella

tbont tbom.

Headquarters

FREE.
for

Linemen's Toots.

CHICAGO,

ILL.

Cedar

i»A^^^^vviftV clijum/'

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Ltrgt Stock Constantly on Hutt.

THE VERY BEST ARMS THAT MONEY AND CAREFUL AND SKILLED
WORKMANSHIP CAN PRODUCE. WE WANT YOUR ORDERS.
THE STANDARD POLE & TIE COMPANY,

44 BROAD

IT'LL

WITTENBERG CEDAR

ST., N. Y.

CO., Wittenberg, Wis.
LOW PRICES.

A LARGE STOCK AT

Pay you Well.

HUJEBEL.

J.

Producers and Wliolesalers

CEDAR POLESandTIES
PRICES
TIE CO.
E E.NAUGLE
ADAMS ST. CHICAGO.

of

dstr

\A/l-ii-b<

135

Poles

YELLOW PINE CROSSARMS

O.

V/RITE FOR

^

ANDERSON & SONS,

St. Aubii Ave., Detroit,
Manufacturern Tools and Iron Work for
Telephone and Kuiliray Construction.

of Interest to all UuemerL Get a

copy now,

H.

(m^^fjoMxf

TIES.

Wlnlesil* Froduosfi

i^Bi

II Is

SON,

Pole Ttrdi in UlclilnB.

8T> LOUIS.

80

ft

MONnOI, MICH.
Elenn

BERTHOLD
& JENNINOS,

POLES.
IDAHO CEDAR ip

W.

Main Yard and Office at MENOMINEE, MICH.
Branch Yards Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

have a Rood ansorimcBt

ol Poles

on liand, and can execute orders promplly.

Wrile us for Prices.

CEDAR

LONQ DISTANCE 'PMO NE_yf-/

/

/

(j

A.P. MOPKINS & Co. ESCANABA.MlCM.
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TheWestingfhouseType N Transformer
Each

has two primary and three secondary voltages.

secondary voltage can be varied to suit either the varying
voltages

line

of

an extensive

transmission

system

give

voltages

special

or

to

from

standard circuits.

All transformers are arranged for
three-wire

secondary

and the secondary

distribution

coils are

cross-

connected to give equal voltages on
both

circuits,

even with large, un-

balanced loads.

Sizes: 1-2 to 50

For frequencies

Write
Westlnghouse Type N Traasformer Colls Aisembled,

Showing Spread

K.

W.

of 7,200-16,000.

for circular

1060 to nearest

district office of

Coll Feature.

W. Type N

SO K.

Westlnghouse

&

Electric

Mfg.

Transformer.

Co.,

Pittsburg, Pa.

ELECTRICITY FOR ENGINEERS
Latest Edition,

Now

Just the

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

CHAPTER I: Electrlcltyi Positive and Negative: Conductors,
I.
alon-CoDauctors and Insulators; Eleotro-Motlve Force; Volts; Resistance; Olims; Current; Amacres.—CHAPTER II: Dynamos; Magnets; Field Colls: Electro Magnets; Permanent Magnets.—
CHAPTER III Armatures, Construction of, Dltlerent Kinds of: Commutators, How Made and Connected Heating of Armatures; Eddy Currents.— CHAPTER IV: The Current; How Produced;
Induction: Series Wound Dynamos; Shunt AVound Dynamos; Exciting the Fields; Constant CurTent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
fflAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Oandle Power; Operated In Series; Automatic Cut-Out: In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.— CHAPTER VI: The Arc Light; How Formed:
Causes of Unsteadiness; Remedy; Effect of Shades or Globes- Shape of Carbons Under Different
Conditions of Burning; Are Lamps; Regulating and Cut-Out Mechanism- Action of Current; Clutch
FAmjis; Clockworlt Lamps; DouDlo Lamps; Troubles In Lamps.—CHAPTER VII: Commutators
ind Brushes; The Brush Commutators; Brushes; Different Styles of Brushes- Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes- Sparking
at Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VIII:
Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.- CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo- Regulator; Action of Regulator.
OHAPTERX: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Conneetlons of No. 8 Brush Djraamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System: Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator- Howell Pressure Indicator; Diagram of Circuits; Description of Parts and Operation.— CHAPTER XII: Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.— CHAPTER XIII: Schuyler System, of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field: Regulator; Circuits in Regulator.— CHAPTER XIV:
Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Bnish: Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scab; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
md Poteutlal Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differsntlal Apparatus.- CHAPTER XIX:
Wheatstone Bridge or Electrical Balance; Diagram of Circuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Inscrumeut; Armature: Field; Bell; Diagram of Circuits.— CHAPTER
XXI: Coiinilng Dynamos Togother; In Series; In Shimt; Series, Shunt and Compound Wound Machines.—CHAPTER XXII: Swltclies and Switchboards; Loop Switch; Plug and Kocliet; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; (ieneral Principles the
3ame as in Dynamos; Types; Shunt and Series Motors Suitable for all General I'urposes; Regula.ttoDof Shunt Motors; 01 Series Motors; Counter E.M.F.i Direction of Rotaclon and Direction of
Dwreat; Starting Motors; Dlaeram of Connection.

CONTENTS,—

RART

:

:

Orders for above book, or any

electrical

PART

II.

CONTENTS.—CHAPTER I:

Types of Alterna-

Leading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures^
Field Magnets; Ferrantl Armature; Field Magnets; Winding; Collectors.— CHAPTER III: Dynar
mos Concluded Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Transformers- Economy of Distribution; An Electrical H. P.; Losses In Conductor; Induction Coils; Effect of Induction; Transformers.— CHAPTER V: Transformers Continued; Induction Coils; Converters: Transforming Up and Down; Design of Transforrwors; The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil I'rotector; Different Types of Transformers.- CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Windingof Transformers;
Connecting to Circuit; Regulation; Safety Fuses.— CHAPTER A^I: Parallel System; Series Are
Light System; Diagram of Circuits; Parallel System; Primary Circuit: Secondary Circuit; Placing
of Tiansformers; Fuses- Diagram of Series Arc Light Circuit.— CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and H>;steresis.—CHAPTER IX: Arc Lamps; In Series; The Westlnghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
Arc Lamps. In Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.— CHAPTER XI; Measuring and Indicating Apparatus; Instruments for Use with Alternating Currentfi
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.— CHAPTER XII: Measuring Instrmnents, Continued; Hot Wire Instmments; The Cardew Voltmeter: Details of the Instrument; Low Potential Voltmeter.— CHAPTER
XIII: Voltmeters: Double Coil Voltmeter: Two Types.— CHAPTER XIA^: Spring Meters; CurleiJ,
Spring Meter.-CHAPTERXV: Twisted Strip Instruments; Diagram of Connections and Opera
tion of Instrument.— CHAPTER XVI: Recording Mi-lcrs; Stanley Meter; Construction and Prim'
ciples of Operation; Diagrams of Parts; Slattery Indn^-tion Mister: Description of Parts and PrlB
ciples of Operation; Watt Meter; Thomson Meter.— CHAPTER XVII: Generators in Parallel;
Difficulties in Operatlngj Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Streniilh of Current; Formulas and Examples; Power and Heat
Ground Alarms and Leak Detectors.
Inj; Effects of Currents.—CHAPTER XlX:
tors; Regulation-

;

work published promptly

ELECTRICIAN PUBLISHING

Alternate Current Dynamos; Principles of tht

Field; Field Current Armature; Whiding: Connections; Lamination; Different

PRICE, $2.50.

sent on receipt of price, postage prepaid.

CO., 510 Marquette

Blog.,

CHICAGO
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'WOOD"
ENCLOSED ARC LAMPS
FOR. DIR.ECT
110 VOLTS
MULTIPLE TYPE
FORM C

CURRENT CIRCUITS
220 OR 500 VOLTS
MULTIPLE SERIES
TYPE FORM C

SERIES

DIFFERENTIAL TYPE
FORM C

THE BEST LAMPS ON THE MARKET
FORM C Direct Current "Wood" Arc Lamps possess valuable
reliability

and interchangeability that warrant the above

features of simplicity, durability,

assertion.

The

Series

lamp

is

the

lamp made for the same length carbons. The 220 or 500 volt lamp operates either two
in series on 200 to 250 volt circuits or five in series on 500 to 550 volt circuits as successfully
as the multiple lamp operates on H 0-volt circuits, which means that both lamps are included in
the above claim.
More detailed information will be furnished on application.
shortest

FORT WAYNE ELECTRIC WORKS

=====^—==—^=^=^=^= INCORPORATED
MAIN OFFICE AND FACTOR.Y. FOR.T WAYNE,

=--^=

II

;J
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Paper-weight.

July

VULCANIZED FIBRE.
Highest graces for electrical insulation and mechanical putposes, in sheets,
Cataloguea and samples on application.
tulxs, rods and special ehapes.

VULCANIZED FIBRE

CO.,

-

Iqrqoye

J\)e Jpira

The 'GARDNER

5,

1902

ce?ls tjje work

GRINDER

Wilmington, Del.

\m

no

RIUIVI
SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
Sent on

request

to

any Supply Company

WE MAK0FACTURE

officer or P. A. Mailed to any address for ten
cents to pay postage and packing.

We

have

we have

as

tried to make a
always tried to

GENERATORS

good paper-weight
make a good fuse

TRIUMPH ELECTRIC

CHICAGO FUSE WIRE & MFG. CO.
853 BROADWAY. NEW YORK.
3S8 DEARBORN ST., CHICAGO, U.

SEND FOR
BUULKTIN

S. A.

* 1

WE"

?
^

J^

j^

Expositions

1895.

Medals

B. F. STUSIEVANX CO.
BOSTON, MASS.
NEW YORK - PHIIAIIIPKIA - CHICAao
I. O N D O 2«

scHoroB^QOP^<iE

**^'^

v^

Gold Medal

at

efficient battery fan outfits on the
Invaluable for the sick room.

Are the only

Prize

market.

^
P^
2!

COOUS ABE ON 8AI.E IST BTEBIT I.EA.DIN6 HABDIVABU CV
STOKE IN THE UNITED STATES AND CANADA.
gV

&

G.

H.

BARNETT COMPANY

|
^

PHILADELPHIA, PA.

COOLING BREEZE

A

CAN BE HAD [FOR LITTLE MONEY BY ORDERING S3

COLONIAL DIRECT-CURRENT DESK OR

engines of medium capacity

for liigh or low pressure.
60 sizes under 200 H.P.

'

EDISON PRIMARY CELLS
Special

at Atlanta,

'

MCA.
U-SA'

...WITH...

Inlernalional

I
I
I

III

ILL.

BATTERY FAN OUTFITS

Awarded

I
^

-u.^aUA
CHICAGO

Inc.

Twdve

^^

Oim SPECIAlTY:Hi^h grade

File

Kst. 18«3.

J

EDISON
Works I

^
J^
^
Zn

;"~3^'3?;"•BESLYa

CO.,

CINCINNATI, O.

i Black Diamond

j

MOTORS

ahd

OF ALL KINDS AND FOR ALL PURPOSES.

wire.

::

CEILING FANS

I
LARGE STOCK.
I

PROMPT

THE COLONIAL

IS

If^

FROM

US.
LOW

SHIPIVIENTS.

PRICES.

THE BEST FAN MADE.

^
"Write for Catalogue No. 4,

ST. LOUIS ELECTRICAL
J

I

SUPPLY

18 PINE STREET,! ST. LOUIS,

CO,, I

EDISON MFC.
FACTORY,
Orange, New Jersev,

MO.

U.

S.

CO.,

NEW YORK

OFFICE,
83 Chambers Street.

A.

CHICAGO OFFICE, 144 Wabash

Ayenue.

-u.^

BUFFALO
HIGH SPEED
ENGINES

BARE COPPER WIRE.

RUBBER COVERED W!RE.
WEATHERPROOF WIRE.
MACNET WIRE.
LAMP CORD.

FOR ELECTRIC LIGHTING AND

POWER
Horizontal,

DEBLIHD

SERVICE.

TYPES:

Vertical,

Simple,

Compound,
Belted,
Direct Connected.

Buffalo

Forge

BUFFALO,

Company,
N. Y.

CHICAGO OFFICE, 22-24 RANDOLPH

ST.

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

CHICAGO.

OFFICE WIRE.

ROEBLING'S SONS GO.
TRENTON, N.J.

SAN FRANCISCO.

Uici

ern
Tol.

nil.

PtiblishlDK

MP FY
IIYIt^L.tA

I

by Eleotrlolan
Company, Chlcoso*

f'opyrtffht, 190!,

$3.00 Per Aiiui.

I

CHICAGO, JDLY

Entered at Ohicasto Postofflce us
mall matter of the second class.

12, 1902,

N.

THE OKONITE
L.

Candee,

l

Uanannr";

National Code Standard.

63'barc'lay'street.

vjKi Standard

^^0?'- Wires.

I

1^1

I^V
I

322 The Rookery,

INDIANA RUBBER AND INSULATED WIRE CO.,

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEQRAPM AND FIRE ALARn CABLES.

^xr

Gable

5B tiherty St.,
SBtihertySt.,

New York

Pittsburg.

Mills Bldg.,

San Francisco.

City,

1(U Milt

St.,

AlHO

ll<e1>

tirade

Boston,

Rnbber Covered wires and Cables.

The Bossert

VJ-ri^.A, MENA/'

YORK.

2,000

LODg Distance Phone Centml 2448.

W. H. SCHOTT,

Go.

1225 Betz Uldg,,
Philadelpbla, Pa

ElectricCables,Conduifs,Wlresand Accessories.

JONESBOKO. I»II>.

at Factory.

CO.,
TRENTON, JL I.

Electric Construction Co.
MANUFACTURERS OF
STEEL OUTLET AND JUNCTION BOXES,
SWITCHBOABBS, PAMEL BOAEBS, SWITCHES, ETC.

MANUFACTURERS OF
Paranite Rubber Govarad Wiras and Cablat,

Wires are tested

3""' Fac'Ofy.

Underground
WestlnBhouse Bldg
Bldg.,

Chicago.

1

I

B

All

"*'" °"'"

oi

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns, Secy.

York.

I.

CRESCENT INSULATED WIRE AND CABLE

CO.. Ltd

253 Broadway, New

R.

WIRES AND CABLES

THE STAUfDARD FOK
BUBBEB IBfSITLATIOK.

WlUard

Co.'s

CRESCENT RUBBER INSULATED

Medal for Rnbber Insulation.

Manson Tape, Candee

Babber

OFFICE AND FACTORY: BRISTOL,

18»3-AVopld's Fair,

Okonite Wires, Okonite Tape,

India,

R,

1.

^A/IRBS A.ND OABL.KS.

1889—Paris Exposition,
Medal foi Babber Insulation.

Sole Manufacturers

NG.

RUBBER COVERED

BOSTON, MASS.

.75-81 Cornhlll,

lonadnock Block, CHICAGO.
137 Monidnock

CciTS A Copy.

Nation ml

INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOS. UNDERGROUND AND SUBMARINE.
WESTERN
"^ £ELLiNG AGENT, Simplex Electrical Company,
HIXSON,
H. R.^.^^v^^l""^'
1

iO

IN USE.

Bipolar and Moltlpolar
froTi Jito 50 horBepower.

BARE AND INSULATED

moB from 10 Ugbts to

700.

Uoton
DyoA-

We mU

or rent. Good proQts for ae«at>i.
The Hobari Elet:.Mfg.Co-.Troy.Ohl«.

EN6INEER AND CONTRACTOR,
1220-21 Marquette Building,
Centrsl Station Heating Plants,
Specialties:

Water Works steam Plants,
Electric Light, Gas and

ELECTRICAL WIRES

CHICAGO.

Street Rallwty Plants.

TIX»

[PHOENIX GLASS

OF EVERY DESCRIPTION.
Bug-Proof Bell.

CROWN

%r'

GAS AND ELECTRIC

RAIL BONDS.

Sample, 3-in. ?S.e'd%Bo.

GLOBES, SHADES, Etc.

By mail, prepaid. Made in sizes
2 to 8-incb. Dealers send for prices.
We also make Inventors' Models and
Special Electrical Devices.
\Vriio us for i)rices.

American Steel &Wire Co.

SPIES ELECTRIC CO.,
87-88 W. Van Buren

Street, Chicago,

CO.]

MANUFACTURERS OF

CHICAGO.

NEW YORK,

WORCESTER,

DENVER.

SEND FO«A COPY OF OUR NOW KMP

\

LATEST CATALOaUE.

SAN FRANCISCO.

Pittsbargli.

NewYork.

Chicago.

III.

phone will not buzz, and wheeze, and click, and rattle, and bang, and grunt, and roar, and
groan, and whisper, and growl, and screech, and whistle, and yawp, and bellow, and crow, and creak, and
•' What's the matter with you ?
Are you deaf ? "
snarl, and croak, and yawn, and whine, and then say

.The Ericsson

:

FULL PARTICULARS FROM

ERICSSON TELEPHONE CO.

NEW YORK

296 Broadway,

IDEAL FIRE PROTECTION FOR ALL
ELECTRICAL APPARATUS.

CITY.

COMPLETE STOCK ALWAYS OK HAND.

Highest Awards at National Export, Central Canadian,
Pan-American and Cliarleston Expositions.

MONARCH
247-249 Pearl

FIRE APPLIANCE CO
New York Ci>y.

FOR ALL

,

St.,

TYPES OF
LAMPS.

^ESTflN
Waverly Park,

IkmM

In^tPufflent
NEWARK, N. J.

Co.,

Weston Standard

Sia!

Portable

Direct

Reading

Voltmetera and Mllllvoltmetere. AmmeterflaDd Mllammetcrfl, Wattmeters
nod Voltmeters, ff>r Alternating; and Direct Current

ThMe

lastmmeDta Br«
bM»d npoa the same freomrml prloc1pl« aod are jiut
aoonrate aa oar regular

Olpcuite.

u
Standard

Onrportable iDBtrnmenta

Portable Direct
Voltmetera and
Ammeterv, bat are mach
larfier, and tbe working'
parts are loclofled In a

are recofirolzed HestaDdarda
thronitbout the civilized
world.

Oorr«Dt

Onr Semi-Portable Laboratory Standard Voltmet«r9 and Ammetera are

neatly dctigned. dast-proof
eaat-LroQ case
jTel7 ableldfl

which

effeot-

atlll

the laAtmBuots from dlstarblag lotaeBcee ot external ma^ftetle fields.

BKBMX— Earopean

Weston

Esctrlcal Irvtrnmnit Co.,

mu

tarstruiie Mo. ix.

Mention tbe

Weaton Standtrd Illuminated
DUI Station Ammeter,
Style B.
"Fluiiii Type."

Wemurw

Electrician

when

better.

They are the mont rello*
ble, abeolnte et&ndards for
t.aborator7 aae.
tOSDON-EHIott BroB., Na
101 at.

Martins tanu

wrltln? for catalogues.

OPEN AND ENCLOSED

OUTER

AND INNER ARC GLOBES AND SHADES.
WRITE

THE CENTURY GLASS

US.

CO.. BELLflIRE, OKIO.

FdR HIGH CRAbE

VAR«MS«tS
INSULATING
ADDRESS
/^

.

STANDARD VARNISH 1«%R8<
amcAco
CHICAGO

HEW YORK

v5,

WESTERN ELECTRICIAN

M ELECTRICAL

THE BUNNELL TELEGRAPHIC

CO.

no- 20 BEEKMAN STREET, NEW YORK.
1

FACTORIES:
CITY

TELEGRAPH, TELEPHONE, RAILWAY
AND ELECTRICAL SUPPLIES.

District Messenger Call, Police, Patrol,
Watchman's, Burglar and Fire Alarm
Boxes and Equipment.

NEW YORK
AND

MILFORD, CONN.

.

.

TRY OUR

BEEKMAN DRY BATTERY,
BEEKMAN IRON BOX BtLL,
BEEKMAN ANNUNCIATOR WIRE,
BEEKMAN TELEPHONES.
UNEQUALED
OR PRICE.

IN

QUALITY

OUR GOODS
ARE GUARANTEED.
CATALOGUE OR LEARNERSMANUAL FREE ON RECEIPT
OF POSTAGE.

STANDARD MAIN LINE RELAY.

THE BEEKMAN MEDICAL BATTERY.

MACHINE TOOLS
WHEN OPERATED

No. 5 FIRE

ALARM BOX.

TO CONTRACTORS

BY THE

;U

SE TH

E=

CHASE NIPPLE COMBINATION
Crocker=Wlieeler System

In

Your Jungtionand Outlet Bsxes.

OF MULTIPLE VOLTAGE CONTROL OF SPEED
aiVE A MAXIMUM OUTPUT WITH A
MINIMUM AMOUNT OP POWER REQUIRED.
The System

is

PRACTICAL IN DESIGN,
EASY OF ATTACHMENT,
ECONOMICAL IN RESULTS.

IT

It
^

J"

SAVES

IN

LABOR OF INSTALLING,

(ECONOMY OF SPACE

IN

BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

IN

'"

'-

—

Box. This is of Great
portance in Switch Boxes.

in the

Ini-

USE EVERYWHERE.
"

'

'

"

»

1

11

i.i-

I--

I

.1.

-

.III

I

.1

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON
SALES 6PPICBS
MAIN OPPICe
AND WORKS;

IN

ALL LARQB

THOS. C. CRIER CO.,

CITIES.

AMPERE,

N.

J.

,

M

128

CHICAGO,

ASS

.

W.JACKSON
ILL.

WESTERN REPRESENTATIVE.

BLVD.,

—

.

^^ESTERN

TuiV 12, IQO^

.

ELECTRICIAN

Storage BatteryCo.
The Electric
PHII-ADEI-PHIA,
PA,.

THe

"Cbloribe Hccumulatoi" 7Z^Tf'ulM^^L7J'p^:^tJ:"rnre
Alarm

Telegraph Service, Train Lighfing, Laboratory,

anil

The **]£ii&e

Etc., Etc,

^or Electnc VeMcles.

HCCUmUlatOr"

PRICE LISTS AMD DESCRIPTIVE BULLETINS FORWARDED UPOM REOUESJ.

SALKS OFFICES:
Philadelphia,
Allosheny A>e. .v latli

>"li\v York,
100 Uroartway.

St.

Chicaco,
Bai.tlmokk.
Marqiicilb UUig. Equitable llklg

ISoston.
liO

Suue

St.

St. Loujs.
lildg.

Walnwilgln

San Fkancisco,
Nevada lllook.

Detroit.

Clevei.anu.

New England

llldg.

F.

Michigan Elecirlc Co.

Havana Cuba
G Gkee.nwood Mor.
34

Km iiedrado Street.

Rr,-2

A DAY

ju iniiiuiiiimi iinuiiitnitnuunuuuuitiiUiiiiiUiititiUiiiitituituiiiiiiiiiiHUiuutita

NIGHT SIGN

AND

A

novelty in sign construction.

Bear

in

mind

$280

The Metropolitan Aerial Gable

I

"SEE THAT LOOP"
over the supporting strand?

equally
atnight
strong argument.

any other

COMPANY PATENTS

.

84 Market

J

net

clip.

for

hang-

ing telephone cables in

New

York City and environs.
nf anufao 'ured

by

YONKERS SPECIALTY

free.

CHICACO,

Street,

unfastened.

Used exclusively

WESTERN ELECTRIC

Federal Electric Co.
(.rCOKRAL tLECTRIC

ome

Safer and more durable than

tractive at

income per kilowatt of
station investment is averaged from
300 of these signs in service in Chicago.
Write for Bulletin No, 50; large size
halftone engraving of this sign on fine

enameled paper sent

cannot bee

It

are

PER YEAR

Clip
|

FEDERAL
ELECTRIC
Q

^ ¥ 1^ '^
^^^^'-l"^^
and in daytime — a

f

that

New York and Chicago,

CO.,

i

^

CO.,

,„„„,,
Agents.

M. B. AUSTIN & CO., Chicago.
yonkers, N. Y. I
smrmnmmTTmmnimTranmmmnTnmTmTTTTmnmnniTmmTTTTTTTnTmnnTnmK

ILL.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

A

THE CUTLER-HAMMER MFG. CO.
OFFICES AND

STURTEVANT ENGINEERING CO., LONDON. ENG.
KILBOURNE « CLARK CO., SEATTLE, WASH.

An INCANDESCENT

LAMP

BAKER
minimim.

NEWARK,

N. J. R. R. Ave.,

A successful lamp manufacturer can not afford

N. J.

& 00. 'SNEW YORK.
I

20 LIBERTY

It

NEW YORK-CHICACO.

sold at a price 10 low as to necessitate eternal

Is

B

to experiment witti poor materials.

ST.,

BRANCH OFFICES:

FACTORY:

MILWAUKEE.

represents a large Investment of capital, ingenuity and skilled workmanship,

vigilance In cutting costs to a

408

MAIN

Tills explains iiie popularity of

IIMUIVI

We Duy and
Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Uagnall Electric Co..—
—
Akron Smoking Pipe Co
American Battery Co
Electrical
Beater
Co..—
Amer.
lo
Amer. EL Telephone Co
American Electrical Works.. 11
Amer. Steel Jc Wire Company
17
Anderson A Sons. W. H

—

I

B
Baker A Company
Badt ACo., F.

10
3

Harnett Company. G. A H. .20
8
Bayley A Sons Co..
Beardslee Chandelier Mfg.Co. 10
lieard^Iey Gravity Dam A
Consiruclion Co
16
Beldler A Co Francis
17
Berthold A Jennings
20
Besly A Co.. Charles H
Bossert EU Construction Co.. 1
. .

W

—

.

Brown A Leasurc
BiifTato Force Co
BuUock Electnc M fg. Co

11

20
II

Bunnell Telegraph. AElec.Co.

2

C. M. ASt. P. R. R
Chicago Pay Station Co
Colt, Henry A
Colorado Lamp Co., The

Franklin Eng.

14

Fulmer Lumber

Continental Tel. Const. Co.. 14
Continuous Rail Joint Com7

Cbl. Co.

Crocker-Wheeler Company
Cutler-Hammer Mfg. Co
Cutter Elec.

.

3

Co,, Joseph., 8

Eclipse Pulley Covering Co. .10
Edison Decorative A Miniature Lamp Department
10
Edison Mfg.Company
10

A Company

Ericsson TelephoneCompany

Chase-Sbawmut Company...

Eureka Electric Company

Chicago & Alton Railroad.
C.

A5. W.

R.

R

...

Chicago Edison Company .4, 12
Chic Fuse Wire A Mfg.Co...—
Chicago Insulated Wire Co..—

.

.

Holcomb-Lobb Co
Holmes Fibre Graph. Co
Hopkins A Co A. P
Huebel Company, C.J
Humphrey, Henry H

17
11

17

.

17

10

Illinois Electric Specialty Co. 10

Electrical Engineer Institute.

Maintenance Co

Illinois

Electric Storage Battery Co.. 8
Electrician Pub. Company...IH

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins, W. Co. ..
India Rubber A Gutta Percha

1

Federal Electric Company... 3
"For Sale" Advertisements.. li
Ft. Wayne Elec. Works., Inc.lli
17
Fowler, John H

IJ*or

—
1

,,15

JefTrey Manufacturing Co..

..

4

——
8

Perrlzo

& Sons

Phillips,

,

Kokomo

Tel.

A EL

M. Co....

Lcffel

A

Co.,

14

—

Leather Preserv. M. Corp

James

Machado A Roller
Maltby Lumber Company..

—
.17

Manhattan Elec. Supply Co., 5
Matthews A Bros. W. N
11
McLennan A Company, K ..10
,

.

Metropolitan Tel.

A

El Co. ..15

Mica Insulator Company

10
12
1

—
15

Morse Cedar Company
Mott A Company. J. E
Munsell A Co., Eugene

17
10

—

National India Rubber Co.... 1
Naugle Tie Co., E. E
16
Ins,

Wire Co

Okonlte Company, The
Paragon Fan
Pass

A

9
.14

.

Motor Co

& Weed

A Seymour

11

Phillips Insulated Wire Co,
PhosDt.'c Glass Company

Pbosphor-Bronze
Pignolet, L. M
Pittsburg A L,

Porter Cedar

S.

S,

II
1

Iron Co,

Sterling Electric Company... 14
Sterling Varnish Co., The.... 8
Stllwell-Blerce A Smlth-Valle

Company
M fg. Company
Slreeter, A.L

9

—

Stow

Co
.

9

Stromberg-Carlson Tel. Mfg.

.

Company

Company

15

Sturtevant Company, B. P...20

Pratt Institute
Reislnger,

Hugo

7

Reliance Electric Company.. 7
"Reynolds Electric Company.—
20
R. I. Teleph. A Elec. Co
Roebllng's Sons Co.. J. A
20

Rose Electric Company
Rose Polytechnic Institute..

—
10

7

Louis Elec, Supply Co
Sargent & Lundy
St.

—

Spies Electric Company
l
Sprague Electric Company.. .10
Standard Electric Company .. 7
17
Standard Pole A Tie Co
Standard Underg. Cable Co.. 1
Standard Varnish Works
1
Stanley Instrument Co
9

—

W. C

.17

...

Co

ll

Union Pacilic R. R
Halted Telpherage Co

Iti

5

Vindex Electric Company. ...11
—
Vomacka A Mazenek

~

Son,

Electric

20

Shelby Electric Company
Signalold Chemical Works.. .—
Simplex Electrical Co..The, 1.10
9
Smith Co,, S: Morgan

A

Triumph

—

Sawyer-Man Elec. Company,—
SchoonmakerCo., A. G
12
1
Schott. W. H
Schureman A Hayden
...12
Sclent illc Excbange
IS

Sterling

Torrey Cedar Company

Valentine-Clark Co., The....
Varley Duplex Magnet Co

12

.

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad
Moon Mfg. Co., The

New York

17

Eugene F

8

Llndsley Brothers Company.. 17
Lowell Model Co
11

Parsell

Inca.©2K:

.11

Norton Tool Company, The.

Insulating Company
Internafl Corres, Schools
International Tel.Mfg. Co.

Olasslfied

Thomas J

Kartavert Manufacturing Co.20
Kellogg Switchboard A Supply Company
10. 15, 17
Klein A Son, Mathias
17

12

Electric Appliance Company.lO

15

Johnston,

, ,

9

16
16

.

Hartford Steam Boiler In8
spection A Insurance Co,
Hazard Manufacturing Co, ..20
Hobart Elec. Mfg. Company.. 1
12
Hoffman, G.W

.

Carney Brothers Company, ..17
5
Central Electric Co
Central Manufacturing Co .—
Central Telephone & El. Co..—
Century Glass Co
1

2

A W.

Edwards

2

1

A Mfg.Company—

Dixon Crucible

Co....—
M.
17

General Electric Company ... 4
General Incandescent Arc
Light Company
11
General Incand. Lamp Co....—
Glass Wool Mfg. Company...—
Goodrich Line
16
Great Western Smelling A
!2
Refining Company
Gregory Electric Company .12

—
Fuse Company
Dearborn Drug A Chem. Co
8
Diamond Meter Company ...—
Dlcke Tool Company
IG
Dlehl Manufacturing Co
5
D.

Elec.
Co., D.

14

—

Columbia Telephone Mfg.Co. 13

pany of America
Crescent Ins Wire A

A

IB

17

of A.d-vejrtlsemeirkts S©e> P*o.g:^ ^«

Vulcanized Fiber

Wagner

Company

17

—
20

Co
6
Walsh's Sons A Company,... 12
—
West Shore Route
Electric Mfg.

Western Electric Company... 7
—
Western El. Supply Co
Westlnghouse
Electric
A
Manufacturing Company 18
.

,

Weston Electrical Inst. Co.. 1
Whitehead Company, W. W..12
,

Wlckes Bros

13

—

Willyoung, ElmerG
Wisconsin Central R. R
8
Wittenberg CgUht Co
10
Worcester Company. C. H
17
Worcester Polytechnic Inst..—

Yonkers Specialty Co

3
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breaicers,

Go

Etc., Etc.

CHICAGO EDISON COMPANY,

1

39 Adams

Street, CHICAGO.

««Sh^«^«>$^«^«kS^«kSxShS>«><S«S«ShS>«>^>«^><Sh»«xS><ShS><S>«><S>«>«^<8>

The General Electric company's
Switchboard Instruments

Horizontal Edgewise Ammeters, Voltmeters, Wattmeters.
standard Instruments

for Alternating

Current Measurements.

General Office: Schenectady, N. Y.
Chicago

Office,

Monadnock

Sales Offices in

Building.
Ad. No.

all

Large

Cities.

S— 164

«K^<«HS><SH5>^.<S><S><j,<$x8><8«^J.<s><8«s.«^<8KS.<S«8.<b<$HS.<s><s^<$K8>.S>^.S^^

There

is

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/.
Authorized Manufacturers of th*

IX F-L.EXIBI

T«JI

»

^A/IRE.

The IndJa-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Clenwood Works,
Sales Office,
IB Cortlandt St., New York.

YOIMKI

.,

IM.
(10928)

Y.

July

I

J.

WESTERN ELECTRICIAN

IQ02

X.

I.

I-.

WEATHER-PROOP WIRE
Stock
Ready for Immediate Shipment.

All Sizes Carried in

Antral €li?drrrCmttjmtt^,
GENERAL WESTERN AGENTS,

264-266-268-270 FIFTH

TELPHERAGE.

AVENUE, CHICAGO.

DIEHL ELECTRIC FANS
PERFECTION

EXCEL
IK

DETAILS

DESIGN

AND
CONSTRUCTION.

EFFICIENCY.

TELPHER WITH_AUTOMATIC DUMPING BUCKET TRAVERSING

A CURVE.

Our Desk, Bracket and Trnnnion

This shows a Telpherage plant located at Buffalo, New York. This
The
installation is interesting on account of its automatic features.
bucket is loaded at the cars and the load is transported by electricity to
load.
automatically
dumps
its
The
where
the
bucket
the end of the line,
Telpher reverses itself and returns with the empty bucket to the cars for
another load. Th:; Telpher can be operated by unskilled labor -with the
minimum of expense for power, maintenance and first cost. Power less
than one horse. The material, which is dumped into a hopper, is then
This line consists of a straight section and
elevated to the upper story
A portion is cable, and the curve and the track in
a right angle curve.
the building are solid rail. The line is supported, as will be observed
from the photographs, from ordinary telegraph poles, and is an excellent
example of simple construction.

SEND FOR CIRCULARS NOS. 20 AND

20 Broad Street,

New

DIEHL

MANUFACTURING

SALES OFFICES:
661 BroadAvay. NEW YORK.
128 E»ex St., BCSTON.

24.

UNITED TELPHERAGE

Fan«i are

perfect in design and of superior finish.
for 1903 Catalosne.

Mewraan-Spranloy Co., NEW
Waco Electrical Supply Co.,

York, U. S. A.

GO.

MAIN OFFICE AND WORKS:

1217 Filbert St., PHI1.ADEI.FBIA.
Central Electric Co., CHICAGO.

CO.,

Send

OKLEANS.
WACO, TEX.

Ellzabethport. N.

J.

Anti-Doc
No. SIX

A

First-Claes Medical Apparatus.
SOLD BY ALL DEALERS.

RETAIL PRICE, S2.50.

MADE BY

MANHATTAN ELECTRICAL SUPPLY
32 Cortlandt

NEW

Street,

YORK.

188

Fifth

Avenue,

CHICAGO.

CO.,

WESTERN ELECTRICIAN
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WRITE
((
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12.

FOR"-'

OPINIONS," ITC
SINGLE-PHASE MOTORS.

tisi send lor

m

"

Bullilli,

Do.

W50." Elihg

a'l Itili

" FIKE FOIKTS."

Wagner Company's

Testimonial letters show that where

S'ngle

j

haie

Motors have replaced direct current irolors the power service has
been better and the cost of operation less.
For pumping and blower service these motors are especially adapted,
most excellent results being secured. We are prepared to bid on directgeared triplex pump outfits, belted ventilating outfits and belted pressure
blower work, within the limit of our motor capacities, and solicit inquiry
along these lines, as well as other lines o£ power work.

WAGNER ELECTRIC
AcUnsters, Inc. liamps.
Inc. El. Lt. Manipulator Co.

Ancliors (Tel.
Matthews

&.

& Tel.)

Bro.,

Annnn ciators.

Western Sm. and Ref g. Co.

Batteries and Jars.
Bunnell Telegraph AElecCo.
Central Electric Co.
Edison Mfg. Co.

& Elec.

Co.

Belt Bressing.
Eclipse Pulley Covering Co,
Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Blowers.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books, Electrical.
Electrician Publishing Co.

Bmslies.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Western Electric Company.

Cable CUps.
Chase-Shawmut Company.
Norton Tool Company, The.
Yonkers Specialty Co.

Cables. (See Insulated Wires.)
Cables, Electric (See InsulatedWlresj Copper, Sbeet
and Bar.
American Elec. Works.
American Steel & Wire Co.
Elec. Co.

Central Electric Co.
General Electric Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground 0. Co.
Western Elec. Supply Go.

Western Electric Company.

Points and

Plates.
Central Electric Co.

Elect.

Co., S.

Supply Co.

Jeffrey Mfg. Co.

A

Mfg. Co.

Western Electric Company.

Coal and Ashes Handling Haclilnery.
Jeflfray

Mfg

Coils and

Itf

Co.

agnets.

Bunnell Telegrap. A Elec Co.
Varley Dunlei Magnet Co.
Weatern Electric Co.

Coloring for Inc. Lamps.
Slgnalold Cbemlcal Works.

Compound.
Dearborn Drug

& Chem.

Wks.

Conduit and Condnlts,
Badt

A

Co., F. B.

Central Electric Co.
Electric Appliance Co.
Spraguo Electric Co.

Weftero

Elect.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Ft.

Pass A Seymour.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Cuts.
Franklin Eng.

&

Bynames and

Electro. Co.

9Iotors.

Bullock Elec. Mfg. Co.
Central Electric Co.
Crocker-Wheeler C'-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell

A Weed.

Reliance Electric Company.

Schureman A Hayden.
Sprague Electric Co.
Sturtevant Co., B. F.

Triumph Electric Co.
Wagner Electric Mfg.

Supply Co.

1 e va tors - Conveyors.

Jeffrey Mfg. Co.

Lowell Model Co.

Weed.
Engines, t^team.
Parsell

&.

Bayley & Sons Co., W.
Buiralo Forge Co.
Sturtevant Co., B. F.

Whitehead Company, W. W.
Fan Outfits.
Central Electric Co.

Crocker-Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Ldiiis Elec. Supply Co.
Sprague Electric Co.
Streeter, A. L.

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Co.

Electric Heating Appl.
American Elec. Heater Co.
Simplex Electrical Co.

mechan-

Barnett Co.. G. & H.

Fire Alarm Eq^nlpments.
Bunnell Telegrap. A Elec.Co.
Fire Extinguishers.
Monarch Fire Appliance

Co.

Fixtures. Oas and Elec.
Beardslee ChandelierMfg.Co

Flashers.
Reynolds Electric Company.
Flexible IShafts.
Stow Mfg. Co.

Forges.
Forge Co.
Sturtevant Co., B. F.

Brown A Leasure.
Humphrey, Henry H.
Mott A Company, J. E.
Sargent & Lundy.
Schott. W, H.
Electrical Instruments.
Badt A Co., F. B.
Bunnell Telegrap.

A

Fuses and Fuse Wire.
Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Vomacka & Mazanek.
Western Elect. Supply Co.

Western Electric Company.

Oears.

& Co., Chas. H.
Oeneral Elec. Supplies.
Besly

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Oo.
Cilass AVool.

Wool Mfg. Company.
and Electrical
OlasB'waro,
Glass

Globes

Century Glass Co.
Phoenix Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Besly

A

Co., Chas. H.

Dixon Crucible Co.. Jos.
Holmes Flbre-Grapnlte Co.

Heating

and Ventilating Apparatus.

Sturtevant Co., B. F.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Inspection
Elec. Co.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wka., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Roller.

Plgnolet. L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

WestinghouHe El. & Mfg. Co.
Weaton Electrical Inst. Co.
WUlyouDg, Elmor G,

&

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Pratt Institute.
Ro.se Polytechnic Institute.
Worcester Polytechnic Inst.

Insulators and Insulating Materials.
Akron Smoking Pipe Co.
Bunnell Telegrap. A Elec. Co.
Central Electric Go.
Chicago Edifion Co.
Electrical Appliance Co.
General Inc. Arc Light Co.
iDdlaoft Rub. A Ins. Wire Go.

H'ojr ^Vli>l:i£Lt>etloi»l

Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.

OkonlteCo..The.
PhiUlps Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Weatern Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Insulated Wires and Cables— Hagnet Wires.
American Electrical Works.
American Steel A Wire Co.
Bunnell Telegrap. & ElecCo.

Nippers

Thomas J.
Phosphor Bronze.
Besly & Co., Chas. H.
Johnston,

Ii3.ca.e;ac:

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Western Electric Co.
W^estern Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Ijamps, Incandescent.
Central Electric Co.

Beidler & Co., Francis.
Berthold A Jennings.
Carney Brothers Company.
Fowler, John H.

Fulmer Lumber Co.,
Holcomb- Lobb Co,
Hopkins A Co., A. P.
Huebel Company, C.

Lamps, Inc., Adjusters.
Manipulator Co.

Lamps, Incasdescent—
Replacers A Cleaners.
Manipulator Co.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Continental Tel. Const. Co.
Ericsson Telephone Co.

Eureka Electric Company.

L. S. Iron Co.

International Tel. Mfg. (5o.
A Sup. Co.
Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louij Elec. Supply Co.
Sterling Electric Co.

Porter Cedar Company.
Standard Pole A Tie Go.
Sterling A Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co.. The.
Wittenberg Cedar Co.

Kellogg Swltchb.

Kokomo

Worcester Co., C. H.

Stromberg-CarlsonTel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

Polish (metal).
Porcelain.
Akron Smoking Pipe

Telpherage.
Co.

United Telpherage Co.

Tools.
Anderson A Sons, W. H.
Dicke Tool Company.

Jeffrey Mfg. Co.

Smith

Morgan.
Stllwell-Blerce Smith- Vaile.
Co., 6.

Klein A Son, Mathlas.
Norton Tool Company, The.

Pulleys.
Smith

Transformers.

Co., S.

Morgan.

Central Electric Company.

Stllwell-Blerce Smith- Vaile.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Kail Bonds.

Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

American Steel & Wire Co.
Badt

A

Co.. P. B.

Ball Joints.
Continuous Rail Joint Company of America.

Trucks, Electric Car.
General Electric Co.

A Mfg.

Co.

Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

Kheostats.

Standard Varnish Works.
Sterling Varnish Co.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
Gen'l Inc. Arc

Lt.

Co.

Westlnghouse

El.

&

Tulcanized Fibre.
Vulcanized Fibre Co.

Mfg. Co.

Pass A Seymour.
Second-Hand mach'y.

Central Electric Co.

Fdwards A Company.

General Inc. Arc Light Co.

%Vire8, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co
Okonite Co., The.
PhiUins Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

mining Apparatus, Elec.
Crocker-Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Mfg. Co.

and

Wire, Bare.
American

Electric Appliance Co.
Western Electric Co.

Western

Blica.
Munsell & Co., Eugene.

Elec.

Weston Electrical

Okonite

A

Wire Co.

Co., The.

Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Co.
Western Electric Co.
Western Electrical Sup. ^q,

Springs.
Steel

A

Electric Appliance Co.

lust. Co.

Wire Co.

Steel Boxes.

Steel

Besly A Co., Chas. H.
Central Electric Co.

Supply Co.

Speed Indicators.
Besly A Co., Chas. U.
American

Co

Co., S. Morgan.
Stilwell Bierce Smith- Vaile

tslpeaklng Tubes.
Inc.

Mfg.

Smith

Scnureman & Hayden.
Walsh's Sons & Co.
Whitehead Company, W. W.
WIckes Bros.

I>raft,
Sturtevant Co., B. F.

A

Varnishes.

Bro.. W. N.
Rose Electric Company.
Schoonmaker Co., A. G.

(See Insulated Wires.)

El.

Turbine W^ater Wheels
Leffel A Co., Jas.

Matthews &

mechanical

Dynamos

Be-W^inding- Kepairs.

Gregory Electric Co.

Magnet Wires.

meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks.,

Westlnghouse

Gt.West.Sm.and Refining Co.

Koscttes.

Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Son, Mathlas.

idotora).

Heu'y A.
Columbia Telephone Mfg. Co.

Naufjle Tie Co., E. E.
Perrizo & Sons.

A

Telephone Co.

Colt,

Maltby Lumber Co.
Morse Cedar Co.

General Electric Co.

Lightning Arresters.

(See

J.

Lindsley Bros. Co.

Pltt.iburg

El.

Bunnell Telegraph. AElec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.

Keflners.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Be

American

Eclipse Pulley Covering Co.

Shelby Electric Co.

El.

boards.

D. M.

Elec. Co.

Westlnghouao

Telephones, Telephone
material and Switch-

Pulley Covering.

Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.

El.

Bunnell Telegraph. AElecCo.

Poles and Ties.

Poiver Transmission
machinery.

Elec. Co.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co,
Gregory Electric Co.

Westlnghouse

Telegraphic Supplies.

Gt.West.Sm.and Refining Co.

.

Central Electric Co.

motors.

and

Hoffman, G. W.

liampa, Arc.

Inc. El. Lt.

Electric Appliance Co.
New York Insulated WireCo.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Sold.
Baker & Company.

Insulating Co.

Inc. El. Lt.

Central Electric Co.

Phosphor BronzeSm.Co.,Ltd.

Platinum Bought

Kellogg Switch. & Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
Okonite Co., The.

Adams-Bagnall

American Electrical Works.
American Steel A Wire Co.

Patent Attorneys.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WlreCo.
Jndia Rubber A Gutta Percha

Sawyer-Man

Electric Storage Battery Co.

Tapes, Insulating.

Besly &Co., Chas. H.

Electric Appliance Co.
General Electric Co.

Junction Boxes.

American Battery Co.

Packing.

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl.Co.

Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

storage Batteries.

Pliers.

Klein & Son, Mathlas.

Phillips,

Files.

Bunnell Telegraph.&Elec.Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Machado A

Co., Chas. H.

Bufffl.o

ical Engineers.
Badt &. Co.. P. B.

Co., F. B.

A

Cut-Outs and STvitches.

Electrical and

Circnit Breakers.
Badt

Western Elect. Supply Co.
Western Electric Company.

Electric Signs.
Federal Electric Company.

Morgan.

Cbalns.

Cutler Elec.

and

Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Castings.
Smith

Pins

Electric Railways.

Chicago Edison Co.
Electric Appliance Co.
Relainger, Hugo.

Western

Cross-Arms,

Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Appliance Co.
Spies Electric Company,
western Electric Co.
Western Elec. Supply Co.

Carbons,

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Mott A Company, J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.AMfg.Co.

Braclcets.

Edwards A Company.

<t

Crocker-Wheeler Co.

Cross- Arm Brace 9, Etc.
Anderson & Sons, W. H,

Central Electric Co.

Bunnell Telegrap.

A

Electrical Engineer Inst.
Int. CorresDond. Schools.

Bells, Buzzers, Etc.
Bunnell Telegrap.

E

Correspondence Schools.

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

A

Crocker-Wheeler Company.
General Electric Co.

Engines, Gas.

Gravity Dam
Construction Co.
Bullock Elec. Mfg. Co.

Solder.

Electro- PI a ting 9Iach*y.
Besly

Beaid->ley

Babbitt Metal and

Edwards

Kepairs.

Chicago Edison Co.

l^ight Plants.

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Gr.

Construction

Contractors and Electric

Central Electric Co.

Edwards

CO., ST. LOUIS,
CLASSIFIED
INDEX OF ADVERTISEMENTS.
&
and

Parsell A Weed.
Spies Electric Company.
Western Electric Co.

W. N.

MO.

MFG.

X-Ray Outfits.

Bossert Elec. Const. Co.

o« AClv^trtXmezxx^ixtf» S^P® I^&f£& 3«

Wliiypunp, Elmor Q.
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The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all the

"jnst

world
as good."
over.

CONTINUOUS RAIL JOINT CO. OF AM.
General Offices

:

SEA

Century Building,

NEWARK,

N.

J.

HOT

RELIANCE"
ANO MOTORS.
SEND

BREEZES

RECALLED

BY USING OUR FAN MOTORS.

Otct ten thousand ( 10,000) miles in use. Received the highest
award In Us class at Paris Exposition, 1900, and
Pan-American, Buflfalo, 1901.

FOR

BULLETIN.

WEATHER DISCOMFORTS

DISPELLED

WHERE THEY
ARE

INSTALLED.

^

ALL VOLTAGES AND STYLES.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

WIS.

AGENTS WANTED EVERYWHERE.

THE STANDARD ELECTRIC

CO.

CINCINNATI, OHIO.

MOTORS
FOR

ALL SHOP APPLICATIONS.
OUR MOTORS INSURE SATISFACTORY RESULTS.
mi?.

The Strongest and
Most Practical
Cleats and
Tubes on

HADE
FROn THE
CELEBRATED

the
Market.

P.

&S.

Porcelain.
COMPLETE LINE
CARRIED

IN STOCK.

PASS & SEYMOUR,
SOLVAY, N. Y.
NEW YORK.

CHICAGO.

BOSTON.

CINCINNATr.

Inc.,

SAN FRANCISCO.

Western Electric Company,
PHILADELPHIA.
NEW YORK.

;
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Lubrication protected by using

DEARBORN
BOILER COIVIPOUNDS.
Made
water as per analysis^

to suit the

NEW BOILER COMPOUND FEEDER.
WRITE
DEARBORN DRUG & CHEMICAL
Telephone Harrison H!>30 and

Wnl. H.

89.'tl.

WILL FEED ANY KIND OF COMPOUND.

FOR PARTICULARS.
WORKS, 27-34 Rialto Building, Chicago.
EDGAR,

Preslrtent.

OtlicPM

III.

from

New York

to

Honolulu,

^~~

SAMSON TURBINEZ:
ESPECIALLY ADAPTED FOR DRIVING
'

ELECTRIC LIGHTING and POWER PLANTS,

JBI&c^s^^^^p?^.'''''*^'

On account

of

Its

HIGH SPEED and EFFICIENCY,

also

BALANCED GATES.

These qualities, maintained to such a High DOEree of Perfection, aaaure exceedingly close regulation
and economical use of water. Copy of "Official Holyoke Tests " furnlsned on application.
Write Dept. "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD,

CO.,

THOROUGH INSPECTIONS

O., U. S. A.

AND

HIGH-GRADE

Damage

againsi

Losi

or

Property and

Loss

ol Life

jurance

to

and

Injury to Persons caused by

STEAM

ENGINES

J.

L. B.
I,.

VERTICAL AND HORIZONTAL.

TO
THE

& SONS

niiiWArKEE, WIS.,
FOR CATALOGUE,

JEFFREY ^Ji^T DREDGES

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

GREAT NORTHWEST

Minneapolis. Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further Information.

JAS. C.POND,

CO.,

Gen'l Pass. Agent,

u; S. A.

Mllwaakee. Wis*

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise.
one ohm to one million ohms.
Write

wanted

The

Electrician Publishing Co., 510 Marquette Bldg.,

Chicago.

Write

Headquarters for

all

latest Electrical

STERLING EXTRA INSULATING VARNISH.
Extra Black Finishing Varnish^
Sterling

Sterling Black Air Drying Varnish,
Sterling Black Core Plate Varnish,

THE STERLING VARNISH

CO.,

Pittsburg, Pa., U.S. A.

Ct.,

25 Celmore R*w, Birmingham, England.

"The Recognized

Authority on Wiring and Construction."

The universally adopted National Electrical Codeexplalned

and

Iliustrated in this year's edition of the hand-book.

Standard Wiring
For Electric Light and Power.
By H. C. CUSHING, Jr., A,

I.

E. E., Electrical

Engineer and Inspector.

ADOPTED
By the Fire Underwriters of the United States.
By Cornell University, Stanford University and other Technical Colleges and Schools.
By over 27,000 Electrical Engineers, Central Station Managers
and Wiremen.

BECAUSE

It Is

the only book on 'Wiring and Construction kept strictly

up
It

to date.

contains

all

the necessary Tables, Rules. Formulas and Illus-

trations.
It settles disputes,
disputes.

and

If

referred to before wiring will prevent

Flexible Leather Cover (pocket size), $1 .00.
Sent post paid upon receipt of price, by

510

—

JOSEPH DIXON CRUCIBLE

CO.,

-

Any
for

resistance

particulars.

Jersey City. N. J.

Books.

for Catalogue.

THE STERLINB VARNISH

Secretary,
Treasurer,

BRAINERD,

P. MIDDLEBROOK.Asst. Secretary.

The Wisconsin Central Ry. will talie you there
In proper shape.
Dally trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. 6AYLEY

PIERCE,

J. B.

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

EXPLOSIONS.

BOILER

ALLEN, Preildent,
WM. B. FRANKLIN, Vice-President,
F. B. ALLEN, Second Vice-President,
M.

Electrician Publismino Co.,
CHICAOO, ILL.
Mnrquette Building,

ELECTRICITY MADE SIMPLE.
233 Pages.
108

Cloth SI. 00.
Paper
.50.

By CLARK CARYL HASKINS.

Illustrations.

A BOOK DEVOID OF TECHNICAtlTIES-SIMPLE, PLAIN AND UNDERSTANDABLE.
There are many elementary books about electricity upon the market, but
this Is the first one presenting the matter In such shape that the layman
may understand It, and, at the same time, not written In a childish manner.
This little work Is not Intended for the instrucllon of experts, nor as a guide for professors.

The author has endeavored to bring the matter
down to the level of those whose opportunities
for gaining information
have been limited.

on the branches treated

Four chapters are devoted to Static Electricity
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Klectro-Magnetlsm; one each to Atmospheric

Electricity; Lightning Rods Electro-Chemlstry:
Applied Electro-Magnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples that are givew
;

to illustrate the practical application of elementary principles is eaining for It a reputation as a
text-book for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
FOR STUDY OR REFEilENCE.

ELECTRICIAN PUBLISHING CO., siomarquette bldg. CHICAGO.
REG.TRflDE

MARKS

Ma
Avvirlitn^M'Lmi/ieJ

The Phosphor

Bronze SmeltingCo-Iimited,

2200 Washington ave:,philadel.phia.
"elephant brand phosphor-bronze''
INGOTS.CASTINGS, wire, RODS.'SHEETS, ETC.

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND SoLeMaKERS IN THE U.S.

:
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M'CORMICK TURBINE.

When You Save Steant,

On

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

You Economize

i^B

Qlves a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, riiiht nnd left hand, are built from patterns perfected under systematic tests in the Holyoke Testing; Flume.
Parties having (>ower plants which are unsatisfactory, and those contemplatin? the Improvement of powers, will find it to their interest to corner
wiih us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATB REQUIREMENTS

,

in Fuel,

and

ECONOMY OF FUEL means
bank account. This result

is

an Increased
secured by

ANO SEND FOR CaTALOQUE.

S.

MORGAN SMITH

Stilwell's

CO., York, Pa.

Feed-Water
jf^

Heaterm

^'felp^^^iS^iJP^^'
~^~— --^-'-^'"'

Wo

make

also

uses EXHAUST STEAM and delivers PURE
HOT WATER TO YOUR BOILERS.
It

STEAM POWER

PUMPING MACHINERY

and ELECTRIC

for all purposes, including

Water

Works
Pumps,
Jet and Surface

STREETER SPRING

CONDENSERS,
AIR COMPRESSORS,

MOTOR FANS

Cottonseed and
Linseed Oil Machinery,
Filter
Presses and
Victor Turbines.

173-75.77 SOUTH CLINTON STREET, CHICAGO.

FAN MOTORS FOR GENERAL USE.
>"o Batteries.

Place.

No Electric Current. No Wiring. Can Be Set Any
Wind it up in 25 seconds, runs IM hours.

FIRST COST THE LAST.
No expense whatever

IP

to maintain.

EASY TO WIND.

The StUwell'Bierce & Smith-Vaile Co.

Standard 12-inch Fan, 1,000 revolutions per minute. Throws a
cool, refreshing breeze 20 feet. No hot, stuffy rooms if you
use this fan. Children can handle this Fan
with perfect safety.

GOOD

BOOKS.

Suite

Electrician Pcblishing Co.

Crimshaw.
pass in>]n;ciion and carry the above

NEW YORK

TRADE-MARKS

&

Box 2S7, DAYTOM, OHIO,

118 Liberty St.,

S10 Marquette

Building,

CHICAGO, ILL

EACH.

Raven Black Core.
Raven White Core.
tags.
We also manufacture Grimshaw<ind Competition Tapes and Splicing Compounds.

2

CmCAOO:^^

j,,

BOSTON

SAN FRANCISCO:

7 Otia St.

33 Second St.

KIMO\A/
the Importance of magnetically floating the
moving parts of a meter?

for description

ONE
DOLLAR

on our

BRANCHES:

New York.

DO YOU
8end

U. S. A.

INSULATED WIRE COMPANY,

MAIN OFFICE:
114, 116

p. 0.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

FIVE

ALL OUR WIRES

INTERESTED
ADDRESS

and book

full

of

good information

"ABOUT METERS."

STANLEY INSTRUMENT COMPANY,
General Sales Office, 158 Broadway, New York, N. Y.
Paoifio Coast A«enoy, 33 New Montgomery St., San Franciaoo, Cai>

,
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EDISON niNIATURE LAHPS
are
Good advertising—ads

that vibrate

made

more than

in

10,000 varieties,

must have a good article as a subject;
therefore, in this one we will get our money's
In using Gutmann integrating

worth.

work in Candelabra and
Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.
for all classes of

alternating current wattmeters

you have the one absolutely correct
and unapproachable method
of registering current consumption.

Miniature Sockets and Receptacles,

X-Ray TubeSy
Deiuar Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
ELECTRIC APPLIANCE COMPANY, ELECTRICAL SUPPLIES,
92 AND 94 WEST VAN BUREN STREET, CHICAGO.

Qeoeral Electric Company, Harrison, N. J.

lUppnyCn
CTVI C D
imrnUfCU OIILC
!*

FLEXIBLE

of

Anything

its Flexibility

and High Insulating Qualities
indefinitely.
Far Ahead

Remain unimpaired

Low as Inferior
CIRCULAR.
SEND FOR SAMPLES AND
Price as

Furnished.

Heretofore

Goods.

INSULATOR COMPANY
|y||Qj(^|^|y£ MICA
CHICAGO.
PATENTEES
NEW YORK.
VOLT=AMMETERS,
POCKET SIZE.

^DCKi
For Testing Batteries and Battery
"!""; Circuits, Locating Faults. Groundi,

f/re.

All this

may

ACCURATE.

RELIABLE.

Jl'
"fi

SPARKING
di

jetc.

Send for Circular.
L. M. PICNOLET.

78-80 Cortlandl

NEW

St.,

The Franklin Model Shop

Reduces the working capacity of a
motor or dynamo, wears out the commutator, wastes power and may cause
be avoided If you use
The onlvarticle that will PREVENT

Experimental work for inveiitorB;
anything;; In metal from a single
pleee to a complete working model
Apparatus for colleges. ExlHbltiOD
niodelB. Intioduction sampleu of patented artlclee. Bpeclal tools for making metal novelties. Inventioi.a perfecttd. Urawjngb and designs vo-ked
out from InventoTB' Ideas. Stnd tor

>....«.
Will keep the Commugood condition and PRE-

SPARKING.

YORK,

lator

in

circular

IG.

PARSELL & WEED.

VENT CUTTING.

M. T.

lSO-i:il

r. B.

BADT.

G.

F. B.

BADT &

ivi.

Willis

60 Cenfs per

CO.

$5.00 per Dozen.

Stick.

For sale by

K,

all

Gam

The

supply houses, or

W.

31st Street.

New York.

Brushes.

It will put that high gloss on the
Commutator you have so long sought

SEND FOR FREE SAMPLE STICK.

CONSULTING ENGINEERS AND EXPERTS,
1604 Monadnock

Absolutely Will Not

"YOU PRESS THE BUTTON,

after.

Mclennan & CO. Soie Manufacturers. 909,

lOO Washington

St.,

Chicago.

Block,

tcLSPHONC HARRISON 745.

CHICAGO.

Electric Heating Apparatos.

CO.^

GAS & ELECTRIC FIXTURES
C--47>«Z.OC J-Ejyr' JPjr£Jl>j\/0

3"C*

SVCAMLST.

lie AGO
!>-?.>-7

BEARDSLEE CHANDELIER MF'G

TRADE.

HE

JO£

SEND FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
The simplex Electrical Co.,

RESINANY SOLDER

Cambrldgeport, Mass.

QUANTITIES.

IN

CHICAaO. Monadnock Block.

WRITE FOR PRICES.

KELLOGG SWITCHBOARD & SUPPLY

J.E.MOTT&CO.
CONTRACTORS
CONBULTING, MECHANICAL AND ELECTRICAL

BRANCH
rit.'iprnr'Q
ui

i

iui--b

(

A
.

I

ENGINEERS
Estimates Furnished on All Kinds
ELECTRICAL CONSTRUCTION.

CO.,

229

THE OHIVIMETER

So. GreeR St.

CHICAGO.

HUNTINGTON, IND.— MARION, IND.

DOES THE REST."

Keystone Telephone Building, Philadelphia, Pa.

You can

Cleveland. Ohio,
3^g uroadway. New York.
Electl'lc Buildine;.

find

your circuit troubles in a momenS

with our direct readini; ohmroeter. Ask your
supply house for it, or write for information tcp

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

of

TftC'^'WA

Electric Railways Built by us:
For the Milwaukee, Racine Si. Kenosha
Electric Ry. Co., from South Milwaukee to
Kenosha. 24 miles.
For the Chicago & Milwaukee Electric Ry.
Co. .from VVaukefrantoN.Evanslon.26 miles.
For the Ft. Wayne (Ind.l Southwestern
Traction Co., from Ft. Wayne to Wabash,
45 miles.
We have been awarded tbecontract for the
construction o.C 40 miles of railway out of

WE SAVE YOU

In your belting'

and

DAYS' TRIAL. We

WB

journals.
Pl/T IT IN ON 60
Increase the speed of your machines,

thus increasing your production and saving you money.

THE ECLIPSE PULLEY COVERING
CHICAGO,

Dover, Del., for the Del. Gen'l Elec. Ry. Co.

lundell fans

CO.,

tE08-IGO9 Ashland

Phone Central 2BIE.

ILL.

BIk.,

Henry

RIULOINC, CHICAGO.

H. Humphrey,
Consulting, Electrical and

Mechanical Engineer.

Central Lighting Stations,
Electkic Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

EDISON PRIMARY BATTERIES.
rORMEBLY KNOWN AS KDIBON-LALANOC.

Superior in

Design and
Construction.

CONSTANT OURNCNT

ron QAB CNOINCS,
BLOT

NO LOCAL ACTION.

MACHINES,

WILL

AUTOMOBILES

Cooling,

RAILNOAD SIGNALS,

Economical,

CnOBSINQ BELL*,

NOT FBCCZC,

LiaUlO TIGHT

CELLS rofi

Safe.

POnTABU
woun.

Catalogue
No. 03304.
FULL DESCnrPTION IN BOOKLET NO.

SPRACUE ELECTRIC

CO.,

GENERAL offices: 927-531 WEST 34th STREET. NEW YORK.

4-

^DI^QN MANUFACTURING COMPANY,
FAOTPRV, OI«hlVHF- P'W J«B«»V.

"

*** ^""^ ""'0 = 83 OMAUDKBO BTnilT.
*•
QHIOAQO OrriOC, t44W*aASM AVCNUE.
"
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PKANK N. PHILLPI8. PRtsiDCWT.
C. H. WAGENSCIL, TnCAsURER.

r.

XI

C. ROWLAND PHILLIPS, VieC-PRCS.
•. n. ncimiGTON.jR., sca.

PHILLIPS,

CCNERftL MANAOCR.

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,
K.

•

NONSENSE,

'

1.

WITH SENSE,

BAEE AND INSULATED ELECTRICflM,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

FOR CENTS.

CABLES FOR AERIAL «ND UNDERGROUND USE.
New York Stohe, W. ,T. WatsoD, 26 Cortlandt St.
Chicago Stoke, F. E. Donohoe, 82 Lake St.
MoKTREAL Branch,' Eugene F. Phillips* Electrical Works.
MAIN OFFICES AND FACTORIES. PHILLIPSDALE, R. I,

Sli

Ynri with Gtntrtl

Eleclrlo

"RAILROADING"
A Stombaugh Guy Anchor,
A good wrecking crew,

Company.

Will quicker help a wreaker,

Than

THOMAS

J. JOHNSTON,
Counsellor at Law,

No.

66 Broadway,

NEW YORK

-

Pilem Cintet.

Watch

this space for change,

anything'!! do.

-STOMBAUGH.

CITY.

PtUnI SollolUn|.

The

installation of the

STOMBAUCH GUY ANCHORS
is
°<

simplicity

hat

is

itself.

the reason

they a ppeal
strongly

so

those

to

who have anything
to guy.

GASOLINE MOTORS

CHA9. L. BitOWN.

Leasdre.

BROWN & LEASURE,

-FORBICYCLES,

E. E.

VEHICLES,

LAUNCHES.
LOWELL MODEL

CO.,
NORTH CHELMSFORD, MASS.

Electrical Contractors,
CHICAGO

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
WE MANUFACTURE

GENERATORS

MOTORS

and

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC
FOR

EULLETUi

It

WE"

the

CO.,

CINCINNATI, O.

There's
witb

No

Friction

Fibre-Graphite Commulaior

BruBh,

90 percent, p".re graphite,
insurcB low
resistance, no eparking under a varying toad, and
longer wear.
TLtre is no greasing retuire'l.
The ribrc-Grapbiie is therefore the mosi coo.
nomic brush oa 'he market. Send For prict' list,
Bctni;

i

HOLMES FIBRE-GRAPHITE MFG.
5l55WakeficM SI..OermanIown.

CO.

P;ilLADELI>IIIA.

NATIONAL CODE STANDARD
"0. K," Weatherproof Wire,

Slow-Burning
;4f

Weatlierproof

and Slow-Burning Wire.
Prices and Samples on Application.

Phillips Insulated
Oftice

and

Factory:

Prices

and Catalogue.

312 Fisher Building,
Telephone Harrison 3698.

TIRimVIF^M

SEN"D

Write us for
Information,

Wire Co.,

PAWTUCKET.

R.

L

WJ.Malews&Bro.
603 Carleton

BIdg.

ST. LOUIS.

HOW THEY WORK.

WESTERN ELECTRICIAN
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WANTED, FOB

SAIiE and

1VA.VT COIiCJHN

similar

ments

{jo

insertion

;

advertise-

jvords or less), S^-S^ <»«
additional -words jc each.

POSITION

WANTED

advertise-

ments {jo vuords or less), ^i.oo an insertion; additional -words ac each.

WANTED.

POSITION

TREASURY DEPARTMENT, Office Of the
Supervising Architect, Washington, D. C, June
30,1902. Sealed Proposals will be received at
this office until 2 o'clock p. m. on the Slst day
of July, 1902, and then opened, for the installation of an electric conduit and wiring evstem
for the U. S. Post Offlce at Joliet, illlnolsi in accordance with the drawings and speclllcation.
copies of which may be obtained at this office
or at the offlce of the Superintendent of Construction, at Joliet, Illinois, at the discretion of
the Supervising
Architect. JAMES KNOX
TAYLOR. Supervising Architect.

FOR SALE.

As manager or superintendent of telephone
company. I ana 33 years of age, strictly temElectric Light and Steam Heating tlant In
perate and have had 7 years' practical work
with Independent telephone companies. Dn- thriving town of 2,500 people; 10-year Contract
derstand line and switchboard construction. with city at $1,900 per year, with nine years to
Have just finished building 4 new exchanges run. One hundred patrons with 1,900 incanand am at present manager of 5 exchanges. Best descent lights Ave 1,200 C. P arc and 89,32 C. P.
Address BOX 90, care Western tniahdescents onstreets, 90,000 feetof wlreon
ot references.
streets, 415 poles, 75 meters, 46 tranaformers.
Electrician. 510 Marquette Bldg,, Chicago.
Plant Is modern and new. two dynamos, two
engines, two boilers and as complete as can be
made in pew isolated building. Has st^anl
vacuum heating system using exhaust steam, 18
patrons, including hotel.and using less than oneAl SALESMAN of six. years* acqua'ntance quarter of the exhaust steam, and balance of
with Ohio trade, wishes connection with one of business district anxious for ex tension of system
All light patrons on meter basis,
the largest supply houses. Asso. preferred. Max- to their places
imum sales guaranteed and fairsalary expected. 15 cents per 1,000 watts. Will sell on easy
Address BOX 91, care Western Electrician, 510 terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHMarquette Bldg., Chicago.
ERS, Piano, 111.
:

POSITION WANTED.

FOR SALE.

town where the electric light company
sell the HYLO Lamp, a salesman.
The
and repairman under ur plan can
make money on the side introducing the HYLO.
Write us for particulars and state experience
fully. We want salesmen. THE PHELPS COM-

One 1,000-Iv. W. direct-connected vertical crosscompound side -crank Mclotoah A Seymour engine, now nearly completed. Revolutions per

In any

does not

<

PANY, 101

State

St.,

Uetroit, Mich.

WANTED.
200-K. W., 250-Volt, DirectConnected Qenerator, complete with enWill pay spot cash. Address
gine.

BOX

Western

89, care

Telephone
in one of the best towns
in the Cherokee Nation.
Address Lock itox
121, Afton,

1.

T.

Electrician,

FOR SALE.

DYNAMOS FOR SALE.
pound,

K.

self oiling,

tons soft shret steel for small
a bargain WALSH'S SONS & CO.,
i61 Washington St.. Newark. N. J.

1^5

All ready for delivery

volts.

Instruments.

Brown.
and guaranteed.
C. H.

H. W. DYAR,
204 Dearborn Street, Chicago,

ill.

POSITIONS OPEN.
PER MONTH.
3 Draftsmen for R. R. Work.
$125.00
8 Draftsmen for Electrical Work, $70.00 up.
3 Engineers and Electricians,
75.00 up.
.

Engine 88x72 Inches, George H. Corliss.
Engine 30x72 inches, George H. Corliss.
Engine a0x60 inches, Hamilton Corliss.
Engine 28x60 Inches, (pair) Harris Corliss.
Engine 24x42 Inches, Cooper Corliss.
Engine 23x60 inches, George H. Corliss.
Engine 20x48 inches, Watts-Campbell Corliss.
Engine 16x38 inches, Watts-Campbell Corltes.
Condenser 16x20x24 inches, Deane single.
Condenser 9x12x10 inch., Worthington duplex.
Pump 20x6x24 Inches, Wilson-Snyder duplex.
Pump 12x8x12 inches, Smlth-Valle duplex.
Pump 20x7x18 Inches, Blake single cylinder.

Pump 16x10^x18 lnch.,Hughes single cylinder.
Accumulator, hydraulic, 18-inch plunger.
Compressor.air, 10x12x14

Send

Draftsmen will do
register with us free of charge.

in..

list.

WICKES BROS., Saginaw
NEW TORK
45th

St.

Street,
CITY.

and A. V.

Mich.
1214 Marquette Bldg.,

SHERMAN

CHICAGO,

ST.,

ILL.

126-A

MOTORS WANTED.
500-VOLT MOTORS, FROM TWO
TO FIFTEEN HORSEPOWER.

Rose

Electric Co., St. Louis,

Mo.

hegory:
ELECTRIC co!^

"

All

54-62 5.CLINTON ST.<HICAGO

dynamos, motors, meters and transformers

W. Westlnghaijsf?^^*^i,volt M.
11—125
W. Thompson-Rvan - S&O^volt M.
1— 62
W. T.-H. 250 volt selt-oller.'
11— 55 K. W. Fuller
250 volt M.
1—100 K. W. General Elcclric
500 volt M.

2-

K.
K.
K.

90 K. W. General Electric

1- 62K, W.

1—100
1-lOn

K.
K.
K;
65 K.

1— 80

1—

T.-H.

DK2

-

-

-

W. General Electric W. Triumph - . W. Keystone - - W. .lantz & Leist -

500 volt
600 volt
125 volt
125 volt
125 volt
125 veil

P.
P.
P.
P.
P.

M.
M. P.
M. P.
M. P.
M. P.
M. V.

Large stock of alternators.
Send for monthly barfjaln sheet with complete
and net prices of machines. All apparatus

New

York, N. Y.

2 250 K. W. three-phase 50 cycles Gcnt-ral
Electric 240(i-voIt Generators, three- bearingwith Switchboard.
Synchronoi's Motor.s for same.
2 25n K.
3 3fiO H. P. Cross Compoui-d liaii l-ingiues.
77 lOampere Thompson Recording Watt Meter
35 25 ampere Thompson Recording Watt Meier
15 50 ampere Thompson Recording Walt Mrici
20 15 ampere Thompson Recording V\ an Meter
1 30ampere Thompson Recording W at' Metn
8 lOOampere Thompson Recordini Wait Me <i
1 l.nO»mp'.re Thompson Recording Wai
Mete
2 SOOami'eie Thompson Rcc^ordin^' \\-'\\ Met
Cor'CSDOniJ with II »" hnv f'- celt

W

SECOND-HAND

listed by this Company are at thei/,.warehouses
ready for immediate delivery. .-^Wji

1—120

Liberty Street,

DYNAMOS, MOTORS,
TRANSFORMERS,
METERS, ARC LAMPS.
,

Dynamos and Motors.

We

Inrite correspondence
with those wishing to
buy or sell.

SCHUREMAN & HAYDEN.

list

fully guaranteed.

140

and

machine.

WRITE

We

also

US.

Manufacture

Copper Hard Babbitt
the bt^st on earth for electrical work. Wire
Solder. I'ig Lead, Ingot
opper. Spelter,
etc.
It will pay you to get our prices.
<

GREAT WESTERN
Smelting and Refining Go.,
CHICAGO.

BUY YOUR BOOKS

Publ'g Co.,
BIO Marquette Building,
CHICAGO.

TBOM THB
Electrician Pub. Co., 6

1

Marquette Bldg., Chicago.

\?.

U.S. METAL
B

PLATINUM,

incandescent Lamp Bases, etc.

Electrician

ESTABLfSMED

pay highest market prices for

SCRAP COPPER, BRASS

How to make a medical Induction coll.
How to make a pocket accumulator.
How to make a plunge battery.
How to make a voltmeter.
How to make a galvanometer.
How to make a hand dynamo.
How to make a talking machine.
How to make a H H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph Instrument.

=

POLISn
\\

Samples sent
G.EIO.W.
'.

hoFFMAN
nOFFMAN

29 5. E.Wfl-jMiN STOW

ST.lHDJflHflPD

CORLISS ANDENGINES
READY.

34x60 Geo. H. Corliss,
28x60 Lane & Bodley Corliss,
20x48 Harris Corliss
20x48 Wheelock Corliss,
18x42 AUis Corliss,

ISxSO^Sioux City Corliss,
16x42 Hamilton Corliss,
14x24 Cooper Corliss,
12x36 Hamilton Corliss,
12x36 Harris Corliss.

AUTOMATIC ENGINES.
10x32 Buckeye

14^x16 Rice

Medium

BOILERS.

Speed,

2 250 H. P.

13x20 Russell

Medium

Babcock & Wilcox Waler

Tube,

Aut jmatic High Speed,

14ixl5 Armington & Sims Automatic,
13x21 Buckeye Medium Speed,

1

66x18 Tubular,

2 60x18 Tubular,

6 60x16 Tubular,
3 56x16 Tubular.

Speed.

WHITEHEAD COMPANY,

w. W.

DAVENPORT, IOWA.

CHICAGO, ILL.

A.G.SCHOONIVIAKERCO.,

SEE NEXT ISSUE.

We

R. R., Pittbburo, Pa.

THE SCIENTIFIC EXCHANGE.
No. 6

How to make a dynamo.
How to make telephone.
How to make an electric motor.
How to make a storage battery.
How to make a Wkmhurst electric
How to make a magneto machine.

Hall No. 5 duplex.

complete monthly stock

for

95-97 Liberty

Engineers and
well to

ar

W. Edison Bi-polar Com-

One large Switchboard and
Brown Engine— One 18x48

Electricity.

REBUILT

One hundred

armatures,

SCRAP?

Books

ON

POLISHES ALL METALS.

FOR
SALE.
exchange

510 Mirquetle Building, Chicago.

One 46 and one 60

Practical

inute. 120.
Steam pressure, 125 lbs. Rated
load and indicated hor.sepower, 1,520.
CutotT,
26/100. This engine was ordered j^revious to
our purchase of the Oltizens' Light and Power
Company. We now wish to dispose of same at
a bargain. Theen;;lne can be seen at Mcintosh
.fr
Seymour's factory. Auburn, N. Y. Address

ELECTRIC DEPARTMENT. ROCHESTER G.VS
AND ELECTRIC COMPANY. Rochester N.Y,

1902

12,

Only 10 Gents Each

These books are Illustrated and will be
sent prepaid on receipt of price.

WANTED.
electrician

July

S. Clinton St.. Chicarn.

READY AND GUARANTEED.
ENGINES.

DYNAMOS.

High Speed Automatic, Medium Speed Automatic,

IMrect Current Lighting and Railway.

Write for our new price

ILLINOIS
E. H.

list

Corliss.

Alternating Current Lighting.

SMOKE STACKS,

BOILERS, PUMPS, HEATERS,

ETC.

No. 49, just out.

MAINTENANCE COMPANY,

CHENEY, Manager.

No.

204 Dearborn

St.,

CHICAGO.

The Electro-Magnet
^
BY

TOWNSEND WOLCOTT,

A. E.

KENNELLY,

RICHARD VARLEY.

CONTENTS.

General Properties. Magnetic Field of Force. Magnetic Units. Induced Magnet,
Iron Ring in the MagDiscovery of Electro-Magnetibm.
Reluctance, Permeability.
netic Field. Calculation of Magnet Windings. Magnetic ( Ircuit. GlvenAniiterc-Turns
to Pln<1 Proper Current. Relation of Ampere-Turns lo Wire Space. Room Occupied by
Insulation. Heating and Other Llmitine Conditions. Winding a Magnet for a Given
Voltage. Hysteresis, Self-induction. Alternating Currents. Traction.

On the Relative Values of the Windings of Electro-Magnetic Coils. Properties of
Fixed Winding Spaces and a Fixed Size of Wire. Properties of Fixed Winding Space
and Variable Size of Wire. Fixed Winding Space and Fixed Length of Wire or Number
Constant Internal Dimensions, but External Diameter of Coil Variable.
of Turns.
Fixed Internal Radius and Interflange-Flxed Numberof Turns of Same Size of Wire.
The Importance of Details. Actual Calculations. Working Formulae. Diameter of
Wire to Carry Given Current. Diameter of Wire to Have Given Resistance. Thickness
of Insulation in a Given Coll. Weight of Copper in a Given Coil. Table of Constants
for Insulated Wire. Standard Table of Resistances of Insulated Wires. Table Showing
Percentage of Copper and Insulation in Cotton or Silk Covered Wire. Standard Copper
Wire Table. 17 Problems (Solved) Illustrated. Cuts of 37 Magnets ot Standard Dimensions. Lengths Variable. Logarithms and Anti-Logarithms. Decimal Parts of an Inch.
Logarithmic

Scale.

FOn

SAl.B IIT

EtECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDG., CHICAGO.

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

Machine and Carpenter
Work of All Kinds

Correspondence Solicited.

Dynamos Armatures,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

July

WESTERN ELECTRICIAN

1902

12,

«

•

,
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ALL EXPENSE AND UNSATISFACTORY SERVICE DUE
TO THE USE OF THE UNRELIABLE SPRING JACK

WIPED OUT

Columbia Switchboards Guarantee This
Number of spring jacks necessary ^o operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

for

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS

NOW BEING INSTALLED.
Switchboard capacity, i 200 lines and telephones

Waxahachie,Tex.
Ennis, Tex
Norwalk, Ohio,
Frankfort, Mich,,
Dundee, Mich.,

1.200
2,400
250

,

.

200

.

COLUMBIA
TELEPHONES.
FOR MAQNETO AND CENTRAL ENERGY SYSTEMS.
Equipped with superior solid back transmitters, non-packicg
and practically indestructible.

COLUMBIA CONDENSERS.
Compact and enclosed in tin case and guaranteed as to efficiency and for 250 volts. Send sample order and confirm our
guarantee.

INCREASED FACILITIES ENABLE US TO FILL ALL
ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

!:>,
Iftes

THE COLUMBIA TELEPHONE

MANUFACTURING

CO.,

OTTAWA, OHIO.

100-Llne "Columbia Switchbuard" wiih Sclf-Ke5lorInff
Drops. Showing Plugs In ihe Board and Jacks
on end of Switchine Cords,

Central energy Wall Set.

GOOD BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED

Containing all of the words and definitions in the science. A new worlt. In^
dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
definitions. By Edwin J. Houston, A. M., Pli.D. (Princeton). 1 volume, 32mo, cloth, $2.50;
leather, $3.00.

The

Pocket Electrical Dictionary,

Sc. D.

1

STEVENS'

Profusely Illustrated. A hand-book for busy people. By
Edwin J. Houston, A. M., Ph. D., and Arthur E. Kennnelly,

Made Easy,

Electricity

volume. 12mo, cloth, $1

,50.

By Sihmnus

Dynamo-Electric Machinery.

Thompson, D. Sc. B.

A., F. R. S.

Sixth edition, revised and enlarged.

Profusely

P.

MECHANICALCATECHISM

with new en*,'ravings. 19 folding plates. 2 volumes, 8vo, cloth, gilt, $6.00.
The rapid advance of electrical science made it absolutely necessary to revise the last edition,
and this Is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics.
Students and professors highly appreciate the publication of this extensive
illustrated

wori; in

PRACTICAL KNOWLEDGE
FOR

two volumes.

Stationary and ilarlne Enelneeri, PIremen. Electrlclan«. notormen, lc«
Machine Men and MechanlcB In Qeneral.

Polyphase Electric Currents and Alternate Current Motors.
By Silianus P. Thompson. D. Sc, B. A.. F. R. S. 1 volume, 8vo. cloth, gilt, $5.00.
The most Important work on the subject. A companion book to "Dynamo-Electric MaOne of the text-books in schools of technology and colleges. Beautifully Illustrated

chlnerj'."

with

fine engravings.

Folding plates.

A

New and

Invaluable to the expert electrician.

for Civil Service Examinations, etc.

J. Houston. Ph. D.. and A. E. Kennelhj. Sc. D.
little work Is of special value to readers of Prof.

lcri>V\f ^ IVTai^d
"PicTT
iTLigcurd.
ividue J::.d^y.
This
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained In those works. 1 vol-

SUBJECTS TREATED:

ume, 16mo, cloth, 73 cents.

The

Interpretation of Mathematical Formulae.
1 volume, 13mo., cloth. $1 a":valuable aid to students and electrical workers,

IL

araS/ifl."l-°":

nelly. Sc. D.

A most

(^ r\^ T7f0/*4«M/-4l-ir
V-* Ui J-actintlLy.

croft.

title indicates,

the Hrst flight of steps in electricity.

Scholars'

A B work
C of Electricity.

1

!!f„SeT Si^^tci^^!'

volume, 12mo,

The author of this
has designed It for the use of teachers and scholat-s
A large number of simple experiments have been added, with notes relative to the work. It la the primary
book for school use.
*" Photoiraphy of the Invisible and lU Value In Surgery. By Will
Villiam J.
T'\-\o
"V T?-a^r.
X 11c .£\.
JXUy^ Morton, M. D. Written In collaboration
vc
_...__.with Edwin W. Hammer,.11 volume,
VZmo, cloth and silver. 75 cents; paper, 50 rents.
The work explains in clear and simple style how these extraordinary pictures are taken
through solids. Full description is given of the apparatus used, and the text is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from the negatives of the author. The subjects are varied.

The
The

A B C of work
the X Ray.

WATER. STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
V CONSTRUCTION, TESTING AND MANAGEMENT, SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS. STEAM GAUGES, LUBRICATORS.
ENGINES. COMMON SLIDE VALVE. TANDEM COMPOUND, CROSS COMPOUND RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES. CONDENSERS. JET AND SURFACE. BCCBNTRIO,
BALANCED SLIDE VALVE. LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPKSSSION MBTHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS. VALVES.
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE. STANDARD NUMBDRS AND RULES, PULLEY SPEED
CALCULATION, SQUARE BOOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGEMRNT AND CARE OF ELECTRIC PLANT, REPAIRS. ELECTRICAL MEASUREMENTS. MOTORS. STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
4 ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.

I

'

Now

approaching its 65th thousand. By William H. Meadow
1 volume, l2mo. cloth. 50 cents.
Fully illustrated.
This excellent primary Vjook has taken the Urst place In elementary scientific works. It has
received the endorsement of Thomas A. Edison. It Is for every person desiring a knowledge of
electric! ly. and is written in simple si vie so that a child can understand the work. It is what its

ATi.
XJ

All Modern Machinery fully described and explained. Technical
made Clear by Word and Drawing. Quaitlons and Answers

Original.

Points

^y Edwin

H^ 'J^'jf 7, f•„{^'""»"-"/'.

'

™>''-^. '^°'

1
i

'

'="'"'

prlmar>'
on the subject. A book for the people. The author of "A It C of
Electricity" showed clearly In that work his ability to explain a technical suhject for the la/men
who know nothing of scientific terms. He has written lni«( work about the X Ray in his isual
clear and simple style, and a wide circulation of this useful book Is usaured. The textcfthe
author l5 Vjeauilfully embellished with line engravings, and nothing Is omitted that will giv the
public a clear knowledge of this remarkable discovery of Prof Rontgen. The public won d do
well to secure both these important works.

336 Pages.

340 Illustrations.

tirst

f

I^^F, $1.00.

Sent anywhere prepaid on receipt of price.

;

.

ISent

Prepaid on Hece^pt of Price.

Electrician Publishing Company,
510 Marquette

ELECTRICIAN PUBLISHING CO., 510 Marquette

BIdg.,

CHICAjO.

BIdg,, Chicago.

—

:

WESTERN ELECTRICIAN
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July

Telephone

Continental

12,

Construction

igoi

Co.

GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC
LIGHT, HEAT AND POWER PLANTS.

TACOMA

BLDC, CHICAGO.

A VALUABLE BOOK OF REFERENCE.

TELEPHONES-Their

CONSTRUCTION and FITTING.

A Practical Treatise on the FIttlng-up'and Maintenance
F. C.

Telephones and the Auxiliary Apparatus.

CONTENTS

CHAPTER

I.— Receivers; IL— Transmitters; III.— Magneto Switcli-Bel]s; IV.— Battery SwitchInstruments; VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work; VIII.— Erectini? Wires, Instruments, Etc.; IX.— Arranging the
Clrcuiis; X.— Intercommunicating System; XI.— Testing for and Removing .Faults.
184 PAGES. 166 ILLUSTRATIONS AND FOLDING PLATES. PRICE, $1.25.
Sent prepaid on receipt of price.
Bells;

LBCTJIIC CC.

of

ALLSOP.

BY

V —Complete

ELECTRICIAN PUBLISHING CO., SIO Maiquette Bldg., Chicago.
c^canefMi,c(ifiei6

irini/i/ei^

'e-e

c/

KOKOMO TELEPHONES

ana

-^Co:)^

cPei/eci

Always Up-to-Date.
WE MANUFACTURE

ootnmon,

=zfam/i

•f

inia'nat

SWITCHBOARDS, TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

one

u/mty

on

ieeai/

eacA

KOKOMO
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JUST ISSUED.

American Telephone Practice
By

KEMPSTER

B.

MILLER, M.

E.
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— History
— History and Principles of the Magneto TelepLione.
—The Telephone Reand Principles of the Battery Transmitter.
IV.— Carbon Transmitters. V. — Induction Coils. VI. — Batceiver.

Chapter

Telephone ei Telegraph Consfructlon Specialties

III.

VII.— Calling Apparatus. VIII.—The Automatic Shunt. IX
teries.
The Hook Switch, and Circuits of a Telephone. X.— Commercial CallThe Telephone Relay or Repeater. XII. — SelfXI.
ing Apparatus.

Patented Combination

Messenger Hanger

—

and corners,
SOLID FORCED STEEL, Japanned or galvanized.

for straight lines

No.
No.
No.

1.

Meaium.

3.

Heavy,

2x^

Patented Oalvantxed
Steei Cable Hanger>'ote beautiful mechanical aimplicity.
Send for sample.
Correspond

3-Bolt Guy Clamp.
Japanned or
galvanized. Never brealc, never
Solid Coi'ged steel.

Corner Brackets, Guy Shims, and
Special Forglngs made to order.

THE NORTON TOOL

In place on cable.

CO.,

ARE YOU LOOKING FORTROUBLE?
IP so, GET A COPY OP

slip.

For 5-16 to HJ-inch strand.
Clamps furn'd if desired.

WEST PARK,

OHIO.

TELEPHONE PAY
STATIONS and METERS

AND HOW TO PIND THEM

— IK—

Have unique patented
features giving them
exceptional value..

BOTH MAGNETO «ND COMMON BATTERY
SYSTEMS.
8th Edition Just Out.
Electrician

Chicago Pay Station Co.,

Publlstiing Co.,

510 nr&rqnette Buildini;,

130 LA SALLE AVE.,

CBICAeO.

CHICAGO.

ORGANIZATION

AND
CONSTRUCTION.

HENRY

A.

—

—

COIT.

—

—

—

Specifications.

518 large octavo p ages, 379

Illus.

Price, $3. 00.

This is the first complete treatise on Telephony in the
English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in
the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is
given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
The
various independent companies are fully described.
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.

WRITE FOR CIRCULAR.

Price, 25c.

—

XXXVI.

2-Bolt

CHICAGO

TELEPHONETROUBLES

—

—

—

Nos. 2 and 3 always in stock.

;

Capacity.

—

\'iixV„ in.
in.

with U9 we have good specialties, and
up-to-date. Tell us what you want.
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Simple
XIV.
Telephone Lines.
XIII.
XV. Listening and Ringing AppaSwitchboards for Small Exchanges.
XVII.
Drops.
Self-Restoring Switchboard
ratus for Switchboards. XVI.
Complete Switchboards for Small Exchanges. XVIII. Lamp Signal
Switchboards. XIX. —The Multiple Switchboard. XX.— Transfer SysHouse Systems.
XXII.
Common-Battery Systems.
tems.
XXI.
XXIII.— Protective Devices. XXIV.— Distributing Boards. XXV.— Party
Lines Non-Selecl:ve. XXVI.—Party Lines. Step by Step Selective Signaling. XXVII.— Selective Signaling by Strength and Polarity. XXVIII.
—Harmonic Systems of Selective Signaling. XXIX.— Wire for Telephone
XXX.—Pole Line Construction. XXXI.— Overhead Cable ConUse.
XXXII.— Underground Cable Construction. XXXIII.— Teststruction.
XXXV.
Storage Batteries.
Automatic Exchanges.
XXXIV.
ing.
induction and

Light, l»£x %in.

2.

II.

I

to

Copies of this or any other electrical hook published sent jire;paid,
in the tvorld, on receipt of price.

any address

Electrician Publishing Co.,

uclede bldb., ST.
INVESTIGATES AND FINANCES

SIO Marquette Building,
CHICAOO, ILLINOIS.

LOUIS,

TELEPHONE PROPERTIES.

INVITES

CORRESPONDENCE.

Tiilv

ij,

WESTERN ELECTRICIAN

ino2

EUREKA

Have You
Investigated the

No. 20
It's

RECEIVER?

a cnickerjaok.

[pa

SWITCHBOARDS AND TELEPHONES
bf Every Description

for

Common

Battery and

Magneto Systems.

Samples cheeifully submitied.

No.

"JO li'.'coivor

IS

yoiraiieE\

...Prices Eight.

No. 20 Receiver Exposed.

Assembled,

EUREKA ELECTRIC CO.,
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SOUTH Clinton st

CHICAGO, U.S.

A.

/^

^

DID

YOU

KNOW THAT THE

KELLOGG TRANSMITTER
•

BRANCH

WAS GUARANTEED BETTER
THAN THE BELL 'SOLID BACK?"
SUCH IS A FACT

WRITE FOR BULLETINS.

OFFICES:

Keystone Telephone Bldg.,

KELLOCG SWITCHBOARD & SUPPLY

Electric Bldg..

Cleveland. Ohio.
346 Broadway.

Xew

229 SOUTH CREEN

York,

CO.,

STREET, CHICAGO.

V.

REMOVAL NOTICE
to the increased demand for our
Party Line Apparatus, we have found
necessary to seek larger quarters,
it
and have moved to 610 Wilson Ave.

Owing

Write for descriptive matter of the

tmE^sE^ECT^jr^ SIGNALING APPARATUS,
No

sliding parts excepting the platinum coiitart points.
All springs German silver— long, live and durable.

Metropolitan

Many Improvements embodied

Telephone and Electric Co.
"=""'

CHICAGO.

Troubles
Telephone
"^
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in

IT

Your Exchange.

MOON

TERMINALS
METALLIC
OUTER
.

.

The Moon Terminal has a
It

has never lost a
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and

Prices.
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MOON MFG.

AMERICAN ELECTRIC TELEPHONE
36-58 W. Jackson Boulevard,
No. 34 Central En^r^y Telephoiie.

.

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
record.
cable.

The Only Perfect Party Line Selective Ringing Tele-

" INTERNATIONAL "

cHicAcSru.'s. a!- International Telephone Mfg. Co.

CASE

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL

pliones,

In

Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

CHICAGO,

CO.,

43-40 S. Canal Street,
CO.,

U. 8. A.
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Cloth, Price $1.00.

to-date, practical treatise on the
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theory,
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construction,

and

appliances.

BEIDLER

Electrician
510 Marquette

& CO.
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which
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Western

"Help Wented" ads.

tricity

and Magnetism.
( onductorsand Non-Conductors; Syni

The Dynamo;

bols, abbre\iations and delinilions relating to electri«
Ity; Parts of tlie Dynamo; The Motor; The Care ai.d
Management of the Dynamo and Motor.
Electric Ligliting; Wiring; The rules and requirements of the National IJoard of Underwriters in fuU;
Kit ctrical Measurements.

The Electric Itailway; Line Work; Instruction and
Cairtions for Linemen and the Dynamo liooni; Storage
Itatterles; Care and Management of the Street Car
Mi)tor; ia<M-tro riating.
The Trli']ihnne and Telegraph; TheElectrlcEIevat'^r,
Arciilenls and Emergencies, etc., etc.
The full one-third part of the whole work has brcn
devoted to the explanation aud llhistnitlniis of the »U
namo, and particular directions rel:i(ing ti> its can^ and
management;— all the directions are given In the sim
PRICE
00. i>lest and most kindly way to assist rather than confuse
the learner. The names of the various parts of the masame.
a.. »..,»lso given with pictorial Illustrations of the
chine
In tho Catechism no less than 25 full page illustrations have been given of the various dynamo
machines made lu different parts of the country, and an equal number of part pagp lllustrailous.
I

!!

ElECTRICIAN PUBLISHING CO., 510 Marquette

BIdg.,
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Thomas A. Edison, witii engraving of Mr. Edison
Preface and Introduction; Katureand Source ofKlc

p. in.

1
CblcaKo to Mackinac Island and Returo.
LcuveClilcuieo Suturduy* 818O p. i

from the manner

to

Lake Trip

7 Days
'9
«25

AMERlCi'tS

useful.
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ceeds from the simple facts to tlie abstract principles
whiLb the facts indicate; it is also a book of reference
tbrougli the index of seventeen double columns of line
ty^e pages; by means of tliis index a thouband items of
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of capital and time, and. In short, itisdoubilui ii an*
more attiactive book lias ever been issued— or one mo

Lake Trip
4 Days
A
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Work, Contents,
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It is a school boolc

Thos. G. Grier. Eleclrical Building. Chicago.
SI. Louis Office: W. N. Malllicws * Bros..

III.
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so tliat the mere pictures wilt afford almost a knowledge

GROVE. ILL.
Eastern Office; J. E. Way. Manager,
39 Cortlandl Streel. New York.
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NEW CATECHISM

through
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Electrician

terms.
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Chicago,

Building,
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of Electricity will be found to be
surprisincly plain, and free from useless ynd ambiguous

THE DICKE TOOL COMPANY,.

Publishing Co.,
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Reading Lamps, Perfect Heat, Etc
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FREE.
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TheWestinghouseType N Transfer mer
Each

has two primary and three secondary voltages.

secondary voltage can be varied to suit either the varying
voltages

line

an extensive

of

transmission

system

give

voltages

special

or

to

from

standard circuits.

All transformers are arranged for
three-wire

secondary

and the secondary

distribution

coils are

cross-

connected to give equal voltages on
both

circuits,

even with large, un-

balanced loads.

Sizes: 1-2 to 50

For frequencies

Write
Westlnghouse Type N Transforoier Colls Atsembled,

Showing Sp.ead

K.

W.

of 7,200-16,000.

for circular

J

060 to nearest

district office of

C.ll Feature.

^^ ^

Westinghouse

Electric

&

Mfg.

^^^^ ^ Trao.foro,er.

Co.,

Pittsburg, Pa.

ELECTRICITY FOR ENGINEERS
Latest Edition,

Now

Just the

Published in One Complete Volume, 424 Pages,^^ Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

-^--^T », CONTENTS.-CHAFTER I: Electricity; Positive and Negative; Conductors,
Son-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; AmDjres.—CHAPTER II: Dynamos; Magnets; Field Coils: Electro Magnets; Permanent Magnets.—
CHAPTER III; Armatures, Construction of, Dllferent Kinds of; Commutators, How Made and Connected: Heating of Armatures; Eddy Currents.— CHAPTER IV: The Current; How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant CurSMtand Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System,—
OHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
O&ndie Power; Operated in Series- Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three AVire System.- CHAPTER VI; The Arc Light; How Formed:
Causes of Unsteadiness; Remedy; Effect of Shades or Globes- Shape of Carbons Under, Different
Conditions of Uurning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
JAmps; Clockwork Lamps; Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Styles of Brushes- Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.— CHAPTER IX:
American System of Automatic Current Reflation; The Dynamo- Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature: Diagram of Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuitsof Regulator: Circuits of Dynamo: Action of Regulator- Howell Pressure Indicator; DiaCram of Circuits; Description of Parts and Operation.— CHAPTER XII: Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator.-CHAPTER XIV:
Thomson-Houston System of Automatic Current
Regulation: Dynamo; Armature; Commutator and Brushes; Controlling Maenet; Wall Controller;
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush: Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scah; Solenoid Meters.— CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differential Annaratus.—CHAPTER XIX:
Wheatstnne Bridge or Electrical Balance; Diagram of Circuits and Methods of ilso; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testlnglnscrument; Armature: Field; Beli; Diagram of ClrcuUs.-CIIAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Maehlnes.-C'IIAI'TERXXn: Switches and Switchboards; Loop Switch; Plug and Socket; (Uiango
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; Gouoral Principli'S the
Same as In Dynamos; Typos; Shunt and Series Motors Suitable for all General Purposes; Regulaof Shunt Motors; 01 Series Motors- Counter E. M. l\; Direction of Rotaclon and Direction of
Onrrent; Starting Motors; Dlaeram ef Connection.

PART

CONTENTS.—CHAPTER I:

Alternate Current Dynamos; Principles of the
Armature; Winding- Connections; Lamination; Different Tyi>es of AlternaLeading Systems; The Bnish Generators- Magnets; Armature; Principles of Induction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
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o* A^tX-vGt^X^Grxx&xxt^ See> JP^g:© O.
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Better than ever and a

little

the best of any on the market

July

rg.

today—

PARAGON 1902
FAN MOTORS

1902
NOISELESS

COMPACT

ALL STYLES AND SIZES

RIGID CONSTRUCTION

EASY RUNNING

CALL AND SEE THEM OR WRITE FOR PRICES

CHICAGO EDISON COMPANY,

'""oC?^roo*"

PARAGON DESK FAN

The general Electric company's
Switchboard Instruments

Horizontal Edgewise Ammeters, Voltmeters, Wattmeters.
standard Instruments

for Alternating

Current Measurements.

General Office: Schenectady, N. Y.
Chicago

Office,

Monadnock

Sales Offices in all Large Cities.

Building.
Ad. No.

S— 164

«>4>««$hS«S><S>««S>^<$h&«h$.'3><S«8«^*<S>««S>«>4>«hS^«h$>««J^^

SCHEEFFER

METER
WITHOUT
CASE.

INTEGRATING WATT-JVIETER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag
Alternating Currents.

In

A Highly Sensitive and Accurate
Nleter.

DIAMOND METER
PEORIA,
ITER WITH CASE.

ILL.. U. S. A.

CO.,

1902
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P^^VIV«S F^Oi^

ALL VOLTAGES
are

shown

our

in

M ALL CURRENTS

new Fan Motor

SEND FOR

264-266-268-270 FIFTH

PRATT INSTITUTE
BROOKLYN,

N. Y.

THE
IN

T'WO YEAR COURSES IN

AND

IT

AVENUE, CHICAGO.
ROSE POLYTECHNIC INSTITUTE

HOUSE

A College of Engineering. Mechanical Electrical. Civil
Engineering; Chemical Courses; Architecture Extensive shops. Modernly equipped laboratories in all departments, l-xpenseslow 20th j'ear Fur catalog, address
C. L. MKES, President, Terre Haute, Ind

AMERICA MAKING A SPECIALTY OF ELECTRICAL GLASSWARE.
-2'/4-

APPLIED ELECTRICITY

OWI^Y

EDISON

WE CARRY GLOBES
AND SHADES FOR
ALL KINDS AND

IN

STEAM AND MACHINE DESIGN

Catalogue.

TYPES OF LAMPS.

BATTERY FAN OUTFITS
Write

for Catalofjue

aad Particulars.

...WITH...

AND ENCLOSED
OUTER AND INNER
ARC GLOBES.

OPEN
Long Distance Phone Central 2448.

W. H. SCHOTT,
ENGINEER AND CONTRACTOR,
1220-21 Marquette Building.
Central Station Heatinii Plants,

EDISON PRIMARY CELLS
Are the only effldent i>aHery fan outfits on
market.

ttie

Invaluable lor the sick room.

Specialties:

Water Works Steam Plants.
Electric Lleht, Gas and
Street Railway Plants.

SEND FOR OUR ILLUSTRATED
CATALOGUE.

CHICAGO.

THE CENTURY GLASS COMPANY,

jEbWARDS
.

BELLAIRE, OHIO.

STREETER SPRING

AH;,C0

MOTOR FANS

L

E.-A.
Monitor Bell.
iFateoted.)

173-75-77 SOUTH CLINTON STREET, CHICAGO.

^Qr..

FAN MOTORS FOR GENERAL USE.
No

Batle'-ies.

Place.

No Klecti ic L'urrent. No Wiring. Can Be Set Any
Wind it up in 25 seconds, riins lu hours.

FIRST COST THE L&ST.
Ko
HanmT-rii."! ^npp.Tt.M in two places
and thrown jirjii.^Jit out unil in l»y the
amiatuj-f. striking gonf; on inside,

e.xpense whatever to maintain.

EASY TO WIND.
Standard 12-inch Fan. 1,000 revolutions per minute. Throws
cool,refreshintr breeze 20 feet. No hot. stuffy rooms if you
use this fan. Childrf n can handle this Fan
with |)erfect safely.

near edge,tLu3eri\-in(,'a full, clear tone.
All sprlDg-3 made ot Phosphor Bronze
and so formed that there is least possible strain.

Contacts are platinized, ad)ii3Cment

a

made by pressure on the standard
which snpports one contact. Noscrewa
ornuts being used In the adjustment,
bell does not get out of order by operIs

ation.

Ordinarily the weak point

la

the

pivot, the unreliable one the adjusting screw and nut. As these detects
have been eliminated, this bell will

Ptand hard usage and operate under
adverse conditions.
The hammer entirely concealed by
gong and cannot be tampered with.
It Is especially adapted for use on
etreet cars.as.ln addition to the advan
tages mentioned, It Is duel, Insect and
moisture proof.

^Ew/Yo^'K H-Y

men

Live

ALL

DO YOU

read the
Write for Catalogue No.

WESTERN ELECTRICIAN

Each Week. Do You

?

for description

and book

full

KINONA/
of good information

"ABOUT METERS."

COMPANY,
STANLEY INSTRUMENT
New
York, N. Y.

General Sales Office, 158 Broadway,

Paalfio Coast Asenoy,

33 New Montgomery

FACTORY,
Orange, New Jersey
U.

S.

St.,

San FranciAoo, C«l.

CO.,

NEW YORK
83

OFFICE.
Chambers Street.

A,

CHICAGO OFFICE. 144 Wabash

the Importance of magnetically floating the
moving parts of a meter?

Send

4.

EDISON M FG.

Avenue.

WESTERN ELECTRICIAN

July

19,

1902

DAM!

The Incandescent Lamp Raplaoer and
Cleaner replaces and cleans any o. p lamp
at any height or angle.
few
what
every
user
of
water-power
wants
and
very
That
have.
Most dams leak. "The Gravity Dam" is the name of Incandescent Electric Light Manipulator Co.,
is

It describes all kinds of
a 78 page book on dam constructioD.
It
'lams tha.t leak and break and tells why they leak and break.
Jso describes a dam that will neither leak, break nor wash out.

I

6 Bedford

1

KOHLER BROTHERS,

IHIS BOOK SENT FREE OF CHARGE
To every present or prospective user of water-power
his address and five cents in stamps to pay postage.

BEARDSLEY GRAVITY DAM
Dam

WE BUY OLD

Builders and Hydraulic Engineers,

who sends CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING

50 Walls.

The Bossert Electric Construction Co.

CLEAN, REPAIR AND RENEW

& Tel.)

Ancliors (Tel.
Matthews

&

Brc, W. N.

Edwards & Company.

Beardsley Gravity Dam
Construction Co.
Bullock Elec. Mfg. Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Crocker-Wheeler Co.

Babbitt 9Ietal and
Solder.
Gr WesternSm. andEefg.
Batteries and Jars.

Co.

Edwards & Company.

Heltine.
Leather Preserver Mfg. Corp.

BIOTrers.
Boilers.
Whitehead Company, W. W.

Books, Electrical.
Electrician Publishing Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

A

Seymour.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.
Pass

Franklin Eng.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre -Graphite Co.

Chase-Shawmut Company.
Norton Tool Company, The.

Cables. (See Insulated Wires.)
Cables, Electric (See Insu-

Copper, Sbeet

and Bar.

&

Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.

Western Electric Company.

Points and

Plates.

Circuit Breakers.

Triumph Electric Co.
Wagner Electric Mfg.

Hand-

Electric Heating Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

ling SfocliLinerr.
Jeffrey Mfg Co.

El.

A

Mfg. Co.

Coloring for Inc. Ijamps.
Slgnalold Chemical Works.

A Chem. Wks.

Conduit and Conduits.
Badt & Co., F. B.
Central Electric Co.
Electric Appliance Co.
Spn|ni« Electrlo Co.
Elect. Bupplj Oo-

A Company,

J. E.

Sargant & Lundy.

Badt A Co., F. B.
Bunnell Telegrap.

A Elec.Co.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois ElectrlcSpecialty Co.

Machado A

Roller.

Plgnolet. L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Westlngbouie El. & Mfg. Go.
Weston Eleotrlcal tnit. Co.
WUlyoung, Elmer Q.

IToa*

American Electrical Works.
American Steel A Wire Co.
Bunnell Telegrap. & Elec.Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbLCo.
Electric Appliance Co.
General Electric Co.

(5o.

Streeter, A. L.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.

Westinghouse

El.

Hazard Manufacturing Co.
IndianaRub. A Ins. Wire Co.
India Rubber A Gutta Percha

& Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

BarnettCo., G. A H.

Fire Alarm Equipments.
Bunnell Telegrap.

A

Elec.Co.

Fire ExtingiilsherB.
Monarch Fire Appliance

Co.

Fixtures, G^as and Elec.
Beardslee Chandelier Mfg.Co

Flashers.
Reynolds Electric Company.

F.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.
Elec. Co.

Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.

Foraes,
Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse Wire.
Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Vomacka & Mazanek.
Western Elect. Supply Co.

Western Electric Company.

Gears.

& Co., Chas. H.
General Elec. Supplies.
Besly

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent,
Central Electric Co.

Chicago Edison Co.
Colorado Lamp Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
Inc.

Wool Mfg. Company.
Electrical

Century Glass Co.
Phoenix Glass Co.
Western Elect. Supply Co.

EL

Lt.

Manipulator Co.

Incaadescent—
Replacers & Cl»*aners.

Lamps,

EL Lt. Manipulator
Lightning: Arresters,
Inc.

Co.

Central Electric Co.
Electric Appliance Co.
Ft.

Graphite Specialties.

Wayne Elec. Wks.

Inc.

General Electric Go.

Co., Chas. H.

MInnesoia Electric Co.
Westinghouse EL A Mfg. Co.

Dixon Crucible Go.. Jos.
Holmes Flbre-Graphlte Co.

and Tentilat-

ing; Apparatus.
Buffalo For!;e Co.
Sturtevant Co.. B. F.

Linemen's Climbers.
Anderson A Sons, W. H.
Klein & Son, Mathlaa.
niagnet Wires.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Besly

&

Mathias.

Co., Chas. H.

Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co,

J.

Central Electric Co.

Phosphor Bronze,

Electric Appliance Co.
New York Insulated Wire Co.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co-.Ltd.

Bought

Platinum

and

Sold.
Baker & Company.
Gt.West.Sm.and Refining Co.

Berthold & Jennings.
Carney Brothers Company.
Fowler, John H.
Fulmer Lumber Co., D. M.

Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company, C.

Telegraphic Supplies.
Bunnell Telegraph. AElec. Co.

Poles and Ties.
Beidler & Co., Francis.

Telephones, Telephone
Material and Sivitchboards.
American

J.

Maltby Lumber Co.
Morse Cedar Co.

Henry A.
Columbia Telephone Mfg. Co.
Continental Tel. Const. Co.
Ericsson Telephone Co.

L. S. Iron Co.

Eureka Electric Company.

Porter Cedar Company.
Standard Pole A Tie Go.
Sterling

& Son. W.

International Tel. Mfg. (5o.
& Sup. Co.
Tel. A El. Mfg. Co.

Kellogg Switchb.

Kokomo

C.

Torrey Cedar Co.
Valentine-Clark Co., The.
Wittenberg Cedar Co.
Worcester Co., C. H.

Metropolitan Tel. A Elec. Co.
Mfg. Co., The,

Moon

R. I, Telephone A Elec. Co.
LouU Elec. Supply Co.
Sterling Electric Co.
Strom berg-Carlson Tel.M. Co.
Western Electric Co.
Western Elec, Supply Co.
St.

Polish (Metal),
Hoffman, G. W.
Porcelain.
Akron Smoking Pipe

Co.

Tools,
Anderson A Sons, W. H.
Dicke Tool Company.

Po-wer Transmission
Machinery.

Klein

Jeflrev Mfg. Co.

Smith

S til well- Bierce Smith- Vaile.

Central Electric Company.
Crocker-Wheeler Company,

Morgan.
Stilwell-Blerce Smith- Vatle.
S.

Ft.

(See Insulated Wires.)

Hechanical Hraft.

Eclipse Pulley Covering Co.

Badt

A

Wagner

Rail Joints.
Continuous Rail .loint Company of America.
Gt.West.Sm.and Refining Co

Trucks, Electric Car.
General Electric Co.

Westinghouse EL A Mfg. Co
Turbine Mater Wheels

Re- Winding Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

Co
& Mfg.

A

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Pratt Institute.

Rose Polytechnic Institute.
Worcester Polytechnic Inst.

Insulators and Insulating Blaterlals.
Akron Smoking Pipe
Bunnell Telegrap.

Co.

A Elec. Co.

Central Electric Co.
Chicago Edison Co.

m.ca.€»jK

Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
niica.
Munsell

& Co., Eugene.

Mining Apparatus, Elec,

Fihi-e.
Vulcanized Eibre Co.

Co.

%^'ires, <'op|»er.

American Kleclrlcal Works.
American Su-ei A Wire Co,

A Seymour.
Second-Hand Macl^y.
Pass

Cenlrsl Elecirlc Co.
Electric Api'Mance Co.
GenerHl Elecrk- Co.
Hazard Manutiicuirlng Co.
Nailonal Imllu Rublier Co.

Gregory Electric Co.

Matthews &

W. N.
Company.

Bro..

Rose Electric

Schoonmakcr Co., A. G.
Scnureman & Hayden.
Walsh's Sons & Co.
Whitehead Company. W. W.
Wlckes Bros.

Okonlie Co.. The.
Philll)'s In.sniated Wire Co.
Roebllni;'s .So s Co., J. A.

Slmplt'X Elfi-irlcal Co.

Slandaid L'l.derirround C, Co.
Western Electric Company.

Crocker-Wheeler Company.
General Electric Co.

o£

Westinghouse

Motors.
Motori),

Speaking Tubes.
Central Electric Co
F-dwards & Company.

(See

A Mfg. Co.
Dynamos and
El.

Wire, Bare.
American

Electric Appliance Co
Western Electric Co,
Elec.

Steel

A

Wire Co,

X-Ray

See PA|se

Outfits.

Wlllyoung, Elmer Q,

Bossert Elec. Const. Co.

.A.ca.^ejrtlfiiexxxei3.tA

Co., The.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co.
Western Electric Co.
Western Electrical Sup. Cg,

Springs.
American

A Wire Co

Electric Appliance Co.

Okonite

Electrical Inst. Co.

Steel Boxes.

Steel

llesly A Co., Chas. H.
Central Electric Co.

Supply Co.

Speed Indicators.
Besly A Co., Chas. H.
Weston

Smlth-Vaile

Sterlinfi X'arnish Co.

Rosettes.

Western

Jeffrey Mfg. Co.

Electrical Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ini. Wire Co.

Aaplmc^Detlo^l

Sturtevant Co., B. F.

aieters.

Co., Jhs.
Co., S. Morgan.

Vulcanized

General Electric Co.
El.

A

\'»riiishes.
Sraiidatd Varnish Works

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

Westinghouse

l>etrel

Smith

Stilwell Hierce

Rheostats.

Gen'l Inc. Arc It.

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Co., F. B.

Refiners.

Works, Inc.

Elec.

Vindex Electric Company.

Co.

.

Inspection

Wayne

General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Rail Bonds.
American Steel & Wire

Son, Mathias.

Transformers,

Pulleys.
Smith Co.,

A

Norton Tool Company, The.

Morgan.

Co., S.

Telephone Co.

Coit,

Nau^leTieCo.,E. E.
Pernzo & Sons.

A

El,

Bunnell Telegraph. AElec. Co.
Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.

Lindsley Bros. Co.

Pltt.jburg

A WEED,
New York

31st Street.

American Battery Co.
Electric Storage Battery Co.

Patent Attorneys.
Johnston, Thomas

W.

16.

Storage Batteries.

Pliers.

& Son,
Packing.
Klein

Pulley Covering.

Lamps, Inc., Adjusters.

Glass Wool.

Be^y A

Eugene

PhlUips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

liamps. Arc.
Adams- Bagnall

Flexible Shafts.

Glass

Insulating Co.
KeUogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.
Phillips,

Files.

Heatine
H.

W, H.
Electrical Instruments.

Bunnell Telegrap. A Elec.Co.
Varley Duplex Magnet Co.
Western Electric Co.

Insulated Wires and Cables— llagnet Wires.

Co.. F. B.

Schott,

Coils and aiaffnets.

Whitehead Company, W. W.
Outfits.

Fan

Globes and
Glassware.

Kolilcr Brothers.

Mott

Bayley & Sons Co., W.
Butfalo Forge Co.
Sturtevant Co., B. F.

Bunnell Telegraph. AElec.Co.
Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Brown & Leasure.
Humphrey, Henry

Mfg. Co.

Western Electric Company.

Dearborn Drug

Sturtevant Co., B. F.

Badt &

Co., F. B.

Compound.

Hayden.

Electrical and Mechanical Enffineers.

Jeffrey Mfg. Co.

Coal t^d Jusbes

&

Electric Sie^s.
Federal Electric Company.

Morgan.

A

Reliance Electric Company.

Westinghouse

Supply Co.

Chains.

Cutter Elec.

Weed.

General Electric Co.
Sprague Electric Co.

Electric Appliance Co.
Relalnger.Hugo.

S.

A

Electric Ralli«'ays.
Crocker- Wheeler Company.

Central Electric Co.
Chicago Edison Go.
Eleot.

Parsell

Sprague Electric Co.

Elec.Co.

Central Electric Co.
General Electric Co.
Ins.

Crocker -Wheeler C'-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Schureman

American Elec. Works.
American Steel A Wire Go.
Bunnell Telegrap.

Electro. Co.

IHtotors.
riullock Elec. Mfg. Co.
Central Electric Co.

Western Electric Company.

latedWires)

&

Bynames and

Cable cups.

Standard Varnish Works.
Sterling Varnish Go.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Stow Mfg. Co.

Cuts.

Brushes.

WMttm

and

Cnt-Outs and S'witches.

Ft.

Buffalo Forge Co.
Sturtevant Co., B. F.

4

Pins

Western Elect. Supply Co.
Western Electric Company.

Eclipse Pulley Covering Co.
Leather Preserver Mfg. Corp.

Bad*

Cross-Arm s.

& Weed.

Parsell

Engines. Steam.

H.

Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Belt Dressing.

Woitern

W.

Sons,

Lowell Model Co.

Sprague Electric

Brackets.

& Company.

Electric Appliance Co.
Spies Electric Company,
Western Electric Co.
Western Elec. Supply Co.

CastinffS.
Smith Co.,

&

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Etc.

Correspondence Schools.

Anderson

Elec. Co.

Jeffrey Mfg. Co.

Engines, Gas.

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.
Diehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec; Supply Co.

Cross-Arm Braces,

Central Electric Co.

Carbons,

Electric Mfg. Co.

Western Electric Co.
Westinghouse Elec.&Mfg.Co.

Int.

Bells, Buzzers, !Etc.

New York

Mott A Company, J. E.
Sprague Electric Co.

Electrical Engineer Inst.
Corresoond. Schools.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Wagner

Bunnell Telegraph AElec.Co.
Central Electric Co.
Edison Mfg. Co.

A;

A

Kartavert Mfg. Co.

Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo.,The.

Co., Chas. H.

Elevators- Conveyors.

Plants.

liiffht

A

Besly

Contractors and Electric

Central Electric Co.

Electro- Platins Slach'y.
Crocker-Wheeler Company.
General Electric Co.

Spies Electric Company.
Western Electric Co.

Annimciators.

Bunnell Telegrap.

Repairs.

Chicago Edison Co.
Parsell A Weed.

Write for circular

812-50.

PARSELI.
Ii9-l31

Construction

Manipulator Co.

Inc. El. Lt.

(1

INDEX OF ADVERTISEMENTS.
CLASSIFIED
Nippers and
A

A^lnsters, Inc. Lamps.

Amperea.

a I, Hiii

Complete

CHICAGO.

ST..

10 Vi)l(8, 5

revolutions. Seta of matehed paitp, complete macliinejj.
Tor amateur construction- veiy eltlLJent Will drive a aental engine. sewing
machine or small latbe; run as a Reneiator, will fuinish current for six
candle-power lampa. Parts*3 50.86,88.50.

STEEL OUTLET AlVD JUXCTION BOXES,
OLD BELTS.
LEATHER PRESERVER MFG. CORP. STVITCHBOARDS, PANEL, BOARDS, titWITCllES, ETC.
MONROE

Fisher Building.

3.(100 to-l.OOO

pi

MANUFACTURERS OF

CONDITION.

27 W.

POWER RAILWAYS

1804-1806-1808-1810-1812
CONSTRUCTION CO.,
Etc. BLKHART. INDIANA.
CHICAGO.

The Franklin Dynamo

BELTS

OR 5CRAPS, ANY 5IZB OR

WE

&

Boston, Mass.

St.,

Os

.
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CABLE REEL JACK.
Made

No

Two

in

A SINGLE

Styles.

and Steel Screw, capable of handling
the heaviest undei ground cables.

No
with

Body made of steel castings,
Machine Steel Screw, capahandl ng reels up to 4 feet 6

2.

the

ble of

VICTOR TURBINE

27-INCH

With Heavy Angle Iron Frame

I.

The water
is shown by the cut herewith.
discharged at one end through the draft tube, and, in this case, the
usual end thrust connected with single wheels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are
mounted on horizontal shaft
is

inches in diameter.

Correspondence

Cata-

solicited.

logue on request.

W.

H.

SALIENT

ANDERSON & SONS,
Tool Maniiracturois.
Established 1871.

Aubin Ave.,

St.

DETROIT, MICH.

FEATURES
OF THE
VICTOR

Henry

PLACE YOUR

H. Humphrey,
Consulting. Electrical and
Mechanical Engineer.

"Want" and "For Sale"
advertisements

Central Lighting Stations,
Electric Power Transmission.

In

Immediate Returns.

S.
Coils and X-Ray Machines for Battery and Power Circuits
Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makers of the

for

and

Insulation

—

We

Capacity.

Galvanometers, Bridges, CondensEtc.
ers, Photometers, Etc

Caldwell Liquid Interrupter.

,

II

Catalogues

in print, 4c in

stamps.

Cunningham Mercury

Jet

Interrupter.

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WILLYOUNB, 97-99

KEW YORK,

Frankfoit

.Send for Catalogue Ho.

Ct

507

10c in stamps.

Y.

Si.

DIEHL FAN

If interested

address

—

—

Etc.

Sets

of

STEAM A'nID POWER PUMPING MACHINERY FOR ALL PURPOSES.
AIR COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.

X-RAY APPAKATI

IKSTRITSIESTTS.

Portable Sets for Resistance, Faults,
Portable

We make a specialty aho

the

WESTERN ELECTRICIAN.

Suite 1305. Chemical Bldg., St. Louis.

TEST

TURBINE.

MOTORS

The Stilwell-Bierge & Smith-Vaile Gc,
257 Lehman
NEW YORK,

141 Broadway.

BOSTON. 73

Oliver St.

NEW ORLEANS, 304

Hennen

DAYTON, OHIO,

St.,

U. S. A.

PHILADELPHIA, 612 Arch St.
CHICAGO, 31 1 Dearborn SI.
LONDON, E. C, 97 Queen Victoria

Bldg.

TYPE

405

ARC LAMPS
FOR

FLUCTUATING

VOLTAGES
Specially designed for
operation on STREET
RAILWAY circuits, being
provided with an automatic cut-out and substitutional resistance.

WRITE
FOR
BULLETINS

SYMMETRICAL APPEARANCE. HIGHLY FINISHED.
Oar Catalogne de«icribe8 oar fall line
of 16 designa of Ceiling and Desk
Fans for yonr

DIEHL

aelection.

::

PHICADEtPHIA.

Central Electric Co., CBIC AGO.
Newman-Spranley Co., NEW ORLEANS.
Waco Electrical Supply Co., WACO, TEX.

No.

:;

manufacturing

SALES OFFICES:
661 BroadwaT, NF.W TUBK.
laS E»«ex St., BOSTON.
1217 Filbert St,

:;

7008-70

CO.

Elizabethport. N.

1

1

Western Electric Company,

MAIN OFFICE AND WORKS:
J.

SI.

DALTIIUORE, 315 Equitable Bldg.
LAUFKETTER & BENDIT M. E. CO., Sales Agents, 810 Olive St., ST. LOUIS. MO.
AUSTIN,
E. F.
Sales Agent, Smith Block, PITTSBURG, PA.

cmm.

mm

touts,

philidelfkii.

new

voik.

:
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GOOD WHEN BOILERS ARE KEPT CLEAN

NEW BOILER COMPOUND FEEDER.
WRITE
York

to

Honolulu.

AS PER ANALYSIS.

WILL FEED ANY KIND OF COMPOUND.

FOR PARTICULARS.

WORKS,
DRUG & CHEMICAL
DEARBORN
EOC*R, PRESIDEN
WM.
From New
Offices

MADE TO SUIT THE WATER

dearborn boiler compounds.

byus.no

27-34

build.nc.

chicaco,

ill.

Telephone Harrison 3930 and 3931.

r.

H.

rialto

HIGH-GRADE

Mechanical

ENGINES

Engineers

VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

who

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. 6AYLEY

& SONS

niliWAVKEE, WIS.,

are interested in elec-

tricity

should write for our

catalogue of

CO.,

V. S. A.

ELECTRICAL

SAMSON TURBINE

BOOKS.

UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

Electrician

Company,

We build these

Turbinea In all Sizes and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.
WRITE DEPT. 0-' FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD, C,

Publishing

Suite 510 Marquette Building,

CO.,
CHICAGO

U. S. A.

JEFFREY

ELEVATING.
CONVEYING,

POWER
TRANSMISSION

Hi
11

M'CORMICK TURBINE.

CATALOGUE,
inTHEFORJEFFREY
MFG.'CO.

COLUMBUS.

0.

On Vertical or Horizontal Shaft,
rspecialiy Adapted for Electrical Work.

Graphite Brushes
That have been

We shall

fully tested

and proved superior

to

any

in

hi

I

the market.

m

ANU SENU FOR CATALOGUE.

be pleased to send sample.

JOSEPH DIXON CRUCIBLE

ALL OUR WIRES

Crimshaw.
pass ins|iuctlon and carry the above

114, 116

REG.TRflDE

Jersey City, N. J.

CO.,

NEW YORK
MARKS

&

TRADE-MARKS

The Phosphor

New

S.

MORGAN SMITH

Raven White Core,
on our

lat's.

Wo

also

manufacture

CO., York, Pa.

Raven Black Core.

Crimshawand Competition Tapes

ami

Splicing

Compounds.

INSULATED WIRE COMPANY,

MAIN OFFtCE:
118 Liberty St.,

Gives a higher percentagfe of useful effect than any other water-wheel
n tofore made. .\ll sizes, li^'ljt and left ban i, arc liLiilt lioni patterns periled iJiid.T systt-niatic tosis in the flolynke T<.-stini; Flume.
Parties having; jiower jiUints which are iinsalisfat-lory. and lho<;e contemitinti he ini|iT(ni'ineiit of powers \\\[\ hnd it lo ihc-ir
interest to cim.er
th lis, as we are willing; to (guarantee results where others have failed, no
itler uhat make of turbine has been in use.
STATE REQUIREMENTS

BRANCHES: ]„2'i,"JCAOO:^^_

York.

Bronze Smelting Co. Qmited,

2200 Washington ave:,philadel,phia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE, RODS.'SHEETS, ETC.

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole Makers IN THE U.S.

BOSTON

SAN FRANCISCO:

7 Otis St.

33 Second St.

Preserve Your Copies
OF THE

Western Electrician.

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING
Suite 510 Marquette Bolldlns,

....
CO.,

OmOAOO.

WESTERN ELECTRICIAN

TOOj

Tnlv TO,

B8TABL.IBH£]>

1876.

COMBINATION OF

Stow

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

Flexible Shaft
AND

MULTJ-SPEED MOTOR.
Practically dust and water proof.
For Portabl«
rrllUne, Tapping. Reamlns, Emery GrlndlnB, etc.

Write

tor

Catalogue and Prices.

STOW MFG.
86

The

Electrician Publishing

Chicago

Write

Headquarters

CO., Binghamton, N. Y.

Gen'l European Agents, SellE, Sonnentbal
Queen Vlctorl& Street, London, Bngland.

Cc, 510 Marquette

for all

latest Electrical

4: C*.,

Bldg.,

Books.

for Catalogue.

EXCURSIONS

"" G.

I.

""""

STANDS FOR MECHANICAL AND ELECTRICAL PERFECTION

NEW YORK AND

TO

ATLANTIC CITY
VIA

PENNSYLVANIA

LINES.

July 17th and 31st and August 7th and 14 th.
$18.00
days.

for

the

round

trip.

Tickets good 12

GENERAL INCANDESCENT ARC LIGHT
NEW YORK,

For particulars inquire of Ticket Agents, No. 248 So. Clark St., Union
Passerger Station, or address H. R. Bering, A. G. P. A., Chicago, 111.

G.I

G.I.

G.I.

G.I.

N. Y.,

G.I.

AND ALL LARGE

G.I.

G.I.

G.I,

CO.

CITIES.

G.I.

G.I.

G.I.

STEVENS'

MECHANICALCATECHISM
PRACTICAL KNOWLEDGE
FUR
Stationary and ilarlne Engineers. Firemen, Electricians, notormen, ice
Machine Men and M-chanlcs In Qeneral.

New and

Original
All Modern Machinery fully described and explained. TechDlcal
Points made Clear by Word and Drawing. Qu«itlons and Answers
(or civil Service Examinations, etc.

SUBJECTS TREATED:
WATER. STEAM, COMrsUSTION. SMOKE PREVENTION, BOILERS. BOILER
CONSTUUCTIO.N. TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS, I'U-MI'S AND GOVERNORS, STEAM GAUGES. LUBRICATORS.
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND. RECEIVER ENGINES, HOT AIR AND COMl'RBSSED AIR ENGINES. TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS E.NGINES, CONDENSERS, ,1ET AND SURFACE, ECCENTRIC,
BALANf.FD SLIDE VALVE. LINK MOTION. HORSE POWERS IN DETAIL,
INDICATOR. REFRIGERATION. ABSORPTION AND COM I'R.'iSSION METHODS, BRINE AND DIRECT E.XPANSION SYSTEMS, PUMPS. VALVES,
TESTS, TABLES, AMMONIA. AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBHRS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT. LEVERAGE. ELECTRICITY. DYNAMOS.
ACCUMULATOR. RHEOSTAT. TRANSFOR.MER, VARIETIES OF DYNAMOS,
PARALLEL AND SERILS \MRING. TIIREE-WIRH SYSTIC.M. MANAGEMENT AND CARE OF ELECTRIC PLANT, RCPAIRS. ELECTRICAL MEASURE.MENIS. MOTOR.S. STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFF.RENTIAL GEAR. FRICTION
CLUTCH. i:0.MPOUND CYLINDER.S. REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENT'S OF ALGEBRA MADE EAST.
336 Pages.

*m^^E, $1.00.

•

The Strong:est and
Most Practical
Cleats and
Tubes on
the
Market.

P.

COMPLETE LINE
CARRIED IN STOCK.

Sent anywhere prrpald on receipt of price.

510 Marquette

PASS & SEYMOUR,
SOLVAY, N. V.

Company,

Bldg., Chicago.

|
»»>>>>«»<»»«»»»»»»»»<>'»<'»»* »*******»^»<^

&S.

Porcelain.

240 Illustrations.

Electrician Publishing

HADE
FROn THE
CELEBRATED

NEW

YORK.

CnlCAOO.

BOSTON.

CINCINNATI.

Inc.,

SAN FRANCISCO.
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EDISON MINIATURE LAMPS
Have been

the first principles, tbe abcology
of mechanical and electrical con-truction
•
is simplicity--the desired resiUts
with the fewest possible moving parts.

for

The Standard

twenty years
of

the World

and are to-day more largely used than
all other makes combined.

Guttmann alternating current wattmeters
a case in point— Adams-Bagnall
arc lumps another.

Serviceable, Economical, Reliable.

Miniature and Candelabra Sockets
tbat

and

one of the things we like about ourselves,

is

we can

Receptacles.

deliver the goods.

De-war Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELECTRIC APPLIANCE COMPANY, ELECTRICAL SUPPLIES,
NINETY-TWO AND NINETY-FOUR WEST VAN BUREN ST.,
CHICAGO.

Qeneral Electric Company, Harrison, N.

J.

INSULATOR FOR ARMATURES, ETC.
NON-ABSORPTIVE, FLEXIBLE and STRONG.

MICA INSULATOR CO.

MICANITE CLOTH

ORIGINATORS.
NEW YORK.

CHICAGO.

VOLT=AMMETERS,

fr

POCKET SIZE.
ROCKET ..A For Testing Batteries and Battery
".'w"'™ Circuits, LocatlnK Faults, Grounds,
,f'"'*
--

4

Gale's Commutator

etc.

ACCDRATK.

RELIABLE.

J!*'i

Compound.

Send for Circular.
L. M. PICNOLET.
78-80 Cortlandt
r. B.

NEW

St.,

YORK,

BADT.

N. Y-

G. M. WILLIS.

F. B.

The Only Ariicis That Will Prevent Sparking.
Will

keep the Commutator

SOc. per stick. aS.OO per dozen

BADT & CO.

Send

McLENNAH&GO„»»».>»o

K.

ARE THE BEST. Send

for deicriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
I7t

EGT'D 1SB9.

S. Clinton St.,

Chicago,

III,

gum the brushes.
5Uc. for trial stick.
Absolutely will not

+•••••••••••••••••••••••••

FOR SALE BY ALL SUPPLY HOUSES OR

CONSULTING ENGINEERS AND EXPERTS,
1504 Monadnock

good condition and prevent outting.

In

"AMERICAN"Sfr

Sole AlaDnf^ctiirers,
IVaaliliistOD Htreet*

•

CHICAGO.

Block,

CHICAGO.

TcLCPHONE Harrison 745.

ivi

Electric Heating Apparatus.
SEND FOR 64.PAGE CATALOGUE.

o o e: R IM
AMERICAN ELECTRICAL HEATER CO.

"UNIT" ENAMELED RHEOSTATS

Manufacturers Electric Heating Appliances,

103-107 River

Write forcQtalogruu.

SIMPLEX ELECTRIC HEATING CO.,

DETROIT MICH

St.

Cambridgeport, Mass.
CHICAQO, Monadnock Block.

SOLDERING SALTS.

VOMAGKA & MAZANEK,

J.E.MOTT&CO.
—
HUNTINGTON, IND.

MANUFACTURERS OF

MAKION, IND.

CONTRACTORS

For Testing

Consulting, Mecdanical and Electrical

ENGINEERS
Estimates Fuknibhed on All Kinds
ELECTRICAL CONSTRUCTION.

or

Tested Fuse Links, Fuse Wire and Specialties.
I

Electric Railways Built by us:
For the Milwaukee, -Racine & Kenosha
Milwaukee 10

For the ('|Qicaf,'0 A Milwaukee Electric Ry.
Co. .from Wauketran toN. Evanslon.26 miles.
For the Fi. Wayne (Ind.l Southwestern

In your belting'

and

DAYS' TRIAL. We

WB

journals.
pCT IT IN ON 60
increase the speed of your machines,

thus Increasing your production and saving you money.

Traction Co., from Ft. Wayne to Wabash,
45 miles.
We have been awarded the contract for the
construction of 40 miles of railway out of

Ry

CITY.

WE SAVE YOU

Electric Ry. Co., from South
Kenosha. '24 miles.

Dover. Del.. fortheOel.Gen'lElec.

NEW YORK

434-436 EAST 7 ST STBEET,

THE ECLIPSE PULLEY COVERING
Phone Central 28IE.

Co.

LUNDELL FANS
Superior in

CO.,

1508-1509 Ashland

CHICAGO,

Consumers' Meters
the WHITNEY Portable Wattmeters are the standard. They
can be used on any freriuency,
are dead beat and absolutely
accurate.
Send for Catalogue
and Discounts to
Electric Appliance Co., Chicago, III.
Wesiern Eleifrlcal Supply Co., St. Louis, Mo.
Electrical En]{ineerlngCo., Minneapolis, Minn.
Siandail Electric Co., Cinclntiati, Oiiio.

MACHADO & ROLLER,
NEW YORK, N

BIk.,

ILL.

Y.

*••••••••••••••••••••••••

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

Design and
Construction.

RDEBLING

Cooling,

Economical,
Safe.

POWER CABLES.
Catalogue
No. 03304.

SPRACUE ELECTRIC
GENERAL OFFICES! 527-53

1

WEST

34th

CO.,
STREET, NEW YORK.

OFFICE WIRE.

TELEPHONE CABLES.

JOHN

A.

NEW YORK.
CHICAGO.

ROEBLING'S SONS CO.
TDCIITAII

InCillUII)

U
I
III Wi

CLEVELAND.
SAN FRANCISCO.

.
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niAHR n. PHILtPIS,
e. H.

CUaCNC

PncstDrffT.

r.

K. ROWLAND PHILLIPS. VioK-PfU*.
«. m, HEMIMGTON, JR.* Be«.

PHILLIPS.

GCNCHAL HANAQKR.

WAGCNaCIL, TRCASuncK.

WORKS,
AMERICAN ELECTRICAL
PROTIDEKCB,
•

B.

•

•

NONSENSE,

'

I.

WITH SENSE,

BAREAND INSULATED ELECTRICfIRE,
ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

FOR CENTS.

CABLES FOR AERIAL «ND UNDERGROUND USE.
New Yobk Store, W. J. Watson. 26 Cortlandt St.
Chicago Store, F. E. Donohoe. 82 Lake St.
Montreal Branch, Kugene F. FhilUpa* Electrical Works.
MAIN OFFICES AND FACTORIES, PHILLIPSDALE, H. I.

"A STANDARD REMEDY."
A

pole to guy ?

An Anchor
Sl>

DYNAMOS
AND

Ynrt

THOMAS

J.

Stombaugh's we
It's

JOHNSTON,

Counsellor at Law,

MOTORS

No.

66 Iroadwaf,
PtteMCtaiat.

Watch

NEW YORK

•

The

229

(

j

Is

itself.

the reason

they appeal so
strongly

So. GretiSt.

those

ta

who have anything
to guy.

Keystone Telephone Building, Philadelphia, Pa.

.A Electric Buildins,
.

simplicity

is

That

CHICAGO.
nu I vniT
Ji5ur,.c!i
UfPH-tb

Installation of the

STOMBAUCH GUY ANCHORS

WRITE FOR PRICES.
CO.,

From time and test.
-STOMBAUGH.

this space for change.

f ittnt SollelUni.

QUANTITIES.

KELLOGG SWITCHBOARD & SUPPLY

say.

proven best

CITY.

RESINANY SOLDER
IN

try.

What Anchor, pray?

wllb fitnanl Eleclrlo Companf

Cleveland. Ohio.

3^g Broadwav, New

Yorlc.

Write us for

Bug-Proof Bell.

Segardahl

Chas.

L.

IIrown.

E. E.

Leasdre.

Information.

Sample, 3-in

and Catalogue.

60c
Enameled, 45c.

By mail, prepaid. Madfi in sizes
2 to 8-inch. Dealers send forprices.
We also make Inventors' Models and

BROWN & LEASURE,
312 Fisher Building,

SPIES ELECTRIC CO.,
Street, Chicago.

,/"

Electrical Contractors,

Special Electrical Devices.
Write lis for prices.

87-89 W. Van Buren

Prices

Patent.

Nickel.

III.

/

WJ.Mattliews&Brfl,

CHICAGO

Telephone Harrison 3698,

e03 Carleton

BIdg.

HOW THEY WORK.

ST. LOUIS.

S

H
Is

*'SHAWIViUT"

not the only one to Figure on.

COLORADO LAMPS
Number

of Dollars.

The Colorado Lamp

Co.,

Will give Satisfaction for a Small

ENCLOSED FUSES

DENVER,
FOR HIGH GRADE

VARNISHES
INSULATING
ADDRESS
Standard Varnish Works

CHICAGO

I

RE-STANDARDIZED TO DATE TO l«EET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRIIERS.

NEW YORK

ABSOL UTE RELIAB ILITY,
THE NEW SHAWMUT INDICATING FUSE.
Show.s whether blown by overload or short circuit.

NATIONAL CODE STANDARD
"0. K." Weatherproof Wire.

Indicating

Slow-Bming Weatherproof

Type P

Fuse, intact.

and Slow-Burning Wire.
Prices

and Samples on Application.
Fuse blown by overload, showing; auxiliary Indicating patch white.

Phillips Insulated

Wire Co.,

CO.,
CHASE -SHAWMUT
MANUFACTURERS.
Xew

WM

Onice and Factory: PAWTUCKET. R.

I.

-

Vorit Rei>rc-;enlatlve

:

liROWN 3!) Corllandt
New York City.

St.,

Boston,

Western Representative:
F.H CO., 12S W. .lacksonUlvd.,

TIIOM.\SO GRI

Chicago,

Illinois.

WESTERN ELECTRICIAN

J2

TREASURY DEPARTMENT, Office Supervisand ing
Architect, Washington. D. C, July 10, 1902.
COLiCJUN advertise- — Healed pronosals will be received nl this office
words or less), S'-Jo on iiniil 2 o'clock p. m, on the 14th day of August,

WANTED, FOR SALE
similar

ments

(jo

-words jc each.

advertiseWANTED
tuords or
^i.oo an

POSITION
ments (jo

in-

less),

sertion; additio7ial u^ords ac each.

POSITION WANTED.
Ten
light plant.
years' experience on engines, dynamos, votaries
and induction nioiors. References fnrnislied
if desired.
Enquire of U0\ 93 care Western
Electrician, 510 Marquette Uldg., Chicago.
As engineer

1902, and then opened, for Ibe Installation of a
conduit and wiring system lor the U. S. I'osiortlce Building at Hot Springs. Arkansas, In accordince with the drawings and specification,
copies of which may be obtained at this office
or at the office of the Superintendent of Construction at Hot Springs. Arkansas, at the discretion of the Supervising Architect- JAMES
KNOX TAYLOR, Supervising Architect.

power or

in

POSITION

WANTED.

TREASURY DEPARTMENT, Otflce of the
Supervising Archirect. Washington. D. C, June
30,1902. .Sealed Proposals will be received at
this office until 2 o'clock p, m. on the 3 let day
of July, 1902, and then oi>ened, for the installation of an electric con'duit and wiring system
for the

U

S.

FOR SALE.

WANTED.

5,000

An

Eastern telephone manufacturing comres a tlrst-class factory superintendent
capable of taking full charge of operation, costs
and output. Must icnow telephone business
thoroughly.
Write full Information to liOX
92, care Western Electrician, 510 Marquette
Building, Chicago.

lbs.

Insulated copper wire.
&. CO.. Xenia, Ohio.

HUBBELL

Address H.

WANTED.
In any town where the electric light company
The
sell the HYLO Lamp, a salesman.
electrician and repair man under our plan can
make money on the side Introducing the HYLO.
Write us for particulars and state experience

We want

PANY, 101

THE PHELPS COM-

salesmen.

State

St.,

Detroit, Mich.

WANTED.
An

experienced electrical supply salesman

ERS. Piano,

III.

Onel,000-K.W. direct-connected vertical crossside -crank Mclntoab A Seymour en-

compound

A 125 or 150 horsepower
motor, two phase.

RATED FIBRE

FOR SALE.

25 cycle induction
Address UNITED INDU-

CO., Lockport. N. Y.

Sevmour's faclorv. Auburn. N. Y.

•fe

WANTED.

now

nearly completed. Revolutions per
minute, 120. Steam pressure. 125 lbs. Rated
load and indicated horsepower. 1,520.
Cut-off,
26/100. This engine was ordered previous to
our purchase of the CItizen.s' Light and Power
Company. We now wish to dispose of same at
a bargain.
Theen:^ine can be seen at Mcintosh
gine,

BOX

I

89, care Western Electrician,
510 Marquette Building, Chicago.
Your

Geo. H. Corliss.

20x48
20x48
12x36

Harris Corliss.
Wlieelock Corliss.
Harris Corliss.
Atlas Automatic.

18x24

No. 6

SHERMAN

CHICAGO,

CAN SELL

1

2
5

250 H. P. Babcock & Wilcox Water
Tube.
66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

ST.,

SICE

NEXT

ENGINES.

DYNAMOS.

regory:
CO?
ELECTRIC
CHICAGO

54-62 5.CLINT0N

5T.

dynamos, motors, nietersand transformers
listed by this Company are at their warehouses
ready for Immediate dellverv.
All

1—120
1—125

1— 62
1— 55
1—100

21—

90
62

FOR SALE.

K.
K.
K.
K.
K.
K.
K.

W. Westintihoiise 250 volt M.
W. Thorapson-Rvan - 250 volt M.
W. T.-H. 250 volt self-oiler.
W. li'uller
250 volt M.
W. General Klectrlc
500 volt M.
W. General Tilectrlc
W. T.-II. D62

-

-

1— lOOK. W. General Electric 1—100 K. W- Triumph - - I— 80 K. W. Keyfjione - - 1— 65 K. W. Jantz A Leist -

P.

R

P.
P.

500 volt M. P.
SOOvoltM.P.
125 volt M.
125 volt M.
125 volt M.
125 volt M.

P.

"
"

"

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.

I

36.X8

I

.=14x8

I

Horizontal Tubular.
Vertical Tubular.

Heaters and

Pumps

of

all

sizes.

SMOKE STACKS,

BOILERS, PUMPS, HEATERS,
Write for our new price

ILLINOIS
E. H.

list

Corliss.

Alternating Current Lighting.

ETC,

No. 49, just out.

MAINTENANCE COMPANY,

CHENEY, Manager.

No.

204 Dearborn

St.,

CHICAGO.

SECOND-HAND MOTORS WANTEO.
Dynamos and Motors.

500-VOLT MOTORS, FROM TWO

We

TO FIFTEEN HORSEPOWER.
invite correspondence
with those wishing to
Rose Electric Co., St. Louis, Mo.
bay or sell.

ELECTRICAL BOOKS.
SCHUREMAN & HAYDEN.
140

S. Clinton St., Gblcaio.

.All tClncls.
ELECTRICIAN PUBLISHING COMPANY,

Suite 510 Marqnette,

CHICASO.

RELIANCE
AND MOTORS.

H. W. DYAR,
204 Dearborn Street, Chicago,

PUMP

I

High Speed Automatic, Medium Speed Automatic,

SEND

pound, self oiling, V^h volts.
One large Switchboard and Instruments.
Urown Engine— One 18x48 C. H. Brown.
All ready for delivery and guaranteed.

"

Automatic.

Atlas Automatic.

Direct Current LlgliUng and Railway.

One 45 and one 60 K. W. Edison Hi-polar Com-

"
"

Russell Automatic.

READY AND GUARANTEED.

FOR

BULLETIN.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

NOTICE.

inches, George H. Corliss.

38x72 inches, George II. Corliss.
32x44x60 inches. Ailis Blo\ving.
28x48 inches, Allis Bloomlnjt Mill.
20x48 inches, Watts Campbell.
20x36x36 ins.. Macintosh A Seymour
Compound.
17x30 inches. Buckeye Automatic.
14x24 inches, Buckeye Automatic.
16x30x14x24 Ins., Dtane Com. Duplex.
16x2^x10 inches. Worthington Hy-

WIS.

AGENTS WANTED EVERYWHERE.

III.

FOR SALE.

ISSUE.

13x20

DAVENPORT, IOWA.

DYNAMOS FOR SALE.

ENGINE 40x72

ILL.

Buckeye Automatic.
Buckeye Autoinatic.

BOILERS.
I

with us free of charge.

THE SCIENTIFIC EXCHANGE,

inSt. INDIANAPOLIS. IKO

16x32
13x21

9x12

Bend, Ind.

ings and figuring cost of materials, etc.. $80 to $100 and Expenses
$f 25
2 Draftsmen, Structural Steel
6 Draftsmen, Electrical
$70 up
1 Draftsman, Mechanical, especially
good on screw machines
$100
Draftsmen, Surveyors, Engineers and
Specialists will do well to register

Wash

8%x9 Armington & Sims

PER MONTH.
5 Draftsmen for Architectural, capable of designing entire build-

OFFMAN

G.EQ.
E.

ENGINES REBUILT AND READY.
.34x60

Electric Light, Gas, Water, or Telephone
Plant, no matter where it Is. Send description
and cash price and learn how. I have or can
tind the plant you want to buy. Tell me your
requirements. A. M. BARRON, Desk E, Souili

POSITIONS OPEN.

I I
295.

Address

ELECTRIC DEPARTMENT, ROCHESTER GAS
AND ELECTRIC COMPANY. Rochester N.Y.

200-K. W., 250-Volt, DirectConnected Qenerator, complete -nith enWill pay spot cash. Address
gine.

POLISH

DLISHES «LL METALS.

W. W. WHITEHEAD COMPANY,

FOR SALE.
Light and Steam Heating Plant In
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights; live 1,200 C. P arcand89,32 C. P.
Incandescents onetreets, 90,000 feetof wireon
streets, 415 poles, 75 meters, 45 transformers.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made In new isolated oullding. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places
All light patrons on meter basis,
15 cents per 1,000 watts.
Will sell on easy
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTH-

for

WANTED.

U.S. METAL

Electric

Southwestern Territory with large lirm.
Send reference and detailed experience. Address box 94, care Western Electrician, 510
Marquette Bldg., Chicago.

ITS LUSTER. nOLDS OLD TRADE AND MAKES NEW, DOES
years. Sold by agents and oe

C.

pany desi

does not

ie

Post Office at Joliet, Illinois, In ac-

cordance with the drawings and specification,
As manaj^er or superintendent of telephone copies of which may be obtained at this office
company. I am 33 years of age, strictly tem- or at the office of the Superintendent of Conperate and have had 7 years' practical work struction, at .loliet, Illinois, at the discretion of
with Independent telephone companies. Dn- the Supervising Architect. JAMES KNOX
derstand line and switchboard construction. TAYLOR, Supervising Architect.
Have just finished building 4 new exchanges
and am at present manager of 5 exchanges. Best
of references.
Address liOX 90, care Western
Electrician, 510 Marquette Bldg., Chicago.
At bargain. One A. Thomson-Houston dvnamo; one loO-H. P. Hall engine; one 100-H P.
Ball boiler:one 120-H. P. Casey A Hedges boiler;

fully.

ERioRATE. Established

WAMT

insertion; additional

July 19, igo2

TO THOSE INTERESTED

IN

ELECTRIC

LIGHTING.

draulic Duplex.

12x8x12 Inches, Smlth-Vaile Duplex.
10x5x10 Inches, Hall Duplex.
20x9x14 inches. Blake Single.
lOxlOv^xlS Inches. Hughes Single.
"
12x7x10 Ins., Cope A Maxwell Single.
10x6x16 inches, Titusvllle Single.
Send for Complete Monthly Stocklist.

"

WICKES

BROS., Saginaw, Mich.

45th Street and A. V. R. R. Pittsburg. Pa.
No. 95 Liberty Street, New York City.
No. 1214 Marquette Bldg., Chicago, 111.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is thpcr.'.y work of its kind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; it will he what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.

Postage

free.

P.
P.
P.

FOR SALE.

Large stock of alternators.
Send for monHi^y bargain sheet with complete
Itsi and net-Tirlces of machines.
All apparatus

irmaiuros,

fully gua'anieed.

261 WashlnKlon

One hundred
ai

tons soft

a barKaIn
St.,

sli<

et sleel

for small

WALSH'S SONS &

Newark, N.

.1.

CO.,

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos. Armatures,
Motors, Arc Lamps,

Machine and Carpenter
Work of All Kinds

Correspondence Solicited
i£iIS^

FIRST-CLASS EQUIPMENT THHOUCHOUT.

Fans, Instruments.

WESTERN ELECTRICIAN
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The Telephone Hand Book,

New Dynamo

Tenders' Hand Book,

BeH Hangers' Hand Book,
Incandescent Wiring Hand
Electric Transmission

Book,

Hand Book

Comprise the famous Western Electrician Hand Book Series.
Price,

by mail, postage prepaid,

$1

A VOLUME.

Electrician Publishing Co.,
510 Marquette Building, Chicago.

^^••i

••^•e^««««e^*«»«««»«««t

LOW RATE EXCURSIONS

"THE

— —
10

The Inspector

N[W YORK AND AFLANTIC CITY
VIA THE WABASH.

OVERLAND
LIMITED"

AND
,

Tickets will be sold from Chicago as
above July 17 and 31, and August 7 and
14, at ti8 (or the round trip, wiih return

Trouble Man.

T

limit of 12 dajs, including date of sale.
Write for printed matter containing maps,

time cards and full information.
P. A.

97

ADAMS

PALMER,
-

ST..

By

A. 0. P. A.

A. E.

DOBBS.

California
m THE UNION

CHICAGO.

-

ELECTRIC
LIGHTED

„ -

-vs PICTOB*^

Thia-trahi

:

PACIFIC.
MODERN

really a FIRST-CLASS

is

HOTEL, with
Parlors, Drawing Rooms, Bed
Chambers, Boudoirs, Libraries, Smoking^

Handsome

AMERICAS MOST POPULAR RAILWAY

Full of information and diagrams for the operator,

CHICAGO1^
ALTON

exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switch-

PERFECT PASSENGER SERVICE

— KANSAS

i

G

ass. Fragrant FInwcrfl, Eitctric Candelabra. E c).

Promenades. Observation Rooms, Electric
Lights, tiectric Fans, Telephones, Electric

Reading Lamps, Perfect Heat, Etc

RUNS EVERY DAY
E.

This

and

for

is

a practical book, written in plain language,

anyone interested

receipt of price

_

.

,

.

ONE DOLLAR.

t

technicalities.

Substantially bound

7 Days
(t^C
^^Lcuvf
O

Chahltos,

PA8SEK0ER AoniTf

81OO

Relura.
p.

1

Lake Trip

IiU'IikIIubMvu'h and Hcrtlis—
Chicago to Mackinac Island and Return.
CMik-uc" utui(hiju.S:r.« p. m.

Muske gon or Grand Haven
and

510
J.

il

\V td., I'rl., A: l^ul.

W-«-4^-4'-*-0^-*-4-*-0-€'-4f*^ '*-0-4^-ti-*-**^;-€<-tf4f*4f< '**'tf******4f*4f^:*4

ELECTRICIAN PUBLISHING
Geo.

in cloth.

HcrthsloESCANABA, Mich, and

Including

Chicago

>

No

esjisHAi.

Neb.

4 Days MLake Trip
LeuvuChlcuBo
Leiivui

Mailed anywhere on

TEXAS. FLORIDA. UTAH.
CALIFORNIA -x. OREGON.

THE YEAR.

LLomax,G.P.&T.A., Omaha,

4£| ty

in telephony.

CITY.

IKVT .SPRING*.. Ark. DENVER.Colo.

IN

boards.

CHICAGO .-.KANSAS CITY,
CHICAGO — -ST.LOUIS.
CHICAGO —PEORIA.
-ST.LOl'IS

and Reading Rooms, Barber Shops, Bath
Rooms (hot and uld waier), Superbly Appoin; cd
Dining Rooms (Olillering with Mirrors, Lul

Ti4&

RETURN
p.

ni.,

$075
daily*

Finest
Service
on the

CO.,

Lakes

MARQUETTE BUILDING, CHICAGO,

Poj»
,

complete informaiion

Bee local Hailroad
or addreHH

Agent

DAVIS, C. p. A., GOODRICH LrNE,
Chioago, III.
•
Footof lyiiohigan Ave.,
R. C.

WESTERN ELECTRICIAN
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Success
Comes onlj

BEST
We

to those telephone

can supply

Is

assured

EVERYTHING USED WITH TELEPHONES.

1902

19,

Construction

Telephone

Continental

Go.

GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC
LIGHT, HEAT AND POWER PLANTS.

exchanges which use th(

material. IC you use our goods success

July

BLDC.; CHICAGO.

TACOIWIA

No

order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care.
Large stocks always on Land.
Telephones, every style and grade. Long and short
bacicboards. Elegant finish and design.
Prices that
will suit. Hard rubber receivers. Oak or walnut woodwork. New ideas in magneto bells. Each Instrument
guaranteed.
All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

Electricians' tools. Lightning arresters, carbon and
fuse. Extension bells— standard and bridging. Circuitclosers.
Transmitters of various styles.
Repeating
coils, induction coils, construction material of all kinds

WBITB FOB

SWITCHBOARDS, TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.

OATAIiOQITE.

Write for Catalog and Prices.

KOKOMO

GentralTelephoneft Electric Co.,
No.

u
o
o
o
n
o
o
o
o
o
<•

909 MARKET STREET. ST. LOUIS. MO.

Desk Talephona.

I.

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO,

PRACTICAL FEATURES
OF TELEPHONE WORK.
By A.
4

Cloth, 7 by 5

Inchis.

E.

AND TELEGRAPH

TELEPHONE

134 pages.

Appendix.

75 Cents.

Note Beautiful Mechanical

"T^HIS work

is designed
a simple, plain-speaking handbook for the practelephone man. Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.

Simplicity.

tical

i>

o
o
o

SEND FOR SAMPLE.
Uefore attachment.

^

5 10

^

cable.

20-inch "Spread,"
points up or down.

ll'/^-inch "Spread."

CO.,

on

nr

forge finish.
points

ELECTRICIAN PUBLISHING

o

In place

These Pole Brackets forged
from
and ^^ round iron;
punched for
bolts with

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

o

CONSTRUCTION SPECIALTIES.

PATENTED
GALVANIZED STEEL
CABLE HANGER.

DOBBS.

illustratei.

IND.

up or d »wn.

Correspond with us. We have good specialties and UP-TO-DATE. Tell us what you want.
Corner brackets, Ouy bhlms and Special forcings Made to order.

MARQUETTE BUILDING, CHICAGO.

THE NORTON TOOL

CO., West

O.

Parle,

"YOU PRESS THE BUTTON,

Secured

through

quickly

Electrician "Help

Wonted"

Western
ads.

CHICAGO

TELEPHONE PAY
STATIONS and METERS
Have unique patented

SPARK 00

DOES THE REST."

WRITE FOR CIRCULAR.

You can

find

your circuit troubles In a moment

with cur direct readinir ohmroeter. Ask your
lupply houKC for it, or write for information to

Chicago Pay Station Co.,

FOR EVERY PURPOSE.

VARLEY DUPLEX MAGNET

THE OHMMETER

features giving tliem
exceptional value.

130 LA SALLE AVE.,

CHICAGO, ILL.
PHILLIP5UALB. R.

CO.,

LLINOIS ELECTRIC SPECIALTY COMP'Y,

CHICAGO.

I.

TACOMA BIMLDIMC. CHICAGO.

IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK.

Webb.
This

16mo, 150 pp.
tiandl>ooli is a

Price

By Herbert Laws

$1.00.

and
a practical book on telephone working and management,
based entirely on standard American practice. It is extremely useful to telepjione inspectors and operators.
reliable treatise on telephony,

AMERICAN TELEPHONE PRACTICE. By
B. Miller,

M. E.

Kempster

Price $3.00.
This is the first complete treatise on telephony in the
English language. The text is profusely illustrated by
cuts of commercial apparatus and carefully prepared
diagrams of circuits. No diagram Is given without a full
explanation. The apparatus, circuits and methods of
the American Bel! Telephone Compapy and of the various Independent companies are fully described. The
apparatus and methods used in making all of the tests
required In commercial telephone work are fully treated.
510 pp.

380 illustratlon.s.

THE INSPECTOR AND TROUBLE MAN.

By

A.

E

Dobbs.

A

106 pp, Price $1.00.
prnetical book, written

information

and

diagrams

in

plain

the

language.

Full of
exchjuiire

operator,
inaiijitrer,
Inspector, trouble man and lineman, A coinpiclc description of tplcphones. how to find .'ind remcily
tiirii- iritubtcs, lo^'cilicr with woriting plans for exchuiigc
cohsiriHtloii, <-.iii|.l(l(' with diagrams of all up-to-date
l<-lfiilioii('s and switcliboards.
for

THE

A, B, C, or
TELEPHONE. By J. E. Homans,
A. M. 352 pp. 269 illustrations. Price $1.00.,
Owing to the demand for a comprehensive book giving
a clear, terse idea of the principles governing the construction, iustnllntion. care and management of telephones and thfir nitpHaiices, this book has been compiled. It has Immii tlic aim of the author to make this
the most eomplcle elementary book on this subject for
the practical olectrieian, wlreman, lineman and engineer, and It Is wrltteu In a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK.

By

E. E. Second edition, revised and
288 illustrations. Price $1.50.
enlarged.
In this work the writer has endeavored to produce a
manual of moderate size and cost, but thoroughly practical, and detailing, as far as space will allow, the most
i-cccnt
methods of telephone working. While the reiluinTiicMls of telephone nupluvrs have bctu ki'itl mnsliintly in view It Is fully inlrndcMl .-ilso tliat tlu- bnok shall
be of ser\'iee as a source of Information on teleplir)nie
matters to users of the telephone and to the public gen-

Joseph Poole,

A.
360 pp.

I.

erally.

PRACTICAL FEATURES OP TELEPHONE WORK.
A. E. Dobbs. 134 pp. Price 75 cents.
A simple, plain-speaking handbook for the practical

lelrphone num.

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING

CO..

TO

FINL

of technicalities.

TELEPHONE LINES AND THEIR

By Wm.
Price

A

J.

Hopkins.

Sixth edition.

PROPlCRTIES.
Illustrated,

272 pp.

$1.50.

MANUAL OF TELEPHONY. A

tion. By W. H. Preece. F. R. S.,
pp. 333 illustrations. Price $4.50.

new and

and A.

Idrge edi-

Stubbs.

J.

508

TELEPHONES, THEIR CONSTRUCTION AND FITTING. A Prartirnl Manual on the Fitting Up and Main-

tenance of Teleiiiioiie :ind Auxiliary Apparatus.
AMsop. 191 pp. IGS illustrations. Price $1.25.

TELEPHONING OF GREAT
Paper.

By

CITIES.

By

F. C.

Bennett.

Price 35 cents.

MAGNETO HAND TELEPHONE.
Fitting

Up and
SO pp.

Adaptability

23 Illustrations.

to

Its

Construction,
Use.
By

Everyday

Price

$1.00.

ELECTRICAL TRANSMISSION OF INTELLIGENCE
i'KIMErvS OP ELECTRICITY,

AND OTHER ADVANCI'M)
treating on
ton.

Work

AND HOW

complete handbook for telephone inspectors.
J. II. McMannian, edited by Prof. C. H.
Haskins. Eighth edition. 16mo, 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone employes, written in a popular style and devoid

By W. Hyde and

Iluglie.s.

By

TROUBLES

TELEPHONE

THEM. A

3:i0

pp,

lelegraph. leleplione. etc.
I'riee .$1.00.
SS lllnslralioiis.

tlu-

By

E.

J.

Hous-

Published, Sent on Receipt of Price-

51P MARQUETTE BLPC, CHICAGO.
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Have You
Investigated the

EUREKA"

0.20 RECEIVER?
a crackerjack.

Ii's

wm

SWITCHBOARDS AND TELEPHONES
of Every Description
S;ini}ilo<!

No.

"20

for

Common

Battery and Magneto Systems.

ohecrfiiUy siibminotl.

.

Receiver Assembled.

EUREKA ELECTRIC

.I^rloes Right.

Ko.

CO.,

-20

143-149
SOUTH CLINTON ST.

Receiver E.\po.sod.

CHICAGO, U.S.

A.

TO SAY
A

,

transmitter

is

type amounts to

tiie

Iong=distance

very

now
many so

little

days since there are so

called long-distance instruments on

the market that will not talk 150
miles

under the

most

favorabit?

conditions.

GUARANTEED BETTER THAN THE "BELL SOLID BACK"
IS AMPLE PROOF THAT KELLOCC TRANSMITTERS ARE
REALLY LONG-DISTANCE INSTRUMENTS.

WRITE FOR

KELLOGG SWITCHBOARD & SUPPLY
229 So. GREEN ST., CHICAGO.

CEN'L CATALOG.

CO.,

REMOVAL NOTICE
Owing

SWITCH

demand for our
Apparatus, we have found

to the increased

Party Line
it

A

ON

necessary to seek larger quarters,
to 610 Wilson Ave.

and have moved

THE

Write for descriptive matter of the

l:mE"sE?^?T';Or^

RIGHT

SIGNALING APPARATUS.

LINE.
No

sliding parts exceplin^' tlu'
All springs German silver- luu^,

Metropolitan

]

Many improvements embodied

contact points
kind durable.

iiHini
i

INTERNATIONAL

In

"

Telephone and Electric Co.

Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

CHICAGO.

"""TmcAcoru.'s. a"' International Telephone Mfg. Co.

Telephone Troubles
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in

IT

MOON

TERMINALS
METALLIC

OUTER

Your Exchange.

CASE

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL.

.

.

.

ProtecMhe Telephone Cables

The Metal Case slides either
up or down and Is more dur
able and convenient than
wooden box.
The Moon Terminal has
ffcord. It has never losi

;i

;i

a

cable.
Tlie

Ofly Perfect Party Line Selective Ringing Tele-

phones.

Write for Catalogue
and [*rices.

Write for Descriptive Circular,

MOON MFG.

AMERICAN ELECTRIC TELEPHONE
No.

36-58 W. Jackson Boulevard,
3.4

Central En':rgyTeItphot,e.

CHIC&OO,

CO.,

43-49 S. Canal Street,
CO.,

U. 8. A.

CHICAGO.

WESTERN ELECTRICIAN
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NEW CATALOGUE OF

ELECTRICAL BOOKS,
You Ought

to

Have One.

Sent Free on Request.

ELECTRICIAN PUBLISHING CO.,
MARQUETTE BUILDING, CHICAGO.

510
o

«''*'» '»'«'«-'»«-*'^'4
TO
THE
8 ARE YOU LOOKING FORTROUBLE?
•
IF SO, GET A COPY CF

TROUBLES |
I TELEPHONE
ANDUOW TO FIND THESI
9
%
BOTH MAUNETO «ND COMMON BATTERV
SYSTEMS.
8th Edition Just Out.

9
Z

the

of

Western Electrician for the

The Wisconsin Central Ry. will take you there
In proper shapeDally trains at convenient
hours leave Chlcag from Central Station. 12lh
St. and Park Row (Lake Front), lor St. Paul,
Minneapolis. Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
Id dining cars are served a la carte.
Nearest
ticket a§ent can give you further information.
>

JAS. C.POND,
6eii*l

Price, 25c.

year 1901 was the largest in

Publishing Co.,

Electrician

The business

GREAT NORTHWEST

510 Slarqnette Building,

CniCAGO,

BUY YOUR BOOKS

I

FBOM THB

its

Ghicago to
New York
Boston
VIA

THE

history of fifteen years.

Electrician Pub. Co.. 6

f

The

-

Famous

Limited.

Train

through
THE
Chicago^; North-Western

oftlie

way from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skilffn!
management can make it.

train service of the

World.

New York

at

Chicago— St. Paul— Minneapolis

Wabash from Chicago.

station, Forty-

second street, the center of the hotel and
shopping district, or downtown at Franklin
street station,

in close

proximity

to

all

ocean steanaship docks and Jersey City and
Brooklyn. For tickets, sleeping car space

and further information

call

on or address

JOHN W. COOK,
O.

VIA

this favorite route arrive

uptown

W.

of Everything

Pioneer

Through sleeping and dining car service via

Passengers via

Marquette Blcl|., Chlcig*.

The

West Shore Route
Nickel Plate or

'Best

1

and

POPULAR

in

Pass. Agent)
Milwaukee, Wis.

p. A..

205 S. Clark Street, CHICAQO, ILL.

The
I MONON ROUTE

c.M.ap Rjwv!
LUXURIOUS PARIjOR AND DINING
CARS BV DAY.
PALACE SLEEPING AND COMPARTF
Wt Er»lT C.A R S BY N G HT
6 TRAINS D.A.IUY BETWEEN
CHICAGO AND THE OHIO RIVER
WM M'DOEL

P«.»o,«i«o.

FRANK J RFIDjjf^MamxiT CHASM

CHICAGO.

.

ROCHWEU

"-"Hon

&

St.

PaurRy.)

cisco, daily.

The

Colorado Special* only
two iiicrlits to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

Equipment and Service

a(nid

I

The Overland Limited, a
macnificcnt electric-lighted train, less
than tlirec days Chicago to San Fran-

St. Paul Road.

(Chicago, Milwaukee

(Jnequaled.

TheNorth-WesternLimlted,

tables, maps and information
(urnished on application to

Time
F. A.

MILLER. General Passenger
Chicago,

Rail-

an electric licliteJ daily train between
Chicago, St. Paul and Minneapolis.

Agent,

H. R.
3cl

111.
'

MCCULLOUGH,

Vice-Presklcnt.

W.

H.

KNISKERN,

Ccn'l Piisg'randTkt. Apt.

Chicago, 111.
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POLES

I

LINDSLEY BRDiriERS COMPANY.WHOLESALE PRODUCERS ""Src'ilc^.^"'^PORTLANO.OREGON 8(5P0KANE,WASH. 50-FDOT TO BO FOOT

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

RLJSM

((

M ICM.

Central Manufacturing Go.

That's what we are looking for and
how big they are either.
All sizes from 20 foot up, and the

MALTBY LUMBER

It

don't matter

price

is

Ottttu'eogt,
Tetn.

right.

BAY CITY, MICH.

CO.,

If

youwant

Tellov nu,
Otoca Itmi,
Loontt Flu,
OU Flat, Electtloil Uoolliagi, OiX Brukita.
LABOB .^TOCKh UN HAND.
OeUTered piicea quoted, F. O. B. oar«. your oltT,

CEDAR POLES

Id

Write Us

Tie Plugs, Paving Bioolts, Etc.

It

any quantity.

OrWiCITB US.

POSTS, SHINGLES,
will pay.

Send your Book Orders

to

ELECTRICIAN PUBLISNIII6 CO.,

THE MORSE CEDAR CO.Saginaw.Mich.

610 Marquette

Bldg.. Chicago.

CEDAR POLES.
From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

C. H.

CO.,

WIS.,

Produeart and Whtlataltri of Whiia Cadir Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

CEDAR
IT

POLES
YOO

>AY

^A/l

To get our Prices on 3S-foot O's by return mail. W« can Save You
Money on other Lengths as well.

KELLOGG SWITCHBOARD and SUPPLY
a29 So. GREEN ST..
CHICAGO,

HTjA'wr'TT

npB^irifs
Uf
MCi.K

i

(

n

tl«E

t

SPECULTr

Of

WESTEflN POLES.

CEDAR POLES

s.P.E,,s«mo,«ECTE,»«

Building, Cleveland, Ohio.
New York.

g^g „joj(i„ay,

YARDS AT:

POLES, TIES, POSTS.

TO 80 FEET.

lOUt LEHCTHS

Keystone Telephone Building, Philadelphia, Pa.

i Electric
.

CO.,

ILL.

CARNEY BROTHERS COMPANY, Z".:

W«

PRODUCERS.

want your

'".KTHfinquiries always.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
D. M.

FULMER LUMBER

POLES

W.

CO., Florence, Wis.

C.

STERLIIM i SOI,

MONnOK, MICH.

KUtm

Fsl* Tirdi In lUeUiaa.

TIES.

Wbolauli FfoOuMM

far It

TORREY
CEDAR CO.,

r«*M.

Cedar
CEOAR

CLINTONVILLE, WIS.

POLES.

ft

WMITt eiDAR.
ibaho cedar ip

to

CROSS

BERTHOLD

so n.

ARMS.

JENNINOS,

•Tt LOUIS.

Larf • Blfok CtnilinUy

LOHQ LEAP

Chemloel Building.

PINE

AND

FIR.

POLE DEALERS ADVERTISING
LINE

BUILDERS' TOOLS.

Our Tool Book

tella
about
It li of Interest to all lIuemeiL

copy now,

them.
Get a

FREE.

Headquarttrt for LInemen't Tools.

MATHIAS KLEIN

^

& imroScl^S.^'i^'^-

mf
6\

Poles

rdl.e:s

Co. Escanaba.Micm.

WESTERN ELECTRICIAN OBIAIN MOST EXCELIN

M.KLCIN & SON.

LOMG DISTANCE PM0NE:_
A. P. Hopkins

m Hm4.

THE

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

WITTENBERG CEDAR

O.

MLJELOEIl-

J.

Producers and Wholesalers

\A/Kii-te

CEDAR POLESandTIES
V/RITE FOR PRICES

TIE CO.
E.NAUGLE
E 135
ADAMS ST. CMICAGO.

CO., Wittenberg, Wis.
LOW PRICES.

A LARGE STOCK AT

Cedar

of

Main Yard and Office at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pemblne, Wis.

'
We

have a good aBsortmcit

of Poles

on biod, aod can execute orders promptly.

Write as for Prlcca.

White Cedar Poles

J
SOUTHERN
*'*'" III^ Ilia TROLLEY & ELECTRIC LIGHT WORK.
TI!E

BEST POLE

IN

THE MARKET FOR

Yellow Pine Cioss-Arms, Locust and Oak Pins.
Ask for Prices.
Large Slock Always on Hand.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

New

York, N. Y.
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The Westinghouse Integrating Wattmeter
can be depended upon to begin recording at a lighter load than any other
meter on the market and to register up to heavy overloads with accuracy,
and with any power-factor. It will continue to do so for years without
cleaning or recalibration.

For

illustrated booklet

on Westinghouse Integrating Wattmeters address

nearest district office of the

Westinghouse
&

Electric

Mfg. Co., Pittsburg, Pa.
Sales Offices in all large cities.

Measurements for Candle Power
Sawyer=Man Lamps.
are

made by

of

operators using the very latest

skillful

and best photometer equipment made^ giving the
highest

accuracy

on the basis

of

commercial

operation.

Sawyer=Man
New

Electric Co.,
York.

ELECTRICITY FOR ENGINEERS
Latest Edition,

Now

Just the
PART

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

CHAPTER I: Electricity; rositive and Negative; Conductors,
r .
Jon-Conductors and Insulators; Electro-Motive Force; Volts; Keslstanfte; Ohms; Current; Amperes.—CHAPTER II: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—
uHAPTEK III; Armatures, Construction of, I>ifterent Kinds of; Commutators, How Made and Connected; Heating of Armatures; Eddy Currents.— CHAPTER IV: The Current; How Produced;
faductlon: Series Wound Dynamos; Shunt Wound Dynamos; Exciting the I'ields; Constant Current and Constant Potential DvTiamos; Series and Parallel; Parallel or Multiple Arc System.—
JHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; E.vhausting; Testing;
uandle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.-CHAPTER VI: The Arc Light; How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out.Mechanism; Action of Current; Clutch
t,amps; Clockwork Lamps; Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators
md Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
»t Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VIII:
Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.— CHAPTER IX:
.Vmerlcan System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
UELAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir!ults through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial:
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Comiiound Wound
Constant Potential Brush Dynamo.— CHAPTER XI: The Edison System; Automatic Regulator;
circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Diagram of Circuits; Description of Parts and Operation.— CHAPTER XII: Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
ictlon of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Reguator; Circuits in Regulator. -CHAPTER XIV: Thomson-Houston System of Automatic Current
Regulation: Dynamo; Armature; Commutator and Brushes; Controlling Maenet; Wall Controller;
Olagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
current Regulation; Dynamo: Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
iinpere Meters; Tangential Scab; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
».nd Potential Indicators.—CHAPTER XVIII:
Testing; Galvanometers; Astatic Needle; Dllferintlal Apparatus.— CHAPTER XIX:
Wheatstone Bridge or Electrical Balance; Diagram of Cir:ults and Metliodsofu.se; Bridge and Rheostat; Round Form; Square Form.— CHAPTER XX:
as
a
Testing Instrument; Armature: Field; Bell; Diagram of Circuits.-CHAPTER
l'i?x'^,^l5neto
4.XI: Coupung Dynamos Together; In Series; In Shunt; Series, SImnt and ( 'ompouud Wound Ma!hines.—CHAPTER XXII: Switches and Switchboards; Loop Switch; I'hig and Socket; ('hange
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; (ieneral Principles the
3ame as In Dynamos; Types; Shunt and Kirlos Motors Suitable tor all General Purposes; Regulattoaof Shunt Motors; Of Series Mi>tors: Counter E.M. F.J Direction of Kotaclon and Direction of
>wr«Dt; Stsrtlnn Motors; Diaeram ef Connection.

CONTENTS.—

Orders for above book, or any

electrical

PART

CHAPTER I:.
CONTENTS.—
Armature;

Alternate Current Dynamos; Principles of ttti
Winding; Connections; Lamination; Different Types ot Alterna
Leading Systems; The Brush Generators; Magnets; Armature; Principles of In
duction.— CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna
mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo,
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Trana
formers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Colls; Ef
feet of Induction; Transformers.— CHAPTER V: Transformers Continued; Induction Coils; COB
verters; Transforming Up and Down; Design of Transforiwors; The Static Charge; Protectloa
Against; Grounding the Secondary; Other Devices; The Foil I'rotector; Different Types of Trans
formers.- CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Windingof Transformera.
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System; Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Flacins
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII; Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.— CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flr.t Carbons.—CHAPTER X,Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.— CHAP
TERXI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Currenti
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of SevermJ
Forms of Instruments.— CHAPTER XII: Measuring Instruments, Continued: Hot Wire Instmments; Tlie Cardew Voltmeter; Details ot the Instrument; Low Potential Voltmeter.— CHAPTER
XIII: Voltmeters: Double Coil Voltmeter; Two Types.— CHAPTER XIV: Spring Meters; Curie*
Spring Meter.— CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Oper»
tion of Instrument.— CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prln
ciples of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Prln
ciples of Operation; Watt Meter; Thomson Meter.— CHAPTER XVII: Generators in Parallel.
Difficulties in Operatingj Alternate Current Generators in Parallel; Arrangements of Circuits aao
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.CHAPTER XVIII: Ohm's Law; StrengOi of Current; Formulas and Examples; Power and H«a»
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors,
II.
Field; Field Current
tors; Regulation;

work published promptly

PRICE, $2.50.

sent

ELECTRICIAN PUBLISHING CO.. SIO

on receipt

of price, postage prepaid.

Marquette Bidg.. CHICAGO.

July

10,

WESTERN ELECTRICIAN

1902

FORT WAYNE

SERIES enclosEju

ELECTRIC

WORKS

"•

MAIN OFFICE
AND FACTOILY.

\

"WOOD" D. c. arc
LAMPS

J
^---^-^

FORT WAYNE.

IND.
SALES OFFICES

IN A

THE
BEST LAMP
ON THE MARKET

LLLARGE

CITIES

"ELECTRIC LIGHTING,"
A PRACTICAL. EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Others Interested in the Installation or

Operation of Electrical Plants.

BY

F-RAIMCIS O. CROCKEZR,

Professor of Electrical Engineering, Columbia University,

Prico ^3, l^repaid.

-

^rac-tioal

New

and

York.

tJp--to-Da-te.

Just the Boole you want. 450 Pages, over 150 Illustrations. Read the

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classificatioa
«nd Selection of Electric Lighting Sj'stem; Chapter V, The Location and General Arrantjement of Electric Lighting Plants; Chapter VI, Buildings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Cliapter VIII, The Steam Engine, History and Genf-ral
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connections between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
.CVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Cnapter XXII, Switchboards, Including Switches, Fuses and Circuit- Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Eneineer and Electrician who deaires to thorooKhly master tlie Art ai Electric Ligtitins shdnld Iiare
tliis book. Sent |tromptly.

ELECTRICIAN PUBLISHING COMPANY.

Suite

510 Marquette

n,

copy of

Building,

01H8OA00.

WESTERN ELECTRICIAN

New Paper-Weiqht.

Jl
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VULCANIZED FIBRE.
Highest gtides for electrical iasulation and meehaaicil pofposcs, in slieet*,
and special ibapet. Catalogue! and sampiei on application.

tubet, rods

VULCANIZED FIBRE

CO.,

-

Wllmingrton, Del

Ti=?miviF=»M
SMALL CENERATINC SETiS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
request to any Supply Company
officer or P, A. Mailed to any address for ten
cents to pay postage and packing.
We have tried to make a good paper-weight
MS we have always tried to make a good fuse
wire.
Sent

on

GENERATORS

HICAGO,

MOTORS

TRIUMPH ELECTRIC

863 BROADWAY, NEW YORK.
ST.,

AND

OF ALL KINDS AND FOR ALL PURPOSES.

CHICAGO FUSE WIRE & MFG. CO.
368 DEARBORN

.

WE MANUFACTURE

f^END

FOR

U. S. A.

CO.,

11'

WE"

BULLKTIN

CINCINNATI, O.

ff

ii

iBIack Diamond
ifi

Works I

File

MOTOR DRIVEN TOOLS

Ibc. 18*5.

Bst.ises.

BULLETIN No.
Prize

Medals

Awarded

at Atlanta,

Expositions

1895.

^ OVB,

I
^

«OOil>8

G.

ABE ON 8AI.S lal KVBIIY IiEADINO HABDWABK
lar THE UMITBI* STATES AND CANADA.

8TOKB

&

Comprising a series of illustrations of the

Gold Medal

at

Inlernational

4^

24.

Special

Twtive

H.

BARNETT COMPANY

PHILADELPHIA, PA.

There'll
All

Hto-t

bi

J*

motor drive of machine
be sent upon request.

A

tools.

copy

will

W
Jj^

|
^

Tim©

Summer

UNLESS YOU WAKE UP AND BUY A

COLONIAL FAN
We cansell you Direct

Current

Ceiling or Desk Colonial Fans
Semi-Inclosed Motor Driving Press.

Cheaper than you can Buy Elsewhere. Try us.
Large Stock. Quick Shipment.

THE CROCKER-WHEELER COMPANY,
ST. LOUIS ELECTRICAL SUPPLY CO.,
1118 Pine St., ST. LOUIS, MO.

Works: AMPERE, N.

J.

large Cities.

STURTEYAWT SYSTEM

FOR ELECTRIC LIGHTING AND

HEATING £• VENTILATION
Centralized plant.
scattered steam piping.^.
Utilms exhaust steam.
Sendfor Catalogue'" 84f
^

No

VertlosI,

Simple,

Compound,
Belted,

Direct'Connected.

Buffalo

OF

^^

TYPES:
Horizontal,

i'

all

BUFFALO
HIGH SPEED
ENGINES
POWER SERVICE.

,;

Office and

Sales Offices In

Forqe

BUFFALO,

Company,
N. Y.

CHICAGO OFFICE, 22-24 RANDOLPH

ST.

B.F. STURTEYATiT

G*.

boston,

.NEW YORK PHILADELPHIA CHICAGO LONDON
•

•

•

•

70l.

mi.

$3.00

Ph

by Eectrleian
PubUsUng Companr, Chlc&ffo.
Copyplplit. 1001.

Aaiui.

MP ^CiA.
FV
iPwIr

N.

RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WESTERN CELLING AGENT,
1""^
Electrical Company,

BOSTO N, MASS.

.75-81 Cornhlll,

CHICAGO.
lonadnock Block. CHICAGO
137 Monadnock

1.

a Copy.

NO,

4,

National
India

R.

Rubber

€«.'«

RUBBER COVERED
'SM/^IRKS A.ND OABI_KS.
OFFICE AND FACTORY: BRISTOL.

Simplex

"=*M,vo°
H.
R. HIXSOH,

1

Cuts

10

26, 1902,

INSULATED
WIRES AND CABLES.

I

I

CHICA&O, JULY

R.

I.

ihadc MAnn

CRESCENT RUBBER INSULATED

1889—Paris Exposition,
Medal for Bnbber Lnsnlation.
1893—World's Fair,
ISedal for Rubber Insnlation,

;l.on/>

WIRES AND CABLES
National Code Standard,

CRESCENT INSULATED WIRE AND CABLE

THE STAIVDARD FOR
RUBBER IWSlIIiATIOBf.
Okonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE
"""'"^-

(

chJeJer-.

O*""

*"•• Factory.

CO.,
TRENTON, M. 1.

Sole Manufacturers of

TRADEMARK.

VZ{m

""«'"

Bs'IarojIy'street.

253

Bfoailway,

Wealherproof

Wires.

jJbL

CO., Ltd.

New

York.

WestinghouBe Bldf.,

Chicago.

Pittsburg.

^|r

56 Liberty

101 Milk

Go.

122B Betz Bldg..

St.,

New York City.

San Francisco.

Mills Bldg.,

Geo.T. Manson, Gen'l Supl,
W. H. Hodglns, Secy.

Gable

Underground

Standard
822 The Rookery,

Philadelphia,
Boston.

St.,

p».

ElectricGables,Gonduifs, Wires and Accessories.

B

Also Hleh Qrade Bnbber Covered Wires and Cables.

INDIANA RUBBER AND INSULATED WIRE CO.,
,^«*^'^^

Tlie

MANUFACTURERS OF

All

Bossert Electric Construction Go.

Paranitt Rubber Covared Wires and Cables,

MANUFACTURERS OF

UNDERGROUND. AERIAL, SUBMARINE AND INSIDE USE.
TBLBPHONB, TBLEaRAPH AND PIRB ALARn CABLBS.

STEEL OUTLET AND JUNCTION BOXEIS,

Wires ere lesied

SWITCHBOARDS, PANEt BOARDS, SWITCHES, ETC.

JONESBOBO. IND.

at Factory.

2,000 IN USE.

QASOLINf MOTORS

BARE AND INSULATED

-FORBICYCLES,

.

Blpoittr and UultlpoUr UoCor*
trom Hto 60 horeapowcr. D^iiamo8 from 10 Uehts to TOO. W« mU

Qood profits tor

or rent.

Affenta.

Tbe Hobart EIec.Mfr.Co..Tror.OU«.

VEHICLES,

LAUNCHES.
LOWELL MODEL

ELECTRICAL WIRES

CO.,

NORTH CHELMSFORD, MASS.

OF EVERY DESCRIPTION.
CROWN

The Franklin Bas Engine

OTflilS

[PBOENIX fiUSS CO.!
MANUFACTURERS OF

RAIL BONDS.

GAS AND ELECTRIC

OnC'flall Horsepower.

Wortb 1101 complete. We sell all neoes^ry cui^tinps. materials anrt detail
irawin(tsfof*lC..TO. For re«l work—not

GLOBES, SHADES, Etc.

American Steel &Wire Co.

rtvokitfoos per niioute. TJprljfljt or horizontal fomi.Fioi&bed parts
'Old separately- Runs by eras or gasoftnc tor boys and men witha mechuD1

toy.

-IjO

Jcal ttim.

Write for

circolftr 16.

129-131

NEW YORK.

CHICAGO.

PAKSELL & -WEED,

WORCESTER.

We

you

satisfy

new and

we want you

to

know

296 BROADWAY,

ELECTRICAL APPARATUS.
Highest Awards at National Export, Central Canadian,
Pan -American and Charleston Expositions.

7

FIRE APPLIANCE CO.,
New York City,
347-249 Pearl St.,

Illiii&&i9d

hmmni

NEWARK,

N.

FOR ALL TYPES OF LAMPS.
•3ya-

WE ARE THE ONLY HOUSE
Co.,

WE CAN MAKE ANY STYLE

Mon Siudard

YOU DESIRE.

JHveot BeadlDg
Voltmeter* and Mllllvoltmotom. Ammeters and Mltammet«r>«, Wattmeters

ThMe lQitmiD«oti im
b«aed Qpoo Uto Mme fr«D-

Clroalta.

•• accnrat* a9 oar r«gtiUr
Standard Portable Direct
Onrreat Voltmotors aod

Onr portable lofltramenis
ararecofiDlzed Rsetandorda
the
civilized
world.

AmmmtetB, but aro much
lariter, and tbe
working

throoKhout

part* are Incloced in a
oeatly detlgndd. dast-proot
eact-lroQ caae which «ff«ctIvaiy ahlelds the iDHtni.
OMnta from dlsCarbfo^ laflaeooM of extamal mag-

Our Semt-Portable La>
boretory Standard Voltmeters ond Ammeters are
sU II better.
Tbftf are the moat. relia-

Mtio flelda.
- BERLIX«Earnp*kn 'Wertno

WRITE FOR CATALOGUE.

andVoltmeters, CorAltornatlne aad Direot Current

aadar^jtut

IN

AMERICA MAKING A SPECIALTY
OF ELECTRICAL GLASSWARE.

Portable

•fkI principle

CITY.

GLOBES«-°SHADES

CENTURY

J.

M

NEW YORK

ALL STYLES OF

\

MONARCH

Waverly Park,

CUcagOt

York.

ERICSSON TELEPHONE GO.,

it.

re-equlp old exchanges.

Eleoteal

New

We have equipments for private houses,
tables, factories and offices, for indoor
and outdoor use.

IDEAL FIRE PROTECTION FOR ALL

^ESTIIN

LATEST CATALOaUH.
Pittsburgli.

W. a^tStre^t, New York.

equip

SEND FO«* OOPV OF OUR NBW AMI

SAN FRANCISCO.

DENVER.

Ericsson's motto is, ' The recollection of
quality remains long after the price is
forgotten". We say this because we mean
it.
We have satisfied many and knowing

we can

;:

We««OB Standard

Illamfaaftt^d

I»U1 F«t«iitlal Imdicator,
Style B.

nactrinl Inetrumeot Co., Kit•arvtnuM No. M.
Mcn'lon (be ^'zsttt.

—IAN when

wrl'.in?

ble, abftolnto staDdardo for
Laboratory tue,
Londnn- Elliott Bros., No.
101 St. MarttDi Lane

The Century Glass Company, Bellaire, Ohio.
i:

•:'',

FOR HIGH GRADE

"

'

''"'^

'y^i-

INSIA.ATINC
VARNISHED
ADDRESS
',;•,

STANDARD VaRNISH WORKS

CHICAGO
f'^

.

/

,

NEW YORK

',

1

LOMdm
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OPINIONS

Not what

VjfE

Send

.

what those who

for this

own SliVCLE

our

think of

PHASE IVIOTORS —but

THIIMK

»
OTHERS

what

pamphlet*

It will tell

HAVE BOUGHT

think,

WAGNER ELECTRIC MFG.
Fig. 299.

Standard Motor

TRADE

for

G,

I.

CO.

mo.

ST. LOUIS,

3 H, P. and Larger.

you

T R iUP IVIF* M

MARK

SMALL CENERATINC SETS FOR
MARINE WORK OR SMALL

GUARANTEE

ISOLATED PLANTS.
TVB

MANCFACTUBE

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

OF FULL

TRIUMPH ELECTRIC

CO.,

CINCINNATI, O.

Patent

J

Protection

Don't Overlooka

TO

I have something eatirelj new in motors.
New principle, one-quarter to five
horsepower.
Direct and alternating current, any speed, any voltage, any frequency.

PURCHASERS

Half the Weight,

Increased Efficiency,
Increased Durability, Perfect Ventilation,
Cost Less than any other Motor.

OF

You had

CIRCUIT

P. S.

line,

and

A. COIT,

I will

explain in detail, send cuts, etc.

Laclede BIdg.,

— Also something Startling and New
Let

me

tell

St. Louis.

in Electrical Specialties.

you about them.

I.

BREAKERS

There's

commutmorM
BRUSH 1-§I

General Ingandesoent
And

All

Large

No

Friction

with the Fibre-Graphite Commutator Brush.
Being 90 percent, pure graphite, it insures low
reelsiance, no sparking under a varying load, and
longer wear.
TLere is no greasing required.
The Fibre-Graphite i& therefore the most eco..
nomic brush on the market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG.

Arc Light Co.,
N. Y.

me a

^

MANUFACTURED BY

NEW YORK,

better drop

HENRY

DOUBLE POLE
DOUBLE ARM
G.

Good Thing.

.

'iLVT-VVSW\tM\U5i

5155 Wakefield St.,

CO.

Gcrmantown, PHILADELPHIA.

Cities.

Amti
No. SIX

A

Fir8t-Cla8S Medical Apparatus.

RETAIL PRICE, $2.50.

SOLD BY ALL DEALERS.

MADE BY

MANHATTAN ELECTRICAL SUPPLY
32 Cortlandt

NEW

Street,

YORK.

188

Fifth

Avenue.

CHICAGO-

CO.,

—

:

1

.
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When

Ordering an Automobile Specify the

'*)£i16e*' Battery.

EXIDE BATTERY DEPOTS FOR FURNISHING, CHARGING AND CARING FOR EXIDE BATTERIES.
YORK, 148 West 18th Street.
PHILADELPHIA, 250 North Broad Street.
CHICAGO 264 Michigan Boulevard.
ST. LOUIS, 3937 Olive Street.
BUFFALO, 200 Pearl Street.
Other stations will be announced

NEW

later.

TheElectrig Storage BatteryCo.
:l.f>ihia..
PIIlLiI)ELPin.\. .Allegheny Ave and loth
liOSTilN, 60 State Street.
li.\LTIMORi:. CoDtinental Trust Building.

ST,

St.

LOUIS, Wainwrlgln

CHICAGO, Marquette

llnlldlng.

DETROIT, Mich. El. Co.. Ull Woodward Ave
YORK. 100 liroadway.

A DAY Ml NIGHT SIGN
A

EDISON PRIMARY BATTERIES.
FORMC.LY KNOWN AS KDI60N-LALAH0C
I

novelty in sign constructiou.

Bear

in

mind

MM

that

FEDERAL
ELECTRIC
^frwTV^
^^*^-'
anij

"^

equally
at•^^ *>^ tractive at night
tiaytime a strong argument

—

in

H.IVANA, CUBA, G, P, Greenwood, Mg
34 Empedrado Street,

Building.

CLEVELAND, New England Building.
SAN FKANCISCO, Nevada Blocl^.

NEW

FOR GAS CNCINES,

CONSTANT CURHCNT

SLOT MACHINES,

NO LOCAL AOTIOH.
WILL

NAILROAD SrSNALS,

LtQUIP TIQHT

CNOflSINQ BELLS,

$280

PER YEAR

NOT FHCCZC.

AUTOMOaiLCS

CELLS won

PORTASLS

net

income per kilowatt of
station investment is averaged from
300 of these signs in service in Chicago.
Write for Bulletin No. 50; large size
halftone engraving of this sign on fine

WONH.

enameletJ paper sent free.

FULL DESCRIPTION IN BOOKLeT NO.
EDIRAL ELECTRIC COMPANY PATENTS .

84 Market

^

Street,

CHICACO,

4-

EDI50N MANUFACTURING COMPANY,

Federal Electric Co.

fAOTOMV, ORANGC, NKW JSHSET.

ILL.

HEW TOHK

U. S. A.

OFFICE, SS OHAUSKfIS STUKKT.

OHICAOO OFFIOC, I4«WAI

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

t

-w

THE CUTLER-HAMMER MFG. CO.
OFFICES AND

AGENTS
STURTEVANT ENGINEERING CO,, LONDON, CNG,
KILBOURNE & CLARK CO,, SEATTLE, WASH,

An INCANDESCENT LAMP represents

408

NEWARK,

N. J. R. R. Ave.,

BRANCH OFFICES;

FACTORY:

NEW YORK-CHICACO.

MILWAUKEE.

a large Investment of capital, Ingenuity and skilled workmansiiip,

minlmim.

KE R

vigilance in cutting costs to a

MAIN

A successful lamp maiufacturer can not afford

& O

120 LIBERTY ST.,

N. J.

it

Is

sold at a price lo low as to necessitate eternal

to experiment with poor materials.

We buy and

This explains ihe popularity of

Refine

I-ATIIMUIVI

NEW YORK.

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric,Co..—
—
Akron Smoking Pipe Co
American Battery Co
Amer, Electrical Heater Co..
15
Amer. EL Telephone Co
American Electrical Works.. U
Amer. Steel & Wire Company 1
Anderson A Sons, W. H
17

—

Badt ACo., F. B
Baker A Company

10

Bamett Company. G. A H
Bayley ASonsCo.,

W

—

3

8

—

,

.

5
Central Electric Co
Central Manufacturing Co.. .—
Central Telephone & EL Co,.—
1
Century Glass Co

Chase-Sbawmat Company... 1

a A N.

A Alton
W. R.R

St. P. R.

R

10

Chicago Pay Station Co

14

Henry A
2
Columbia Telephone Mfg.Co.l3

Colt,

Continental Tel. Const. Co.. 14
Continuous Rail Joint Com-

pany of America
II
Crescent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Company .20
Cutler-Hammer Mfg. Co
3
Cutter Elec,

& Mfg.Company—

20

Beardslee Chandelier M f g.Co. 10
Heardsley Gravity Dam A
Construction Co
Beldler A Co Francis
16
Bcrthold A Jennings
17
20
Besly A Co., Charles H
Bossert EL Construction Co. 1
17
Brooks, Hall L
Brown A Leasure
11
20
Buffalo ForKeCo
11
Bullock Electric Mfg. Co
Bunnell Telegraph. AElec. Co.—

Clilcago

C. M. A

Railroad... 16
.

7

Chicago Edlsoo Company. 4, 12
Chic. Fuse Wire A Mfg. Co...—
Chicago Insulated Wire Co..—

—
D. A W. Fuse Company
Dearborn Drug A Chem.Co.. 8
Diamond Meter Company,...—
DlckeTool Company
Dlehl Manufacturing Co
Dixon Crucible Co., Joseph.,

16

7
8

Edison Decorative A Miniature Lamp Department
10

Ed laon Mfg.Company
Edwards A Company

3
6

Electrical Engineer Institute.—

Electric Appliance

Company. 10

Electric Storage Battery Co.. 8
Electrician Pub. Company ... 18

Ericsson Telephone Company

Eureka Electric Company....

1

IS

Federal Electric Company... 3
"For Sale" AdTertisemcnt8..12
Ft.

Wayne

Elcc. Works., Inc.19

17
Fowler. John fl
Franklin Eng. A Elec. Co,,..—

Fulmer Lumber

Ii'oar

Co., D.

M

17

General Electric Company ... 4
General Incandescent Arc
2
Light Company
General Incand. Lamp Co
Glass Wool Mfg. Company...—
Goodrich Line
16
Great Western Smelting A
Refining Company
12
Gregory Electric Company ..12

—

Kellogg Switchboard
ply

A

Company

Phillips Insulated

Sup10, 15,

17

Klein A Son, Mathias
17
Kohler Brothers
10
Kokomo TeL A EL M. Co.... 14

—

Leather Preserv. M. Corp
Leffel

A

Co.,

James

Lindsley Brothers Company.. 17
Lowell Model Co
1

—

Machado A Roller
Maltby Lumber Company..

Hazard Manufacturing Co
20
Hobart Elec. Mfg. Company.. 1
12
Hoffman, G.

Manhattan Elec. Supply Co.. 2
Matthews A Bros., W. N
11
McLennan A Company, K ..10
Metropolitan TeL A El Co... 15

W

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins ACo,. A. P
Huebel Company, C.J
Humphrey, Henry H

17

2
17
17

10

Illinois Electric Specialty Co.lO
Illinois

Maintenance Co

12

Incandescent Electric Light
Manipulator Company
Indiana Bub. A Ins. W. Co.
India Rubber A Gutta Percha
.

Insulating Company
Intemat'l Corres, Schools
International TeLMfg. Co.

.

—
1

4

——

Jeffrey Manufacturing

Johnston, Thomas J

Co

..16

—

KarUTert Manufacturing Co.20

Olasslflecl

Iia-d-eaic

Morse Cedar Company
Mott A Company, J. E
Munsell A Co., Eugene

Okonlte Company, The

Parsell

A

Motor Co

A Weed

Pennsylvania Linos..
Perrizo A Sons
Phillips,

Eugene P

S.

1

Co

8

M

10

Pittsburg A L. S. Iron Co
Porter Cedar Company
Pratt Institute

17
17

—

12
1

—
16
17

10
10

1

—
1

8
17

H

q* Acivertiseiaraejats

Stanley Instrument^Co
A Son, W. C

.

Reynolds Electric Company.—
I. Teleph. A Elec. Co
Roebllng's Sons Co., J. A

R.

20

Louis Elec. Supply Co
Sargent & Lundy
St.

20

..

'.—

Sawyer-Man Elec. Company.—
Schoonmaker Co., A. G
12
Schott, W. H
5
Schureman A Hayden
12
Scientific E.\changc

12

—

Shelby Electric Company
Slgnalold Chemical Works,. .—
Simplex Electrical Co., The., I
SImple.v Elec. Heating Co.,. 10
Smith Co., S. Morgan
9
Spies Electric Company
11
Sprague Electric Company.., 10
Standard Electric Company II
Standard Pole A Tie Co
17
.

Standard Underg. Cable Co..
Standard Varnish Works
Slandard Vltrlfled Cond. Co.

Seo P^s®

1

1

Q»

17

Sterling Electric Company ... 14
Sterling Varnish Co., The.... 5
Stllwell-Blerce A Smith- Valle

Company

9

—

Stow Mfg. Company

L

5

Stromberg-Carlson Tel. Mfg.

Company

15

Sturtevant ComiMiny, B. F...20

Torrey Cedar Company

17

Triumph

20

10

Rose Electric Company
13
Rose Polytechnic Institute...—

5

Sterling

Streeter, A.

Reislnger, Hugo
7
Reliance Electric Company.. 7
Rejilogle Governor Works..
9

—

Natlonallndia Rubber Co.... I
NaugleTleCo.. E. E
16
b
New York Ins. Wire Co
Norton Tool Company, The. .14

Paragon Fan
8
11

.17

. .

Mica Insulator Company
Miscellaneous AdTs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

Phosphor-Bronze
Pignolet, L.

Wire Co. .11

Company

8

Hartford Steam Boiler Inspection A Insurance Co.. 5
.

Phoenix Glass

Electric

Co

Union Pacific R. R

7

Valentine-Clark Co., The
Varley Duplex Magnet Co

17

—

Vlndei Electric Company.. ..10
—
Vomacka A Mazenek
Vulcanized Fiber Company. 20

Wagner

Electric Mfg.

Co

3

Walsh's Sons A Company .... 13
West Shore Route
Western Electric Company... 7
Western El. Supply Co
Westlnghouae
Electric
A
Manufacturing Company 18

—
—

,

.

Weston Electric*] Inst. Co.. 1
Whitehead Company, W. W..12
WIckes Bros
13
—
Willyoung, ElmerO
.

Wisconsin Central B. R
5
Wittenberg Cedar Co
17
Worcester Company, C. H
17
Worcester Polytechnic Inst. .—
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go.

Etc., Etc.

CHICAGO EDISON COMPANY,

1

39 Adams

Street,

CHICAGO.

4>4.4>4«t^^^>4^>^<$^««SK$^^>^«^$^^<>^<^^4>««S>«^^>^4^^«.«>«^^H^<}«^^

The General Electric Company's
Switchboard Instruments

Horizontal Edgewise Ammeters, Voltmeters, Wattmeters.
standard Instruments

for Alternating

Current Measurements.

General Office: Schenectady, N. Y.
Chicago

Office,

Monadnock

Sales Offices in

Building.
Ad. No.

all

Large

Cities.

S— 164

«^<$^««$x^S>««?^>«hSk8^>^h$.«^«S.<SkS«SxS><SxJ^«kS«s«s>^kSh^^

»nn«8»»«»:««::«:«w^%v%%%\TO^^^^^

^

;:;:;;::::::;;::;K

There

is

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th*

IX

F-^EXIBUE TUBI

\A/IRE.

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Office,
ID Cortlandt St., New York.

YOIMKI IRS,

IM.
(10928)

n«:t:«:H:»»:H»»»:;:::«»w^^^^

Y.

:
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A COMPLETE SET OF BULLETINS,
FULLY DESCRIBING THE

PITTSBURGH TRANSFORMER,
SENT ON APPLICATION.

GEHERAL WESTERN AGENTS,

TYPE K TRANSFORMER.

AVENUE, CHICAGO.

264-266-268-270 FIFTH

Long Distance Phone Central 2448.

STREETER SPRING
MOTOR FANS

W. H. SCHOTT,
ENGINEER AND CONTRACTOR,
Specialties:

1220-21 Marquette Building,
Central Station Heating Plants,

173-75-77 SOUTH CLINTON STREET, CHICAGO.

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

CHICAGO.

FAN MOTORS FOR GENERAL USE.
No

Batteries.
Place.

No Electric Current. Ko WiriDg. Can Be Set Any
Wind it up in 25 seconds, runs l!^ hours.

jEbWARDS

FIRST COST THE LAST.
No expense wbalever

to maintain.

ah;,Co

EASY TO WIND.
.',

THOROUGH INSPECTIONS

)

J

Damage

against

Lost

or

Property and

Loss

ol Lite

iurance

standard 12-inch Fan, 1,000 revolutions per minute. Throws a
cool, refreshing breeze 20 feet. No hot, stuffy rooms if you
use this fan. Children can handle this Fan
with perfect safety.

t€

ELECTRO-

MECHANICAL

and

STERLING
EXTRA INSULATING VARNISH.
Sxtra Black Finishing Varnish,

Injury to Persons caused by

60NG.

Sterling

STEAM
J.

Sterling Black Air Drying Varnish,
Sterling Black Core Plate Varnish.

EXPLOSIONS.

BOILER

THE STERLINB VARNISH

ALLEN, PreiKlent,
WM. B. FRANKLIN, Vloe-PTesIdent,
F. B. ALLEN, Seoond vlc«-Presldont,
M.

J.

B.

PIERCE,

L. B.
L.

Pltt9burg,Pa.,U. S. A.

THE STERLINB VARNISH

CO.,
-

Secretary,
Treasurer,

BRAINERD,

F.MIDDLEBEOOK.Asst.

S«cret»rj

THE TELEPHONE HAND-BOOK
BT

Want Ads
Irine

practical
of its kind on the market.

PUBLISHED BY
THE ELECTRICIAN PUBLISHIN6

Crimshaw.

TRADE-MARKS

NEW YORK

DO YOU
118 Liberty St.,

New

entirely

for description

York,

and book

CO.,

Gen*I Pass. Agent,

^EwYo»7K

Iron

H-v

Raven Black Core.
Raven White Core.
tags.
We also manufacture Crimshaw^nd Competition Tapes and Splicing Compounds.

on our

BRANCHES: J.p^CmCAQO-Sj.

BOSTON
7 Otl9 St.

SAN FRANCISCO:

a Second St.

KINIONA/

full

of good Information

*

"ABOUT METERS."
*s=iL

STANLEY
INSTRUMENT COMPANY,
^
Genera! Sales Office, 168 Broadway,

Paelflo Coast A«:enoy,

in

single stroke.

the Importance of magnetically floating the
moving parts of a meter?

•end

encased

weatherproof.
The
mechanism is very powerful and
gives 375 blows to each winding.
Continuous ringing or
is

INSULATED WIRE COMPANY,

MAIN OFFICE:

&

Is

and

JA8. C.POND,
Milwaukee, Wis.

pass inspection and carry the above

114. 116

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

8ult« ElO Uarquette Bulldlni, Cbloafs

Resuliis.

ALL OUR WIRES

work

#:

GREAT NORTHWEST
.

Tha only complete and
I

TO
THE

The Wisconsin Central Ry will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station. 12th
St. and Park Row (Lake Front), for St. Paul,

HEBBEBT LAWS WEBB.
Price SLOO.

Western Electrician

Oil,

26 Colmore R«w, Birmingham, England.

33

New Montgomery

New

St.,

York, N. Y.

San Franciaooi CaK

o^

-***

a

t
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Contract to Supply 300,000 Duct Feet of

GLAZED CONDUITS

VITRIFIED SALT
Awarded

to us July 15, 1902, for the

MUNICIPAL CONDUIT SYSTEM

STANDARD

39-41

Adjusters, Inc. liamps.
Manipulator Co.

Inc. El. Lt.

A

Ancliors (Tel.

Tel.)
Matthews ABro., W. N.

Annimclators.
Central Electric Co.

Edwards

& Company.

Electric Appliance Co.
Western Electric Co.
"Western Elec. Supply Co.

Babbitt Metal and
Solder.
Gr Western Sm. and Refg. Co.
Batteries and Jars.
Bunnell Telegraph AElecCo.
Central Electric Co.
Edison Mfg. Co.

Edwards

Company.

<t

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Bells, Bnxzers, Etc.
Bunnell Telegrap. AElec. Co.
Central Electric Co.

Edwards

A Company.

Electric Appliance Co.
Spies Electric Company,
western Electric Co.
Western Elec. Supply Co.

Belt Bressing.
Leather Preserve^ Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Blowers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books. Electrical.
Electrician Publishing Co.

Bmsbes.

CONDUIT
NEW YORK.

CORTLANDT

ST.,

Western Electric Company.

Cable CUps.

C base -S haw myt Company.
Norton Tool Company, The.

Cables. (See Insulated Wires.)
Cables, Electric (See Insula ted Wires) Copper, Sheet
and Bar.
American Elec. Works.
American Steel & Wire Co.
Bunnell Telegrap. & Elec. Co.
Central Electric Co..
General Electric Co.

New York

Ins.

Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Points and

Carbons,
Plates.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Relsinger, Hugo.
WMtern Elect. Supply Co.

GA»tinss>
Smith

Co., S.

Morgan.

Chains.
Jeffrey Mfg. Co.

Circuit Breakers.

A

Co.. F. B.

Cutler Elec.

A

Mfg. Co.

Western Electric Company.

Coal and A«hes Handling Blaehlnery.
Jeffrey

Mfg

Bunnell Telegrap. A Elec, Co.
Varley Duplex Magnet Co.
Electric Co.

Colorinjc for Inc. I^amps.
Slgnaloid Chemical Works.

Compound.
Dearborn Drug

A Chem. Wks.

Conduit and Conduits.
Badl AGO.,

F, B.

Central El«ctrlc Co.
Electric Appliance Co.
8prm|[U« Electric Co.
Standard Vitrified Cond. Co.

W«at«m

Klect.

Supply Co.

S.

BARNARD,

Repairs.

Spies Electric Company.
Western Electric Co.

Contractors and Electric
liierht

Plants.

Beardsley Gravity Dam A
Construction Co.
Bullock Elec. Mfg. Co.
Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Mott A Company, J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.AMfg.Co.

Correspondence Schools.
Electrical Engineer Inst.
Int. Corresoond. Schools.

Cross-Arm Brace*, Etc.
& Sons, W. H.
Cross-Arms, Pins and
Brackets.
Anderson

Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Western Elect. Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
&.

Bynamos and

Electro. Co.

9Iotors.

Hullock Elec. Mfg. Co.
Central Electric Co.

Co., Chas. H.

EleTators- Conveyors.
Jeffrey Mfg. Co.

Engines,

€ras.

Lowell Model Co.
Parsell

& Weed.

Engines. Steam.
Bayley & Sons Co., W.
Buffalo Forge Co.
Sturtevant Co., B. F.

Whitehead Company, W. W.
Fan Outfits.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Dlehl Manufacturing Co.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Streeter, A. L.
Sturtevant Co., B. P.
Western Electric Co.
Western Elect. Supply Co.

Westlnghouse

El.

&

Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Flies.

Henry

Fire Alarm Equipments.
Bunnell Telegrap.

A

Elec.Co.

Fire Extinguishers.
Monarch Fire Appliance Co.

Fixtures. Oas and Elec.
Beardslee Chandelier Mfg.Co

Flashers.
Reynolds Electric Company.

Reliance Electric Company.

Schureman A Hayden.
Sprague Electric Co.
Sturtevant Co., B. F.

Triumph Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Electric Heating Appl.
American

Elec. Heater Co.
Simplex Elec. Heating Co.

Electric Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Electric Signs.
Federal Electric Company.
Electrical and mechanical Engineers.
Badt Sl Co.. F. B.

Brown A Leasure.
Humphrey, Henry
Kohler Brothers.
Mott A Company,
Sargant & Lundy.

Badt A Co,, F. B.
Bunnell Telegrap.

A Elec.Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
lUlnolH Electric Specialty Co.
Roller.

Plgnolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Westlnghouse
_:

—.*

Kl.-Jt

Mfg.(Co.
Mfg.

Weflton BlectrlcAl Init.

WUlyoung, Klmer

Q,

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Vomacka A Mazanek.
Western Elect. Supply Co.
Western Electric Company.

Gears.

& Co., Chas. H.
General Elec. Supplies.
Besly

Bunnell Telegraph. AElec. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company,
Western Electric Co.
Western Elect. Supply Oo.

Glass Wool.
Wool Mfg. Company.
Globes and Electrical
Glassw^are.
Glass

Century Glass Co.
Phoenli Glass Co.
Western Elect. Supply Co.

Graphite Specialties.

A

Co., Chas. H.

Dixon Crucible Co.. Jos.
Holmes Flbre-Graphlte Co.

ButTalo Forge Co.
Sturtevant Co., B. F.

W, H.
Electrical Instrnments.

Machado A

Buffa.o Forge Co.
Sturtevant Co., B. F.

and Ventilating Apparatus.

J. E.

Co

American Electrical Works.
American Steel A Wire Co.
Bunnell Telegrap. & ElecCo.
Central Electric Go.
Chicago Insulated Wire Co.
Crescent Ins. WireACbl. Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WlreCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
Okonlte Co., The.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Inspection

A

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.

F.

Junction Boxes.
Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Westlnghouse

Rose Polytechnic Institute.
Worcester Polytechnic Inst.

Insulators and Insulating Materials.
Akron Smoking Pipe Co.

Bunnell Telegrap. A Elec. Co.
Central Electric Co.
Chicago Edison Co.
Electrical Appliance Co.
Gvneral Inc. Arc Light Co.
Indiana Rub. A Ini. Wire Co.

El.

A

Mfg. Co.

Elec. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

I^amps, Inc., Adjusters.
Manipulator Co.

liumps. Incandescent—
Replacers & Clf auers.
Manipulator Co.

liightning Arresters.
(Antral Elecirlc Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Westlnghouse

£1.

A

Mfg. Co.

Iitnemen*s Climbers.
Anderson A Sons, W. H.

A Son, Mathifts.
Magnet Wires.
Klein

Co.
Elec. Wks., Inc.
G*nerallnc. Arc Light Co.

Wayne

Eugene.

(See

Dynamos

Co., Chas. H.

Bought

Platinum

and

Sold.

Technical Agency.
Sclentllic

Baker A Company.
Gt.West.Sm.andRennIng Co.

Poles and Ties.

A

Beldler

Co., Francis.

Bunnell Telegraph. AElec. Co.

Telephones, Telephone
Material and Switchboards.

Berthold & Jennings.

American

Brooks;. Hall L.

El. Telephone Co.
Bunnell Telegraph. AElec. Co.

Fowler, John H.

Fulmer Lumber Co.,
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company, C.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Continental Tel. Const. Co.
Ericsson Telephone Co.

D. M.

J.

Llndsley Bros. Co.

Maltby Lumber Co.
Morse Cedar Co.
Naugle Tie Co., E. E.

Eureka Electric Company.
International Tel. Mrg. Co.
A Sup. Co.
Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec.Co.
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Loulo Elec. Supply Co.
Sterling Electric Co.
Stromberg-CarlsonTeLM. Co.
Western Electric Co.
Western Elec. Supply Co.

& Sons.

PerrTzo

Pltt.jburg

A

Kellogg Swltchb.

Kokomo

L. S. Iron Co.

Porter Cedar Company.
Standard Pole A Tie Co.

& Son, W.

Sterling

C.

Torrey Cedar Co.
Valenttne-Clark Co.. The.
Wittenberg Cedar Co.
Worcester Co., C. H.

Polish (Metal).
Hoffman, G. W.
Porcelain.
Akron Smoking Pipe

Tools.
Anderson

Central Electric Company,

Morgan.

Stilwell-Blerce Smlth-Valle.
Steel A
Co., F. B.

American
Badt

A

Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Wire Co.

Westlnghouse

and

El.

Bail Joints.
Continuous Rail Joint Com-

pany of America.

El.

A

Mfg. Co

Turbine TVater IVheels

A

Leffel
Co., Jas.
Co., S. Morgan.
Stilwell- Bierce Smith- Vaile

Re-l¥in ding- Repairs.

Smith

Varnishes.
Standard Varnish Works.

Rheostats.
Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnghouse El. & Mfg. Co.

Sterling Varnish Co.

Vulcanized Fibre.
Vulcanized Fibre Co.

WaterYVlieelGoTcrnors.
Replogle Governor Works.

Second-Hand Mach'y.
Gregory Electric Co.

Wires, Copper.

Matthews & Bro.. W. N.
Rose Electric Company.
Schoonmaker Co., A. G.
Scnureman & Hayden.
Walsh's Sons & Co.
Whitehead Company, W. W.
Wlckes Bros.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
PhlUlps Insulated Wire Co.
Roebling'sSons Co., J. A,
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Wire, Bare.

Speed Indieators.
Besly A Co., Chas. H.

American

A

Steel Boxes.
Bossert Elec. Const. Co.

American Battery

Co.
Electric Storage Battery Co.

A

Wire Co.

Electric Appliance Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co.
Western Electric Co.
Western Electrical Sup. Co.

Wire Co.

Storage Batteries.

Steel

Besly A Co., Chas. H.
Central Electric Co.

Electrical Inst. Co.

Steel

Mfg. Co.

General Electric Co.

Westlnghouse

Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

A

Trucks, Electric Car.

Refiners.

American

W. H.

Crocker-Wheeler Company.
Ft, Wayne Elec, Works, Inc,
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

PuUeys.
S.

Sons,

Tran sfbrm ers.

Morgan.
Stilwell-Blerce Smith- Valle.
Co., S.

Smith Co.,

A

Dlcke Tool Company.
Klein A Son, Mathias.
Norton Tool Company, The.

Co.

Jeffrey Mfg. Co.

Smith

Exchange.

Telegraphic Supplies.

Springs.

Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse El. & Mfg. Ca
Motors).

&

Phosphor BronzeSm.Co.,Ltd.

Weston

Mining Apparatus, Elec.

Motors.

Besly

Edwards A Company.

Diamond Meter

Co.,

J.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Meters.

fit

Thomas

Johnston,

Phosphor Bronze.

Central Electric Co.

Sturtevant Co., B. F.

Munsell

Electric Appliance Co.
Insulated WlreCo.
Okonlte Co., The.
Simplex Electrical Co,
Western Electric Co.
Western Elec. Supply Co.

New York

Speaking Tubes.

(See Insulated Wires.)

Mechanical Draft.

Mica.

Central Electric Co.

Besly A Co., Chas. H.

Patent Attorneys.

Gt.West.Sm.and Refining Co.

Shelby Electric Co.

Inc. El. Lt.

American Electrical Works.
American Steel A Wire Co.

Rail Bonds.

Central Electric Co.
Chicago Edtson Oo.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.

Inc. El. Lt.

Tapes, Insulating.

Packing.

Machinery,

liamps. Incandescent.

Sawyer-Man

Pliers.

Klein & Son, Mathias.

Power Transmission

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Ft.

Pratt Institute.

XTXXXe>3K.

Eugene

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Ft.

Heating

H.

Insulated Wires and Cables— Magnet IVires.

Adams- Bagnall Elec. Co.
Central Electric Co.

Forges.

Besly

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterilng Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

I<ainps, Are.

Flexible Shafts.

Central Electric Co.

A.

Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Phillips,

Barnett Co.. G. & H.

Fuses and Fuse IVire.

Crocker-Wheeler C'-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell A Weed.

—

A

Crocker-Wheeler Company.
General Electric Co.

Stow Mfg.Co.

Franklin Eng.

Coit,

Electro-Plating 9Iach*y.
Besly

Chicago Edison Co.
Parsell & Weed.

CO.,

Vice-President and Secretary.

INDEX OF ADVERTISEMENTS.
CLASSIFIED
&
Nippers and

Construction

Scbott,

Co.

Coils and 9f afln^ets,

Weitem

B.

Cuts.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

CASTLE, PA.

VITRIFIED

W. LYLE, President.

R.

Badl

NEW

IN

X-Bay Outfits.

o« A.civ<Birtl*©*ML©«it* ISeo PAfi:o 3«

Wlllyoung, ElmtrG.
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

all

none

the

n

world over.

just as good."

iiiJiiijH^^iiiiim:!
^f^^'

Fans

Ceiling
ELECTKOLIKB COLVIIN.
IMade In

all

12 DESIGNS.
20 FINISHES.
2 OR 4 BLADE.

ELBCTROI^IER

varieties of designs

Celling and Desk Fans
give trouble.

2 DISTINCT TYPES.

make

and finishes
friends

all

COL.VaiN.

to suit all conditions.

Our

over the world as they never

DIEHL MANUFACTURING COMPANY,
M.inoffic. .Id works.

MEW YORK.

The Best 0/ Everything

"THE

OVERLAND

£ L IZABET H PORT, N.

MOTOR

LIMITED"

perfect

as

modem and

management can make

skillful

cisco, daily.

to

Special, only

Denver from the Atlantic

seaboard. Solid train Chicago to Denver.

The North-Western Limited,
an electric lighted daily train between
Chicago. St. Paul and Minneapolis.
H. R.

Hi THE UNION
Thii train

is

PACIFIC.

really a FIRST-CLASS

MODERN

HOTEL, with
Parlors, Drawlni; Rooms, Bed
Chambers, Boudoirs, Libraries, Smoking
and Reading Rooms, Barber Shops, Bath
Rooms (hot and cold water). Superbly Appointed

Handsome

Rooms (QlilterlnK with Mirrors, Cut
FragriDt Flowers, Electric Candelabra. Ere),

Dining

The Colorado
two nights

California

it.

The Overland Limited, a
magnificent electric-lighted train, less
than three days Chicago to San Fran-

APPLICATIONS

ELECTRIC
LIGHTED

THE

through train service of the
Chicago & North-Western Railway from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul^ Minneapolis and
Duluth on the north, is as nearly

J.

PHILADELPHIA.

CHICAGO.

MCCULLOUCH,

3d Vice-President.

W,

B.

Promenades. Observation Rooms. Electric
Lights, Electric Fans, Telephones, Electric

Reading Lamps, Perfect Meat. Etc

RUNS EVERY DAY

IN

THE YEAR.

KNISKERN.

Gen'l Pasg'rand Tki. Agt.

Chicago.

QiflBs,

E. L.

Loinax,G.P.&T.A.,Oinalia,Neb.

III.

RELIANCE
CMINERATOBS
AND MOTORS.
SEND

FOR

WESTERN ELECTRIC MOTOR BELTED TO JOINER.
WRITE FOR POWER MOTOR CATALOGUE.

BULLETIN.

RELIANCE ELECTRIC

Western Electric Company,
CHICA6O.

COMPANY,
MILWAUKEE,

A

WIS.

AOEMTS WANTED tVERYWHERE.

SAINT LOUIS.

PHILADELPHIA.

NEW

YORK.

WESTERN ELECTRICIAN

OF LABOR SAVED
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by using DEARBORN BOILER COMPOUNDS.
MADE TO SUIT THE WATER AS PER ANALYSIS.
WILL FEED ANY KIND OF COMPOUND.

NEW BOILER COMPOUND FEEDER.

'

^

!!

M wM ^
f

^r-aol<len«

27-34 RIALTO BUILDING, CHICAGO, ILL.

%

Write for Particulars.

miLy^i^^TTTr

Telephone: Harrison 3930 and 3B3I.

HIGH-GRADE

Mechanical

ENCINES
VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

who

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

& SONS

MILWAUKEE,

WIS., U.

S.

Engineers
are interested in elec-

tricity

should write for our

catalogue of

CO.,
A.

ELECTRICAL

UPRIGHT

SAMSON TURBINE

AND

BOOKS.

HORIZONTAL

ESPECIALLY ADAPTED FOR DRIVING

ELECTRIC LIGHTING and POWER PLANTS,
On account
These

of Its

HIGH SPEED and EFFICIENCY,

also

BALANCED GATES.

maintained to such a High Dee:ree of Perfection, assure exceedingly close regulation
and economical use of water. Copy of "OfBcial Holyoke Teats " furnisiied on application.
qualities,

Publishing

Electrician

Company.

Write Dept. "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD,

CO.,

Suite 510 Marquette Buildin;,

O., U. S. A.

CHICAGO
FOR CATALOGUE,

JEFFREYli:CHAINS

THEJEFFREY MFG. CO
COLUMBUS,OHI0.

Spend All Morning in Chicago,

Take Breakfast
The Pennsylvania
morning

in

New York.

Special gives business

men

Chicago to clean up the day's work.
They may leave on that train at 12 noon and be
in New York before business begins next day,
going through in 20 hours. First stop for passenall

in

gers Pittsburg at 10:20
a.

p.

m., Twenty-third Street

9. a.

m.

Full

m.

;

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise.
one ohm to one million ohms.
Write

wanted

—

JOSEPH DIXON CRUCIBLE

Any
for

resistance

particulars.

Jersey City, N. J.

CO.,

Philadelphia 6:56

Station,

New

information about fares,

NOTICE.

York,

etc.,

may

be obtained upon application by letter, telegram
or in person to H. R. Bering, A, G. P. Agt., 248
South Clark Street, Chicago.

TO THOSE INTERESTED

IN

ELECTRIC

LIGHTING.
If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

:

TRADE MARKS

1

Jhe Phq'sphor

'

rw2.M-,.e?;M."

y^!^

BRONZE SmeltingCo.Umited,

2200 /Washington ave.,philadelphia.
"ELEPIHANT BRAND PHOSPHOR-BRONZE"

— DELTA
METAL —
FORCINGS
STAMPINGS

1NG0TS,CASTINGS,W1RE,RODS,'sHEETS,etc.
and
ORlglNAL AND Sole MAKrF^s

CAS/TINGS,

IN

THE U.S.

order a copy at once. It is the only work of its kind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Oloth, $3.00. Paper, $1.00.

Postage

free.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago,
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Wheel

Governors

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills.
ll't'

art-

When You Save Steam,

,

,

You Economize

nozf frff'arfd to

in Fuel,

and

GUARANTEE ABSOLUTE SATISFACTION
Write for References

in

your

ECONOMY OF FUEL means

Locality.

bank account. This result

The Replogle
S.

HIGH

Governor

ST.,

Works,

is

an increased
secured by

Stilweirs

AKRON, OHIO.

Feed-Water

Heaterm

The business of the

it uses EXHAUST STEAM and delivers PURE
HOT WATER TO YOUR BOILERS.

We

Western Electrician for the

make

also

STEAM POWER

PUMPING MAOHINERY

year 1901 was the largest in

and EL EG TRIO

fon all purposes, including

Water

Works
its

Pumps,

history of fifteen years.
f

Jet and Surface

CONDENSERS,
AIR COMPRESSORS,

M'CORMICK TURBINE.

Cottonseed and
Linseed Oil Maciiinery.

On

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Filter

Presses and
Victor Turbines.

Gives a hig:her percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testinfj Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with tis, as we are willing: to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIREMENTS

INTERESTED
ADDRESS

IF

The Stilwell-Bierce & Smith-Vaile Co.,

AND SEND FOR CATALOGUE.

p. 0.

S.

MORGAN SMITH

CO., York, Pa.

Box 257, DAYTON, OHIO,

U. S. A.

NONA/ READY!!
WESTERN ELECTRICIAN'S

STEVENS

MECHANICALCATECHISM

MOONLIGHT SCHEDULE

PRACTICAL KNOWLEDGE

I

FOB
fltatlonary and Harlne Engineers. Firemen, Electricians, riotormen. Ice
Machine Alen and Mechanics in General.

Kew and

Orlgloal.

Points

All

made

Modern Machinery

Clear by

ARRANGED

and explained. Tecbnlcal
Qutitlons and Answers

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS. PUMPS AND GOVERNORS, STEAM GAUGES. LUBRICATORS,
ENGINES. COMMON SLIDE VALVE. TANDEM COMPOUND, CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES. TRACTION ENGINES. ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS. BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE. STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR. RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGEMENT AND CARE OF ELECTRIC PLANT. REPAIRS. ELECTRICAL MEASUREMENTS. MOTORS. STATIONARY. TROLLEY AND THIRD RAIL SYSTEMS. CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

PRI^^EI, $1.00.

240 Illustrations.
Sent anywhere prepaid on receipt of price.

Electrician Publishing

Company,

»»<<»»»»»»»»<»»
510 Marquette

BOOK FORM, POCKET

fully described

Word and Drawing.

10 Cents per Copy.

for Livll Service Examinations, etc.

336 Pages.

IN

ELECTRICIAN PUBLISHING

CO.,

Send

for

510 Marquette

SIZE.

It.

Bldg.,

Chicago.

ELECTRICITY MADE SIMPLE.
233 Pages.
t08

Illustrations,

By CLARK CARYL RASKINS.

Cloth St. 00.

Paper

.60.

A BOOK DEVOID OF TECHNICALITIES -SIMPLE, PLAIN AND UNDERSTANDABLE.
There are many elementary books aoout electricity upon the market, but
this Is the first one presenting the matter in such shape that the layman
may underctand It, and, at the same time, not written In a child Ish manner.

work

not intended for the Instnica guide for professors.

Electricity; Lightning Kods; Electro-Chemlstry:

The author has endeavored to bring the matter
down to the level of tho.se whose opportunities

Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The largo number of examples that are glvelli
to Illustrate the practical application of elementary principles is gaining for it a reputation as a
textbook for schools and colleges.

This
tlori

little

Is

of experts, nor as

for Kalning Information
have been limited.

on the branches treated

Four chapters are devoted to Static Electricity;
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
iilectro-Magnetlsm; one each to Atmospheric

Applied Electro-Magnetism: Force.

Work and

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
FDR STUDY OR REFERENCE.

BIdg,, Chicago.

ELECTRICIAN PU9MSHING G0.,5i9iyiARiiUETT|iiip6„GHIQAGQ,

WESTERN ELECTRICIAN

lO

EDISON MINIATURE LAMPS

TAPE
A FRICTION TAPE
Cj^iCO

Superior because
will not dry out

It

And

its

it is
IT IS

July 26, 1902

Over 400,000 Annually Shipped
to Users.

one-third rubber,

All types

AN INSULATING TAPE

sticktoitiveness is only one point

among many

in

quantity.

Miniature and Candelabra Sockets

and Receptacles,

SAMPLES FREE

IT IS

— every variety.
— any

Prompt shipment

PUT UP JN A TIN BOX

De-war Bulbs for Liquid Air.

UMP

EDISON DECORATIVE & MINIATURE

ELECTRIC APPLIANCE COMPANY, CHICACO

DEPT.,

Qeneral Electric Company, Harrison, N. J.

PRICES RIGHT

WASHERS

nniCA
VOLT=AMMETERS,
'*"***

and Battery

iCircuits, LocatiDB Faults, Ground*,

etc.

RELIABLE.

ACCURATE.

r. B.

NEW

YORK,

DAOT.

York.

117

CO.,

Lake St„ Chicago.

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER

RAILWAYS

1804- 1806- 1808- 1810- 1812 Fisher Building,

Absolutely will Mot Gum

CHICACO.

The Brushes ...

It will

SO

BADT & CO.

&

The only article that will PREVENT SPARKING.
Will beep the commutator in good couditton and

N. Y-

C. M. WILLIS.

F. B.

New

PREVENT CUTTING.

L.M. PICNOLET.
St.,

St.,

You Who are Troubled with Sparking and Cutting of Commutator* to Use

Send for Circular.
78-80 Cortlandt

218 Water

WANTED

POCKET SIZE.
ROCKET ,4 For Testing Batteries

EUGENE MUNSELL

$5.00 per Doien,

Cts. per Stick.
For Sale by

all

K.

Supply Houses, or

FREE, Sample Stick,

CONSULTING ENGINEERS AND EXPERTS,

put that high gloss on the commutator you
have BO long sought after.

Mclennan &

co.,

"YOU PRESS THE BUTTON,

\)le Manufacturers,
909 Title

CHICAGO,

and Tidst Bldg..

ILL.

1604 Monadnock Block,

CHICAGO.

tlLEPHONC HARRISON 745.

Electric Heating Apparatus.

BEARD5LEE CHANDELIER MFC

CO. "^^

GAS
& ELECTRIC
FIXTURES
c^^mAX^oc
PifSi^^io
^jEsvr-

macaco

^opthe

TRADE.

t-u jot:i^L,£zjf^

SENS FOR 64-PAGE CATALOGUE.

"UNIT" ENAIVIELED RHEOSTATS

RESINANY SOLDER

SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CmCAQO, Monadnock Block.

QUANTITIES.

IN

THE OHMMETER

WRITE FOR PRICES.

KELLOGG SWITCHBOARD & SUPPLY

J.E.MOTT&CO.
HUNTINGTON, IND.— MARION, IND.

CONTRACTORS

RT3 ivpTT
nirif inri
ufiictb

CoNSULTiNQ, Mechanical and Electrical

ENGINEERS
Ebtimatks Furnished on All Kinds
ELECTRICAL CONSTRUCTION.

CO.,

229

So. Green St.

DOES THE REST."

CHICACO.
i
.

\

.

I

find your circuit troubles In a moment
with our direct reading ohmmeter. Ask your
supply house for it, or write for information to

You can

Keystone Telephone Building, Philadelphia, Pa.
Electric Building, Cleveland, Ohio,

3^g Ufoadway.

New

York.

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOMA

of

Electric Railways Built by us:
For the Milwaukee, Kacine & Kenosha

Henry

Electric Ry. Co., from Soutti Milwaukee lo
Kenosha. '24 miles.
For the Chicago
Milwaukee Electric Ry.
Co., from WaukegantoN. Evanston.26 miles.
Ft.
Traction Co.,

Wayne
from

Ft.

H. Humphrey,
Consulting, Electrical and

&

For the

BUILDING, CHICACO.

Mechanical Engineer.

Southwestern
Wayne to Wabash,

(Ind.)

Central Lighting Stations,
Electric Power Transmission.

45miip>:.

We

have been awarded the contract for the
construction of an electric light plant ai
Lebanon, Tenn.

Suite 1305, Chemical Bldg., St. Louis.

LUNDELL FANS
Superior in

BARE COPPER WIRE.

RUBBER COVERED W!RE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

Design and
Construction.

RDEBLING

Cooling,

Economical,
Safe.

POWER CABLES.
Catalogue
No. 03304.

SPRACUE ELECTRIC

GENERAL OFFICES: 527-53

1

WEST

34th

CO.,
STREET, NEW YORK.

OFFICE WIRE.

TELEPHONE CABLES.

JOHN

A.

NEWrORK
CHICAGO.

ROEBLING'S SONS GO.
TpgUJQ^ U

J

CLEVEtm
SAN FRANCISCO.

:
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CUOKNt

niAnK fl. FHILLPIS, PncsiBtfffT.
• H. WAGCnaCIL, TNCASURKIt.

r.

C. ROWLAND PHILLIPS, VlCC-PPia.
•. H. nCHIIIGTON.JH., 8c«.

PHILLIPS,

Cencral MANAOBM.

.

II

AMERICAN ELECTRICAL WORKS,

NONSENSE,

WITH SENSE,

BAKE AND INSULATED ELECTEICflRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

FOR CENTS.

CABLES FOR AERIAL AND UNDERGROUND USE.
Niw York Store. W. J. Watson. 26 Corllandt St.
Cbicaqo Stork, F. E. Donohoe. 82 Lake St.
Montreal Branch, Eugene F. I'hUUps* Electrical Works,
MAIN OFFICES AND FACTORIES. PHILLIPSDALE, R. t.

'A

STANDARD REMEDY."
A

pole to guy ?

An Anchor
six

MULTIPLE

Yurt with Ginaral

Eltctrlo

Stombaugh's we

THOMAS

J. JOHNSTON,
Counsellor at Law,

VOLTAGE
SYSTEM OF POWER
No.

(patcntid)

66 Broadwai,

NEW YORK

•

PitantCtnei.

It's

Watch

test.

STOMBAUGH.

CITY.

installation of the

STOMBAUGH GUY ANCHORS

Gbmekal Offices: Century Building,

is

simplicity

That

J.

is

itself.

the reason

they appeal

Otct ten thousand ( 10,000) miles in use. Received the highest
award in Its class at Paris Exposition, 1900, and

Segsrdahl

so
those
have anything

strongly to

who

Fan-American, Buffalo. 1901.

Bug-Proof Bell.

say.

PttonI Solloltlni.

CONTINUOUS RAIL JOINT CO. OF AM.
N.

proven best
From time and

this space for change.

The

NEWARK,

try.

What Anchor, pray?

Compan).

to guy.
Chas.

L.

Brown.

E. E,

Leasube.

Patent.

50c
Enameled, 46c.
Nickel.

Sample, 3-in
By

mail, prepaid.

Made

BROWN & LEASURE,
Electrical Contractors,

Prices

312 Fisher Building,

SPIES ELECTRIC CO.,
Street, Chicago.

Information,

and Catalogue,

Spicial Electrical Devices.
Write us for prices.

87-89 W. Van Buren

Write us for

in sizes

2 to 8-inch. Dealers send for prices.
We also make Inventors' Models and

CHICAGO

Telephone Harrison 3698,
III.

WJ.MatMs&Bro.
603 Carleton

BIdg.
ST. LOUIS.

TRANSFORMERS.

HOW THEY WORK,

OUR CLAIMS ARE

Low Core

Loss,

Close Regulation,
High Insulation.

BEST
We

TO OPERATE.
TO BUY.

carry a complete stock on hand.

TO CONTRACTORS
=USE THE=

CHASE NIPPLE COMBINATION

THE STANDARD
ELECTRIC COMPANY,
1

Your

BUY

Electrical

13 W. Third

Books

St.,

of the

In

Your Junction and Outlet Boxes.

Cincinnati, 0.

Electrician

Publishing Co., Suite 510 flarquette
BIdg., Chicago. You will save TIME and
MONEY by doing so

IT

NATIONAL CODE STANDARD
It

"0. K." Weatherproof Wire.
Slow-Biirning

SAVES

Space

IN
Prices

and Samples on Application.

and

Factory:

LABOR OF INSTALLING,

(economy OF SPACE

BOX.

IN

—

the Box, This is of Great Importance in Switch Boxes,

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
iSOLE MANUFACTURERS.)

BOSTON, MASS.

Phillips Insulated
Office

COST,

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working

Weatherproof

and Slow-Barning Wire.

(

IN

Wire Co.,

PAWTUCKET.

R.

L

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

BLVD.,

WESTERN ELECTRICIAN

12

WANTED, FOB SAXE
similar

WAWT

ments

{jo

insertion

;

COLiUJUN

and

advertise-

ivords or less), ^i.jo an
additional ivords jc each.

WANTED advertisean

POSITIOJr

ments (JO words or

^l.oo

less),

in-

sertion: additional zt'ords 2c each.

WANTED.

POSITION

TREASURY DEPARTMENT,

KNOX TAYLOR,

By an all around telephone man or electrical
wireman. Address BOX 175, McComb, Ohio.

POSITION WANTED.

Experienced incandescent lamp maker, thorAlso one
oughly skilled in all departments.
lamp blower. Positions at good wages in the
laboratory of a new company. State full experience. P. O. BOX 153, Erie, Penn.

terms -it wlj pay you.
Tenn.

A 125 or 150 horsepower 25 cycle induction
motor, two-phase. Address UNITED INDURATED FIBRE CO., Lockport. N. Y.

126A

200-K. W., 2S0=VoIt, Direct=connected Gen=
erator, complete with engine. Will pay spot
cash. Address BOX 89. care Western Elec=
trician, 510 Marquette Building, Chicago.

POSITIONS OPEN.
PER MONTH.
5 Drafismen for Architectural, cap-

FOR SALE.

$80

to

$1

00 and Expenses

2

One-third Interest in a Telephone System in
West owning 150 miles Standard Toll line.
Six Exchanges. Position as Manager orMana!;er and Electrician at a good salary goes with
the Stock to the right kind of a man. Good
paying business, well established, good rates.
Controlling interest could be secured but
owners prefer to hold. Address BOX 95, care
Western Electrician, 510 Marquette Building,
Chicago.

SI 25

2 Draftsmen, Structural Steel
6 Draftsmen, Electrical
1
Draftsman, Mechanical, especially

$70 up

$100

good on screw machines

Draftsmen, Surveyors, Engineers and
Specialists will do well to register
with us free of charge.

SHERMAN

CHICAGO,

ST.,

gine, now nearly completed. Revolutions per
minute, 320. Steam pressure, 125 lbs. Rated
load and indicated horsepower, 1,520.
Cut-otT,
26/100. This engine was ordered previous to
our purchase of the Citizens" Light and Power
Company. We now wish to dispose of same at
a bargain.
The engine can be seen at Mcintosh
A Seymour's factory. Auburn, N. Y. Address

AND ELECTRIC COMPANY.

Rochester N.Y.

ILL.

City,

Armington

1
1

pay highest market prices for

SCRAP COPPER, BRASS
and

PLATINUM,

also

Incandescent Lamp Bases,

We

G. B. Transformers,
G. E. Transformers.
Improved M. G. E. Arc Lamps.

60-kw

497
2
2

15 hp
10-hp
8-hp
5-hp

3

3-lip

2

2

M. P. 500-volt
M. P. 600-volt
M. P. 5iiO-volt
M. P. 500-volt
M. P. 500-voit

Motors.
Motors.
Motors.
Motors.
Motors.

Manufacture

best on earth for electrical work, Wire
Solder, Pig Lead, Ingot Copper, Spelter,
etc.
It will pay you to get our prices.

200-kw in T.-H.,
2

etc.

Copper Hard Babbitt
the

W

GREAT WESTERN
Smelting and Refining Go.,
CHICAGO.

QUICK AND EASY, HEEPS ITS LUSTER. HOLDS OLD TRADE AND MAKES NEW. DOES
DETERIORATE. ESTABLISHED re YEARS. SOLD BY AGENTS AMD DEALERS ALL OVER THE

WORKS

U.S.METALPOLISn ^.Iw&S

POLISHES 4LL METALS. B,

ENGINES REBUILT AND READY.
34x60
20x48
20x48

Geo. H. Corliss.
Harris Corliss.

12x36
18x24

Harris Corliss.
Atlas Automatic.

Wheelock

16x32
13x21
13x20

Corliss.

Buckeye Automatic.
Bucke3'e Automatic.
Russell Automatic.

8%x9 Armington & Sims Automatic.
gxi2.

Onel,000-K.W. direct-connected vertical crosscompound side -crank Mcintosh & Seymour en-

ELECTRIC DEPARTMENT. ROCHESTER GAS

THE SCIENTIFIC EXCHANGE,
No. 6

FOR SALE.

New York

We

CO.

tfe Sims Engine.
Erie Hall Engine.
Erie Hall Engine.
Brie Ball Engine,
120-ltw G. E. single phase Alternators.
100-kw Card M. P. 500-volt Generator.
200-kw M. P. estinghouse Railway
Generator.

1
1

tlic

able of designing entire buildings and figuring cost of materials, etc..

14x13
16x16
15x15
12x12

1

;

WANTED.

Liberty Street,

SCRAP?

20.\18Vi Harrisburg Ideal Engine.

]

1

Electric Light and Steam Heating Plant in
thriving town of 2,500 people; 10-year contract
with citj' at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights five 1,200 G. P arc and 89,32 C. P.
incandescents on streets, 90,000 feet of wire on
streets, 415 poles, 75 meters, 45 transformers.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made in new isolated building. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel,and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of s^vstem
to their places. All light patrons on meter'basis,
15 cents per 1,000 watts.
Will sell on easy
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHERS, Piano, 111.

145, Waverly,

DYNAMOS. IVIOTORS. TRANSFORMERS.
METERS AND ARC LAMPS.

FOR SALE.

WANTED.

BOX

SCHOONMAKER

A. C.

Supervising Architect.

LEASE.

electric-light plant by an up-to-dale man
at the business. Must be in town of not less
than 2.500 or 3,000 inhabitants and for live or
ten years. Let me linow what you have and

An

One hundred tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS & CO.,
261 Washington St., Newark, N. J.

and induction motors." References furnished

WANTED.

WANTED TO

FOR SALE.

As engineer in power or light plant. Ten
years' experience on engines, dynamos, rotaries
Enquire of BOX 93 care Western
If desired.
Electrician, 510 Marquette Bldg., Chicago.

OfBoe Supervis-

ing Architect, Washington, D. C, July 10, 1902.
—Sealed proposals will be received at this olflce
until 2 o'clock p. m, on the 14th day of August,
1902, and then opened, for tlie installation of a
conduit and wiring system for the U, S. Postollice liuildlng at Hot Springs. Arkansas, In accordance with the drawings and speclKcation,
copies of which may be obtained at this office
or at theoftlce of the Superintendent of Construction at Hot Springs, Arkansas, at the discretion of the Supervising Architect. .TAMES

July 26, 1902

Atlas Automatic.

BOILERS.
I

250 H. P. Babcock

& Wilcox Water

Tube.
66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

I
I

I

I

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

sizes.

SEE NEXT ISSUE.

MOTORS
WANTED.
SOO-VOLT MOTORS,
TWO TO

I

FtfOM

FIFTEEN HORSEPOWER.

FOR SALE.
inches, George H. Corliss.

Bend, Ind.

ROSE ELECTRIC
ENGINE 40x72

CAN SELL

Your Electric Light, Gas, Water, or Telephone
Plant, no matter where it is. Send description
and cash price and learn how. I have or can
find the plant you want to buy. Tell me your
requirements. A. M. BARRON, Desk F, South

ST, LOUIS.

CO.,

38x72 inches, George H. Corliss.
"
32x44x60 inches. Allis Blowing.
28x48 inches, AUis Blooming Mill.
"
20x48 inches. Watts Campbell,
20x36x36 Ins., Macintosh A Seymour
Compound.
One 45 and one 60 K. W. Edison Pi-polar Com"
17x30 inches, Buckeye Automatic.
pound, self oiling, 125 volts.
"
14x24 inches. Buckeye Automatic.
large Switchboard and Instruments.
PUMP 16x30x14x24 ins., Deane Com. Duplex. One
"
16x2JSxl0 inches, Worthiugton Hy- Brown Engine— One 18x48 C. H. Brown.
All ready for delivery and guaranteed.
draulic Duplex.
"
12x8x12 inches. Smlth-Vaile Duplex.
"
H.
10x5x10 inches. Hall Duplex.
20x9x14 inches, Blake Single.
204 Dearborn Street, Chicago, III.
16xl0^sxl8 inches, Hughes Sinerle.
12x7x10 ins.. Cope & Maxwell Single.
"
10x6x16 inches, Titusville Single.
60-K. W. EDISON, SOO-VOLT.
Send for Complete Monthly Stocklist.
ForSale. four60-K. W. Fdlson Generators. 500

DYNAMOS FOR SALE.

W. W. WHITEHEAD COMPANY,
DAVENPORT, IOWA.

READY AND GUARANTEED.
ENGINES.

DYNAMOS.

High Speed Automatic, Medium Speed Automatic,

Direct Current Lighting and Railway.

Write for our new price

ILLINOIS
E. H.

list

Corlias.

Alternating Current Lighting.

SMOKE STACKS,

BOILERS, PUMPS, HEATERS,

ETC.

No. 49, just out.

MAINTENANCE COMPANY,

CHENEY, Manager.

No.

204 Dearborn

St.,

CHICACO.

W. DYAR,

WICKES

Volts, F. 0. B. Cars.

BROS., Saginaw, Mich.

ROSE ELECTRIC

45th Street and A. V. R. R. Pittsburg, Pa.
No. 95 Liberty Street, New York City.
No. 1214 Marquette Bldg., Cbicago, 111.

ELECTRiccof
•5t-62 5.CLINT0N
CHICAGO
ST.

dynamos, motors, meters and transformers
by this Company are at their warehouses
ready for Immediate delivery.
All
listed

K.
K.
62 K.

1—
1— 65K.
1—100 K.
2 - 90 K.
1— 62K.
1—100

K.
1— 100 K.
1- 80 K.
1— 65 K.

FOR SALE.-

W. WestlnKhouse

250 volt M.
250 volt M.

W. Thompson-Rvan W. T.-H. 250 volt selt-oller.
W. Euller
250 volt M.
W. General Electric
500 volt M.
W. General Electric

-

500

P.
P.

P.
P.
volt M. P.
volt M. P.

- 500
W. T.-H. D82
W. General Electric - 125 volt M.
W. Triumph - - 125 volt M.
W. Keystone - - - 125 volt IM.
W. .lantz A Leist 125 volt M.

rsiONA/

For Sale -I25-H. P. Hamilton Corliss,
F. O. B Hamilton, Ohio., $1,000.

IS

THE TIME TO

Hx36

SECOND-HAND

SUBSCRIBE

Dynamos and Motors.

TO THE

ROSE ELECTRIC

ST. LOUIS.

CO.,

IVe inTite correspondence
with those wishing to

hny or

sell.

Western Electrician

P.

P.
P.
P.

Large stf^cic of alternators.
Send tor monthly bargain sheet with complete
list and net prices of machines.
All apparatus
fully guaranteed.

Each $460.

ST. LOUIS.

CO.,

CORLISS ENGINE.

ff-REGORY:
1—120
1—125

Hamilton, Ohio.

SCHUREMAN & HAYDEN.
140

WRITE FOR PARTICULARS.

S. Clinton St., Ghlcaio.

EDISON COMPANY
CMICACO
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

Machine and Carpenter
Work of All Kinds

Correspondence Solicited.

Dynamos. Armatures,
Motors, Arc Lamps,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

WESTERN ELECTRICIAN
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ALL EXPENSE AND UNSATISFACTORY SERVICE DUE Ufinril flllT
TO THE USE OF THE UNRELIABLE SPRING JACK IllrCll UU I

Columbia Switchboards Guarantee This
Number of spring jacks necessary to operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

por

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS

NOW BEING

INSTALLED.

Waxahachie.Tex., Switchboard capacity, 1.200
Ennis, Tex.,
Norwalk, Ohio,
Frankfort, Mich.,
Dundee, Mich.,
.

.

.

.

"
"

"
"
"

"

"

"

lines

1,200
2,400

250
200

and telephones
"
"

"

"
"
"

"
*'

COLUMBIA
TELEPHONES.
FOR MAGNETO AND CENTRAL ENERGY SYSTEMS.
Equipped with superior solid back transmitters, non-packing
and practically indestructible.

COLUMBIA CONDENSERS.
Compact and enclosed
ciency and for 250 volts.
guarantee.

and guaranteed as to effiSend sample order and confirm our

in tin case

INCREASED FACILITIES ENABLE US TO FILL ALL

ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

.rtilPiiliit'N

THE COLUMBIA TELEPHONE

MANUFACTURING

CO.,

OTTAWA, OHIO.

100-LIoe "Columbia Switchboard" with Self-Restoring
Drops. Showing Plugs In the Board and Jacks
on end of Switchine Cords.

Central Energy Wall Set.

The Telephone Hand Book,

New Dynamo
Bell

Tenders' Hand Book,

Hangers' Hand Book,

Incandescent Wiring Hand
Electric Transmission

Book,

Hand Book

Comprise the famous Western Electrician Hand Book Series.
Price, by mail,

postage prepaid.

$1

A VOLUME.

Electrician Publishing Co.,
510 Marquette Building, Chicago.

:

WESTERN ELECTRICIAN
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Continental

ANOTHER OF OUR
NEW PRODUCTIONS

Telephone

Construction

Co.

GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC
LIGHT, HEAT AND POWER PLANTS.

TACOMA

BLDC, CHICAGO.

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
'"'"'

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO,

Telephone

!!!£

IN D.

Telegraph Construction Specialties

Patented Combination

Messenger Hanger

and corners,
SOLIO FORCED STEEL, Japanned or galvanized.

for straight lines

No.
No.
No.

Llpht,

1.

IKx

Medium,

2.
3.

Kin.

IKxH

Heavy, 2x!4

In.

in.

Nos. 2 and 3 always In stock.

Patanled OalvanlMed
Sleol Cablo Hanger.
Note beautiful mechaDical aimplicCorrespond
Send for sample.
with us; we have good specialtleB. and
up-to-date. Tell UB what you want.

Ity.

3-Bolt Guy Clamp.
Japanned or
galvanized. Never break, never
slip. For 6-16 to H-lnch strand.
2-Bolt Clamps f uru'd If desired.
Solid forged steel.

Corner Brackets, Guy Shims, and
Special Forglngs made to order.

THE NORTON TOOL

In place on cable.

The Inspector
AND

TELEPHONES-Their

A. E.

OHIO.

CONSTRUCTION and FITTING.

FItting-up and Maintenance of Telephones and tht Auxiliary Apparatus.

tlie

BY

By

WEST PARK,

A VALUABLE BOOK OF REFERENCE,

A Practical Treatise on

Trouble Man.

CO.,

F. C.

ALLSOP.

CONTENTS

CHAPTER

I.—Receivers;

II.— Transmitters; III.— Magneto Switch-Bells;

IV.— Battery Switch-

Bells; v.— Complete Instruments; VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work; VIII.— Erecting Wires, Instruments, Etc.; IX.— Arranging the
Testing for and Removing Faults.
Circuits; X.— Intercommunicating System;

XL—

DOBBS.

184 PAGES.

166 ILLUSTRATIONS AND FOLDING PLATES.

PRICE, $1.25,

Sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO., 510 Marquette BIdg., Chicago.
Full of information and diagrams for the operator,
exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switchboards.

TELEPflONETROUBLES

is

a practical book, written in plain language,

and for anyone interested
Mailed anywhere on
receipt of price

technicalities.

.

,

.

SYSTEMS.
Edition Just Out.
Electrician

Price, 25c.

Publisliing Co.,

CHICAGO.

ONE DOLLAR.
Substantially bound

CHICAGO
in cloth.

TELEPHONE PAY
STATIONS and METERS
Have unique patented
features giving: them

ELECTRICIAN PUBLISHING
510

MARQUETTE BUILDING, CHICAGO.

CO.,

Practical

value.
WRITE FOR CIRCULAR.
exceptional

Chicago Pay Station Co.,
130 LA SALLE AVE.,

CHICAGO.

Books

ON

—IN—

BOTH MAGNETO AND COMMON BATTERY

SIO aiBTqnette BulIdiBC

in telephony.

Only 10 Cents Each

AND HOW TO FIND THEM
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This

No

ARE YOU LOOKING FORTROUBLE?
IF SO, GET A COPY OF

Electricity.
How to make a dynamo.
How to make telephone.
How to make an electric motor.
How to make a storage battery.
How to make a Wbnhurst electric machine.
How to make a magneto machine.
How to make a medical Induction coll.
How to make a pocket accumulatorHow to make a plunge battery.
How to make a voltmetar.
How to make a galvanometer.
How to make a band dynamo.
How

to

make a

talking machine.

How to make a H H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph Instrument.
These books are Illustrated and will be
sent prepaid on receipt of price.

Publ'g Co.,
BIO Marquette Building,
CHICAGO.
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GUARANTEED BETTER THAN THE "BELL SOLID BACK"
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CENTRAL ENERGY SYSTEM
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tSrsEJ^SSJr^ SIGNALING APPARATUS,
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Telephone and Electric Co.

KELLOGG SWITCHBOARD & SUPPLY
229 So. GREEN ST., CHICAGO.

GEN'L CATALOG.

to the Increased demand for our
Party Line Apparatus, we have found
it
necessary to seeic larger quarters,
and have moved to 610 Wilson Ave.

CHICAGO.

MOON
TERMINALS
METALLIC

OUTER

Your Exchange.

CASE

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL.

.

.

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a
cable.

Ttie

Only Perfect Party Line Selective Ringing Tele-

Write for Catalogue
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Prices.
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CEDAR POLESandTIES

TROUBLES
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ST.

...AND...

CHICAGO.

HOWTO FIND THEM."

By J,E.HOMANS, A. M.
352 pages.
Cloth, Price $1.00.

BY
W.

An up

to-date, practical treatise on the
installation, care
theory,
management of telephones and their

construction,

and

Sent prepaid on receipt of price.

FORMERLY

WESTERN ELECTRICIAN OBTAIN MOST EXCEL-

RASKINS' TELEPRONE
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LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

Electrician Publisliing Co.,
510 Marquette
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Building,

III.

TROUBLES.
This Little Book is Strictly Up-To-Date on all
Matters Pertaining to Telephone Tro.ibles and
their Remedies.
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delinitlons relating to electric-

Dynamo; The Motor; The Care and

of the Dynamo and Motor.
Electric Lighting; wiring; The rules and requireof the National Board of Underwriters in full;
Electrical Measurements.
The Electric Itailway; Line Work; Instruction and
Cautions for Linemen and the Dynamo Koom; Storage
Batteries; Care and Management of the Street Car
Motor; Electro Plating.
The Telephone and Telegraph; The Electric Elevator;
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It is a school book from the manner in which it proceeds from the simple facts to the abstract principles
which the facts indicate; it is also a book of reference
through the index of seventeen double columns of line
type pages; by means of this index a thousand items of
practical imporiance are atonce available.
It is an up-to-date work, which has cost a large outlay
of capital and time, and, In short, it is doubtful if any
more attractive hook has ever been issued— or one more

ity;

ilully.

Foyeomplete information
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bols, abbreviations
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ELECTRICIAN FUBLISHIN6 CO.,

NEW CATECHISM

tricity

Inc'ludlne MvuIh iind BcrthHChicago to Mackinac Island and Return.
Ohleaffo Haturduy* 8tS0 p. m.

WHY NOT?
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The subjects treated upon are as foMows: Dedication
Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Source of Jilec-
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& Hat.
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POLE DEALERS ADVERTISING
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appliances.

HYDE AND

H.

Accidents and Emergencies, etc., etc.
The full one-third part of the whole work has been
devoted to the explanation and illustrations of the dynamo, and particular directions relating to its care and
management;— all the directions are given in the slmPRIrh $' 00. plest and most kindly way to assist rather than confuse
the learner. The names of the various parts of the main with pictorial illustrations of the same.
sm no less than 2n full page Illustrations have been given of the various dynamo
in dlfterent parts of the country, and an equal number of part page Illustrations.

ELECTRICIAN PUBLISHING CO., 510 Marquette BIdg.; CHICAGO.
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Westinghouse
Type C Circuit Breaker
For Direct and Alternating Currents

Built in

sizes

two,

one,

of

three

200

to

and

four

pole combinations.

Write to Dearest district office for
booklet on Westinghouse Type
85d2

Manufactured by the

10,000 amperes, in

Westinghouse

&

illustrated

C

Electric

Mfg. Co., Pittsburg, Pa.

Circuit

Sales Offices in All Large Cities.

Breakers.

ELECTRICITY FOR ENGINEERS
Latest Edition,

Now

Just the

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

PART

I, CpNTEMTScrCHAPTER I: -Electricity; Positive and Negative: Conductors,
Hon-Conauctorsand Insulators; Electro-Motive Force; Volts; Eesistauce; Ohms; Current; Am2»res.—CHAPTER 11: Dynamos; Magnets; Field Coils; Electro Magnets; Permanent Magnets.—
OHAPXEB HI Armatures, Construction of, Ditterent Kinds of: Commutators, How Made and Conectedj Heating of Armatures; Eddy Currents.— CHAPTER IV: The Current: How Produced;
iBductlonj; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant CurBBDtand Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
OHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Ouidle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.^CHAPTER VI: The Arc Light: How Formed;
Causes of Unsteadiness; Remedy; Effect of Shades or Globes- Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
T*mps; Clockwork Lamps; Double Lamps; Troubles in Lamps.— CHAPTER A'll: Commutators
Mid Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;
Sli^le Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes- Sparking
At Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER YIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.~CHAl*TER IX:
American System of Automatic Current Regulation The Dynamo; Regulator Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brusii Armature; Diagram of Circuits through Dynamo, Regulator and Lamps; Dial 6r Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Conne'Ctions of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.— CHAPTER XI: The Edison System; Automatic Regulator;
Olrcultsof Regulator: Circuits of Dynamo: Action of Regulator- Howell Pressure Indicator; Diagram of Circuits; Description of Parts and Operation.— CHAPTER XII: Excelsior System of Automatic Current Regulation- Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.—CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator.- CHAPTER XIV:
Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scal3; Solenoid Meters.— CHAPTER XVII: Voltmeters; Pressure
»nd Potential Indicators.-CHAPTER XVIII: Testing; Calvanometers; Astatic Needle; Differential Apparatus.— CHAPTER XIX:
Wheatstone Bridge or Electrical Balance; Diagram of Circuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX;
The Magneto as a Testlngjnscrument; Armature;^ Field; Bell; Diagram of Clrcuits.-CHAPTER
:

;

;

tome as

PART

CONTENTS.—CHAPTER I:

Alternate Current Dynamos; Principles of the
Armature; Winding; Connections; Lamination; Different Types o£ AlternaLeading Systems; The Brush Generators- Magnets; Armature; Principles of Induction. --CHAPTER II: Dynamos, Continued; Tlie Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.— CHAPTER III: Dynamos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Effect of Induction; Transformers.- CHAPTER V: Transformsrs Continued; Induction Coils; Cosverters: Transforming Up and Down; Design of Transformors; The Static Charge; Protection
Against; Groundingthe Secondary; Other Devices- The Foil I'rotector; Different Types of Transformers.— CHAPTER VI: Transformers, Concludea; Fuses; Regulation; W^inding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—-CHAPTER VII: Parallel System Series Are
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit— CHAPTER VIII: Lines of Forco;
Hysteresis- Magnetic Penetration; The Circuit oi Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.— CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flp,t Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.— CHAPTER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Current!
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.-CHAPTER XII: Measuring Instruments, Continued: Hoc Wire Instruments; The Cardew Voltmeter Details of the Instrument- Low Potential Voltmeter.— CHAPTER
XIII: Voltmeters; Double Coil Voltmeter; Two Types.— CHAPTER XIV: Spring Meters; Curled
Spring Meter.— CHAPTER XV: Twisted Strip Instruments: Diagram of Connections and Operation oi Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prlaci pies of Operation; Diagrams of Parts; Slattery Induction Meter: Description of Parts and Prlnciples of Operation; Watt Meter; Thomson Meter.— CHAPTER XVII: Generators in Parallel:
Difficulties in Operating; Alternate Current Generators in Parallel; Arrangements of Circuits ana
Machines for Operating in Parallel; Diagram of Common Arrangemsnt of Machines and Circuits.—
CHAPTER XVIII: Ohm's Law; Strengtli of Current; Formulas and Examples; Power and Heuft
Ground Alarms and Leak Detectors.
inj; Effects of Currents.—CHAPTER XIX:
II.
Field: Field Current

tors; Regulation;

;

:

PRICE, $2.50.

Dynamos; Types; Shunt and

Series Motors Suitable for all General Purposes; Regulatton of Shunt Motors; Of Series Motors: Counter E. M. F.: Direction of Rotation and Direction of
vimBti Starting Motors; Diagram of GonnectloD.
IQ

Orders for above book, or any

electrical

work published promptly

ILECTRICIAN PUBLISHING

sent

on receipt of

price,

CO., 510 Marquette

postage prepaid.

Bidg.,
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"WOOD" ARC LAMP
1

FOR POWER. CIRCUITS
High gracde corvstruction

High grdtde materials
J

mak-kes
•4

High gre^de arc IdLmps.
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.

\

"The

FOR.T

best

on the maLrket."

WAYNE ELECTRIC WORKS
MAIN OFFICE AND FACTORY: FORT WAYNE.
SALES OFFICES

IN

ALL LARGE

IND.

CITIES.

"ELECTRIC LIGHTING
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

»
J

Engineers, Students and Others Interested in the Installation or

Operation of Electrical Plants.

IS B.
Professor of Electrical Engineeringi Columbia University,

•ri<

F^repaid.

-

New

York.

F^rao-tical arid iJp'-tO'

Just the Book you want. 450 Pages, over

ISO Illustrations.

Read the

1-AOL.E OF"
Chapter I, Introduction; Chapter II, Histor)' of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
and Selection of Electric Lighting System; Chapter V, .The Location and General Arrantjcment of Electric Lighting Plants; Chapter VI, Buildings for Electric Lighting Plants;*Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and I3enf;ral
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII,. Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connections between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed; Friction and Other Gearing; Chaptef
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switchboards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arrestov.i,

Every Engineer and Electrician ivho desires to thoronKhly master the Art of Electric liightine shonld have a copy o?
this book. Sent promptly.

ELECTRICIAN PUBLISHIN6 COMPANY.

Suite

510 Marquette

Building.
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HAMMERS

SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, KallwayDust Guards, Washers
and Packings. Patent Insulating Cleats.
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MiNCFACTURED BT

THE KABTAVEBT MAHUFACTUBIHG CO.

Wilmington. D»l.

VULCANIZED FIBRE.

5ize6

Highest grades for electrical iasulation and mechanical purpoKs, in sheets,
and special (hapei. Catalogue! and samples on application.

tulKs, rods

VULCANIZED FIBRE
Wright Gable Hanger.
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Wllkesbarre, Pa.
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Worksl
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USA

Marquette Bldg

Crocker=Wlieeler Motors
ARE USED FOR THE ELECTRIC DRIVE OF
A GREAT VARIETY OF HACHINE TOOLS.

Special
Prize

Medals

4^

ILL.

18»5.

Twtlve

Awarded

CHICftGO

Cbioaoo OFncB.
1201-2

'IESFOR

NCANALST.

MAGNET. OFFICE, ANNUNCIATOR WIRE.

DfaBtloD thli pkpu.

«2

St^ck

Wilmingrton, Del.

HIGH-GRADE RUBBER<
COVERCO.

ELECTRIC CO..

PROVIDENCE,

-

HAZARD MANUFACTURING CO.
CHARLES u RF^IY"
WEATHERPROOF Wires AND Gables,
METALWORKERS

SEND FOR SAMPLES AND PRICES.
R.i. TELEPHONE

CO.,

Gold Medal

al

Internalional

at Atlanta,

Expositions

1895.

Bulletin

No.

24

Illustrates

Some

of

Them.

OCB eoOUS AKE OS 8AI.E: IS BVEBT liKAJDINCl HAB»WAKK ?»'
STOKB IN THB CltflTED STATES ASI> CANADA.
J^

G.

I
^

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

'11

^fi
"

^~"^

I
^

be a

Summ

U N LESS^YO mWAKEI U P^AN D^BUX.AI..^^^^;:^^-^

COLOlMcrfSR
We can sell you

Direct Current
Ceiling or Desk Colonial Fans

TBE

Cheaper than you can Buy Elsewhere. Try
Large Stock. Quick Shipment.

ST. LOUIS
I

I

ELECTRICAL SUPPLY

i8 Pine

St.,

ST. LOUIS,

FOR ELECTRIC LIGHTING AND

POWER SERVICE.
TYPES:
Horizontal,
Vertloal,

Simple,

Compourtd,
Belted,
Dl rectXon n ected.

BUFFALO,

SALES OFFIC8S

CO.,

MO.

Fobge

COMPANY,

MANUFACTURERS AND ELECTRICAL ENGINEERS.

BUFFALO
HIGH SPEED
ENGINES

Buffalo

CROCKER "WHEELER

us.

Company,
N. Y.

CHICAGO' OFFICE, 22-24 RANDOLPH ST.

IN

ALL L/VRQB

OFFICE

CITIES.

AMPERE,

AND WORKS:

N. J.

STURTEYANT
ELECTRIC FANS
In 100 fypes an^ sjjes.
Special designsferreiimremenls.
We buildbothjan and motor.
Sendfor Bulletin

ms^

H

>

ns^

'SS^
B.F.STURTEVAMT CO.liOSTON

^VEW VOIIK •THtl.ATIEM'HIA

•

CMrCAC.O

LONDON

.

'

Vol.

nil,

I

$3.00 PcB AllUl.

£^°prA8M«»ii>y?'ectrici»i.
Publlsmne Cotupanr, Chicago.

MP FY

AU&DST

CHICAflO,

|A II|>h-.« s ft^«*#iLvir
9U llftlTS A vOPVn

Entered at Chicago PostoEce as
mall matter of the second claes.

1902.

2,

^jfl

f\

ilUi di

INSULATED

I
WIRES AND CABLES.
iPvir^lBCiA.

RUBBER COVERED, WEATHERPROOF UNDERGROUND AND SUBMARINE.
WCSTCRN*tLLING AGENT.

^'^Pt^^ Electrical Company,

H.
HIXSON,
"hR."ixsoN?"^
1

CHICAGO.
linadnock Block, CHICAGO
137 Monadnock

.75-81 Cornhlll,

BOSTON, MASS.
TRADr MKIIN

1889—Paris Exposition,
Medal for Bnbber Insnlation.
1893-World's Fair,
Medal for Bnbber Insnlation.

A-ON'-i

CRESCENT RUBBER INSULATED

WIRES AND CABLES
National Code istandard.

CRESCENT INSULATED WIRE AND CABLE

THE STAIVDARD FOR
RUBBER ISrSllXATIOSr,
Sole Manufacturers of

Hanson Tape, Candee

tlkonite Wires, Okonite Tape,

THE OKONITE

proof

^j^gj^

Geo.T. MansoR.Gen'l Supt,
W. H. Hodglns, Secy.

York.

Sterling:

•

Sterling Black Air Brying Varnish,

THE STERLINB VARNISH
Pittsburg, Pa.,

U.S.

Black Core Plate Varnish.

THE STERLING VARNI?k QH,

CO.,

26 Colmore R»w. Birmingham, England.

A.

CONTINUOUS RAIL JOINT COMPANY

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

OF AMERICA.
GENL.OFFICES:CENTURYBt.OG.. NEWARK,

Parinlli Rubbtr Covtrad Wiras and Cabin,

^

Wires «re tested

(lO.OOOJ

IN

2,000

OF EVERY DESCRIPTION.
Bug-Proof Bell.
"

Patent.

RAIL BONOS.

For Porcelain or Clay ln>
•ulating Specialties, such as
Bushings, Knobs or Cleats,
Address,
THEAKRON SMOKING PIPE CO.,
MOCADORE. OHIO.

Nickel. 60c.

Sample,
inail,

CROWN

Segordahl

IN USE.

ne Hobart eiecMI(.Co.,Troy,OU..

ELECTRICAL WIRES

iRcandescent Electric Light Manipulator Co.,
I I e Bedford St.,
Boston, Mass.

USE.

Blpolu- wad HnlUpolitr Koton
from H to 60 horaepoiT.r. Dyn..
moifromlOllehtatoTOa W.mU
or rent. Ooed profits for ageott.

BARE AND INSULATED

Th. Incand.acent Lamp R.placer ana
Cleaner replaces and clean, anyc.p. lamp
at anj height or angle.

By

MILES

Highest Award in its Class at Paris Exposltloii^
1900, and Paa^American Exposition, Baflal%

JONBBBOBO. IND.

al Factory.

N.li

OVER TEN THOUSAND

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.
TELEPHONB, TBLEORAPH AND PIKE ALARH CABLB5.
All

CO.,

and Factory, TRENTOM, N. i.

STERLING
EXTRA INSULATING VARNISH.
Extra Black Finishing Tarnish,
iSterling

CO., Ltd

253 Broadway, New

rS.7ln't?i!»"r-.'""'9»'»-

W».her.

•»»"• "•«<=•

BS^BARCLAv'sTREET.

3-in;
prepaid.

Enameled, 46c.

Made

American Steel &Wire Co.

Special Electrical Devices.
Write us for prices.
Street, Chicago.

NEW YORK.

CHICAGO.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

I-T-E

in sizes

2 10 8-lnch. Dealers send for prices.
We also make Inventors' Models and

WORCESTER.

DENVER.

CIRGINT BREAKERS

SAN FRANCISCO.

III.

CUHER ELECTRICAL

CO..

PHIUDELPHIA

ERICSSON SWITCHBOARDS
Of

Telephones for all ases. Write
and tell your needs.
ERICSSON TELEPHONE CO.,
296 Broadway. NEW YORK.

all sizes.

for particalars

LIGHT
If

you want

light to

LIFE
The Longest

see objects below the lamp

SHELBY

USE SHELBY LAMPS.
16 C. P. Horizontal are 14 C. P. Vertical. Other
7 C. P. Vertical.

THE COIL DOES

ESTIIH

IT-IT'S

3^-.

MMment

NEWARK,

N.

A TRIAL WILL PROVE OUR CLAIMS.

Co.,

CO.,

J.

Superior in
Electrical

Desiga and

Instru-

London— Elliott

/

/y^^^^i.).L„::>s^^

lAf'

:

i

wB^^m\

n
^M [^^^^^
^^Ir'T^'

"~

Constructior

Wc

M 'f^^^^M'

HB

SHELBY, O.

LUNDELL FANS

mfint Co.. Rlttorstrassi; No. m,
liros.. No. lOi SI. Martin's Lane.

P"

LAMPS.

LIGHT

THE SHELBY ILECTRIC

liERtc— Kuropean Wosion

:

USEFUL

Pat. Oct. 20, I900-

are

FLATTENED.

ElecMcal

Wavtrly Park,

makes

Life at Best EfFiciency.

V

IsM;"

Beaton "Boaod Pattern" Ammeter,
Type r.

desire to call attention to a line of
cheap but eicellCDt Switchboard Inslrum>jnts for Direct Current Circuits, which

we

Cooling-,

dtsignat'^ as

"Round Pattern," Style

Econouii'

F.

These

Instruments are particularly
suitable for Isolated Plants and Feeder
Circuits in Railway

and Power

Plants.

Voltmeters in ranges from 3 to 730

volts.

Ammeters in ranges from 1 to 2,500 amp.
All Weston Instruments are unsurpassed
in excellence of

racy and
M^D'-IOD

workmanship, in accu-

economy

.:.*!

*

of operation.

WrSTrRN

ELrcTEICI.'
iDg for cavftlogue.

r

*.-

SPRACUE ELECTRIC

GENERAL OFFICES: 527-63) WEST

34tll

C<

STREET,

\^'ESTERN

ELECTRICIAN

August

ADAMS-BAGNALL ELECTRIC

2,

CO.

ENCLOSED ARC LAMPS

A. B.

Inside and Out,
Electrically

Their

and
Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

Easiest lamp to
It's

at

good

and

to look

trim made.
built to

Made

stand the most

weatherproof

severe service.

solid copper or

Never has been
beaten

in

in

pressed steel

a

cases.

competitive test.

OVER 90,000

IN USE.

HE ADAMS-BA6NALL ELECTRIC CO.
NEW YORK

IHICACO OFFICE:
J.
.

C.

POMEROY,

a09 Dearborn

Street.

Cleveland, Ohio, U.S.A.

office:

C. A. THOMSON,
No. 136 Liberty Street.

1902

:

August

2,

.

WESTERN ELECTRICIAN

T002

The Electric Storage BatteryGo.
»HIL.A

»IHIA,

'''*''
^^"^''^' stations, ElectHc Railways,
The '(TblOlibe
>bi«.«.itiiiuiavvv
si^ijivnv*. HCClUnUlatOr"
Isolated Lighting and Power Stations, Fire
Alarm and Telegraph Service, Train Lighting, Laboratory, Etc., Etc.

New YoitK, ItoSTON,
OmcAiio,
igthSt. lOOliroadway. eoStateSt. Mainuettt Hid.

Philadelpuia,

A

m
<B

L^altimokk,
ContiiiciilalTnist ukl

St. Louia,

San Fhancisco,

Walinvright Bid.

N'oiada lllock.

CIRCUIT
B' ^

1

''^'^^^H

r;

ELDEN

THE

1
1
E I^^Ih
1 IP^H
s

COMPACT

G Greenwood. Mor.

F.

34 Empediado Street,

Mot: Ti

Summer

=

Direct Current
Ceiling or Desl( Colonial Fans

Cheaper than you can Buy Elsewhere. Try
Large Stock. Quick Shipment.

THE STANDARD ELECTRIC
COMPANY,
-

HavamCdba

Detroit.

We can sell you

Air Break.

CINCINNATI,

(

148 W. 18th St.
PHILADELPHIA. 260 N. Broad SI.
BUFFALO. 200 Pearl St.
CHICAGO. 264 Michigan Boulevard.
ST. LOUIS, 3937 Olive St.

COLONIAL FAN

and

PERFECT PROTECTION.
and

)

NEW YORK,

UNLESS YOU WAKE UP AND BUY A

SUBSTANTIAL.
Oil

\

Hlds. Michigan Elec. Co.

be a

All

==

DIRECT
CURRENT.

ALTERNATING

AND

Cleveland.

New England

hiere'll

BREAKERS
Warn

i

RATTFRY
_^.itl.
DEPOTS
PRICE USTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST.

SALES OFFICES:
AllOETheuyAve.

rvinc
LXlUt

for Electnc vehicles.

HCCUmUlatOr"

The **jEii&e

ELECTRICAL SUPPLY

ST, LOUIS
I

OHIO.

I

us.

18 Pine

St.,

ST. LOUIS,

CO.,

MO.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

THE CUTLER-HAMMER MFG. GO.
OFFICES AND

AGENTS
STURTEVANT ENGINEERING CO.. LONDON. ENG.
KILBOURNE & CLARK CO.. SEATTLE, WASH.

MAIN

BRANCH OFFICES:

FACTORY:

NEW YORK-CHICACO.

MILWAUKEE.

For
PUTINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W* lell PUTINUM In any quantity, either large or small. We buy PLATINUM or anything

Lamps

Incandescent

Everythinq

and

MANUFACTURERS OF PLATINUM
Newark, N.

containing PLATiNIJM, In any quantity.

New

J.

Yorli Otnce,

IN

120

Else.

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..

Akron Smoking Pipe Co
American Battery Co

2
1

11

Amer. Electrical Heater Co.. 10
15
Amer. El. Telephone Co
American Electrical Works.. II
Amer. Steel &. Wire Company 1
17
Anderson A. Sons. W. H
Badt AGO., F. B
Baker & Company

Continental Tel. Const. Co.. 14
Continuous Rail Joint Com-

pany of America

1

Crescent Ins. Wire & Cbl. Co. I
Crocker- Wheeler Company .20
Cutler-Hammer Mfg. Co
3
Cutter Elec. & Mfg.Company 1

10

3

Barnett Company, G. & H....20
16
Bayley ASonsCo.,
Beardslee Chandelier M f g.Co.—
Heardsley Gravity l>am tt
7
Construction Co
Beldler A Co Francis

W

—
Fuse Company
Dearborn Drug A Chem.Co..l6
Diamond Meter Company
4
Dlcke Tool Company
Dixon Crucible Co., Joseph.. 16
D.

A W.

—

,

BertholdA Jennlnga

17

20
Besly dc Co., Charles H
Bossert EL Construction Co. lu
17
Brooks. Hall L
.

Brown

—

Henry A
Columbia Telephone Mfg.Co.—
Colt.

Leasure
Buffalo Forge Co

10

&,

20

Central Electric Co
5
Central Manufacturing Co.. .17
Central Telephone &'E1. Co.. 14
Century Glass Co
10

Edison Decorative A Miniature Lamp Department
10
20
Edison Mfg.Company

—

Edwards A Company

10

.

ic
i>

Company...—

Chicago Edison Company. 4, 12
Chic Fnse Wire A Mfg. Co.. 2<j
Chicago Insulated Wire Co.. I

C. M. ASt.P. R.R
Chicago Pay Station Co

Fowler, John

H

Franklin Eng.

A

Fulmer Lumber

17

Elec. Co....
Co., D.

M,

14

.'...—

—
1?
17
10

U

Illinois Electric Specialty Co.

Maintenance Co

12

Insulating

Company

General Electric

Company

. .

—

1

1

—

10
.

14

Co.,

James

Lindsley Brothers Company.. 17
Lowell Model Co

—

International Tel. Mfg. Co. ..15

Matthews* Bros., W. N
McLennan & Company, K

Thomas

J

11

KartaTert Manufacturing Co.—
Kellogg Switchboard A Supply

Company

.17

11
.

.

..10

El Co. ..15

Mica Insulator Company
Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company
Mott A Company. J. E
Munsell A Co., Eugene

10
12

—

16
15
17
10

—

National India Rubber Co.. ..—
Naugle Tie Co., E. E
17
New York Ins. Wire Co
9
Norton Tool Company. The. .14

Okonlte Company, The
Paragon Fan

Jeffrey Manufacturing Co.. ..m

Johnston,

7

Manhattan Elec. Supply Co..—

A

11, 15, 17

Parsell

flt

A

.

Motor Co

Weed

—
5

I'ennsylvanla Lines
Perrizo & Sons

7

17

Eugene F

11

Phillips Insulated

Wire Co. .11

Phillips,

Phcenlx Glass

Phosphor-Bronze

S.

Co

IG

Pignolet, L. M
Pittsburg A L. S. Iron Co
Porter Cedar Company
Pratt Institute

10
17
17
5

IG

5

II

...17

Its

&

Metropolitan Tel.

W

Internat'l Corres. Schools

Federal Electric

.

Leffel

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins ACo, A. P
Huebel Company, C. J
Humphrey, Henry H

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co...
India Rubber A Gutta Percha

"P'or Sale" Advertisements.. 12
Ft. Wayne Elec. Works., Inclft

.

17

9

Machado A Roller
Maltby Lumber Company..

Electric Appliance Company. 10
Electric Storage Battery Co.. 3
Electrician Pub. Company... IH

Chicago & Alton Railroad.

Leather Preserv. M. Corp

Hartford Steam Boiler Inspection A Insurance Co.. .—
Hazard Manufacturing Co.. ..—
Hobart Elec. Mfg. Company.. 1
Hoflman, G.
12

Electrical Engineer Institute. 7

Ericsson Telephone Company 1
la
Eureka Electric Company

Klein A Son. Mathias
Kohler Brothers
Kokomo Tel. A El. M. Co ...

.

IlllnolB

Chase-Shawmut Company... 11

C.4y. W. R.R

General Incandescent Arc
Light Company
5
General Incand. Lamp Co....—
Glass Wool Mfg. Company.. 9
Great Western Smelting A
—
Refining Company
Gregory Electric Company .,12

Company

—

sterling Electric Company...—
Sterling Varnish Co., The
1
Stilwell-Blerce A Smith- Vaile

Company

,,..

Stow Mfg. Company

9
ll

—

Streeter,A.L
7
Stromberg-Carlson TeL Mfg.

Reliance Electric Company.. 7
Replogle Governor Worlts.. .—

Sturtevant Company, B. F...20

Reislnger,

Hugo

Reynolds Electric Company.—

—

I. Teleph. A Elec. Co
Roebllng's Sons Co., J. A

R.

12
5

Louis Elec. Supply Co... 3
Sargent & Lundy
7
St.

Sawyer-Man Elec. Company. 18
—
Schoonmaker Co., A. G
Schott, W. H
5
Schureman A Hayden
12
Scientific Exchange
12

—
Company

Shelby Electric
.... 1
Slgnalold Chemical Works.. 9
Simplex Electrical Co., The.. 1
Simi'lex Elec. Heating,' Co,
10
.

.

Co., S.

Morgan

.

fl

Spies Electric Company
l
Spraguo Electric Company... 1
Standard Electric Company .. 3
Standard Pole A Tie Co
17

Standard Underg. Cable Co..—
Standard Varnish Works
7
Slundard \'llrltlcd Cond. Co. 6
Stanley Instrument Co
Sterling

A

See

Son,

W. C

15

Torrey Cedar

Triumph

17

f*^s;e O.

Company

Electric

10

Rose Electric Company
Rose Polytechnic Institute...

Smith

Company

.17

Co

20

Union Pacific R. R

16

Valentine-Clark Co., The....—
Varley Duplex Magnet Co.
H
.

.

,

Vlndex Electric Company....—
—
Vomacka & Mazenek
Vulcanized Fiber Company. 20

Wabash
Wagner

R.

R

Electric Mfg.

7

—

Co

Walsh's Sons A Company
12
West Shore Route
Western Electric Company... 7
Western El. Supply Co
8

—

Westlnghouse
Electric
Manufacturing Company

A
.

.

18

Weston Electrical Inst. Co... 1
Whitehead Company, W. W..12
Wliitmore, A. R
17
Wlckes Bros
12
Wlllyoung, Elmer G
h
Wisconsin Central R. R
I6
Wltienberg Cedar Co
17
Worcester Company, C. H
17
Worcester Polytechnlclnst.. 5

WESTERN ELECTRICIAN

Better than ever

and a

little

August

the best of any on the market

2,

1902

I902

today—

PARAGON 1902
FAN MOTORS

1902
NOISELESS

COMPACT

ALL STYLES AND SIZES

— CALL

RIGID
EASY RUNNING
AND SEE THEM OR WRITE FOR PRICES

CHICAGO EDISON COMPANY,

CONSTRUCTION

•""o«?or^o"'"

PARAGON DESK FAN

The General Electric Company
»j: A.pif un*

A.oTui«Kie s

THOMSON RECORDING WATTMETERS

For

Classes of Service

all

and

FROM

3

AMPERES TO

GENERAL ELECTRIC COMPANY,
Chicago

Office,

of all Capacities

30,000

Schenectady, N. Y.

Monadnoclc Building.

Sales Offices in

««S>««S>«k$>^.4>^>^>^"$kS>4<8«SkSkS>«^<Sh$>«xSkS«$«J.<JkS^^<^^

SCHEEFFER

METER
WITHOUT
CASE

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag
Alternating Currents.

In

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
MKTCR WITH CA8C.

PEORIA,

ILL., U. S. A.

AMPERES.

CO.,

all

Large

Cities.

;

i

-

Augllsl

WESTERN ELECTRICIAN

1902

2.

The Largest Selection
Fans

of

for

Requirements.

all

Desk, Bracket, Ceiling, Ventilating and Battery Fan Outfits.
SEND

PRATT INSTITUTE
BROOKLYN, N. Y.
TWO YEAR COURSES IN

APPLIED ELECTRICITY
AND

MARSHALL.

Registrar. Worcester, Mass.

Long Distance Phone Central 2448.

W. H. SCHOTT,

Experimental -work for inventors;
anything In metal from a. single
piece to a complete working model.
Apparatus foT colleges. Exhibition
models, intioduction samples of patented articles. Special tools f<ir making metal novelties. luventioi.s perfected. Drawings anddeslgns worked
out from inventors' Ideas. Send for

EDMUND A. ENGLEK, Ph.D.,LL.D., President.
Courses o( study in Mechanical. Civil. Electrical Engineering. Chemistry. AND General Science. Extensive
laboratories in enpineerine. Electricity, Physics, General and Industrial Chemistry, Special facilities in Steam
and Hydraulics. Catalogue showing positions filled by
graduates mailed free. Address
K.

CATALOGUE.

The Franklin Model Shop

FRANKLIN
Model Shop

CA,

circular

ENGINEER AND CONTRACTOR,
Specialties:

1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and

16.

PARSELI. & WEED.

l?9-i;.l

Catalogue and Particulars.

for

THE WORCESTER
Polytechnic INSTITUTE

J.

MOTOR

FAN

IN

STEAM AND MACHINE DESIGN
Write

FOR

W,

lilBt

Street.

New

CHICAGO

Street Railway Plants.

Vorlr

ROSE POLYTECHNIC INSTITUTE
A

College n£ Engineering. Mechanical. Electrical, Civil
Engineering; Chemical Courses; Architecture Extensive shops- Modernly equipped laboratories in all departments, y xpenses low. 20th vear For catalog, address
C L. MKES. President. Terre Huutp. Ind

X-RAY APPARATUS.

TEST IW8TRCMEIST8.

Coils and X-Ray Machines for Battery and Power Circuits
Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makers of the

Portable Set3 for Resistance, Faults,

—

—

Etc.

Portable

Sets

for

and

Insulation

—

We

Capacity.

Galvanometers, Bridges, Condensers, Photometers, Etc., Etc.

Caldwell Liquid Interrupter.

Cunningham Mercury

II Catalogues in print, 4c in stamps.

Jet

Interrupter.

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WILLY0UN6, 97-99

MEW ¥ORK,

Send- for Catalogue No. 507

Frankfort St.

ST.

10c in stamps.

Y.

G.

I.

GUARANTEE
OF FULL

What tHe

I.

C. S. did for

me

of ray success to the I. C. S.
The results obI was
tained through my I. C. S. training were practical.
a
conductor when I first enrolled in the Schools, and, in eight
months' time ray employers made rae Assistant Electrician with
few months brought another advance
an increase in wages.
in wages, and I was soon given my present position as Chief
Electrician with another advance.
I

owe much

Patent

Protection

A

J.
76

H.

.SWEETMAN,

Northumberland

St..

Guelph. Out.

DO YOU WANT A BETTER SALARY AND POSITION
Such evidence as the above

is

proof conclusive of the value of our

Actual results is the best argrument. We have hundreds
endorsements like the above— just as strong, just as convincinn.
Isn't this one convincinc: enough to induce you to cut out. fill in,
and send us the attached coupon with X marked before the position
for which you wish to be trained ?
irainint'.

?

TO

PURCHASERS
OF

of

DO

IT ANYMTAY.

International Correspondence ScKools,
Box 1002, Scranton* Pa.
Please explain

how

I

can qualify for the

ftosition

marked X below.

Electrical Engineer

Fire Underwriters* Inspector

Telephone Engineer
Teleeraph Engineer

Interior

Erector of Electric .Machinery

Foreman

Manager

Electric Railway

.Manager Electric Light Plant
Supt. Electric Light and Power Plant

DOUBLE POLE
DOUBLE ARM

Wireman
Foreman Dynamo Room

G.
CIRCUIT

Electrical Repairs

Dynamo Tender
Electrical

Lineman

I.

BREAKERS

MANUFACTURED BY

Motorman

General Incandescent
Age-

Occupation-

Arc Liqht

Same
Street

NEW YORK,

and Number

City^

^

__,

State^

N. Y.

And

Ail

Co.,
Large Cities.

WESTERN ELECTRICIAN

August

1902

2,

Contract to Supply 300,000 Duct Feet of

GLAZED CONDUITS

VITRIFIED SALT
Awarded

to us July 15, 1902, for the

MUNICIPAL CONDUIT SYSTEM

STANDARD

CASTLE, PA.

CONDUIT
NEW YORK.

VITRIFIED
CORTLANDT

39-41
R.

NEW

IN

ST.,

W. LYLE, President.

B.

S.

BARNARD,

CO.,

Vice-President and Secretary.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Manipulator Co.

Inc. El. Lt.

&

Anchors (Tel. Tel.)
MatthewB & Bro., W. N.

Iii£;ht

& Company.

Solder.
Gr Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.

Edison Mfg. Co.

& Compaiw.

Leather Preserver Mfg. Corp.
Beltinj?.
Leather Preserver Mfg. Corp.
Blo^n'ers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books. Electrical.
Electrician Publishing Co.

Bmsties.

Coit.

Cables. (See Insulated Wires.)
Cables, Electric (See Insu-

Copper, Sheet

and Bar.

Parsell

A Weed.

A

Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Points and

Plates.
Central Electric Co.
Chicago Edison Co.

Electric meatlns Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

Mfg. Co.

Clrenit Breakers.
Cutter Elec.

A

El.

A

-

Mfg. Co.

Western Electric Company.

Coal and Ashes Handline machinery.
Mfg Co.

Coils and magnets.

Humphrey. Henry H.
Kohli.T Brolh(/rs.

Mott

A Company,

J. E.

Sargent & Lundy.
Schott. W, H.

Electrical Instruments.

Varley Duplex Magnet Co.

Badt

Western Electric Co.

Central Electric Co.

Colorlne for Inc. liamps.
Slgnaiold Chemical Works.

Compound.
Dearborn Drug

Mfg. Co.

Electric Sigms.
Federal Electric Company.
Electrical and mechanical Enerineers.
Badt & Co.. F. B.
Brown A Leasure.

Chains.

F. B.

Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

General Electric Co.
Sprague Electric Co.

Morgan.

A Chem. Wkg.

Conduit and Conduits,
Badt & Co., F. B.
Central Electric Co.
Electric Appliance Co.

Spra^ue Electric Co.
Standard Vitritlcd Cond. Co.
W«itern KUct, Supply Co.

A

Crocker-Wheeler Company.
EdlsOD Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Streeter, A. L.
Sturtevant Co., B. F.
Western Electric Co.
Western Elect. Supply Co.

Westinghouse

El.

A Mfg.

Co.

Fibre.
Kartavert Mfg. Go.
Vulcanized Fibre Co.

Barnett Co.. G. A H.
Fire Extingmishers.

Monarch Fire Appliance

Co.

Fixtures, Cras and Elec.
Beardslee Chandelier Mfg.Co

Flashers,
Reynolds Electric Company.

Flexible Shafts.

Co., F. B.

Electric Appliance Co.
Ft. Wayne Blec. Wks., Ino.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Machado A Roller.
Plgnolet. L. M.

Indiana Rub.

A

Ins.

WlreCo.

India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
Okonlte Co., The.

Eugene

F.

Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.

IVire,

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Vomacka & Mazanek.
Western Elect. Supply Co.

Western Electric Company.

Gears,

A Co., Chas. H.
General Elec. Supplies.
Besly

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.

Manhattan

Elec. Supply Co.
Louis Elec. Supply Co.
Standard Electric Company.
St.

Western Electric Co.
Western Elect. Supply Oo.

Glass Wool.
Wool Mfg. Company.
and Electrical
GlassTrare.
Glass

Globes

Century Glass Oo.
Phcenli Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Co., Cnaa. H.

Dixon Orijclble Co., Jos.
Holmes Fibre-Graphite Co.

and Tentilatins Apparatus.

Heating:

Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Pratt Institute.

Rose Polytechnic Institute.
Worcester Polytechnic Inst.

Insulators and Insnlatmaterials.
Akron Saioklng Pipe

Stanley Instrument Oo.
Wagner Electric Mfg. Co.

tfkg

Western Electric Co.
Weutorn Elec. Supply Co.
WestlngbouRo Bl. ft Mfg. Co.
Weston EloctrlcAl Init. Oo.
Wlllyoung, Blmer Q.

Central Electric Go.
Chicago Edison Co.

Oo.

Electrical Appliance Co.
Gvneral Inc. Arc Light Co.
Indiana Rub. A Ini. Wire Go.

IPox* AXi^lcxcklate>tXoe^X XxkCIgx,

Nippers and Pliers,

Johnston, Thomas

J.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Platinum

Bought

Sold.
Baker A Company.
Gt. West. Sm.and Refining Co.

Beidler

& Co.,

Fulmer Lumber Co., D. M.
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company, G. J.

liomps. Inc., A^usters.
Inc. EL Lt. Manipulator Co.
Incflii descent—

Cleaners.

Manipulator Oo.

Arresters.

Antral Electric Oo.
Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Westinghouse EL

A

Mfg. Co.

I/inemen*s Climbers.
Anderson A Sons, W. H.

& Sons.
A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Pltt.jburg

Torrey Cedar Co.
Valentine-Clark Co., The.

Whitmore, A. E.

mica.

A Co.. Eugene.
mining; Apparatus, Elec.
Munsell

Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Oo.
Westinghouse El. ft Mfg. Ca
Motors).

Vindex Electric Company.

Pulleys.

Wagner
S.

Rail Bonds.
Steel

& Wire

Trucks, Electric Car.

Co.

Co., F. B.

General Electric Oo.

Rail Joints.
Continuous Rail Joint Com-

pany of America.

Westinghouse El. A Mfg. Co
Turbine "W^ater Wheels
Leffel A Co., Jas.

Refiners.

Smith

Re- Win ding— Repairs.

and

Standard Varnish Works.
Sterling Varnish Oo.

Vuleanized Fibre.

Rheostats.

Vulcanized Fibre Oo.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
General Electric Oo.
Gen'l Inc. Arc Lt. Co.
Westinghouse El. A Mfg. Co.

Water WheelGoTcrnors.
Replogle Governor Works.

Wires, Copper.

Second-Hand Hach'y.

American Electrical Works.
American Steel A Wire Co.

Gregory Electric Co.

Matthews & Bro.. W. N,
Rose Electric Company.

Central Electric Co.

&

Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phnilps Insulated Wire Co.
Roebling's Sons Co., J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

IV ire. Bare.
American Steel A Wire

Speed Indicators.
Besly A Co.. Chas. H.

Besly A Co., Chas. H.
Central Electric Co.

Okonlte
Steel

A Wire

Steel Boxes.
Bossert Elec. Const. Co.

American Battery

Co.
Electric Storage Battery Co.

T*&.$s&

Co., The.

Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground 0. Oo.
Western Electric Oo.
Western Electrical Sup. Co.

Co.

Storage Batteries.

Oo.

Electric Appliance Oo.

Electrical Inst, Co.

Springs.

of A.c3l^<drtlAemexat:fii (See

Morgan.
Smlth-Vaile

Varnishes.

Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

American

Co., S.

Stllwell-Bierce

Gt.West.Sm.and Refining Co.

Weston

Electric Mfg. Co.

Western Electric Oo.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Oo.

Morgan.

Edwards A Company.

Diamond Meter Oo.
Ft. Wayne Elec. Wks.. Inc.
General Inc. Arc Light Co.

motors.

Morgan.

Stllwell-Blerce Smith- Vaile.

Central Electric Oo.

meters.

H.

Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc.
General Electric Oo.
Gregorv Electric Co.
Standard Electric Company,

Speaking Tubes.

Sturtevant Co., B. F.

W.

Central Electric Company.

Whitehead Company, W. W.
Wlckes Bros.

(Bee Insulated Wires.)

Sons,

Transformers.

Co.

machinery.

A

A

DIcke Tool Company,
Klein A Son, Mathlas.
Norton Tool Company, The.

Power Transmission

Walsh's Sons

mechanical Braft.

Dynamos

Tools.
Anderson

Wittenberg Cedar Co.
Worcester Co., O. H.

Schoonmaker Co., A. G.
Scnureman & Hayden.

Klein A Son. Matbias.
macmet Wires.

(See

International Tel. Mfg. Co.
A Sup. Co.
Tel. A El. Mfg. Co.
Metropolitan Tel. & Elec. Co.
Moon Mfg. Co., The.
R. I. Telephone A Elec. Co.
St. Louis Elec. Supply Co.
Sterling Electric Co.
Stromberg-CarlsonTel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

Kokomo

Perrlzo

Badt

Telephone Co.

Kellogg Switchb.

Maltby Lumber Co.
Morse Cedar Co.
Naugle Tie Co.. E. E.

American

El.

Eureka Electric Company.

Llndsley Bros. Oo.

Co.. 6.

Exchange.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Continental Tel. Const. Co.
Ericsson Telephone Oo.

Stilwell-Blerce Smith-Vaile.

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Western Electric Oo.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

lilfhtninfi;

boards.
American

Francis.

Berthold & Jennings.
Brooks, Hall L.
Fowler, John H.

Smith Co.,

Central Electric Co.

Inc. El. Lt.

Scientific

Telephones, Telephone
material and Switch-

Poles and Ties.

Smith

Incandescent.

&

Technical ilgency.

and

Jeffrey Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Beplacers

Electric Appliance Co.
New York Insulated WlreCo.
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Phosphor Bronze.

Hoffman, G. W.
Porcelain.
Akron Smoking Pipe

liamps,

Central Electric Co.

Patent Attorneys.

Polish (metal).

lifimps,

American Electrical Works.
American Steel A Wire Co.

Packing:.
Besly & Co., Chas. H.

General Inc. Arc Light Co.

General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.

Tapes, Insulating.

Klein A Son. Mathlas.

Bossert Elect. Const. Co.

Elec. Co.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.

Buffalo Forge Co.
Sturtevant Co., B. F.

A

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

Adams-Bagnall

Forces.

Inspection

American Electrical Works.
American Steel A Wire Co.

liamps. Are.

Stow Mfg. Co.

A

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Phillips,

Files.

Besly

Kartavert Mfg. Co.
Mica Insulator Oo.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Insulated W'ires and Cables— Magnet Wires.

Outfits.

Buffalo Forge Co.
Central Electric Co.

Central Electric Co.

Triumph Electric Co.
Wagner Electric Mfg.

Westinghouse

Badt ACo.,

Hayden.

Electric Railways.
Crocker-Wheeler Company.

Electric Appliance Co.
Bellinger, Hugo.
Wettern Eleot. Supply Co.

Whitehead Company, W. W.

Central Electric Co.

A.

Sprague Electric Co.
Sturtevant Co., B. F.

New York

Jeffrey

Henry

Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse

Crocker- ^Tieeler Cz.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Schureman

Central Electric Co.
General Electric Co.

S.

motors.

Reliance Electric Company.

American Elec. Works.
American Steel & Wire Co.

Jttflrey

Western Electric Co.
Western Elect. Supplv Co.
Westinghouse El. A Mfg. Co.

Central Electric Co.

Chase-Shawmut Company.
Norton Tool Company, The.

CAAtlnffS.
Smith Co.,

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec, Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Bynamos and

Cable Clips.

Carbons,

Cut-Onts and Sivitches.

Franklin Eng. & Electro. Co.

Western Electric Company.

latedWlres)

Western Elect. Supply Co.
Western Electric Company.

Cuts.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Lowell Model Co.
A Weed.

Fan

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Belt Bressing.

Engines, Gnm.

Western Electric Co.
Westinghouse Elec.&Mfg.Co.

Anderson & Sons, W. H.
Cross-Arms, Pins and
Brackets.
Berthold A Jennings.

Electric Appliance Co.
Spies Electric Company.
"Western Electric Co.
Western Elec. Supply Co.

Jeffrey Mfg. Co.

Engrines. Steam.
Bayley & Sons Co., W.

Cross-Arm Braces, Etc.

Central Electric Co.

Elevators- Conveyors.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Mott & Company, J. E.
Sprague Electric Co.
Wagner Electric Mtg. Co.

Electrical Engineer Inst.
Int. CorresDond. Schools.

Bells, Bnaszers, Etc.

A Co.,Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Parsell

Correspondence Schools.

Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Dam A

Crocker-Wheeler Co.

Babbitt metal and

&.

Plants.

Beardsley Gravity
Construction Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Electro-Platinff mach*y.
Besly

Contractors and Electric

Central Electric Co.

Edwards

Repairs.

Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

Annunciators.
Edwards

&

Construction

Acil asters, Inc. Ijainps.

X-Ray Outfits,
Willyoung, Elmer Q.

&•
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ELECTRICAL ENCINEERNC TAUGHT BY MAIL.

DAM!
That

Write lor our free llliistratod Book,
"Cao I Become ao Eleclricst Engineer."

We

THIi

BOOK

iENT fREE, OF CHARGE,

|To every present or prospective user of water-power
his address and five cents in stamps to pay postage.

BEARD6LtY (iRAVlTY DAM
Dam

&

who

sends

teach Electrical Enptneerlnp;, Elec-

tric Ligliting. Electric RaihvayB, Meclmuical Enjiliieeiiiier, Mechanical Drawing,

what every user of water-power wants and very
few have. Most dams leak. "The Gravity Dam" is the name
It describes all kinds
of a 78-page book on Dam construction.
of dams that leak and break and tells why they leak and break.
It also describes a dam that will neither leak, break nor wash out.

at your home, hy mall.
iuiiorsed by Thos. A Edison.

is

etc.

Dept. K.

240 242 W. 23d

1000, 46 E.

VAN BUREN

FREDERICK SARGENT.

A. D.

Standard Varnish Works
,NEW YORK

CHICAGO

LUHDV

STREETER SPRING
MOTOR FANS
173-75-77 SOUTH CLINTON STREET, CHICAGO.

FAN MOTORS FOR GENERAL USE.
Xo

Batteries.
Place.

No Electric Current. No Wiring. Can Be Set
Wind it up in 25 seconds, runs IVi iiours.

.\ny

FIRST COST THE LAST.
No expense whatever

to maintain.

EASY TO J WIND.
Standard 12-inch Fan, 1,000 revolutions per minute. Throws a
cool, refreshing breeze 20 feet. No hot, stuffy rooms if you
use this fan. Children can handle this Fan
with perfect safety.

\A/

'>:Slfeak.'?a^-'->,-s3»'

faiTK

W ^ r*

^i»aoi->L.>^^.

Your Electrical Books of the Electrician
Publishing Co., Suite 510 Harquette

BUY

You

Bldg., Chicago.

MONEY

by doing

will save

TIME and

.......

so.

Spend All Morning in Chicago,

Take Breakfast
The Pennsylvania
all

morning

in

Chicago

in

New York.

Special gives business

men

up the day's work.
at 12 noon and be

to clean

They may leave on that train
in New York befo'e business begins next day,
going through in 20 hours. First stop for passengers Pittsburg at 10:20 p. m. Philadelphia 6:56
a. m., Twenty third Street Station, New York,
;

m. Full information about
be obtained upon application by

fares, etc., ma)-

A

G. P. Agt., 248

9. a.

or in person to

H. R. Bering,

letter,

telegram

South Clark Street, Chicago.

RELIANCE"
ANO
SEND

]»IOTOR8.

FOR

BULLETIN.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

York,'

ABANDONED.

CONSTRUCTION CO.
ELKHART, INDIANA.

INSULATING
VARNISHES
ADDRESS

CHICAGO.

ST.,

Now

Builders and Hydraulic Engrlneers. Etc.

FOR HIGH GRADE

Engineers,

St.,

EXCURSIONS
Excursions

CARGENT & LUNDY,

Institute

,

Electrical Engineer Institute.

WIS.

AOENTS WANTED EVERYWHERE.

*\

LONDON

to

New York

City, Atlantic City
treal,

advertised

for July 3 1st,
J

4th,

and Mon-

by the Wabash

August 7th and

have been abandoned.

•**•••••*•*••**•*****•***********•***•••**•**•*****•*
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Scheefer Integrating Wattmeters
.

.

.

FOR

Direct or Alternating Currents.

K^e^29e-29e^<^9^^E^^«c^4^

Improved Construction*

and Bug Proof.

Dust
METER WITH

CASE.

#'i»#^'#^'i"##4^'t'#'##

A

highly sensitive and accurate

Meter, unaffected by alternation
or lag in current.

.

.

.

f«#«|»'f='|«'|«##'#'#'##"#'4'#

METER WITHOUT

Western
Prices

on

Electrical

Supply Co,

and Descriptive Matter

application

CASE.

St* Louis,

U.

S*

A*

1902

:
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M'CORMICK TURBINE.

\S VICTOR TURBINE

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Gi^es a higher percentage of useful effect than any other water-wheel
heretofore ma'*c. All sizes, li^Iii luul lofi IkiikI, are built from patterns perfuctt'd iiiuUm- systematic tests in the Holyoke 'I'rstin- Klunic.
rartios havinii power phiuls wliicti are inisati^i"actoi\\-, niul those eontcmplatiiii; ihe iiv ,11-oveineni of powiTs, w ill tliul ii to their
int.-rrst
fonfcr
witb lis. as w;: are wilting: to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIREMENTS

is shown by the cut herewith.
The water
discharged at one end through the draft tube, and, in this case, the
usual end thrust connected with single ^wheels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are

mounted on horizontal shaft

m

is

ANU SEND FOR CATALOGUE.

S.

:

MORMN

SMITH

SIGNALOID

CO., Vork. Pa.

CLASS WOOL

SALIENT

FOR STORAGE BATTERIES AND LABORATORY
WORK, FILTRATION PURPOSES, ETC.

FEATURES

$2 alb.

Discount furnished on application.

GLASS WOOL MFG.
207 W. Madison

OF THE

CO.,
CHICAGO.

St..

VICTOR

THE MOST PERFECT
AND RELIABLE

TURBINE.

The Best of EVerifthing

We make a specialty aho

Coloring and

of

STEAM AiilD POWER PUMPING MACHINERY FOR ALL PURPOSES.
COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.
AIR

Frosting Liquid

through
THE
Chicago & North-Western

train service of the

Railto Omaha,
Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,

FOR

way from Chicago

If interested

Denver and the

INCANDESCENT

The Stilwell-Bierge & Smith-Yaile

Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly

ELECTRIC LAMPS.

as modern and
management can make it.

perfect

257 Lehman

skillful

the color will outliTe the life of the

NEW YORK.

141 Broadway.

BOSTON, 73

Oliver St.

NEW ORLEANS, 304

The Overland Limited, a
magniticent electric-lighted train, less
than three days Chicago to San Fran-

Will never peel, chip or crack, and

The Colorado

St.,

DAYTON, OHIO,

BALTIMORE. 316 Equitable
E. F.

Co.,

U. S. A.

PHILADELPHIA, 612 Arch St
CHICAGO, 311 Dearborn SI.
LONDON, E. C, 97 Queen Victoria SL

Hennefl BIdg.

LAUFKETTER & BENDIT M.

cisco, daily.

lamp.

address

BIdg.

SIO Olive SL, ST. LOUIS, MO.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.
E. CO., Sales Agents,

Special,

only
Atlantic

two nights to Denver from tlie
seaboard. Solid train Chicago to Denver.

The North" Western Limited,
an electric lighted daily train between
Chicago, St. Paul and Minneapolis.

New Dynamo

HANUFACTURED QV
H. R. MCCULLOUGH,
3d Vice-President.

W. B. KNISKERN,
Gen'l Pasg'randTkt. Apt.

Chicago,

By

111.

SiGNALOID

336 Pages, 140

Chemical Works

WE BUY

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP,

NEW JERSEY.

27 W.

ALL OUR WIRES

MONROE

ST.,

NEW YORK
MAIN OFFICE:

TRADE-MARKS

&

118 Liberty St..

New

510 Marquette Building, CHICAaO.

Raven Black Core.
Raven White Core.
tags.
We also manufacture Crimshaw and Competition Tapes a"'l Splicing Compounds.

on our

INSULATED WIRE COMPANY,

DO YOU
IH. 116

York.

BRANCHES: j„3<i,"JCf,aO-S..

BOSTON
7 Otis St.

KIMONA/
the Importance of magnetically floating the
moving parts of a meter?

•end

for description

and book

full

of good information

"ABOUT METERS."

STANLEY INSTRUMENT COMPANY,
Genera! Sales Office, 158 Broadway,
Paoiflo Coast Aeenoy,

Type Page

Electrician Publishing Co.,

CHICAGO-

Crimshaw
P^ss inspucilon and carry the above

Size of

NEW

CONDITION.

WE

BADT.

Flexible Cloth Binding.
5 1-3x3 Inches. Price $1.00.

Illustrations.

BOOK, much more complete than the
This is, as the name indicates, a
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 10,000 of the new.

OLD BELTS

OR 3CRAP8, ANV SIZE OR

Jersey City,

Tenders' Hand=Book.
P. B.

33

New Montgomery

New
St.,

York, N. Y.

San FranoiAoo, Cal.

SAN FRANCISCO
33 Second

St.

WESTERN ELECTRICIAN

lO

August

2,

1902

EDISON niNIATURE LAHPS
are

made

in

more than

10,000 varieties,

work

for all classes of

in

Candelabra and

Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.
Miniature Sockets and Receptacles,

De-war Bulbs for Liquid Air.

EDISON DECORATIVE & MINIATURE

LAMP

General Electric Company, Harrison, N.

M.

TRANSFORMERS,
Four Grades
Impervious

COMPOUND
VOLT=AMMETERS,
Batteries and Battery
^ For Testing
Locating Faults, Ground!,
"f
Circuits,

I

etc.

//re> All this

p. B.

St.,

NEW

YORK,

BADT.

ti.

Send

...

may be avoided It you use

.

.

for

Price List

SPARKING.
tator

in

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

eood condition and PRE-

Absolutely Will Not

M. WiLDS.

$5.00 per Dozen.

50 Cents per Stick.

For sale by

all

Fisher Bulldini,

CHICAGO.

Brushes.

put that high gloss on the
Commutator you have so long sought
It will

SEND FOR FREE SAMPLE STICK.
K.

CONSULTING ENGINEERS AND EXPERTS,

Gam The

POWER RAILWAYS

1804-1806-1808-1810-1812

VENT CUTTING.

N. Y'

and Samples.

CO.,
CHICJVGO.

LIGHTING

.

that will PREVENT
Will keep the Commu-

The only article

BADT & CO.

F. B.

Non-Corrosive, oo Carbon Bisulphide.

Reduces the working capacity of a
motor or dynamo, wears 'out the commutator, wastes power and may cause

Send for Circular.
L. M.PICNOLET.
78-eO Cortlandt

Requirements.

Moisture, Oil or Acid.

MICA INSULATOR

ACCURATE.

RELIABLE.

to suit all

to

rifEJ'VST'

SPARKING

POCKET SIZE.

/J"",

J.

HIGH INSULATOR FOR ARMATURES, FIELD COILS, SPOOLS,
MOTOR FRAMES, OAR TRUCKS, ETC.

C.

I.

DEPT.,

supply houses, or

ftfter.

McLENNAN & CO. Sole Manufacturers. 909,

100 Washington

St.,

Chicago,

JEbWAROS

ah/o

1504 Monadnock Block,
Chas.

CHICAGO.

Tklkphonc Harrison 746.

Henry

Mechanical Engineer.

Central Lighting Stations,

SENS FOR 64.PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS

Brown.

E. E.

Leasuee.

BROWN & LEASURE,

Consulting, Electrical and

Electric Seating Apparatus.

L.

H. Humphrey,

Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

Lock Gravity
Drop

Electrical Contractors,
312 Fisher Building,

CHICAGO

Telephone Harrison 3698.

SIMPLEX ELECTRIC HEATING CO.,

Annunciator.

Cambridgeport, Mass.
CHICAQO, Monadnock

R IM

Block.

J.E.MOTT«fcCO,

AMERICAN ELECTRICAL HEATER CO.

HUNTINGTON, IND.— MARION, IND.

CONTRACTORS

Manufacturers Electric Heating Appliances,

Consulting, Mechanical and Electrical

Write

ENGINEERS
Estimates Furnished on All Kinds
ELECTRICAL CONSTRUCTION.

193-197 River

for catalofuo.

St.

DETROIT MICH

Extra

of

Electric Railways Built by us:
For the Milwaukee, Racine tfe Kenosha
Electric Ry. Co., from South Milwaukee to
Kenosha, 24 miles.
For the Chicago A Milwaukee Electric Ry.
Co., from WaukegantoN. Evanston,26 miles.
For the Ft. Wayne (Ind.) Southwestern
Traction Co., from Ft. Wayne to Wabash.
45 mi If-;.
We have been awarded the contract for the

heavy,

well finished

case of ornamental design.

The dreps being fastened to
I

The Bossert Electric Construction Co.
MANUFACTURERS OF

I

the back- board, the case

ing wires.

STEEL OUTLET AWD JIJNCTIOW BOXES,
SWITCHBOARDS, PANEL BOARDS, SWITCHES, ETC.

construction of an electric light plant at

CI-

Lelmnon, Tcnn.

WE CAN PLEASE YOU
IN THE LINE OF

ELECTRICAL

ZMkf

may

be removed without disconnect-

'VORIC.

^Ev^YowK Hy

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

GLASSWARE
AND ARE PREPARED TO FURNISH YOU WITH
GLOBES OR SHADES FOR ALL
TYPES OF LAMPS.

OPEN AND ENCLOSED,
OUTER AND INNER ARC
GLOBES AND SHADES.
WRITE FOR CATALOGUE.

THE CENTURY GLASS

CO., BElLftlRE. OHIO

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

CHICAGO.

OFFICE WIRE.

ROEBLING'S SONS CO.
TRENTON, N.J.

SAN FRANCISCO.

AuS:USt

nANK
e. H.

WESTERN ELECTRICIAN

I0O2

2.

CUOCNC

n. PHILLP16, PncBiOCNT.

WAGCNaCIL, TnCAsURcn.

r.

II

C. ROWLAND PHILLIPS, Viec-PRH.
•. R. IIKIIIIIGTON.Jn., SEO.

PHILLIPS.

General MANAOXfi.

WORKS,
AMERICAN ELECTRICAL
PKOVIDEMCK.
B.

The breaking

strain

a

of

strand

^s

is

I,

5,000

EAREANB INSULATED ELECTRICfIRE,
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

It

lbs.

requires a strain of over

8,000

CABLES FOR AERIAL «ND UNDERGROUND USE.
Store. W. ,T. Watson, 26 Corllandt St.
Chicago Store, F. E, Donohoe, 82 Lake St.
Montreal Branch, Eugene P. Phillips' Electrical Works.
MAIN OFFICea AND FACTORIES. PHILLIPSDALE, N. I,

lbs.

to pull out a 5-inch

New York

Six Years with General Electrlo Company.

AMERICAN-'SIT
ARE THE BEST. Sand

THOMAS

J. JOHNSTON,
Counsellor at Law,

lor descriptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.
No.

AMERICAN BATTERY CO.,
171

csT'D ISS9.

S. Clinton St.,

Chicago,

66 Broadway,

NEW YORK

-

When

eiTY.

bored 4 feet

in

the g^round.

Patent Solloltln|.

Patent Ciaaaa.

Ml,

Stombaugh Guy Anchor
The time

JtSTABLlSHBD

required is about 5 minutes,
and the cost 69 cents.

1875.

COMBINATION OF

Stow

Flexible Shaft
AND

Write us lor Information.

We

MULTI-SPEED MOTOR.

like to

be asked

questions.

and water proof. For Portable
DrilllDE, Tapping. Reaming, Emory Grinding, etc
Write for Catalogue and Prices.
Practically dust

STOW MFG.

CO., Binghamton, N. Y.
G«nU European Agents, Sells:. Sonnentfaal 4t C*..

66

Queen Victoria

Street,

London, England.

W.

CO.,

6D3CARLET0NBLDG

229 So. Green St.

CHICAGO.
np i vrTT
ArJirTi.;
Off ii.,l>:5

(

.'
.

(

J

& BRO.,

QUANTITIES.

WRITE FOR PRICES.

KELLOGG SWITCHBOARD & SUPPLY

/

MATTHEWS

RESINANY SOLDER
IN

N.

Worm 's-Ey e

St. Louis.

View.

Keystone Telephone Building. Philadelphia, Pa.
Electric BuUding. Cleveland, Ohio.
3^g Broadway. New Yorl;.

**SHAWMUT"
Tfs no Secrete.
That
^»_

I

the proper

illustration in

Write

itself

34 1 -35 J

Headquarters for

...

DEARBORN

ST.,

Z'k

CHICAGO.

Cc, 510 Marquette
all

ENCLOSED FUSES

and the

entire space of the ad.

\ xmW\ €Kwi2f

Electrician Publishing

Chicago.

pays for

WE MAKE THE PROPER KIND
TRY THEM AND SEE

Real order feichers
Full of force...

The

'|AJ|/1

an ^f| Vl#

latest Electrical

Bldg.,

Books.

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NAIIONAL BOARD
OF FIRE UNDERWRIIERS.

for Catalogue.

ABSOL UTE RELIAB ILITY.
THE NEW SHAWMUT INOICATINC FUSE.

NATIONAL CODE STANDARD

Showa whellier blown by overload

ortihort circuit.

"0. K." Weatherproof Wire.

Slow-Burning

Weatherproof

IndlcaMiif^

Type

1'

F'usl',

inlnt-l.

and Slow-Biirning Wire.
Prices

and lamples on Application.

"J
Fuse blown by overload, showing auxiliary indicating

Phillips Insulated

Wire Co.,

CO.,
CHASE -SHAWMUT
MANUFACTURERS.
New York
\VM.

Office

and

Factory:

PAWTUCKET.

R.

I

putcli white.

o.

Representative:
3!) Cortlandt

IJROWN,

New

Yorl< Olty.

Boston,

Western Represenlatlve
GUIETJ GO., 128 W. .lacltson
:

St.,

TllOM.\S

G.

Chicago,

Illinois.

]!lvd.,

-
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WAKTED, FOR

WASIT COLUJUN

ments

Ijo

insertion

:

POSITION

WANTED advertise00 an

ments (jo zvords
sertion.',

advertise-

-words or iess), •^i.jo an
additional words jc each.

$1

oj- less),

^ani

FOR SALE.

SAL,E and

similar

One hundred tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS & CO.,
261 Washington St., Newark, N. J.

at present
superin"tendent for construction eomi)any: want
permanent position where 1 can be with my
family.
Also capable of managinj^ electricBest references. Address liOX 98
ligtit itlant.
care Western Electrician, 510 Marquette Bldg.,
Chicago.

WANTED.
A

troubleman, best of references
required. Good wages and steady place to right
party. Address BOX 96, care Western Electrician, 510 Marquette Building, Chicago.
flrst-class

WANTED.
A traveling telephone salesman to sell a staple
article to electric light companies as a side line.
No samples required. Good commission. Address BOX 97, care Western Electrician, 510
Marquette Building, Chicago.

U.S. METAL

Light and Steam Heating Plant In
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights five 1,200 C. P arc and 89,32 C. P.
incandescents onstreets, 90,000 feetof wireon
streets. 415 poles, 75 meters, 45 transformers.
Plant Is modern and new, two dynamos, two
engines, two hollers and as complete as can he
made in new Isolated building. Has steam
vacuum heating system usuij^ exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and halance of
business district anxious for extension of system
to their places. All light patrons on meter'basls,
15 cents per 1,000 watts.
Will sell on easy
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTH-

200=K. W., 250-Volt, Dlrect°connected Oen=
Will pay spot

erator, complete with engine.
cash. Address BOX 89, care

Marquette

trician, 510

Western Elec-

;

ERS, Piano,

Geo. H. Corliss.
Harris Corliss.

12x36
18x24

Harris Corliss.
Atlas Automatic.

Corliss.

DYNAMOS FOR SALE.
1:25 volts.

All ready for delivery

125
$70 up

9 Draftsmen, Electrical
1

Draftsman, Mechanical, especially

ENGINES.

DYNAMOS.

CHICAGO.

F. O.

ILL.

B Hamilton,

ROSE ELECTRIC

Corliss.

14x36

Ohio., $1,000.

"

PUMP

We~slern
ads.

1

SECOND-HAND

12x8x12 inches. Smlth-Vaile Duplex.
10x5x10 inches. Hall Duplex.
20x9x14 inches. Blake Single.
16xl0rsxl8 inches. Hughes Single.
12x7x10 Ins., Cope A Maxwell Single.
10x6x16 inches. Titusville Single.
Send for Complete Monthly Stocklist.

WICKES

Dynamos and Motors.
invite correspondence
tliose wishing to

with

buy or

20x36x36 Ins., Macintosh A Seymour
Compound.
17x30 inches, Buckeye Automatic.
14x24 inches. Buckeye Automatic.
16x30x14x24 Ins., Deane Com. Duplex.
16x2^x10 inches, Worthington Hydraulic Duplex.

"

"

We

sell.

BROS., Saginaw, Mich.

45th Street and A. V. R. R. Pittsburg, Pa.
No. 95 L berty Street, New York City.
No. 1214 Marquette Bldg Chicago, 111.
.

MOTORS
WANTED.
SCO-VOLT MOTORS, F.OM TWO TO
FIFTEEN HORSEPOWER.

ROSE ELECTRIC

ST. LOUIS.

CO.,

SCHUREMAN & HAYDEN. On receipt of^
140 S. CIlDton

St., Ghicaio.

10

"GREGORY:
-^
<

ELECTRIC
&:
CHICAGO

54-62 5.CL1N TON

,

CENTS

We will send you a

Western Electriciai

5T.

All dynamos, motors, meters and transformers
listed by this Company are at their warehouses

ready for Immediate delivery.

1—120
1—125

1—
1—

62

K.

5.')

K.
K.
K.
K.
K.
K.
K.
K.

1—100

21—

90
62

1—100
1—100
I— 80

1—

FOR SALE.

K.
K.

65

W. Westinghouse

260 volt
W. Thompson-Rvan - S.50 volt
\V. T.-H. 250 volt self-oiler.
W. Fuller
250 volt
W. General Electric
600 volt
W. General Electric - 600 voll
- 600 volt
W. T.-Il. D ti2
W. General Electric - 125 volt
W. Triumph - . 125 voll
W. Keystone - - - 125 volt
W. .lantz & Lelst 125 volt

ETC.

No. 49, just out.

MAINTENANCE COMPANY,

CHENEY, Manager.

No.

204 Dearborn

M.
M.
M.
M.
M.
M.
M.
M.

P.
P.
P.
P.
P.

FOR

Every Lighting man should
have one.

P.
P.
P.

Large stnck of alternators.
Send for monthly bargain sheet with complete
and net prices of machines. All apparatus

Sc. D.

St.,

CHICAGO.

1

Suite

610 Marquette

Bldg..

Profusely illustrated. A hand-book for busy people. By
Edivln J. Houston, K. M.,Ph. D„and Arthur E. Kennelly,

volume, 12mo, cloth, $1.50.

By SilvanuB P. Thompson, D. Sc, B. A., F. R. S.
sixth edition, revised and enlarged. Profusely
with new engravings. 19 folding plates. 2 volumes, 8vo, cloth, gilt, $6. 00.
The rapid advance of electrical science made it absolutely necessary to revise the last edition,
and this is now a new work. It Is indispensable to the electrical expert, professor and student
of electrotechnics.
Students and professors highly appreciate the publication of this extensive
work in two volumes.
illustrated

Polyphase Electric Currents and Alternate Current Motors.
By Silvanus P. Thompson, D. Sc, B. A., F, R. S. 1 volume. 8vo. cloth, gilt, $5.00.
The most important work on the subject. A companion book to '*Oynamo-Electrlc MaOne of the text-books in schools of technology and colleges. Beautifully Illustrated

chinery."

with fine engravings.

Folding plates.

Invaluable to the expert electrician.

J. Houston, Ph. D., and A. E. Kennelly, Sc. D.
n^A^y*
This little work is of special value to readers of Prof.
Thompson's Dynamo- Electric Machinery and Polyphase Electric Currents, as the work has been

A 1r¥/»t-.t<i
r\lgCDrd,

*l\7r^4o
IVldQc Tn^^oTr

^7 Edwin

written to explain in a clear and simple
ume. 16mo, cloth, 75 cents.

The
A

manner the equations contained

Interpretation of Mathematical Formulae.

in those works,

1

vol-

X^^T^iA^rA-

1 volume, 12mo., cloth, $1.21.
most valuable aid to students and electrical workers.

nelly, Sc. D.

ATS

/^ -.£ *Cti»i-*«.S/*Jf-ir
Now approaching its 65th thousand. By William H. Meadow
*-> \^ yji. iiieCinCUy*
croft, l volume, 12mo,cloth, go cents. Fully illustrated.
This excellent primary book has taken the lirst place in elementary scientific works. It has
received the endorsement of Thomas A. Edison. It is for every person desiring a knowledge of
electricity, and is written in simple style so that a child can understand the work. It is what Its
title indicates, the first flight of steps in electricity.
' "'""'' ''°°'
Scholars'
of Electricity.
JlLs'SS cfotrsoTe';^"^'
The author of this work has designed it for the use of teachers and scholars. A large number of simple experiments have been added, with notes relative to the work. It is the primary
book for school use.
nrtio
"V IP'iir* «> Photoiraphy of the Invisible and Its Value In Surgery. By William J.
1 lie ./V XVd.y^ Morton, M. D. Written In collaboration with Edwin W. Hammer, 1 volume,
12mo, cloth and silver, 75 cents; paper, 50 cents.
The work explains in clear and simple style how these extraordinary pictures are taken
through solids. Full description is given of the apparatus used, and the text Is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from the negatives of the author. The subjects are varied.

ABC

'

the X Ray.
A B C of work

'

™""°'' '^°'

"'°"'-

Tn^dlifd'^'sfen^"'"""""''-^'A book for the people. The author of "A B C of
Electricity" snowed clearly In that work his ability to explain a technical subject for the laymen
who know nothing of scientific terms. He has written lhi.s work about the X Ray in his usual
clear and simple style, and a wide circulation of this useful book is assured. The text cf the
author Is beautifully embellished with fine engravings, and nothing is ojnitted that will glv.> the
public a clear knowledge of this remarkable discovery of Prof. Rontgen. The public wou'd do
well to secure both these Important works.
first

primary

Stent

ELECTRICIAN PUBLISHING CO.,

m

r^-ir*^'^*^^ 171 i«^4-..«/- Tili'^^'Ui^^**^^
UynamO-niCCtriC
Macnmcry.

The

I902.

rOCKCt T*\^^^*Att^^\
nleCtriCal T^:>.i>;<-t»«>.k«.«*
JJlCtlOnary*

'Dy-^/-f>-A4-

lHfA/-4-M4/-«f«i> lUTt^i* Tn^noTf
HieCinCUy
IViaae easy*

The

M. P.
M. P.

list

fully guaranteed.

SMOKE STACKS,

list

Containing all of the words and deflnltions
the science, a new work. In^
dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
detlnitions. By Edwin J. Houston, A. M., Ph. D. (Princeton). 1 volume, 32mo, cloth, $3.50;
leather, $3.00.

TTUrt
ne

inches, George H. Corliss.
38x7^ inches. George H. Corliss.
32x44x60 Inches. AUis. Blowing.
2Hx48 inches. Allls Blooming Mill.
20x48 inches, Watts Campbell.

"

Wanted"

Corliss.

Alternating Current Lighting.

AUTHORITIES ON SUBJECTS MENTIONED.

ST. LOUIS.

CO,,

FOR SALE.

H
Electrician "Help

sizes.

GOOD BOOKS.

ENGINE 40x72

through

Hlgb Speed Automatic, Medium Speed Automatic,

Direct Current Lighting and Railway.

ILLINOaS

III.

CORLISS ENGINE.

SEE NEXT ISSUE.

quickly

I

Write for our new price

ST. LOUIS.

CO.,

ForSale-12S-H. P. Hamilton

Secured

I

60-K. W. EDISON, 500-VOLT.

THE SCIENTIFIC EXCHANGE,
ST.,

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

I

I

BOILERS, PUMPS, HEATERS,

E. H.

ROSE ELECTRIC
Draftsmen, Surveyors, Engineers and
will do well to register
with us.

Specialists

SHERMAN

& Wilcox Water

For Sale, four 60-K.W fdlson Generators. 600
Volls, F. 0. B. Cars. Hamilton, Ohio.
Each $460.

good on designing screw machinery

No. 6

Automatic.

Atlas Automatic.

READY AND GUARANTEED.

and guaranteed.

H. W. DYAR,
%M% 204 Dearborn
Street, Chicago,

2 Draftsmen, Structural Steel

9x12

W. W. WHITEHEAD COMPANY,

PER MONTH.
al

Russell Automatic.

8%x9 Armington & Sims

DAVENPORT, IOWA.

pound, self oiling,

3 Draftsmen, Archileclu

Buckeye Automatic.
Buckeye Automatic.

16x32
13x21
13x20

Tube.
66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

Your Electric Light, Gas, Water, or Telephone
Plant, no matter where it Is. Send description
and cash price and learn how. I have or can
find the plant you want to buy. Tell me your
requirements. A. M. liARRON, Desk F, South

One large Switchboard and Instruments.
Brown Engine— One 18x48 C. H. Brown.

POSITIONS OPEN.

MOFFMAN

GEO.W.

BOILERS.

CAN SELL

I

Wheelock

250 H. P. Babcock

111.

One 45 and one 60 K. W. Edison Ki-polar Com-

Building:, Chicago.

POLISn

ENGINES REBUILT AND READY.
34x60
20x48
20x48

liend, Iiid.

WANTED.

1902

YEARS. SOLD BY AGENTS AND DEALERS

POLrSHES ALL METALS.

Electric

As superintendent or manajjer
exchange of 1:200 or larger; am

i

2,

FOR SALE.

in-

additional zvords sc each.

POSITION WANTED.
with telephone

August

on the subject.

Prepaid on Ibeceipt of Price.

ELECTRICIAN PUBLISHING CO., 510 Marquette

Bldg.,

CHICA jO.

CHICAGO-

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NICHT.
1280.

Dynamos Armatures,

Machine and Carpenter
WorK of All Kinds

Correspondence Solicited.

.FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, instruments.

August

2,

WESTERN ELECTRICIAN
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4»

4»

4»

*

BOOKS IN STOCK.

4-

>¥

4*

4»
4»
4*
4»
4»
4*

The only

really large stock of electrical

«^

4.

books

in

the

West

is

by

carried

Western buyers can save from one

us.

to four

4*

4»

days' time by. ordering here.

Orders given

the promptest attention and letters asking
4»

4»
-if

4»
4'
4'
4*

4»
4'
4»
4'

^
_

4»

^

for

^

information concerning any electrical

work

cheerfully answered.

book catalogue

in

We

which are

issue a

listed

and

^
^

described the important works on electrical
subjects that have appeared to date. Send
for

it.

It

is

^

free for the asking.

4»
4»

4»
4»
4»

?5^

^

%
4»
4»
4»
4»
4»

ELECTRICIAN PUBLISHING

CO,

510 Marquette Building, CHICAGO.
4>

4»

St
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GONTINENTAL

AND TELEGRAPH

TELEPHONE

TELEPHONE

2,

CONSTRUCTION

1902

CO.

GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC
LIGHT, HEAT AND POWER PLANTS.

CONSTRUCTION SPECIALTIES.

TACOMA

PATENTED
GALVANIZED STEEL
CABLE HANGER.

BLDC, CHICAGO.

KOKOMO TELEPHONES

Note Beautiful Mechanical
Simplicity.

Always Up-to-Date.

SEND FOR SAMPLE.

WE MANUFACTURE

In place on cable.

These Pole Brackets forged
from 44 '>"<'
round Iron;
bolts with
punched for

^
^

nr

forge finish.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

20-inch "Spread,"
points up or down.

ll!4-inch "Spread."

up or down.
Correspond with us.

SWITCHBOARDS, TELEPHONES

points

We have good specialties and UP-TO-DATE. Tell us what you want.

Write for Catalog and Prices.

Corner Brackets, Guy bhims and Special forglngs Made to order.

THE NORTON TOOL

KOKOMO

CO., West Park, O.

TELEPHONE AND ELECTRIC
iVIFG. CO.,
KOKOMO, IND.

Success
Comes

BEST
We

only to thoee telephone exchanges which use the
material. If you use our goods success Is assured.

can supply EVERYTHING

USED WITH TELEPHONES.

No

order too small for attention or too large for our
capacity. Rapid deliveries our rule and each order
filled with care. Large stocks always on hand.
Telephones, every style and grade. Long and short
Prices that
bacthoards. Elegant finish and design.
will Bult. Hard rubber receivers. Oak or walnut woodwork. New ideas in magneto bells. Each instrument
guaranteed.
All kinds of telephone supplies. New parts for old
telephones. Double-pole receivers.
Electricians' tools. Lightning arresters, carbon and
fuse. Extension bells— standard and bridging. CircuitRepeating
closers.
Transmitters of various styles.
colls, induction colls, construction material of all kinds.

WBITE FOR

OATAI^OeUS:.

CentralTelephone& Electric Co.,
No.

S

909 MARKET STREET. ST. LOUIS. MO,

Oeak Telaphon*-

1.

l» A.

R K 001

FOR EVERY PURPOSE.

VARLEY DUPLEX MAGNET

By A.
Cloth, 7 by 5

THIS

I

4

Inches,

E.

"Want" and "For Sale"
advertisements

134 pages.

75

Appendix,

the

Immediate Returns.

Gents.

work

is designed as a simple, plain-speaking handbook for the practelephone man. Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, refistance, inductive capacity, etc.

__

TELEPHONE PAY

"^;

STATIONS and meters!
Have unique patented
features giving them

Thia or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING

m

CHICAGO

tical

6 10

In

WESTERN ELECTRICIAN.

DOBBS.

illustrated.

I.

"YOU PRESS THE OUTTON,

PLACE YOUR

PRACTICAL FEATURES
OF TELEPHONE WORK.

CHICAOO, ILL.
PHILLIPSDALE, R.

CO.,

exceptional

THE OHMMETER

value.

DOES THE REST."

WRITE FOR CIRCULAR.

find your circuit troubles in a moment
with our direct reading ohmmeter. Ask your
supply bouse for it, or write for information to

You can

CO.,

Chicago Pay Station Co.,

MARQUETTE BUILDING, CHICAGO.

130 LA SALLE AVE.,

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

CHICAGO.

TACOMA

BUILDING, CHICAGO.

IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK.

Webb.

16mo. 150 pp.

Price

By Herbert Laws

$1.00.

This handbook is a reliable treatise on telephony, and
a practical book on telephone working and management,

based entirely on standard American practice. It Is extremely useful to telephone Inspectors and operators.

AMERICAN TELEPHONE PRACTICE. By
B. Miller, M. E.

Kempster

Price $3.00.
This is the first complete treatise on telephony in the
English language. The text Is profusely illustrated by
cuts of commercial apparatus and carefully prepared
diagrams of circuits. No diagram is given without a full
explanation. The apparatus, circuits and methods of
the American Bell Telephone Compapy and of the va
rious Independent companies are fully described. The
apparatus sind methods used In making all of the tests
required in commercial telephone work are fully treated.
510 pp.

380 Illustrations.

THE INSPECTOR AND TROUBLE MAN.
Dobbs.

A

106 pp.

practical

Price $1.00.
book, written

By

A.

E.

In plain language. Full of
and diagrams for the operator, exchange
Inspector, trouble man and lineman. A complete description of telephones, how to find .ind remedy
their troubles, together with working plans for exchange
construction, complete with diagrams of all up-to-date

information

manager.

telephones and switchboards.

THE

TELEPHONE. By J. E. Homans,
A, B, C, OF
A. M. 352 pp. 269 illustrations. Price $1.00.
Owing to the demand for a comprehensive book giving
a clear, terse idea of the principles governing the construction, installation, care and management of telephones and their appliances, this book has been compiled. It has been the aim of. the author to make this
the most complete elementary book on this subject for
the practical eiiectrician, wiremnn, lineman and engineer, and it is writteu in a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK-

By

E. Second edition, revised and
illustrations. Price $1.50.
In this work the writer has endeavored to nroduce a
manual of moderate size and cost, but thoroughly practical, and detailing, as far as space will allow, the most
recent methods of telephone working. While the requirements of telephone employes have been kept constantly In view It is fully intended also that the book shall
be of service as a source of luformatlon on telephonic
matters to users of the telephone and to the public generally.

Joseph Poole.
enlarged.

3G0

A.

pp.

I.

E.

288

PRACTICAT- FKATURES OF TELEPHONE WORK.
By A. E Dobbs. 134 pp. Price 75 cents.
A simple. plain-Mpeaking
telephone man.

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING

handbook

for

the

practical

TELEPHONE TROUBLES AND HOW TO FINL

THEM. A

complete handbook for telephone inspectors.
J. H. McManman, edited by Prof. C. H.
Haskius. Eighth edition. 16mo, 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone emjjloyes, written in a popular style and devoid

By W. Hyde and

of technicalities.

TELEPHONE LINES AND THEIR PROPERTIES.

By Wm.

J.

Hopkins.

A

MANUAL OF TELEPHONY. A

tion. By W. H. Preece, P. R. S.,
pp. 333 illustrations. Price $4.50.

272

Illustrated.

pp.

new and

and A.

large edi-

Stubbs.

J.

508

TELEPHONES, THEIR CONSTRUCTION AND

FITTING. A Practical Manual on the Fitting Up aud Maintenance of Telephone and Auxiliary Apparatus. By F. C.
Allsop.

191 pp.

168 illustrations.

TELEPHONING OF GREAT
Paper.

Price

MAGNETO HAND TELEPHONE.
FMttIng
Huglies.

$1.25.

By Bennett.

CITIES.

Price 35 cents.

Up and
SO pp.

Adaptability

23 illustrations.

Construction.
By
to Everyday Use.
Price $1.00.
Its

ELECTRICAL TRANSMISSION OF INTELLIGENCE
AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegrapli, telephone, etc.
Price $1.00.
330 pp. SS Illustrations.

By

E. J.

Hoas-

ton.

Work Published, Sent on Receipt

CO.- 510

Sixth edition.

Pi-ice $1.50.

of Price.

MARQUETTE BLDC, CHICAGO.
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THAT

TRANSMITTERS
ABSOLUTELY
UNIFORM AND
GUARANTEED

a

BACK.

Mark

Investigated the

Is

BETTER THAN
THE
"BELL SOLID

WRITE FOR NEW
CEN'L CATALOG.

Have You

No.

KELLOGG SWITCHBOARD & SUPPLY CO.
229 So. GREEN ST., CHICAGO.

C
C rV ^%
A
Cw P
Iv C If
I I

Ever> Description for

_'0

"

of Superiority.

No. 20
It's

RECEIVER?

^^ ^
LOCAL
AND

a crackerjack.

SWITCHBOARDS AND TELEPHONES
[-?s

15

APPEARANCE

FIIMISHED

Characteristic of Kellogg Apparatus

of

.

'

Common

Battery and Magneto Systems.

cUecrfully siibmitied.

...Prices Right.

Receiver Assembled.

EUREKA ELECTRIC

Xo.

143

CO., SOUTH

CLI »VI»

ST

-20

Receiver ExjiOb^ed.

CHICAGO, U.S.

A.

REMOVAL NOTICE
ON

to the increased demand for our
Party Line Apparatus, we have found
it
necessary to seek larger quarters,
and have moved to 610 Wilson Ave.

THE

Write for descriptive matter of the

Owing

RIGHT
LINE.
No

jl
sliding pjrta except r
All springs German silver— long, live

Many

\

in

an

Metropolitan

folntb

and durable.

Telephone and Electric Co.

embodied in " INTERNATIONAL "
and Trunking Switchboards,
and Complete Line of Telephones.

innprovenrients

Central Energy, Multiple
Harrison and Clinto

u.Tr'

CHICAGO

CHICAGO.

International Telephone Mfg. Co.

Telephone Troubles
^^

ARE UNKNOWN WHEN OUR

Is Installed in

^^

IT

]!

_

1

MOON

TERMINALS

CENTRAL ENERGY SYSTEM

__

tSrsE^^jTlir^ SIGNALING APPARATUS,

METALLIC

OUTER

Your Exchange.

CASE

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL.

.

.

Protect the Telephone Cables.
The Metal Ca,se slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lest a
cable.

The OtJy Perfect Parly Line Selective Ringing Tele-'
pliones.

Write for Descriptive Circular,

Write for Catalogue
and Prices.

'

MOON MFG.

AMERICAN ELECTRIC TELEPHONE
Na

36-58 W. Jackson Boulevard.
j4 Central

Energy Telepho

CHICAGO,

CO.,

43-49 S, Canal Street,
CO.,

U. S. A.

CHICAGO.

.
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TIMES BETTER TO HAVE CLEAN BOILERS
IO9OOO9OC3O
OE^iFRB^^IM B^II-EPt COIVIPOUIMDS
BY USING

X NEW

MADE TO SUIT THE WATER AS PER ANALYSIS.

BOILER COMPOUND FEEDER.

WILL FEED ANY KIND OF COMPOUND.

Write for Particulars.\

If^^^^L^yy^ l r!!!/^
27-34 RIALTO BUILDING, CHICAGO, ILL.

KOGAR,

•H

icierfk

Telephone: Harrison. 393Q and 363

1

SAMSON TURBINE
UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We

build these Turbinea in all Sizes and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.

WRITE OePT.

FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD,

CO.,

MONON ROUTE

O., U. S. A.

HICH-CRADE

Alf^D

ENGINES

C.M.aP

Rjwy.

LUXURIOUS PARLOR AND DINING
CARS BY OAY.
PALACE SLEEPING AND COMPARTNIEI^T CARS BY NIGHT.
e TRAflMS D>ek.||jY BETWEBN
CHICAGO AND THE OHIO RIVER
WH M<1>0EL

Mu»o.r.tMo«

FRANKJ.REEDj]iFn.M**.AOT

CKA£HROCKWCU
'"^"H"*

CHICAGO.

The

VERTICAL AND HORIZONTAL.

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

Pioneer

Famous

Limited.

Train

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO SO HORSEPOWER.

& SONS
niLWAUKEE, WIS.,

W. 6AYLEY

CO.,

of the

World.

Chicago— St. Paul— Minneapolis
VIA

U. S. A.

The
TO
FOR CATALOGUE,

JEFFREY gu^Kt^ DREDGES

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

Graphite Brushes
That have been

We shall

fully tested

and proved superior

to

any

In

GREAT NORTHWEST

The Wisconsin Central Ry. will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
Minneapolis, Ashland. Duluth and the Northwest. Pullman Sleepers are attached, and meals
in dining cars are served a la carte.
Nearest
ticket agent can give you further information.

St.

Paul Ry.)

Unequaled.
Time

maps and information
furnished on application to

F. A.

tables,

MILLER, General Passenger
Chicago,

Agent,

III.

Gen*l Pass. Agent,
KEllwankee, Wis.

AMERICAS MOST POPULAR RAIIAVAY

CO.,

Jersey City, N. J.

"THE

OVERLAND
LIMITED"

MECHANICAL
Engineers interested in electricity should send for our 100-page
Catalogue (mailed free to any address).
Any electrical book published sent prepaid on receipt of price.

ELECTRICIAN PUBLISHING CO..

&

Equipment and Service

JAS. C.POND,

the market.

be pleased to send sample.

JOSEPH DIXON CRUGIDLE

St. Paul Road.

(Chicago, Milwaukee

510 Marquette

ELECTRIC
LIGHTED

California
m THE UNION

Bidg., Chicago.

This train

is

CHICAGO
ALTON
PERFECT PASSENGER SERVICE
BBTW
I'lihij

iailiiiElilZiiiiiiLliiijiii

CmCAGO»«»KANSAS CITY,
CHICAGO — ST.LOUIS,
CHICAGO -"PEORIA.
ST.LOUIS'-KANSAS CITY.

PACIFIC.

really a FIRST-CLASS

MODERN

HOTEL, with

REG.TRADE MARKS

1

THE Rhosphor

BRONZE SmeltingCo.Iimited,

2200 WASHINGTON AVE.PHILADEI.PHJA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS,CASTiNGS, WIRE, RODS.'SHEETS, ETC.

.,.,.:

Jum^"

/j\^

Handsome Parlors, Drawlni^ Rooms, Bed
Chambers, Boudoirs, Libraries, Smoking
and Reading Rooms, Barber hhops, Bath
Rooms [hot and cold water), Superbly Appointed
Dining

Rooms

tilaHs, FrflKrsnt

(Olltterlng
wKli AMrrorB, tut
Flowers, Eleclrlc Candelabra. Etc.),

Promenades, Observation Rooms, Electric
Lights, Electric Fans, Telephones, Electric

Reading Lamps, Perfect Heat, Etc

— DELTA METALFORCINGS
CASTINGS, STAMPINGS

RUNS EVERY DAY

IN

THE YEAR.

and

ORIGINALanoSoleMakersinthe U.S.

E.

L

Loniax,G.P.&T.A.,Omaha,Neb.

tH OONIBMPLATING A TRIP, ANY PORTION OP IvniOlI CAN UM MADE) OVER TDH OUICAOO
* ALTON, IT W1L.I. PAV YOU TO WHITQ TO TnEl tJNDBH"
SIONBD roil IIATEia, MAPS, TIMK-TABEiBS, KTO.

Geo. J. Charlton,
QXINSBACj PASBElNaBlR AQBHTt
OBIOAQO,

IZiEm

August
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POLES

I

LIHDSLEY BROTHERS COMPANY.WHOLESALE PRDDUCERS""Src'iU."'=
PORTLAND.OREGON &SPOKANE,WASM. 5G-FQ0T TO 80 FOOT

''IRtJSIH "

F»tOI.E:

orde: RS

That's what we are looking for and
how big they are either.
All sizes from 20 foot up, and the

MALTBY LUMBER

price

is

M ICM

Central Manufacturing Go.

don't matter

It

Chattanooga,
Tetn.

right.

Mfrs. and
Dealers in

BAY CITY, MICH.

-

CO.,

POLES OUR SPECIALTY. MAIN YARDS.MENOMJNEE,

Tellow Fine,
OroES Aims,
Iioonst Fins,

If

you want

CEDAR POLES

Oal: Fins, Electiloal

Delivered prices quoted, F. O. B. cara, yonr city,
In any quantity.

POSTS, SHINGLES,

Write Us

Tie Plugs, Paving Blocks, Etc.

It

Uoullinge; Oalc Btuketa.

LARGE STOCKB OW HAND.

will pay.
Settd your

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

to

ELECTRICIAN PUBLISHING CO.,

THE MORSE CEDAR CO.Saginaw.Mich.

CEDAR POLES.

Book Orders

610 Marquette

Bldg., Chicago.

WHITE CEDAR POLES, "'";LL°''S.?''^*rormp-^ S
p rtn ^ 'ts fronrt l_a[i-e< S-fcoclc.
It

rt

i

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

1

WORCESTER
MARINETTE,

C. H.
'

D. M.

FULMER LUMBER

CO., Florence, Wis.

CO.,

WIS.,
Producirs and Wheletaltrs of WhIU Cadir Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

WITTENBERG CEDAR

CO., Wittenberg, Wis.
A LARGE STOCK AT LOW PRICES.

GEDAR POLES
ruS\\d^r.'''
UPON
SPECIAL PRICES

PROMPT SHIPMENT A

h. E.

WHITMORE,

Cedar

230-31-32 Lumber Exchange,

IDAHO CEDAR ip

O.

te

80

m Hairf.

ARMS.

JEHNINGS,
8Ti LOUIS.
LONQ LEAP
Ohemloel Sulldlng.

PINE

AND

FIR.

have a xood assortment

Oedar

of Poles

Keystone Telephone Building, Philadelphia, Pa.

(

.< Electric

Building, Cleveland, Ohio,
New York.

•
346
Broadway,

W«

POLES
^
M.KLEIN

LINE

of

THE PORTER CEDAR
SASINAW,

U Is of Interest to
copy now,

on hand, and can execute orders promptly.

&

C

W.

Send

W.

them,
Get a

SON,

TIES.

lint

Utt

M j»

of requirements

H.

ANDERSOH & SONS,

St. Aubin Ave., Detroit,
manufacturers Tools and Iron Work for
Telephone and Railway Construction.

FREE.

Headquarters for Linemen's Tools.

&

&

for quotations to

SION.

tella
about
all linemen.

MATHIAS KLEIN

STERLINe

lUONnOI, MICH.
Blenn Pole Ysrdi In Mloblna.
Wludesw Frodiuen

IT'LL

SONSro'HVA'(^="S^'-

PAY You Well.

Write u3 for Prices.

CEDAR POLESandTIES

S.P.T.
THE STANDARD POLE

&

When you see S. P. T. on the butt
end of a pole, you are safe In
banking on that pole. It means
that our experts have inspected
and accepted it.
TIE CO,

-

-

44 BROAD STREET,

N.

V/RITE FOR PRICES

E E.NAUGLE TIE CO.
135

ADAMS

ST.

CO.,

MICH.

want your inquiries always.

BUILDERS' TOOLS.

Our Tool Book

Main Yard and Office at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

,TT
BKANCH

OFFICES
Pg

CO.,

ILL.

Poles

ft

Producers and Wholesalers

\A/Hi-te

CHICAGO,

Minn.

MUEI

J.

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,

CROSS

BERTHOLD
\

(1.

Stock CentluUy

\J

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

(
f

Minneapolis.

POLES

»AY

\A/I

PRODUCERS.

CLINTONVILLE, WIS.

Urgt

IT

POLES, TIES, POSTS.

TORREY
CEDAR CO.,

POLES.
WHITE 0B3AR.

APPLICATION.
SPECIALTY.

CEDAR

CniCAGO.

CEDAR

RDLES

A. p. Hopkins & Co.Escanaba.Mich.

Y
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Illustration

Photometer
shows

knows

that our

lamps are the

best.

Increased

orders from

our customers
correctness of

we

certify

to

his tests.

running transformer.
the spread ends,

the

immersed

But

largely

guarantee every lamp leav-

ing our

every

works

detail,

of the

in

Note

which are

oil.

They

responsible

for

are
the

low running temperature

to be perfect in

and

in cross-section a cool

of

the

rated

candle-power marked on bulb.

Type

N
Transformer

Sawyer=Man

Electric Co.
New York
Manufactured by the

Westinghouse
SALES OFFICES:
Chicafo,

Boston,

San

Syracuse

St. Loutsi

Pittsburg,

Washington,

Seattle,

Mfg. Co.

Buffalo,

Cincinnati,

Write to nearest sales
Detroit,

&

Pittsburg, Pa.

PhiUdelphU,

Franciico,

Electric

Atlanta,

office for circular 1060.

Dallas.

ELECTRICITY FOR ENGINEERS.
Latest Edition,

Now

Just the
PART

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Engineers, Electricians, Dynamo Tenders, etc.

Work for

CQNTEHTSo^HAPTER

I: Electricity; Foslttve and Negative: Conductors,
I.
Jon-Conouctors and Insulalors; Electro-Motive Force; Volts; Resistance; Ohms; Current; Amjjres.—CHAPTER II: Dynamos; Magnets; Field Colls: Electro Magnets; Permanent Magnets.—
of. Different Kinds of: Commutators, How Made and Conoected; Heating of Armatures; Eddy Currents.—CHAPTER IV:. The Current; How Produced;
induction; Series Wound Dynamos; Shunt Wound Dynamos; Exoltlng the Fields; Constant Curwntand Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing: Exhausting; Testing;
Dandle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.— CHAPTER VI: The Arc Light; How Formed:
Oausesof Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Afechanlsm; Action of Current; Clutch
ramps; Clockwork Lamps; Double Lamps; Troubles in Lamps.—CHAPTER VII: Commutators
ind Brushes; The Brush Commutators; Brushes; Different Styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
it Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VIII:
Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.—CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo: Regulator; Action of Regulator.
CHAPTERX: Brush System of Automatic Current Regulation; Brush Armature: Diagram of Clr;ults througli Dynamo, Regulator and Lamps; Dial or Regulator; Car^ and Adjustment of Dial;
Dial Contro,Uer; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Sonstant Potential Brush Dynamo.—CHAPTER XI: The EdlsoniSystem; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator: Howell Pressure Indicator; Diagram of Circuits; Description of Parts and Operation.- CHAPTER XII
Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
ictlon of Rogutator.— CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits In Armature and Field; Regu^tor; Circuits In Regulator.— CHAPTER XIV: Thomson-Houston System of Automatic Current
Kegujatlon; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
impere Meters; Tangential Scab; Solenoid Meters.—CHAPTEIt XVII: Voltmeters: Pressure
ind Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Dlffersntlal Apuaratus.-CHAPTER ICIX:
Wheatstone Bridge or Electrical Balance; Diagram of Clreultsand Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:

OHAPTERIII: Armatures, Construction

;

E'J?,''^'^"'"'''"^^'^^''"''?!''^"''""^""';

Armature; Field;

Bell;

Diagram

of

ART

CHAPTER I: Alternate Current Dynamos; Principles at to*
II.
f Field Current Armature: Winding: Connections; Lamination; Different Types oi Alternit
tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; Principles of In
ductlon.—CHAPTER II: Dynamos, Continued The Mordey Alternator; Stationarv ArraatureB,
Field Magnets; Ferrantl Armature; Field Magnets; Winding; Cflllectors.-<:HAPTER III: Dynamos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.—CHAPTER IV: Induction Coils; Converters; Trans
formers: Economy of Distribution; An Electrical H. P.; Losses In Conductor; Induction Colls; Et
feet of Induction; Transformers.—CHAPTER V: Transformars Continued; Induction Colls; Cob
verters: Transforming Up and Down; Design of Transforrwors; The Static Charge; Protection
Against; Groundingtne Secondary; Other Devices: The Foil Protector; Different Types ofTran*
formers.—CHAPTER VI: Transformers Concluded; Fuses; Regulation; WlndlngofTr^sforraerSi
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System Series
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit: Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit—CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.—CHAPTER IX: Arc Lamps; In Series; The Westlnghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism: Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp: Mechanism of Lamp; Its Operation.—CHAPTER XI: Measuring and Indicating Apparatus: Instruments for Use with Alternating Current*
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Severml
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instraments; The Cardew Voltmeter Details of the Instrument; Low Potential Voltmeter.—C'HAPTER
XIII: Voltmeters; Double Coil Voltmeter: Two Types.-^HAPTER XIV: Spring Meters; Curie*
Spring Meter.— CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Oper*
tionof Instrument.—CHAPTER XVI Recording Meters; Stanley Meter; Construction and Prl»ciples of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Prlaclples of Operation
Watt Meter; Thomson Meter.—CHAPTER XVII: Generators In Parallel;
Difficulties In Operating: Alternate Current Generators In Parallel; Arrangements of Circuits aae
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Clrcults.CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and HsM
In; Effects of Currents.-OHAPTER XIX: Ground Alarms and Leak Detecton.

Clrcults.-CHAPTER

IXI: Coupling Dynamos Together; In Series; In Shimt; Series, Shunt aud'Compound Wound Majhhies.—GTIAI'TERXXII: Switches and Switchboards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
Same as In Dynamos; Types; Shunt and Series Motors Suitable for.all General Purposes; Itegulafflon of Shunt Motors; OlBerles Motors; Counter E.M.F.: Direction of Rotailon and Direction of
Mmnt; Btutlug Motors; Diagram •! Connectian.

Orders for above book, or any

electrical

CONTENTS.—

:

work published promptly

;

;

AM

:

:

;

PRICE, $2.50.

sent on receipt of price, postaj^e prepaid.

ELECTRICIAN PUBLISHING CO., 510 Marquene

Bidg..

CHICAGO,

August

2,

WESTERN ELECTRICIAN

iqoj

FORT WAYNE ELECTRIC WOR

M

(INCORPORATED)

Form SAC

Type K Wattmeters
Are direct re&ding 8Lnd
ter

will regis-

the switchboa.rd wattmeter, en-

Is

a.cc\irately the energy of

closed in

aLlternating-current circuits

dvist-proof glskss ca-se.

reg&rdless of power factor.

60

secured
the back.

or 133 cycle circuits.

brass,

TYPE

K.

to

It is

and

ba-ck-connected

They are permanent in calibration and are e&sily adapted
to either

a strong braLSS-bound

is

the board from

Finishes— polished

nickel or oxidized brass.

FORM SAC

INTEGRATING WATTMETER FOR SWITCHBOARD USE.

LIST
Boston. Ma.ss.. 518 ExcK&nee BUIg.
Syracuse. N. Y., 717 Dllla-ye Bldg.
Chicago. Ill;, 623 Marquette Bldg.
Yokoha.rT\a.. Joi-pan^ Bagnall

&

OF SALES OFFICES

:

Phlla.deIpKia.. Pa.. 1100 Penn Sq. Bldg.
St. Louis, Mo., 818 Lincoln Trust BIdg.
St. Paul, Mirvn., 616 GermoLrtiaL Life Bldg.
Gra..rvd Rapids, Mich., 222 Houseman Bldg.

Hllles.

Pittsburg, Pa.. 902 Fifth Ave.
Cincirvna^ti,

New

C, 402 Ne&ve Bldg.
Bro&d St.

Ga.., 8 South
York, N. V., 40

Atlanta,

New

St.

I

J
:

NEW CATALOGUE OF

ELECTRICAL BOOKS
You Ought

to

Have One.

Sent Free on Request.

ELECTRICIAN PUBLISHING
610

t

MARQUETTE BUILDING, CHJC

»

»

«

Ed

^

^O.

» »»-»4>^>!-<.»-»i»<» <» » » «>'»»<»^-«e-»-«»^»^»<>

WESTERN ELECTRICIAN

New

il

PAPER-WEIfiHT.

August

VULCANIZED FIBRE.

7\ot

Wilmington, Dei.

-

docs

It

%&^i

VULCANIZi£t> FIBRE CO.,

ig02

li^-^HLmtTO)l'^"THRUST

Higiiest gmdes tot electrica! insulation and mechaaical purposes, in sfaeets,
rods anc'
thapu. CaUloguo and samples on application.

tui^

2,

TRILJIVIF^M
SMALL GENERATING SETS FOR
iWARINE WORK OR SMALL
ISOLATED PLANTS.
WE MANUFACTURE

any Supply Company
Sent on request
officer ov P. A, Mailed lo any ;uKir'css for ten
cents to pay postage and i>acking.
We have tried to make a good paper-weight
as we have always tried to make a good fuse
to

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

wire,

TRIUMPH ELECTRIC

CHICAGO FUSE WIRE^& MFG. CO.
8B3 BROADWAY, NEW YORK.
368 DEARBORN ST., CHICAGO. U.

SElfD

FOR

* t

BULLETIN

CO.,
'

WE"

CINCINNATI, O.

"":
""W-.fOBMimwo.as
300

.'3Si,T.
NCftNALST-

^i^A^^
CHICAGO
.

J

S. A.

Ml

ILL.

lit A.
USA-

'

SE'ttJ r'jB

Pn^.E

EDISON

ELECTRIC DRIVE

BATTERY FAN OUTFITS
...WITH...

an entire shop means
economy and convenience of operation.

of a single tool of

EDISON PRIMARY CELLS
Are the only efficient battery fan outfits on
market. Invaluab]e for the sick room.

Type D. Motor operating an

lti«

elevator.

CROCKER=WHEELER
of every conceivable form for every

COMPANY,

conceivable purpose

MANUFACTURERS AND ELECTRICAL ENQINEERS.

B.F.STURIEVANTCO.

BOSTOK, MASS.
NEWyORK • PHILADELPHIA - CKICAflO

SALES OFFICES
Office

"Write for Catalogue No. 4.

IN

aod Works,

ALL LARQB
-

CITIES.

EDISON MFC.

AMPERE,

=

NEW YOEK

FACTOEY.
Orange, New Jersey,

N. J.

CO.,
OFFICE,

83 Chambers

Street.

n. S. A.

CHICAGO OFFICE, 144 Wabasb

BUFFALO
HIGH SPEED I Black Diamond
ENGINES
K8t. 18(13.

File

Works!

lac. 18»5.

Twelve

FOR ELECTRIC LIGHTING AND

POWER

Awarded

TYPES:
Horizontal,
Vertioel,

Simple,
Belted,
Direct Connected.

Buffalo

Forge

BUFFALO,

Company,
N. Y.

CHICAGO OFFICE, 22-24 RANDOLPH

ST.

Special
'

Medals

SERVICE.

Compound,

Avenue.

Prize

Gold Medal

at

International

al Atlanta,

Expositions

t89B.

OCJB eoODB ABE ON 8A£,E
KVEBY IiBApiNCl HABDWABK'W
^
»TOBB
THK CKITED STATES AMD CANADA.
4^
IK

IIS

I
^

G.

&

H.

fjf

BARNETT COMPANY

PHILADELPHIA, PA.

^|

Vol.

mi.

$3.00

Pbii

OopTrterht. IWI. by Kleotrlolan
PuDilatLlng Coinpii.ny, Cliloaffo.

Aihui.

FV

CHICAGO, Hn&nST

Eoterod at Ohlciiprrt Poefcoffloe as
mall matter ot the set^ond ctaeo.

1902,

9,

INSULATED
WIRES AND CABLES.

IIUIDI
IIVir^biCiA.

National Code standard.

CRESCENT INSULATED WIRE AND CABLE

BOSTON, MASS.

.75-81 Cornhlll,

KO,

WIRES AND CABLES

Simplex Electrical Company,
""^T.^l.T"'"'
R. HIXSON,
H.

lonadnock Block. CHICAGO.
137 Monadnock

Certs a Gopv.

CRESCENT RUBBER INSULATED

RUBBER COVERED. WEATHERPROOC. UNDERGROUND AND SUBMARINE.
WCSTERN BELLING AGENT,
1

iO

""»'" "*•'« *"•• Factory.

ss'IarVuv'sireet.

1889—Paris Exposition,
Medal for Bnbber Insnlation.

M.

1893-World['9 Pair,

I.

National
India

R

1.

Medal for Bnbber Insnlation.

CO.,
TRENTON, N.

Robber

Co.'s

RUBBER COVERED

THE STANDARD FOK
RUBBER IBfSlTlATION.
Sole Manufacturers of

Manson Tape, Candee "»'• Wires.

Okonite Wires, Okonite Tape,

THE OKONITE
Wllltrd L. Candee, >.Maniii«r<:
""*9"*H. Dur.nt Ch««.er, 1

CO., Ltd.

253 Broadway, New

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns, Secy.

York.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

^A/IFSt

OFFICK AND FACTORY: BRISTOL.
Sterling

Sterlln^r

THE STERUNB VARNISH

JONBISBOBO.

at Factory.

Black Air Drying; Tarnlsb^
Sterllne Black Core Plate YarnlBli.

THE STERLING VARNISH CH,

CO.,

25 Colmore Row. Birmingham, England.

Pittsburg. Pa., U. S. A.

Al
I

I

^1
A*^ I

IBID.

Standard
322 The Rookery,

Gable

Undergroutid
56 Liberty

WeslinghcuseBldg.,

New York

Pittsburg.
Chicago.
MUIsBldg., San Francisco.

I

jy

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.
TBLEPHONB. TBLeORAPK AND FIRE ALARIl CABLB5.
Wires are tested

St.

101 Milk

St.,

Phlladeiplila,

EN6IMEER AND CONTRACTOR,

Pa.

Boston.

^rr

ElectricGabies,Conduifs,Wires and Accessories.

I

Also Hlel> «rade Robber Covered Wires and Cables.

USE.

IN

Bipolar
polar and Multipolar Uolora
H to 60 horsepower. Dju;moB from 10 U^hta to 700. W*
or rent. Oood proflta for kgenta.
Tlie Hobart eiecM((.Co. Jroj.OhU.

i

W. H. SCHOTT,

Go.

1225 Betz Bflg..

,

City.

2,000

U>ng Distance Phone Centnil 2446.

I.

EXTRA INSULATING VARNISH.
STERLING
Bxtra Black Finishing Varnish,

Paranlia Rubber Covirad Wires and Cables,

Alt

R.

tro-a

BARE AND INSULATED

MB

i
'

Specialties:
t220-21 Marquette Building,
C«DtT«I Station Heating Plants,

Water Works Steam Plants,
Elecirlc Light. Gas and
StXMt Railway Plants.

ELECTMGAL WIRES

CHICAGO.;

'THiBS

[PHOENIX GLASS CO.]

OF EVERY DESCRIPTION.
Bug-Proof Bell.
By

Patent.

Nloke),60c
Enameled, 45c.

Sample, 3-in
mail, prepaid.

Made

in

Special Electrical Devices.
Write us for prices.

}
;

GAS AND ELECTRIC
GLOBES, SHADES, Etc.

:

American Steel &Wire Co.

;

Street, Chicago,

RAIL BONDS.

:

^

SPIES ELECTRIC CO.,

MANUFACTURERS OF

i

5-izes

2 to 8-lnch. Dealers send for prices.
We also make Inventors' Models and

87-B9 W. Van Buren

CROWN

^egordah)

NEW YORK.

CHICAGO.

WORCESTER.

DENVER.

SEND FOR A Opry OF OUR MBW

i

SAN FRANCISCO.

!

III.

AN|»

UkTEar CATALOaUG.
Ktisburgh.

Ke«Yopi.

CMcago.

1

USED BY SIGNAL CORPS U. S. ARMY and ADOPTED AS THEIR STANDARD.
OUR TELEPHONES STAND EVERY TEST AND ARE ALWAYS SATISFACTORY.
C1VB THEM ATRIAL AND BE CONVINCED. PARTICULARS FREE.

ERICSSON TELEPHONE
THE BEST

It

1

onmK:^

„„

Electrical

VARNISHES
INSULATING
ADDRESS

P.O. Lock Box 24, FAIR HAVEN, VERMONT.

I

All

Sizes of Slate Switchboards.

^ESTIIN
-"^^^

ElectriDal Ingtrnmenli
Wavtrly Parl^, NEWARK, N. J.

VidoaStadird ForUble

Standard Varnish Works

Slates for Electrical Purposes

CHICAGO

ye«tKlack Enameled and Marblel/.eil Finishes In Vermoni.

Purposes.

Dmt Ending

Voltmeters,

Milliioltneters,

Amoietirs,

Mllllamnieters,

Co,,

Port'JIe Gaivanoinetert.
Ins'.ru-

nieniC'o.,KI''i

No. ill

>•- M;.rlin-3

Lane.

LOSDOX— Elliot
Our PoriaWt In-.truDion:» arc recognized as
The Standard :hr uijrlij ever, ftie 5cnil-Port"
•

liro-.,

able Laboratory Standard.i arc :.tlU better.
oi r Station Voltoieteri and Araaetxr. are
4 in ].olnt ot extreme accuracy and
j.-i-.Tj .1lor.c-.* c-,;. .mpilon of energy.

Meii:

•toB Htandard Portable Direct

BeadlnE Ajnmeter.

iV.»T«n< F.i.r.crai'
ing (or caialogut'T

LONDON^

\

Superior in

Y^>f

Voitammetars,

BEBi-ts— European

,NEW YORK

LUNDELL FANS

eround Detectors and Circuit Testirs,
OhiDinetert,

296 BROADWAY, NEW YORK.

FOR HIGH CRADE

from

EDWARD BONVILLE

VFRMnNT
fcllinWIl

SLATE

I'ajb 10 Oft ihc Best

CO.,

m

Design and
Construction.

mtm'
'w

Cooling:,

Economical,

M^H

^^PW
^

Safe.

Catalogue
No. 03304.
1

SPRACUE ELECTRIC

GENERAL OFFICES: 527-031 WEST 34th

CO.,
STREET, NEW

«

YOB!<

WESTERN ELECTRICIAN

August

9,

1902

Contract to Supply 300,000 Duct Feet of

GLAZED CONDUITS

VITRIFIED SALT
Awarded

to us July 15, 1902, for the

MUNICIPAL CONDUIT SYSTEM

STANDARD

CORTLANDT

ST.,

NEW

CASTLE, PA.

CONDUIT

VITRIFIED

39-41
R.

IN

CO.,

NEW YORK.

W. LYLE, President.

S.

B.

BARNARD, Vice

President and Secretary.

BARE COPPER WIRE.

RUBBER COVERED W

!

RE

.

WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

STRIKE
THE IRON

M/HfLE

ITS HOT

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

HEW voKK
IHICAGO.

G.

OFFICE WIRE.

ROEBLING'S SONS GO.
TREHTOH,

H. J.

^^^^^^^"^
SAN FRANCISCO.

SACH'S NOARK FUSES.

I.

Ideal Protection
AGAINST

OVERLOAD AND

SHORT CIRCUIT.

AND WRITE FOR G. BULLETINS BEFORE
YOU ORDER YOUR ARC LAMPS.

SAFETY AND

I.

ACCURACY
ASSURED.

GENERAL INCANDESCENT ARC LIGHT CO.
NEW YORK,
.1

G

I.

G-l

G.I.

N. ¥.,

G.I.

AND ALL LARGE

G.l.

G.I.

G

I

WRITE FOR PARTICULARS.

CITIES.

G.I.

G

I.

G.I.

THE STANDARD
ELECTRIC
U3W. 3rd
CINCINNATI.

G.I.

CO.,

OHIO.

St.,

Anti-Poo
NO. SIX

A

First-Class Medical Apparatus.
SOLD BY ALL DEALERS.

RETAIL PRICE, S2.50.

MADE BY

MANHATTAN ELECTRICAL SUPPLY
32 Cortlandt

NEW

Street,

YORK.

188

Fifth

Avenue,

CHICAGO.

CO.,

—
Au^ist

WESTERN ELECTRICIAN

1902

9,

—

Storage BatteryCo.
The Electric
•HIL.ADEI
>IHIA,

'CblOlibe HCClUnUlatOl

T^fee

SALES OFFICES:
II'HIL.VDELPHIA.

ll'O

CVlnr
EAlUt

for Electnc Vehicles.

HCCUmUlatOr"

BATTERY
DEPOTS
r-mot LISTS
PRICE
i-iofo AMO
miwu DESCRIPTIVE
u^anmriiwc BULLETINS
auU-^IIHS FORWARDED
l-UMWAHUtU UPON
UfOK KtUUtST.
REQUEST.

New

^

Alleshenj Ave. A lOlhbl.

Yokk,

R^^^^

and Power

Isolated Lighting

Stations, Fire
Telegraph Service, Train Lighting, Laboratory, Etc., Etc,

Alarm and
The '*E|i&e

Oentrat stations, aectric

^oi-

'

Uoston,

Chic.vuo.

liriMidway. bUbiateSt. Mnrqiielti-

IIUI.

Baltijioke,
CoiuinenliU'l'nist Bid.

in

mind

FEDERAL
ELECT R.IC

=

^TI^IV^
^^^-A^^J

^''^

and

strong argument.

daytime

in

«;2Sn
M'"*'-"^

—a

equally

''ER

We can sell you

Direct Current
Ceiling or Desk Colonial Fans

net

income per kilowatt of
investment is averaged from

Cheaper than you can Buy Elsewhere. Try
Large Stock. Quick Shipment.

station
300 of these signs in service in Chicago.
Write for Bulletin No. 50; large size
halftone engraving of this sign on fine

enameled paper sent

84 Market

Street,

CHICAGO,

us.

ST. LOUIS ELECTRICAL SUPPLY CO.,
118 Pine St., ST. LOUIS, MO.

free.

Federal Electric Co.
PATENTS.

=

UNLESS YOU WAKE UP AND BUY A

COLONIAL FAN

at-

night

YEAR

G Gheen'wood. Mon.
34 Ernpedrado.Street.

F.

AW Summer

that

tractive at

DETROIT. MICH.. 101 >«oodward Ave.

be a

TKiere'll

novelty in sign construction.

Bear

^

San FBAUnsco,
Cleveland,
Detiuht,
Wainwrlfht Bid. Nevada Block. New F.ngland lildg. Michigan Elec. Co.
St. Louig,

A DAY AND NIGHT SIGN
A

NEW YURK. 148 W. 18th St.
(
I
PHIIAOELPHIA. 260 N. Brood St.
J buffalo. 200 Pearl St.
CHICAGO. 264 Michigan Boulevard.
ST. LOUIS. 3937 Olive SI.

I

ILL.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

\

AGENTS

THE CUTLER-HAMMER MFG. GO.

:

STURTEVANT ENGINEERING CO., LONDON. ENG.
KILBOURNE a CLARK CO., SEATTLE, WASH.

An INCANDESCENT LAMP represents a

3
408

N.

J. R.

AK

R. Ave.,

I

and skilled workmanship,

is sold at

It

a price lo low as to necessitate eternal

A successful lamp maaufacturer can not afford to experiment with poor materials.

R & O

NEWARK, N

BRANCH OFFICES:

NEW YORK-CHICACO.

MILWAUKEE.

large Investment of capital, ingenuity

minlmim.

vigilance in cutting costs to a

MAIN OFFICES AND FACTORY:

120 LIBERTY ST.,

J.

This explains

We Duy

Platinum
Scrap also.

I-AT'IIMUIVI

NEW YORK.

antf

Refine

popularity of

ilie

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
—
Akrou Smoking Pipe Co
—
American Ballery Co
Beater
Co..—
Amer. Electrical
15
Amer. EL Telephone Co
American Electrical Works.. H
Amer. Steel Jt Wire Company I
16
Anderson & Sons, W. H

BadtACo..

F.

B

10

Chicago Insulated Wire Co..—
8
C. M. ASt. P. R. R
14
Chicago Pay Station Co

Fuse Company
Dearborn Drug A Chem. Co.. 8
Diamond Meter Company ...16
Dlcke Tool Company

Dixon Crucible

Co., Joseph,. 8

17

20
Besly A Co., Charles H
1
Bonvllle, Edward
Co.
10
Uossert EL Construction
17
Brooks, Hall L

Edison Decorative A Minia10
ture Lamp Department
4
Edison Mfg.Company

Brown A Leasure
Buffalo Forge Co

10

Electrical Engineer Institute.—

20

Electric Appliance

A Company

20

Company. 10

Electric Storage BatteryCo.. 3

Company.. .IH
Ericsson TelephoneCompany 1
Eureka Electric Company

Chase-Shawmut Company. -.11

Federal Electric Company... 3
"For Sale" Advertisements..!^
Ft. Wayne Elec. Works., Inc.19

C.

A

N.

W.

R.

8

R

16

Chicago Edison Company .4, 12
Chic Fuae Wire A Mfg. Co. .—
.

— —

W

17

Holmes Fibre Graph. Co
Hopkins A Co A. P
Huebel Company. G.J
Humphrey, Henry H

Electrician Pub.

t.=)

17
Fowler, John H
Franklin Eng. A Elec. Co,...—

I^Of

Pignolet, L. M
Pittsburg A L.

14

Porter Cedar

,

Co

12

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co...
India Rubber A Gutta Percha
Insulating

Company

—
1

4

——

—

Pratt Institute

Relslnger,

Hugo

7

—
.17

—

A

EI Co. ..16

—
12

Mott A Company, J. E..
Munsell A Co., Eugene.
National India Rubber Co
Naugle Tie Co.. E. E

A

Motor Co

Reynolds Electric Company.
I. Teleph. A Elec. Co
Roebllng's Sons Co., J. A

R.

2

Rose Electric Company

Louis Elec. Supply Co
Sargent & Lundy,...
St.

6
20

—

1

16

...

3

.—
Sawyer-Man Elec. Company.—
Schoonmaker Co., A. G
12
Schott, W. H
1
Schureman A Hayden
12
Scientific Exchange
12

—
Shelby Electric Company
SIgnaloId Chemical Works.
Simplex Electrical Co., The.. 1
Simplex; Elec. Heating Co... 10
Smith Co., S. Morgan
8

1

—

Parsell

A Weed

11

Perrlzo

& Sons
Eugene P

11

17

PhlUIpa Insulated Wire Co.. II

Spi«fl Electric

Company

1

Sprague Electric Company... 1
Standard Electric Company .. 2
Standard Pole A Tie Co
17
Standard Uoderg. Cable Co.. 1
Standard Varnish Works ....
Standard VllriHed Cond. Co. 3
Stanley Instrument Co
1

Sterling

A

See

Son,

W. C

I*&^e:e>

Sterling Electric Company.,. 14
Sterling Varnish Co., The
l
Stilwell-Blerce A Smith- Valle

Company

9

Stow Mfg. Company
Streeter, A.

,, ..

L

11

Stromberg-Carlson Tel. Mfg.

Company

15

Sturtevant Company, B. P. ..20

Toerring Comjumy, C. J
Torrey Cedar Company

Triumph
Union

Electric

Pacltlc R.

10
17

Co

4

R

8

12

.

Ins,

Okonlte Company, The

Reliance Electric Company.. 7
Replogle Governor Works.. .—

.

9
Wire Co
Norton Tool Company, The.. 14

Phillips,

Kartavert Manufacturing Co,20

17

LindBley Brothers Company.. 17
Lowell Model Co
16

Paragon Fan
Jeffrey Manufacturing Co.... 8
11
Johnston, Thomas J

17

7

New York

Internat'l Corres, Schools
International Tel. Mfg. Co. ..15

Iron Co

John

James

Miscellaneous Advs
Monarch Fire Appl. Co.
Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company..

10

—

10
S.

Company

Rausclier.

Co.,

17

Illinois Electric Specialty Co. 10

niinols Maintenance

A

1

8

8

Leffel

Mica Insulator Company

16

16

Leather Preserv. M. Corp

4

—

5
Central Electric Co
Central Manufacturing Co.. .—
Central Telephone & El. Co..—
II
Century Glass Co

Chicago A Alton Railroad

—

Phcenix Glass Company
Phosphor-Bronze S. Co

10

Metropolitan Tel.

A W.

Edwards

A Son, Mathias
Kohler Brothers
Kokomo Tel. A El. M. Co....

Holcomb-LobbCo

3

,

.

Sup-

10, 15, 17

—

Cutter Elec.

& Jennings

A

Company

Manhattan Elec. Supply Co.. 2
Matthews A Bros., W. N
II
McLennan & Company, K
10

Cutler-HammerMfg. Co

3

Bertfaold

ply

Hazard Manufacturing Co.. ..20
Hobart Elec. Mfg. Company.. 1
12
Hoffman. G.

9

—

Kellogg Switchboard

Machado A Roller
Maltby Lumber Company..

7

Company
Vacuum Co

W

.17

Hartford Steam Boiler Inspection A Insurance Co... 8

pany of America

Crescent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Company .20

D.

.

A Mfg.Company—

Continental Tel, Const. Co.. 14
Continuous Rail Joint Com-

Manufacturing Co

—

M.

Klein

4

Columbia Telephone Mfg.Co.l3

Balrtl

10
Baric
20
Barnett Company, G. & H
8
Bayley Jt Sons Co.,
Beardslee Cbandeller Mfg. Co. in
Beardsley Gravity Dam &,
Construction Co
16
Beldler A Co Francis

Co., D.

General Electric Company... 5
General Incandescent Arc
Light Company...
2
General Incand. Lamp Co
Great Western Smelting A
Refining Gomoany
12
Gregory Electric Company ..12

Coit.HenryA

Baker

>&

Pulmer Lumber

17

G.

Valentine-Clark Co., The ....
Varley Duplex Magnet Co.
.

,

.

17

—

Vlndex Electric Company. ..,10
—
Vomacka A Mazenek
Vulcanized Fiber Company.. 20

Wagner

Electric Mfg. Co
5
Walsh's Sons A Company .... 12
Went Shore Route
Western Electric Company... 7

—

Western EI. Supply Co
Westlnghouae
Electric
Manufacturing Company

—

A
.

.

18

Weston Electrical Inst. Co., \
Whitehead Company, W. W..18
.

Whltmore, A. E
Wlckes Bros

17

la

—

Wlllyoung, ElmerO
WlsconBln Central R. R
8
Wittenberg Cedar Co
16
Worcester Company, C. H
17
Worcester Polytechnic Inst,. 10
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go

Etc., Etc.

CHICAGO EDISON COMPANY,

1

39 Adams

Street, CHICAGO.

ws.

^£]

EDISON PRIMARY BATTERIES.

FilUIVI

FOnMEHLV
[LV KNOWN
»
AS CDI80N-LALAN»C.

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

CONSTANT OUHHKNT

ron GAB CNGINXB.

WE MANDFACTUHB

NO LOCAL ACTION.

SLOT MACHINES,

WILL

AUTOMOBILES

NOT FREEZE,

GENERATORS

LiaUIP TtOHT

HAILHOAD SIGNALS.

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.
OELLB FOR

CnOSSINO BELLS,

TRIUMPH ELECTRIC
SEND FOR
BULLETIN

n

WE"

CO.,

CINCINNATI, O.

J

FULL DESCRIPTION IN BOOKLET NO.

Don't Overlooka Cood Thing.

4-

EDISON MANUFACTURING COMPANY,
rAaTOHY, OHANQE, NEW JERSEY,

HEW YORK

U. 8. A.

OFFICE, SS

OHAUBEHS STRKIT

CHICAOO OFFICE. 144 WABABH AVENUE.

g,

I have something eatirely new in motors.
New principle, one-quarter to five
horsepower.
Direct and alternating current, any speed, any voltage, any frequency.

Half the Weight,

Increased Efficiency,
Increased Durability, Perfect Ventilation,
Cost Less than any other Motor.

rslONA/
IS

You had

better drop

HENRY

THE TIME TO
P. S.

me a

line,

and

A. COIT,

I will

explain in detail, send cuts, etc.

—Also sometfiing Startling and New
Let

SUBSCRIBE

me

tell

St. Louis.

Laclede BIdg.,

in Electrical Specialties.

you about them.

^

TO THE

fFIBRE-GRAPHITEr

COMMUTATOfi^M

Western Electilclan

BRUSH

M

There's

No

Friction

with the Fibre-Graphite Commutator Brush.
Being 90 per cent, pure graphite, it inaures low
rcBiBtance, no sparking under a varying load, and
longer wear,
TLere is no greasing required.
The Fibre-Graphite is therefore the most economic brush on ihe market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG.

WRITE FOR PARTICULARS.

,

5155 Wakefield St.,Germantown,

'i'LVV-V\l?,RKta\H^

—

%•%%•••%•••%•••••••
•%••••••••%••
•••

ttttKnnttttttKgg:««8««:w;;::::;;;::ffl^^

There

is

CO.

PHILADELPHIA.

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

Authorized Manufacturers of th«

A.TTIX

:xibl.e: t-«jbi

^A/|RE.

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Office,
15 Cortlandt St., New York.

i :;:;;;:;::;;rr;;::::.\%%\s\%\\\\%%TO:;:;:::::^TO^^

IM. Y.
YONI^I
>••••>M» H H i»

•••
,

(10928)

iitittt
iiiiiiii
>t»
«i>

X
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g.
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igo2

& W. SAFETY DEVICES

D.
Cut-outs.

Junction Boxes.

Subway Boxes

every variety.
Telephone, Burglar and Fire Alarm
of

Cut-outs.

Service Boxes,

two and

three wire.

Motor Cut

Service Switches,

two and three wire.

ou.s.

Cut o

Transformer Cutouts,
Street Car Motor Cut outs.
Street Car Healer Cut outs.

its for

your lightnirg

system.

Feeder Block of any Capacity.

SEND FOR DESCRIPTIVE BULLETINS AND PRICES,

GENERAL VlfESTERM AGENTS,

264-266-268-270 FIFTH

j» ji j»

AVENUE, CHICAGO.

> ji j« j« ji jt j» j« j« jt jt ji j« ji^jrjrjj^jTjj^j» j« jW j« jt jt j« j» j» jt ji j» j« jt ji jt jt je j« j» jt jt j^
Vi

THE GENERAL ELECTRIC COMPANY'S
'^
'^

FAN MOTORS FOR

'^
'^

1902.

%
"*>

V;
•^

%
'^

%
"^

%
%
%

Now

'^

ready for Shipment.

Stock carried

in the following cities:

"*>

%
%
•^

%
•*>

Boston

New York

Chicagfo

Philadelphia
Atlanta

Cincinnati

Denver

New

San Francisco

Orleans

'^

'^

GENERAL OFFICES:

^fftriTtrtrirtftfififtffftftftfietft''

SCHENECTADY,

i^Mf i<'jOi«")fi<"jri<'i«')«'K'j<"jf:«'j<'j«'jfj?:e'*rjrjrj«'s*'«<' rftf

N. Y.

iCti'Tfii'^t^t^^^^T^n^TS'^^^ti'tr^^te-^^r^^ts'tCfr

AUTOMOBILE CHARGING OUTFIT
(4J4=Kilowatts Capacity)
Combination of an A. C. Induction Motor and
Wagner D. C. Generator.

a

The Alternate Current Motors are built to operate on 104-volt and
2o3-volt single-phase circuits with either 60 or 133 cycles, but can be operated
also on two-phase or on three-phase circuits.
Motors can be wound for any voltage up to 500 and for any frequency
desired.
It is im portant with these inotors to specify accurately the frequency of the
circuit when ordering, especially if considerable starting torque is required.
Thppe are not synchronous motors, and do not produce any appreciable
variation or fluctuation in the voltage of the circuit upon which they are
operated.
They can be connected to the sarne mains as incandescent
lamps, without affegting the latter.

WAGNER ELECTRIC MFG.

CO.,

EMUi

)
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BLJSIIMESS ORIIMOERS — IVIOIMEY IVI^KKERS
For both

YOU and YOUR Customers

Our

by Encouraging the Use of

SIGN Rl-ASHER

ZL.EO~rRIC

NEW

You can increase the demand for Electric Current, Supplies and Construction Work, and open a

FIELD OF PROFIT

The Most Simple and

WE HAVE AN INTERESTING PROPO-

Only Practical
Flasher in the World.

Central Stations,
Electrical Supply Houses
and Contractors.

SITION FOR

ratt-iiU'd

Wri

REYNOLDS ELECTRIC

^^-oetl-

Sc-|il. li,

1901.

CO., Inc., 221 Fifth

CHICAGO,

Avenue,

ILL.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Ad.|ii8ter8, Inc. liamps.
Inc. El. Lt. Manipulator Go.

Anchors

A Tel.)

(Tel.

Matthews

&. IJro.,

Electric Appliance Co.
Western Electric Co.
"Western Elec. Supply Co.

Ft.

and

Solder.
Gr Western Sm. and Refg. Co.

Batteries and Jars,

General Electric Co.

Mott A Company. J.
Sprague Electric Co.

Wagner

Electric Mfg. Co.
Western Electric Co.

Cross-Arm Braces, Etc.
Anderson & Sons, W. H.
Cross-Arms, Pins and

Bells, Bnzzers, Ktc.
Central Electric Co.

Edwards A Company.

Brackets.
Berthold A Jennings.

Electric Appliance Co.
RausL'her, John.
Spies Electric Company.
Western Electric Co.
Western Elec Supply Co.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Western Elect. Supply Co.
Western Electric Company.

Belt Dressing.
Leather Preserver Mfg. Corp.

BeltlnS'
Leather Preserver Mfg. Corp.
Blo'vrers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books. Electrical.
Electrician Publishing Co.

Cut-Outs and Sivitches.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Go.
Westlnghouse El. A Mfg. Co.

Cuts.

Brnsbes,
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Flbre-Graphlte Co.

Western Electric Company.

Cable Clips.

Chase-Shawmut Company.
Korton Tool Company, The.

Cables. (See Insulated Wires.
Cables, Electric (See InsulatedWires) Copper, Sheet
and Bar.
American Elec. Works.
American Steel A Wire Co.
Central Electric Co.
General Electric Co.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Weitern Electric Company.

Points and

Plates.
Central Electric Co.
Chicago Edison Co.

Reitlnger.Hugo.
Weitern Elect. Supply Co.

Central Electric Co.
Colt.

Henry

Parsell

A

Weed.

Reliance Electric Company.

Schureman A Hayden.
Sprague Electric Co.
Sturtevant Co.. B. P.

Triumph Electric Go.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supplv Co.
Westlnghouse El. A Mfg. Co.

Electric Heating Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

Westlnghouse

Co., S.

Morgan.

A

Jeffrey Mfg. Co.

Co.. F. B.

Mfg. Co.

Western Electric Company.

Coal and Ashes Handling Machinery.
Mfg Co.

Brown A Leasure.
Humphrey, Henry H.
Kohlijr Brothers,

Mott

A Company.

J.

Schott,

Colls and 9Iaffnets.

W, H.

Electrical Instruments.

Varley Duplex Magnet Co.

Badt

Weitern Electric Co.

Central Electric Co.

Coloring for Inc. liamps.
Slgnalold Chemical Works.

Uearborn Drug

E.

Sargsnt & Lundy.

Jeffrey

Compound.

Mfg. Co.

ical Engineers.
Badt & Co.. F. B.

Circuit Breakers.

A Chem. Wks.

A

Co., F. B.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Machado
Roller.

A

Plgnolet. L. M.

Conduit and Conduits.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

F. B.

Central Electric Co.
Electric Appliance Co.
Sprafcue Electric Co.
Standard Vitrified Cond, Co.

Western Electric Co.
Western Elec. Supply Go.
Westlngbouae El. ft Mfg. Go.

Western

Wlllyoung, Klmer Q.

Elect.

Supply Co.

Woaton

^^€>v

Co., Chas. H.

Elevators- Conveyors.
Jeffrey Mfg. Co.

Engines,

G^as.
Lowell Model Co.

Parsell A Weed.
Engines. Steam.

Bayley & Sons Co., W.
Buffalo Forge Co,
Sturtevant Co., B. F.

Whitehead Company, W. W.
Fan Outfits.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Go.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Streeter. A. L.
Sturtevant Co.. B. F.
Western Electric Co.
AVestern Elect. Supply Co.

Westlnghouse

El.

Blectrlcftl Inst. Oo,

& Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Go.

Barnett Co.. G. A H.
Fire Extinguishers.

Monarch Fire Appliance

Co.

Fixtures, Gias and Elec.
Beardslee Chandelier Mfg.Co

Flashers.

Flexible Shafts.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cbl. Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
IndianaRub. & Ins. WlreCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.

Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Go. J. A.
Simplex Electrical Go.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
General Inc. Arc Light Co.
Elec. Co.

Central Electric Co.

Forges.
Buffa.o Forge Co.
Sturtevant Co., B. F.

IVire.

Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Vomacka & Mazanek.
Western Elect. Supply Co.

Western Electric Company.
ijiaugcs. Battery.
Baird Mfg. Co.

Oears.

& Co., Chas. H.
General Elec. Supplies.
Besly

Central Electric Co.

Elec.

Supply Go.

Louis Elec. Supply Co.

Standard Electric Company.
Western Electric Co.
Western Elect. Supply Go.

and

Electrical

Giass^'are.
Century Glass Co.
Phcenix Glass Co.
Western Elect. Supply Co.

Graphite Specialties.

A

Co., Chas. H.
Crucible Co., Jos.

Dixon
Holmes Flbre-Graphlte Co.

Heating

and Ventilating Apparatus.

Buffalo Por,L;e Co.
Sturtevant Co., B. F.

Incandesent Electric Light
Manipulator Co.

&

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Worcester Polytechnic

Inst.

Insulators and Insulating Materials.
Co.

Central Electric Co.
Chicago Edison Co.

General Inc.

Lamp

Sawyer-Man

Elec. Co.

Co.

liamps. Inc., Adjusters.
Inc. El. Lt.

Manipulator Co.

Incaadescent—
Replacers & Cleaners.

Ijamps,

Inc. El. Lt.

Manipulator Co.

Xjjghtning Arresters.
Ceniral Electric Go.

El.

A

Mfg. Co.

liinemen's Climbers.

A Sons, W. H.
A Son. Mathlas.
Magnet Wires.
Anderson

Klein

Mechanical

I>raft.
Sturtevant Co., B. F.

Meters.
Diamond Meter

Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Go.

Munsell A Co., Eugene.

Mining Apparatus, Elec.
Crocker-Wheeler Company.
General Electric Co.

Westlnghouse

Motors.
Motors).

(See

A Mfg. Co.
Dynamos and
El.

Tapes, Insulating.

Klein & Son. Matbias.

American Electrical Works.
American Steel A Wire Co.

Packing.

Central Electric Co.

Besly &Co.. Chas. H.

Electric Appliance Co.

New York

Patent Attorneys.
Johnston, Thomas

Phosphor Bronze.
Besly & Co., Chas. H.
Phosphor Bron2eSm.Co.,Ltd.

Platinum Bought

and

Technical Agency.
Scientilic

Sold.
Baker A Company.
Gt. West. Sm. and Refining Co.

Poles and Ties.
Beidler & Co., Francis.

Insulated Wire Co.

Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

J.

Exchange.

Telephones, Telephone
Material and STFitcliboards.
American

Berthold & Jennings.
Brooks, Kail L.
Fowler, John H.

Telephone Co.

El.

Central Electric Co.
Central Tele. A Elec. Co
Chicago Pay Station Go.
Columbia Telephone Mfg. Co
Continental Tel. Const. Co.
Ericsson Telephone Co

Fulmer Lumber Co., D. M.
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company, C. J.
Llndsley Bros. Co.

Eureka Electric Company

Maltby Lumber Go.
Morse Cedar Co.
NaugleTieCo.,E. E.

Kellogg Switchb.

Perrizo

A

International Tel.

Kokomo

R. I. Telephone A Elec. Co.
Loulo Elec. Supply Co.
Sterling Electric to.
Stromberg-Carlson Tel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

Whitmore, A. E.

Tools.
Anderson A Sons. W.
Dlcke Tool Company
Klein

Norton Tool Company, The.
Central Electric

Morgan.
StilweU-Blerce Smith- Vaile.

Pulleys.

Vlndex Electric Company

Morgan.

Wagner

Stilwell-Blerce Smith-Valle.

A

Steel

& Wire

Co.

Co., F. B.

Rail Joints.

Trucks, Electric Car.
General Electric Co.

Continuous Rail Joint Com-

pany of America.
Refiners.

Westlnghouse

Gt.West.Sm.and Refining Co.

Leffel

Smith

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnghouse El. A Mfg. Go.

Standard Varnish Works

Vulcanized Fibre.
Vulcanized Fibre Co.

Water M'heelGovernors.
Replogle Governor Works,

Wires, Copper.

Matthews & Bro., W. N.
Rose Electric Company.
Schoonmaker Co., A. G.
Scnureman & Hayden.
Walsh's Sons & Co.
Whitehead Company, W. W.
Wickes Bros.
Slate.
Bonville, Edward.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.

Speaking Tubes.

Simplex Electrical Go.
Standard Underground G. Go.
Western Electric Company.

Central Electric Co.

Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Wire, Bare.
American Steel

Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Co.
Western Electric Co.
Western Electrical Sup. Go.

A Wire Co.

Steel Boxes.
Bossert Elec. Const. Co.

Storage Batteries.

Wire Go.

Electric Appliance Co.

Electrical lust. Co.

Springs.
Steel

A

Besly A Co.. Chas, H.
Central Electric Co.

Speed Indicators.
Besly A Co., Chas. H.

X-Ray Outfits.

American Battery Go.
Electric Storage Battery Co.

See

Smith- Vaile

Varnishes.

Second-Hand Mach'y.

of AtXv&i^±mGXxy&xxtm

Co., Jas.
Co., S. Morgan.

Sterling Varnish Co.

Badt A Co., F. B.
Cutler-Hammer Mfg, Co.

American

Mfg. Co

n heels

A

Stilwell-Blerce

Rheostats.

Weston

A

El.

Turbine Water

Re-D'^inding— Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

Electric Mfg. Go.

Western Electric Co.
Western Elec. Supply Co
Westlnghouse El. A Mfg. Co.

Rail Bonds.
American

Company

Crocker-Wheeler Company
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company

Co., 6.

Co., S.

H

Son, Mathlas.

Transformers.

Jeffrey Mfg. Co.

Smith

A

Co.

Pow^er Transmission
Machinery.
Smith

Sup. Co.

St.

Torrey Cedar Co.
Valentine-Clark Co., The.

Porcelain.
Akron Smoking Pipe

Tel.

A

Pltt.jburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.

Wittenberg Cedar Co.
Worcester Co.. C. H.
Polish (Metal).
Hoffman, G. W.

Mfg Co

A

A

El. Mfg Co
Metropolitan Tel.
Elec. Co
Moon Mfg. Go., The.

Sons.

Gregory Electric Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Westlnghouse

Nippers and Pliers.

Badt

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.

Jeffrey Mfg. Co.

Electrical Appliance Go.
(General Inc. Arc Light Go.
Indiana Rub. A Ins. Wire Co.

Xtxt^Gx.

Central Electric Co.

Mica.

Pratt Institute.

Akron Smoking Pipe

liamps. Incandescent.

<See Insulated Wires.)

Holders, Inc. Lamps.

Inspection

Western Elec. Supply Go.
Westlnghouse El. A Mfg. Co.

Western Electric Co.
Western Elec. Supply Go.
Westlnghouse El. A Mfg. Co.

General Electric Co.

Manhattan

Ft. Wayne Elec. Wks., Inc.
General Electric Go.
General Inc. Arc Lt. Co.
Gregorv Electric Co.
Toerring Co., G. J.
Western Electric Co.

Shelby Electric Co.

Chicago Edison Go.
Electric Appliance Co.

Ali>SAd3etlo(H

Insulated IVires and Cables—Magnet Wires.

liamps. Arc.
Adams- Bagnall

Stow Mfg. Co.

Besly

Simplex Electrical Go.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Bossert Elect. Const. Co.

Reynolds Electric Company.

St.

Kartavert Mfg. Co.
Mica Insulator Go.
MunsellAGo., Eugene.
National India Rubber Co.
New York Insulated Wire Go.
Okonlte Co., The.
Phillips Insulated Wire Co.

Phillips,

Files.

Globes

Electric Signs.
Federal Electric Company.
Electrical and Mechan-

Chains.

A

El.

A

Crocker-Wheeler Company.
General Electric Co.

Fuses and Fuse

A.

Crocker- Wheeler C'-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

General Electric Co.
Sprague Electric Co.

Caatlnes.

Cutter Elec.

& Electro. Co.
I>ynainos and Motors.
Franklin Eng.

Electric Rall'ways.
Crocker-Wheeler Company.

Electric Appliance Co.

Badt AGO.,

E.

Electrical Engineer Inst.
Int. Correspond. Schools.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

A

Elec. Wks., Inc.

Correspondence Schools.

Edwards A Company.

Badt

Dam A

Westlnghouse Elec.AMfg.Go.

Central Electric Co.
EdlBon Mfg. Co.

Smith

Wayne

Electro -Plating Mach'y.
Besly

liiffht Plants.
ISeardsiey Gravity
Construction Co.
Crocker- Wheeler Co.

Edwards & Company.

Carbons,

Repairs.

Contractors and Electric

Central Electric Co.

Bletal

&.

Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

W. N.

Annunciators.

Babbitt

Construction

^&.fs& 3*

Bario Vacuum Co.
WlUyounff, Elffifsr

%

Atigitst 9,

WfestfiR^j

1902
II

'

"1"

III

feLfeemtciAM

.-^"M'T^-gaa

The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all the

"jnst

world
as good."
over.

THE BESTHSICHEAPEST
In

the best there is more profit for
Dealers and Contractors.

The business of the

A Fine Push

Western Electrician for the

MAKES ALL THE BELLS

WORK

NICE.

year 1901 was the largest in

Write for Prices and Samples.

JOHN RAUSCHER,

St. Paul,

Minn.

its

history of fifteen years.

CONTINUOUS BAIL JOINT CO. OF flW.
General Offices: Century Building,

NEWARK,

N.

J.

Orer ten thousand (10,000) miles In use. Received the highest
award in Us clasa at Paris Exposition, 1900, and
Pan-American, Buffalo. 1901.

READY!!

IMONA/

W.

E.

CO.

ARC LAMPS

DISPEL DARKNESS
WRITE FOR BULLETINS-7O08-7OIO-7OI

I.

WESTERN ELECTRICIAN'S

MOONLIBHT SCHEDULE
ARRANGED

IN

BOOK FORM, POCKET
Send

10 Cents per Copy.
ELECTRICIAN

PUBLISHING

CO.,

for

BIO Marquette

SIZE.

It.

Chicago.

Bldg.,

RELIANCE
C^GNERATORS
AND mOTORS.
SEND

FOR

BULLETIN.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

WIS.

AQCHTS WANTED EVERYWHERE.

Western Electric Company,
CHICAGO,

NEW YORK,

SAINT LOUIS,

PHILADELPHIA.

WESTfiRN ELECtRlCtAM

PREVENTED by using

SCALE FORMATION

POU IM DSi

August

as per analysis.

TTT
27-34 RIALTO BUILDING, CHICAGO, ILL.

tgoi

DEARBORN BOILER COM-

Made to suit the water
NEW BOILER COMPOUND FEEDER. WILL FEED ANY
KIND OF COMPOUND. WRITE FOR PARTICULARS.

OGAM,

9,

F>>-<>sl<den«

yyr^ »i— 1

Telephone: Harrison 3930 and 3e3l.

HIGH-GRADE

ENGIHES
VERTICAL AND HORIZONTAL.

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.
GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

& SONS

miiWAVKEE.

WIS., r.

s.

THOROUGH INSPECTIONS
AND

AND

STEAM

HIGH SPEED and EFFICIENCY,

also

l)y

EXPLOSIONS.

BOILER

PIERCE, Secretary,
L. B. BRAINERD, Treasurer,
L. F.MIDDLEBROOK.ABSt. Secretary.

J. B.

The

ELECTRIC LIGHTING and POWER PLANTS,
of its

ts

and

M. ALLEN, Pre.lllsnt,
WM. B. FRANKLIN, Vice-President,
P. B. ALLEN, Scoond Vlo-Presldent,

HORIZONTAL

ESPECIALLY ADAPTED FOR DRIVING

On account

or

oi Life

Injury to Persons caused

J.

UPRIGHT

SAMSON TURBINE

Loss
Loss

CO.,
a.

Damage

against

Property and

jurance

BALANCED GATES.

These qualities, maintained to such a High Degree of Perfection, ai0ur« exceedingly close regulation
and economical use of water. Copy of 'Official Holyoke Tests " furnished on application.

Pioneer

Famous

Limited.

Train

oithe
Write Dept. "D" for Catalog.

JAMES LEFFEL
SPRINGFIELD,

<&,

World.

CO.,

O., U. S. A.

Chicago— St. Paul— Minneapolis
VIA

TO
THE

GREAT NORTHWEST

The Wisconsin Central Ry

llM'CQRMICK TURBINE.

will take you there
In proper shape.
Daily trains at convenient
hours leave Cbicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. AH sizes, right and left hand, are built from patterns perfected tinder systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating ihe improvement of powers, will find it to their interest, to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIREMENTS

JAS. C. POND,
Gen'l Pass. Agent,

Milwaukee, Win.

AND SEND FOR CATALOGUE.

S.

"THE

MORGAN SMITH

OVERLAND
LIMITED"
PICTOB^''

.

ELEVATING,
CONVEYING,

FOR CATALOGUE,

POWER

TO

.

IJEFFREY TRANSMISSION

COLUMBUS,

This train

is

really a FIRST-CLASS

MODERN

HOTEL, with

Graphite resistance in rods, tubes or otherwise.
Write
one ohm to one million ohms.

wanted

JOSEPH DIXON CRUCIBLE

St.

Paul Ry.)

Unequaled.
maps and information
furnished on application to

Time

tables,

MILLER, General

F. A.

Cbicago,

Passenger Agent,
II!,

AMERIOVS MOST POPULAR RAllAVAY

CHICAGO
ALTON
PERFECT PASSENGER SERVICE
Eiiiil|j|!||^^

RESISTANCE.
California GRAPHITE
—
PACIFIC.

&

Equipment and Service

0.

.

m THE union

St. Paul Road.

(Chicago, Milwaukee

THEJEFFREYMFGrCO.

ELECTRIC
LIGHTED

'<0^-^'-^^v^
^
.

CO., York, Pa.

The

CO.,

Any

for

resistance

iJ&filiii

iiMtl

CHICAGO ""K.-VNSAS CITY,
CHICAGO ""ST. LOUIS.
CHICAGO «»" PEORIA.
STLOUIS-'KAN-SAS CITY.

particu'ars.

mitimnpi'iiPHmffllsi'"

Jersey City, N. J.

Handsome

Parlors, Drawing Rooms, Bed
Chambers. Boudoirs, Libraries. Smoking

and Reading Rooms, Barber Shops, Bath
Rooms (hot and cold water), Superbly Appointed

REG.TRADE MARKS

Dlnln(£ Rooms (Qlltteriiie with Mirrors, Cut
Glass, Fracranl Flowers, Ekclric Cuadelobra. Etc.),
Promenades, Observation Rooms, Electric
LiKhls, Electric Pans, Telephones, Electric

E.

L

Umax, G.P,&T,

THE YEAR.

A.,

Omaha, Neb.

HOT

SPRINGS..vk., DENVER. Colo,

TEXAS. FLORIDA, UTAH.

CALIFORNIA

.-»

OREGON.

I
.

IN

BRONZE SmeltingCo.Qmited,

2200 Washington AVE.,PHiLADEiPHiA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'

Reading Lamps, Perfect Heat. Etc

RUNS EVERY DAY

Jhe Rhosphor

.r/wj/itu/iyjj'imne".

J^/X

X

'INGOTS.CASTINGS, WIRE, RODS,'SHEETS, ETC.
^—

—DELTA METAL—

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole Makers IN THE U.S.

& ALTON,
lONBD

IT Wll-I, PAY VOU TO >S-HITIO TO THE IINDDB"
B'OR RATUB, MAPS. TIMB-TAOlilGS, I£TO>

Geo. J. CnARLTON,
OSNSIKAIi PABHGNQEIR AOSNTi
OHIOAGOt iKAa

.

Augtist

9,

:
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THE BAIRD
,

$1.50

Battery

When You Save Steam,

Gauge.

You Economize
in Fuel,

and

ECONOMY OF FUEL means
bank account. This result

Is

an Increased
secured by

Stilweirs

reed-Water

Heaierm
EXHAUST STEAM and delivers PURE
HOT WATER TO VOUR BOILERS.
It

We

make

also

uses

STEAM POWER

PUMPING MACHINERY

and ELEOTRIO

for all purposes, including

Water

Works
Pumps,
Above cut

is full

sUe.

Weight, 4

oz.

CONVEMENT In size and shape and lightweight to carry in pocket.
LONQ INDICATOR NEEDLE iriving large scale divisions.
SIMPLE AND DURABLE construction, involving onlj' one moving part.
JEWELED in the most approved manner, giving a sensitive needle, equal to the best
a-:;U;c tralvanometers.
DAMPENED by a thick disc of pure copper, greatlj- reducing the oscillations of the needle.

Jet and Surface

are provided for the attachment of a cord with ordinary telephone tips,
or a wire of No. 16 jrauge or smaller.
is simple in the extreme, as only two points are marked upon it, viz.: the point to
which the needle will be detlected by a single cell of dry battery In good condition, and
the point to which the needle will be deflected by one cell of dry battery which may be
considered as no longer tit for use.
DOUBLE SCALE, making it immaterial which poles of the battery be connected to tht;
battery caii-e, as the needle may be read with a deflection either way.
NEEDLE LOCK prevents injury to moving pans when the gauge is carried in the pocket.
SATISFACI ION
or money refunded.

Cottonseed and
Linseed OH Machinery,
Filter
Presses and
Victor Turbines.

CONDENSERS,
AIR COMPRESSORS,

BINDING P0ST5

SCALE

GUARANTEED

IP

Subject to discount for quantities.

Price, $1 50.
.

The StIlweH'Bierce & Smith-Vaile Co.,

BAIRD MANUFACTURING CO.,

Crimshaw.
pass Inspection and carry the above

NEW YORK
114, 116

&

MAIN OFFICE:
118 Liberty St.,

TRADE-MARKS

Raven Black Core.
Raven White Core.
tags. We also manulacture Crimshaw and Competition Tapes an* Splicing Compounds.

INSULATED WIRE COMPANY,
BRANCHES:

New York.

I

BOOKS.

Suite

OF THE MOVING PARTS OF

BC^ORDIIMO
e:rna.tino
IS

IM
V\/EAR.
SEND FOR

33 Second St.

IN AIR

curren

ACCOMPLISHED BY

IMSIOIM

R E: V EI N E

^iki-i_

CO.,

c: vj F9 F«

«-l

i>j

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,

JOHN .MARTIN &
CITY, X, V,

Building,

CHICAGO, ILL

\A/A.T-riVI

IC SLJS
NO l_^S-r

STANLEY INSTRUMENT
SALES OFFICE,
YORK

SAN FRANCISCO:

E -r i-ise^ f^ecsof^^ed.
DESCRIPTION AND BOOK FULL OF GOOD INFORMATION
"A.BOl-n" IVIETERS."

iMo p-Ric-rioiM.

>E\V

BOSTON
7 Otis St.

510 Marquette

Electrician Publishing Co.

FLOTATION
MO

^^^oTsphulO-S^.

INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

GOOD

U, S. A.

on our

NEW DYNAMO TENDERS' HAND-BOOK.

FIVE

IVI

Box 257, DAYTOM, OHIO,

p. 0.

CHICAGO.

187 Ontario Street,

ALL OUR WIRES

INTERESTED
ADDRESS

QO,,^ Loa Anoeles, Cal.
Seaitlb, Wash.
I

ONE
DOLLAR
EACH.

WESTERN ELECTRICIAN
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August

MULTIPLE BURNING

Have been

twenty years
of the

World

Serviceable, Economical, Reliable.

Miniature and Candelabra Sockets

and

lamp.

Receptacles.

Dcivar Bulbs for Liquid Air.

ELECTRIC APPLIANCE
92 West Van Buren

CO.,
EDISON DECORATIVE & MINIATURE

Street,

ILL.

I

AMP

Qeneral Electric Company, Harrison, N.

UEPT.,

J.

We import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER Q UALITIES.

MICA

INDIA

902

and are to-day more largely used than
all other makes combined.

Designed especlallv for Kign and decorative purposes.
Light concentrated in dome of bulb.
Range of voltage 45 to 130. Fitted with any of the standard bases.
Burns la raiiltiple on regular lighting c'rcuits.
Standard eight-candle power bulb. 4 or S candle filament.
Four-candle power cousumes only 16 watts.
Eigbt-candle power consumes only 30 watts.
All bases porcelain insulated and attached with waterproof cement.
Fi:rni8hed In natural or artificial colors, full or one-half frosted.

CHICAGO,

for

The Standard

SIGN LAMPS

c. p.

J

EDISON MINIATURE LAMPS

THE PACKARD

Price same as the regular 16

9,

Prices low.

EUGENENEW
MUNSELL
& COMPANY,
YORK AND CHICAGO.

ARE YOU CONSIDERING
An X Ray

Installation?

WRITE US FOR FULL INFORMATION.

IF SO,

}ME NIAK.E
Tubes
Focus

Arc lamps, Like Steamships,
should be so built tbat uU repairs

may

bo

made without

into port.

repair.

for

Adjustable

of

Coil

or

Static

;

Crookes
Double

;

;

;

^m

CORRESPONDENCE WELCOMED.

SEND

us your

broken or punctured tubes

for

repair or re-exhaustion.

wmsf^

BAR/O VACUUM

0j ADEL-

mmm

IPWIA^^

^VOLT=AMMETERS,
POCKET SIZE.
J./^

For Testing Batteries and Battery

-

Circuits, Locating Faults, Groundi,

RELIABLE.

ACOURATK.

BADT.

The Only
will

1604 Menulnock

keep (he Commutator

In

good eondlllon an* prevent cutting.

K.

Mclennan

Absolutely will not

gum

the brashes.

dozen Send SOe. for trial etlek.
FOR SALE BY ALL SUPPLY HOUSES OR
Sole JIannftaetnrers,
& CO.. "o.. to. WaaUnstoii Street, • CHICAGO.

Block,

CHICAGO.

TCLIPHONC HARHISON 746,

Electric Beating Apparatus.

BEARDSLEE CHANDELIER MFC

CO.

GAS & ELECTRIC FIXTURES

^
""

Cha9. L. Brown.

CO.,
City.

E. E.

Leasuke.

BROWN & LEASURE,
Electrical Contractors,
312 Fisher Building,

Article Thai Will Prevent Sparking,

SOc. per stick. SS.OO per

BADT & CO.

CONSULTING ENGINEERS AND EXPERTS,

TT^l

Compound.

N. T.

C. M. WILLIS.

23d Stroet, New York

Gale's Commutator

Send for Circular.

L.M.PICNOLET.
St.,
KEW YORK,

136 E.

^^OXJ IVE>E>I>

etc.

F. B.

types

;

Toerring Arc Lamps are so made that amj and alt repairs
be made without taking the lamp from its hook. And
you need not bother aboiit any repairs until such a time
when many other lamps would be past the possibility of

p. B.

all

Focus

Specially Protected Barium
for A. C. Sets
Fluoroscopes
Patented Tube Regulator
Plateholders Actinometers and all accessories for X Ray
work.

sroiD!;

may

79-80 Cortlandt

Single

;

,-'>'7

S'-r^MLSI

TRADE.

Telephone Harrison 3698-

CHICAGO

THE WORCESTER
Polytechnic INSTITUTE
EDMUND

A.

ENGLER,

Ph.D.,LL.D., President.

Courses of study In Mechanical. Civil. Electrical Engineering, C HEUISTEY, AND GENERAL SCIENCE. ExteUHive
laboratories in engineering, Elei3triclty, Physics, General and Industrial Chemistry. Special facilities in Steam
and Hydraulics. Catalogue showing positions filled by
graduates MAILED FREE. Aildress
J.

MARSHALL,

K.

Registrar. Worcester, IMass.

"YOU PRESS THE BUTTON,

SEN! FOR e4-PAQE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS

RESINANY SOLDER

SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAGO, Monadnock

QUANTITIES.

IN

Block.

WRITE FOR PRICES,

KELLOGG SWITCHBOARD & SUPPLY

KOHLER BROTHERS,
LIGHTING POWER

RAILWAYS

1804 -1806 -1808- 1810 -1812 Fisher

CO.,

229

So. Green St.

CHICACOt

CONTRACTING ELECTRICAL ENGINEERS.
BRANCH

Keystone Telephone Building, Philadelphia, Pa.

OFFICES

346 Broadway,

Electric Building, Cleveland, Ohio.

New

York.

Building,

CHICAGO.

Henry

THE OHMMETER

H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

TRANSFORMERS.

DOES THE REST."

find your circuit troubles In a moment
with our direct rcadinR ohmmeter. Ask your
supply house for it, or write for Information to

You can

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOMA

BUILDING, CHICAGO.

August
rRANK
C. H.

9,
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N. PH1LLPI8, PncsiOCNT.

r.

PKILLlPa,

I.

ROWLAND

PHILLIPS, Viec>PlM».

• . R. MEIIIIIGTON.Jn., Sc«.

QCNCnAL MANAQKn.

WAGENSCILiTneASUKKR.

II

WORKS,
AMERICAN ELECTRICAL
PROVIDETVCR,
B.

The breaking

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

50 Watts,

10 Volts. 5

For amateur construction— very

candle-power lamps. Parts f3..M).?6.K.nO.
Complete $12,50. Write for circular 16,
5V FR.-VNKLrN

Model Shop

PAKSELI.

J. JOHNSTON,
Counsellor at Law,

lait-Uil

W

66 Broadwai,

No.

PiteMCtHMt.

31st street,

^

NEW YORK

-

is

lbs.

Stombaugh Guy Anchor

THOMAS

A WEEB,
New Vork

strand

to pull out a 5-inch

6ft Yatrt with Qtneral Eleotrle Compiny.

eifi-

^^

lbs.

8,000

Amperes.

cient.^Vill drive a dental engineiSew-ing
inacliiDe or small latbe; rim as a generator, will furnish current tor six C

a

requires a strain of over

It

CABLES FOR AERIAL «ND UNDERGROUND USE.
New York Store, W. J. Watson. 26 Conlandt St.
Chicago Store, F. E, Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICE* AND FACTORIES. PHILLIPSDALE, R. I.

.t.iXWtoi.OtHJ revolutions. Seta of mate"
rial. Iliiished parts, complete macMnes.

of

5,000

BARE AND INSULATED ELECTRICflM,

The Franklin Dynamo

strain

I.

When

CITY.

Pittnl Solleltiiif.

bored 4 feet

in

the ground.

The time

required is about 5 minutes,
and the cost 69 cents.

STREETER SPRING
MOTOR FANS

Write us for Information.

173-75-77 SOUTH CLINTON STREET, CHICAGO.

questions.

We

lil<e

to

be asked

FAN MOTORS FOR GENERAL USE.
No

Batteries.
Place.

No Electric Current. Ko Wiring. Can Be Set Any
Wind it up in 25 seconds, runs IH hours.

FIRST COST THE LAST,
No expense whatever

W.

to maintain.

EASY TO WIND.
i

.standard 12-inch Fan, 1,000 revolutions per minute.
cool, refreshing breeze 20 feet. No hot, stuffy rooms

Throws
if you

R

I

^'

F9

I

O

«-l

L..4V

&BRO.,

(

603CARLET0NBLDG.

V

I

BUY YOUR BOOKS FROM THE

BOOKS.

ELECTRICIAN

BIdg.,

St. Louis.

Worm's-Eye View.

COMPANY,

PUBLISHING

SIO Marquette

(

MATTHEWS

a

use this fan. Children can handle this Fan
with perfect safety.

\A/^

N.

CHICAGO.

WESTERN ELECTRIC COMPANY

TO CONTRACTORS

STYLE "MV

=USE THE=

CENTURY

WE CAN PLEASE YOU

IN

CHASE NIPPLE GQMBINATION

THE LINE OF

In

GLASSWARE

ELECTRICAL

Your Junction and Outlet Boxes.

and are Prepared to Furnish you with Globes
or Shades for all Types of Lamps,

OPEN AND ENCLOSED, OUTER AND INNER ARC
CLOSES AND S HADES.
WRITE FOR CATALOOUE.

THE CENTURY GLASS

CO., BELLAIREOHIO.

IT

SAVES

IN

NATIONAL CODE STANDARD

i^

It

"0. K." Weatherproof Wire.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

Slow-BmnlDg Weatherproof

IN
and Slow-Bttrning Wire.
Prices

and Samples on Application.

Phillips Insulated
Ofiice

and

Factory:

Wire Co.,

PAWTUCKEL

R.

I

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
SCLE MANUFACTURERS.)

BOSTON, MASS.
THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.
WESTERN REPRESENTATIVE.

BLVD.,

D

WESTERN ELECTRICIAN

12

WANTED, FOB
WAWT

POSITIOSr

WANTED advertise00 an

ments ijo zvords or

P'OR SAI-E.

SAJLE and

COLilTaiN advertisements (jo words or less), S'-JO an
insertion; additional words jc each.
similar

$/

less),

in-

Pan motors

WANTED.
General manai^er, plant 1,800 'phones. Large
Must have first-class
experience necessary.
business qualiHcations. E. H. STAFFORD, 18
Van Buren St., Cdicago, 111.

WANTED.
A

armature winder carahle of doing

flrst-class

electrical repair work of all kinds and tane
101, care Western
charge o( shop. Address
Electrician, 510 Marquette Bldg., Chicago.

.

.

.

12-incli fans.

.

3 Emerson
15-inch fans.
.
5 Dayton
16-inch fans.
3 IVIotOrS, incomplete, uillconsiderolftr.
2 Tuerl< two-blade Ceiling Fans, for I4.ft.
ceilings. Watt-Meiers for 100 volts. 12B cycles. All
in excellent running order. 60 Duncan 6 and
amperes. Send *5 each for the lOand 12-inch fans;
$6 each tor the 16 and 16-lnch; 112 50 each for
the celling fans, and $6 each for the watt-meiers.
Add 50 cents to each order to cover packing and
cartage. Also nearly complete list of apparatus
suitable for a 'ilv, K. W. 16,000 A. C. plant.
Excellent opportunity for cheap plant, or will
.

.

.

.

.

1

sell separately.

BOX

419

j^„^ ^^^ ^^^^^

First National

is hereby given that the City
of Washington, Iowa, will erect a
mnuieipal electric lighting plant.
Sealed bids for the erection of said
plant will be received by the City
Clerk until noon of the 26th day of
August, A. D. 1902, which date is set
for the opening and canvassing of
bids.
The City Council of said City

reserves the right to reject any and

Plans and specifications may
be had by bidders for said plant by

all bids.

to sell a staple
companies as a side line.
Good commission. Adrequired.
dress BOX 97. care Western Electrician, 510
Marquette Building, Chicago.

A traveling telephone salesman

article to electric light

No samples

WANTED.

Bank Building, Omaha, Neb.

WANTED.
manager
young man

or
electrician of a telephone exchange of 100 to
500 phones; prefer one which is building or
just completed. Technical education. References
100,
furnished. Address with particulars,
care Western Electrician, 510 Marquette Bldg.,
of 24, as

BOX

Chicago.

the best on earth for

Iowa.
bids

Electric Light and Steam Heating Plant in
town of 2,500 people; lO-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1.900 incandescent lights: five 1,200 C. P arcand 89,32 0. P.
Incandescents onetreets, 90,000 feetof wireon
streets, 415 poles, 75 meters, 45 transformers.
Plant Is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made in new isolated building. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places. All light patrons on meter basis,
Will sell on easy
15 cents per 1,000 watts.
t6rms. Further Information cheerfully given by
calling upon or addressing STEWARD BROTH-

must comply with plans

ypeciflcatlons.
Bids will be received on different sections, or on the
entire plant. Hugh H. McOleeky,

GREAT WESTERN SMELTING

Electricians and mechanics to increase their
income by congenial work: in moments of leisure.
The work requires so little time that you
cm do it whether you are employed or not
There is no expense whatever to be Incurred by

SECOND-HAND
We

invite correspondence
with those wishing to

bay or

sell.

MONON

MONON

TRAINS FOR

TRAINS FOR

La Piyette

Indianapolis

W.BadenSpc

Dayton

Fr.Uck Spr

SCHUREMAN & HAYDEN.
140

S. Clinton St., Ghlcaco.

Cincinnati

Louisville

Asheville

Mammoth&ve

Atlanta

Giattanooga

Jacksonville

New Orleans

StAugustine

Tampa

All Southern

SCHOONMAKER

A. C.

111.

1

you. Write for full information, addressing BOX
99, care Western Electrician, 510 Marquette
Building, Chicago.

CAN SELL

I

26A

Liberty Street,

New York

A^NVriN^E

Cifies.

CO.

HICA.Ctt>

City,

1
1
1

Your

Electric Light, Gas, Water, or Telephone
Plant, no matter where it Is. Send description
and cash price and learn how. I have or can
find the plant you want to buy. Tell me your
requirements. A. M. BARRON, Desk F, South
Bend, Ind.

PER MONTH.

uisvi

^
N n>l AN AP01-IS

9 Draftsmen, Electrical
1

1
1

All ready for delivery

good on designing screw maciilnery

H.

Draftsmen, Surveyors, Engineers and
Specialists will

with

do well

SHERMAN

CHICAGO,

ST.,

ILL.

SEE NEXT ISSUE.

Western Electrician

Want Ads

Brown.
and guaranteed.

Established

III.

tG

Rjw y.

WH.MCDOEL
FRAHKJ.REEDAi>n.nu(.AaT CHAS.HROCKWEU
™ffmo»
MU.6or-.LHOB

CHICAGO.

GENTS-AND DEALERS ALL OyER

years. Sold

U.S. METAL POLIStl
n

POLISHES ALL METALS. Bb

295

THE

Samples tent

Geo.W.
F

Mdffman

Wac:HiHSTDH St iNDiaNAPQI

60-K. W. EDISOH, 500-VOLT.

irine

^i^sul'fet

ROSE ELECTRIC

FOR SALE.
WestinEhouse -

K. W.
250 TOlt M. P.
K. W. Ttlompson-Rvan - 250 volt M. P.
62 K. W. T.-H. 250 volt selt-oller.
55 K. W. EuUer
250 volt M. P.
1—100 K. W. General Eleclrlo
500 volt M. P.
•2 90 K. W. General Electric
500 volt M. P.
1— 62 K. W. T. H. D 62 - - 600 volt M. P.
1—100 K. V/. Gt-neral Electric - 125 volt M. P.
1-100 K. W. Triumph - - 125 volt M. P.
1— 80 K. V/. Keystone - - - 125 volt M. P.
1— 65 K. V/. .lanlz & Lclst 125 volt M. P.
Largest ck of alterna'ors.
Send for monthly bargain sheet with complete
list and net prices of machlDes.
All apparatus

1—
1—

-

fully gua'auieed.

14x36

CO.,

34x60
20x48
20x48
12x36
18x24

Geo. H. Corliss.
Harris Corliss.

Wheelock

"

"

13x21

Buckeye Automatic.
Buckeye Automatic.

13x20

Russell Automatic.

16x32

Corliss.

8%x9 Armington & Sims Automatic.

Harris Corliss.
Atlas Automatic.

gxi2

Atlas Automatic.

ST. LOUIS.

BOILERS.

FOR SALE.
•*

PUMP
5T.

Corliss,

P. O. B. Hamilton, Ohio., $1,000.

ROSE ELECTRIC

"

coT
ELECTRIC
CHICAGO

ST. LOUIS.

CORLISS ENGINE.

"

"54-62 5.CL1NT0N

CO.,

ForSale-12S-H. P. Hamilton

"

All dynamos, motors, meters and transformers
listed by tbis Company are at their warehouses
ready for Immediate delivery.

ENGINES REBUILT AND READY.

ForSale.faur60-K.W. Fdlson Generators. 500
Volts, F. 0. B. Cars, Hamilton, Ohio.
Each $450.

ENGINE 40x72

1—120
1—125

3

C.M.aP

lis.

THE SCIENTIFIC EXCHANGE,
No. 6

10-bp M. P. SOO-volt Motors.
8 hp M. P. 5 0-volt Motors.
5-hpM. P. SOO-volt Motors.
3-hp M. P. 500 volt Motors.

2
2
2

C. H.

Street, Chicago,

A(n|D

LUXURIOUS OARLOR^VND DINING
CARS BY DAY.
PALACE SLEEPING AND COMRAnTP
MEN-rCARS BY NIGHT.
6 "TR-AINS DjA.ILiY BETWEEN
CHICAGO AND THE OHIO RIVER

200-kw in T.-H., G. B. Transformers.
60-k\vG. E Transformers.
2
497 Improved M. G. E. Arc Lamps.
2
15 hp M. P. SOO-volt Motors.

W. DYAR,

204 Dearborn

to register

MONON ROUTE

Generator.

DYNAMOS FOR SALE.

Brown Engine— One 18x48

Draftsman, Meclianlcal, especially

c4^lCl^JNi<^l
CO VIA,

15x15 Erie Ball Engine.
12x12 Erie Hall Engine,
130-kw G. E. single phase Alternators.
100-kw Card M. P. 500-volt Generator.
200-k\v M. P. AVestinghouse Railway

1

2

$125
One 45 and one 60 K. W. Edison Bi-polar Com125
pound, self oiling, 125 volts.
$70 up One large Switchboard and Instruments.

2 Draftsmen, Structural Steel

1

20xl8>4 Harrishurg Ideal Engine.
14x13 Armlngton &. Sims Engine.
16x16 Erie liall Engine.

1

Havana.

ypu travel betwee

DYNAMOS, IVIOTORS. TRANSFORMERS.
METERS AND ARC LAMPS.

POSITIONS OPEN.
3 Draftsmen, Architectural

A'

REFINING CO., CHICAGO.

L.<:

WANTED.

Babbitt

electrical

work, Wire Solder, Pig Lead, Ingot Copper, Spelter, etc. It will
pay 3'ou to get our prices.

Dynamos and Motors.

FOR SALE.

ERS, Piano.

WRITE us.
We Manufacture Copper H^rd

City Clerk.

tf^ns soft

thriving

200=K:. W., 250-Volt, Direct=connected Generator, compleie with engine. Will pay spot
cash. Address BOX 89, care Western Electrician. 510 Marquette Building, Chicago.

Incandescent Lamp Bases, Etc.

application to Prof. G. W. Bissell,
M. B., of Ames, Iowa, or Hugh H.
McCleery, City Clerk, of Washington,
Ail

UP TO YOU.

IT'S

We iiay highest market prices for
SCRAP. COPPER, BRASS
AND PLATINUM, ALSO

and

sheet steel for small
armatures, ai a barga n WALSH'S SONS & CO.,
261 Washington St., Newark, N. J.

One hundred

1902

Notice

FOR SALE.

WANTED.

Position by

for

4 Emerson

9,

NOTICE TO CONTRACTORS.

100 and 104 volts, 16, 000 alter'
nations, in good running condition;
3 General Electric, 10-lnctifans
2 General Electric, 12-Inch fans.
3 Westinghouse
12-incfi fans.

sertion: additio7ial zvof-ds 2c each.

August

inches, George H. Corliss.

38x72 inches, George H. Corliss.
32x44x60 inches, Allis Blowing.
28x48 inches, Allis Blooming Mill.
20x48 Inches, Watts Campbell.
20,x36x36 Ins., Macintosh A Seymour
Compound.
17x30 inches. Buckeye Automatic.
14x24 inches. Buckeye Automatic.
16x30x14x24 ins., Di are Com. Duplex.
16x2J<xlO inches, Worthington Hy-

I

1

2
5

250 H. P. Babcock

& Wilcox Water

Tube.
66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

I
I
I
I

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

sizes.

draulic Duplex.
"
"
"
"

12x8x12 laches Smith- Valle Duplex.
10x5x10 inches. Hall Duplex,
20x9x14 Inches, Blake Single.
16x10^x18 Inches. Hughes Single.
12x7x10 Ins., Cope * Maxwell Single.

"

10x6.xl6 inches, TltusviUe Single.

Send

for

WICKES

W. W. WHITEHEAD COMPANY,
DAVENPORT, IOWA.

Complete Monthly Stockllst.

BROS., Saginaw, Mich.

45th Street and A. V. R. R. Pittsburg, Pa.
No. 95 Liberty Street, New York City.
No. 1214 Marquette Bldg., Chicago, 111,

READY AND GUARANTEED.
ENGINES.

DYNAMOS.

WANTED.
MOTORS
SOO-VOLT MOTORS, PUOM TWO TO
FIFTEEN HORSEPOWER.

ROSE ELECTRIC

CO.,

ST. LOUIS.

High Speed Automatic, Medium Speed Automatic,

Direct Current Lighting and Railway.

Write for our new price

ILLINOIS
E. H.

list

Corliss.

Alternating Current Lighting.

SMOKE STACKS,

BOILERS, PUMPS, HEATERS,

ETC,

No. 49, just out.

MAINTENANCE COMPANY,

CHENEY, Manager.

No.

204 Dearborn

St.,

CHICAGO.

CMICACO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICACO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

:

Machine and Carpenter
Work of All Kinds

Correspondence Solicited.

Dynamos. Armatures,
Motors, Arc Lamps,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

,

August

9,
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ALLEXPENSE AND UNSATISFACTORY SERVICE DUE |l||n|?f| flllT
TO THE USE OF THE UNRELIABLE SPRING JACK ffflrCll UU I

Columbia Switchboards flnarantee This
Number of spring jacks necessary to operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

-r

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS

NOW BEING INSTALLED.
Waxahachie.Tex. Switchboard capacity, 1,200
Ennis, Tex
Norwalk, Ohio,
Frankfort, Mich.,
Dundee, Mich.,

"

,

"
"

lines

1,200
2,400

"
"

250
200

.

"
*'

"

and telephones
"
"
"

COLUMBIA
TELEPHONES.
FOR MAGNETO AND CENTRAL ENERGY SYSTEMS.
Equipped with superior solid back transmitters, non-packing
and practically indestructible.

COLUMBIA CONDENSERS.
Compact and enclosed in lin case and guaranteed as to efBciency and for 250 volts. Send sample order and confirm our
guarantee.

INCREASED FACILITIES ENABLE US TO FILL ALL

ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

THE COLUMBIA TELEPHONE

MANUFACTURING

CO.,

OTTAWA, OHIO.

lOO-Llne "Columbia Switchboard" with Self-RestoHns:
Drops. Showing Plugs In the Board and Jacks
on end of Switching Cords,

"ELECTRIC LIGHTING,"
A PRACTICAL EXPOSITION OF THE ART FOR THE USE OF

Engineers, Students and Otiiers Interested

in

the Installation or

Operation of Electrical Plants.

;Y RRiCXIMCIS

;.

CROCKER,

Professor of Electrical Engineering, Columbia University,

'riC4

Prefsaici.

-

New

Practical and

York.

liJp --to-Dat:4

Just the Book you want. 450 Pages, over ISO Illustrations. Read the

3L.E OF"

OOIMTEIMTS:

Chapter I, Introduction; Chapter II, History of Electric Lighting; Chapter III, General Units and Measures; Chapter IV, Classification
•nd Selection of Electric Lighting System; Chapter V, The Location and General Arrangement of Electric Lighting Plants; Chapter VI, Buildings for Electric Lighting Plants; Chapter VII, Possible Sources of Electrical Energy; Chapter VIII, The Steam Engine, History and Genftral
Principles; Chapter IX, Steam Boilers for Electric Lighting; Chapter X, Steam Engines for Electric Lighting, General Construction; Chapter
XI, Typical Forms of Steam Engine for Electric Lighting; Chapter XII, Steam Engines for Electric Lighting, Selection, Installation and
Management; Chapter XIII, Gas, Oil and Hot Air Engines; Chapter XIV, Water Wheels and Windmills; Chapter XV, Mechanical Connections between Engines and Dynamos, Direct Coupling, Belting and Shafting; Chapter XVI, Toothed, Friction and Other Gearing; Chapter
XVII, Principles, Construction and Management; Chapter XXI, Applications of Accumulators in Electric Lighting; Chapter XXII, Switchboards, Including Switches, Fuses and Circuit-Breakers; Chapter XXIII, Electrical Measuring Instruments; Chapter XXIV, Lightning Arresters.

Every Snsineer and Electrician who desires to thoroughly master the Art of Electric LiightinK should have a copy of
this book. Sent promptly.

ELECTRICIAN PUBLISHINB COMPANY.

Suite

510 Marquette

Building.

WESTERN ELBCTRtCtAN

u

igbi

Ailg'Jsi 9,

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANCE.

OUR PRESCRIPTION FOR

Write for Catalog and Prices.

TELEPHONE TROUBLES.

TELEPHONE AND ELECTRIC

KOKOMO

MFC. CO.,
KOKOMO,

^

Common

IND.

Battery Switchboard.

1

sterling

1

(Lamp Signal
Complete Power Plant.

Continental

Multiple.)

Telephone

Construction

Co.

GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC
LIGHT, HEAT AND POWER PLANTS.

Sterling Distributing Board and Protection.
Sterling Telephones. (Quantity sufficient.)
Install and use with ordinary care 24 hours every day.
1

New

TACOMA

BLDC, CHICAGO.
IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

WE GUARANTEE THE
ABOVE TO CURE ANY
CASE-NO MATTER OF
HOW LONG STANDING.

W^

Highest Awards at National Export, Central Canadian,

Pan-American and Charleston Expositions.

MONARCH
247-249 Pearl

FIRE APPLIANCE CO.,
New York City.

St.,

CHICAGO

STUDENTS

TELEPHONE PAY

Will find that the Western
Electrician can help them

STERLING ELECTRIC
COMPANY,

STATIONS and METERS
Have unique patented
features giving them

wonderfully in the study of
Subscribe now.
electricity.
^3-00 per year, in advance

exceptional

Electrician Publishing Co.,

LAFAYETTE.

-

IND.

-

OtiitiSIOManiuatte BIda..

•

value.

WRITE FOR CIRCULAR.
Chicago Pay Station Co.,
130 LA SALLE AVE.,

CHiCAGD

CHICAGO.

PRACTICAL FEATURES
OF TELEPHONE WORK.

Telephone ^Telegraph Construction Specialties
Patented Combination

Messenger Hanger

and corners,
SOLID FORCED STEEL, Japanned or galvanized.

for straight lines

Ko.
No.
No.

Light, l?ix a^in.

1.

2.
3.

By A.

Medium, IJixi^
Heavy,

2xM

7 by 5

Giotli,

4

I

Incliis.

E.

DOBBS.
134 pages.

iiiustratel.

75 Cents.

Appendix,

in.

in.

THIS

is designed as a simple, plain-speaking handbook for the practelephone man. Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
The appendix contains reliable data regarding
operator and lineman alike.
wires, resistance, inductive capacity, etc.

Nos. 2 and 3 always in stock.

work

tical

Pafenletl GalvanlzBd
Steel Cable Hanger,
Kote beautiful mechanical simplicSend for sample.
Correspond
with U9; we have good specialties, and
up-to-date. Tell ub what you want.

ity.

3-Bolt Guy Clamp.
Japanned or
galvanized. Never brealr. never
For 5-16 to J^-inch strand.
2-Bolt Clamps f urn'd if desired.
Solid forged steel-

Corner Braci<ets, Guy Shims, and
Special Forgings made to order.

THE HORTON TOOL

In place on cable.

CO.,

This or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

slip.

WEST PARK,

ELECTRICIAN PUBLISHING

OHIO.

CO.,

BIO MARQUETTE BUILDING, CHICAGO.

rHE TELEPHONE HAND-BOOK

X

NEW AND REVISED

Member of

leo

the

American

EDITION, WITH A

Institute

NEW CHAPTER ON "RECENT PROGRESS," BRINGING THE BOOK UP TO
BY HERBERT LIWS WEBB.

of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of
Testing of Insulated Wires and Cables." Joint Author of ''Electricity in Daily Life."

"A

DATE.

Practical Guide to the

*ases, 133 lllus-tra-tions, Clo-th, H^ncJ-Boolc Size,

^ri^^ ^I.OO.

Kxtract from Preface.— "This

little book has no pretension to be considered a complete treatise on telephony as It exists In America. The time for such a worlt Is not yet come. But it is
felt that there Ibe demand for a practical book on telephone working and management, 'ind the TELEPHONE HAND-BOOK is an attempt at meeting that demand. With the exception of a few
chapters dealing with certain foims of transmitters and receivers used in Europe, which a e given for the information of those who may wish to engage In the manufacture of telephones, the
booli iB based entirely on standard American practice; and most of the material, apnaratus and methods described are peculiar to or have originated in this country."

No pains have been spared to make It the best book of its k nd. It is right up to date, intensely practical, and so plain and clear in Its language that anyone can understand and learn from
everythingregarding telephone work and management. It con forms In size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER

CONTENTS

The Invention
Souna
Electric

of the Telephone.
Articulate Speech.
Telephony. The Bell Tele-

Waves.

phone.
The Microphone.
Current Induction.
Electromagnetic
Induction.
The Induction Coll: Its Use In the
Telephone Transmitter.

The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Araonval Receivers,

Mercadler's Bi-Telephono.

The Siemens, Kotyra, Neumayer and
BOttcher

mbiutiod and

Receivers.

for oaie by

CHAPTER

13.
14.
15.
16.
17.
18.
19.
20.

CHAPTER

Carbon Transmitters.
Blake Transmitter.

The
The
The
The
The

Lone Distance Transmitter.

Solid-back Transmitter.
Berliner Transmitter.
Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters,

21.
22.
23.
24.

Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of

2B.
26.
27.

Antomntic Switches.
Telephone Line Construction.

teries.

Magneto

ELECTRICIAN PUBLISHING CO.,

28.
29.
30.
31.
32.

.

Lightning Arresters.
Inside Wiring.
Installatlop
of
Te'^phone

Instru-

ments.
34.
35.

M.
40.

Bell.

Metallic Circuit.

Underground Wires

Inspection and Maintenance.

36.
37.

Bat-

it

4i.

5IO Marquette Building, tnlcaffo

The Condenser;

Its

Use

iu

Telephony,

Ele^.crom^'jnetic Retardation.
Exchange Worltlng.

Exchanges.
Party Lines: The Bridging Bell.
Long Distance Telephony,
Duplex Telephony.
Simultaneous Telegraphy and Teleph'c3mall

ony.

Recent Progress.

Appendix.

.
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P 1/ A No. 20 RECEIVER?
ElwI D
l\. C ffV f\
SWITCHBOARDS AND TELEPHONES

»s

Have You

Investigated the
of

It's a

Every Description for

Common

Battery and Magneto Systems.

Sample:* rh<>oifiilly submitied.

No.

"JO

..

IIVIPROVED

mm

.Trices RIglit.

TELEPHONE APPARATUS.

No. 20 Receiver Exposed.

Receiver Assembled,

EUREKA ELECTRIC

cuiokerjaek.

143-14.9

CO., SOUTH CLINTON

ST.

CHICAGO, U.S.

A.

THAT FINISHED APPEARANCE
Characteristic of Kellogg Apparatus

is

a

BETTER THAN
THE
"BELL SOLID
BACK."

TRANSMITTERS
ABSOLUTELY
UNIFORM AND
GUARANTEED

Mark
WRITE FOR NEW

of Superiority.

KELLOGG SWITCHBOARD & SUPPLY
229 So. CREEN ST., CHICAGO.

CEN'L CATALOG.

CO.,

REMOVAL NOTICE,
to the increased demand for our
Party Line Apparatus, we have found
it
necessary to seeic larger quarters,
and have moved to 610 Wilson Ave.

Owing

Write for descriptive matter of the

uNE"sEC?jT';Or^ SIGNALING APPARATUS,

Metropolitan

sliding rafts exceptirii: the iihitliiiini coniact points.
All springs GermaQ silver— long, live and durable.

No

Many improvements embodied

Telephone and Electric Co.

" INTERNATIONAL "

In

Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.
Harrison and Clinton StreetB,

CHICAGO, U.S.A.

CHICAGO.

International Telephone Mfg. Co.

Telephone Troubles
ARE UNKNOWN WHEN OUR

^^; CENTRAL ENERGY SYSTEM
Is installed in

IT

MOON

TERMINALS
METALLIC

OUTER

Your Exchange.

CASE

.

1

.

Protect the Telephone Cables.

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL.

The Metal Case slides either
up or down and Is more durable and convenient than a

The Only Perfect Parly Line Selective Ringing Tele-

Write for Catalogue
and Prices,

phones.

wooden box.
The Moon Terminal has a
record.
cable.

It

has never lost a

Write for Descriptive Circular.

MOON MFG.

CO.,

43-49 S. Canal Street,

AMERICAN ELECTRIC TELEPHONE
N*a 34 C«ntTal Energy Telephooe.

36-68 W. Jackson

Boulevard,

CHICAGO,

CO.,

U. 8. A.

CHICAGO.

1,

'M_i. Man

ran

~~irt

>->

3
H

r

%

ms

I

;

WESTERN ELECTRICIAN

i6

AnilMPSE AT OUR

M.KLCIN & SON.

II iB of interest to all

copy now,

1.700 pieces 40
"
40
1,700
"
45
1.7B0
"
45
1.250
"
BO
1,760

about them.
linemen. Qet a

tells

FREE.

Headquarters tor Linemen's Tools.

MATHIAS KLEIN
Send

&

SONS,''-?hV/&!'K^'-

list of

"

2.")0

"
"
"

200

"

St. Aubii Ave., Detroit,
Manufacturers Tools and Iron "Work for
Telephone and Railway Construction.
IT'LL

Pay you Well.

Have V OU read the

By

F. B.

WHY NOT?

NOT,

"

8

"
"

7
8
7
8
8

"

"
"
"

-FORLAUNCHES.
LOWELL MODEL

CO.,
NORTH CHELMSFORD. MASS.

Trolley Line

"

construction

The Best 0/ EVert^thing

8

ALWAYS

IN

VEHICLES,

BICYCLES,

FOR

7
8
7

"
"

STOCK.

PO

through
THE
Chicago & North-Western

train service of the
Rail-

way from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly

OUR ADDRESS:

YARDS:
MENOMINEE,

BADT?

7-lnch tops
8

igo2

Interest You.

NEW DYNAMO TENDERS'
HAND-BOOK

50
55
55
60
60
65
70

"
"

Our Prices Will

ANDERSON & SONS,

H.

IF

"
"
.

750
750
300

requirements

for quotations to

W.

750
3.000

feet.

9,

GASOLINE MOTORS

30 ft., 36 ft. and 40 ft.,
6 In. and 7 In. Tops,

WESTERN STOCK

BUILDERS' TOOLS.

LINE

Our Tool Book

August

FRANCIS

MICH.
MICH.
MICH.

ESCANABA,
NADEAU,
CLOQUET,
HERON,

MONT.

CABINET,

IDAHO.

BEIDLER

as modern and
management can make it.
perfect

& CO.

The Overland Limited,

MINN.

magnificent

W. 22d and Loomis

CHICAGO,

Sts

skillful

a

electric-lighted train, less
Chicago to San Fran-

tlian three days
cisco, daily.

,

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

ILL.

two nights

TheNorth-WesternLimited,

Dynamo
out

an electric lighted daily train between
Chicago, St. Paul and Minneapolis.

tenders cannot get along with-

it.

H. R. MCCULLOUGH,

Sent prepaid on receipt of price, f i.oo.

3d Vice-President.

WITTENBERG CEDAR

CO., Wittenberg, Wis.
A LARGE STOCK AT LOW PRICES.

O.

ELECTRICIAN PUBLISHIN6 CO.,

610 Marquelle

Building,

HU

J.

Producers and Wholesalers

CHICAGO.

-

Cedar

\A/Kii-te

When

of

Practical

Electricity.

to

ol Poles

on hand, and can execute orders promptly.

Western

SWITCHBOARDS, PANEL, BOARDS, SWITCHES, ETC.
U^I^.A, I^K\A/ ^^W*UQ.

The Tej^ephone
By J.E.HOMANS, A. M.
352 pages-

CEDAR POLESandTIES

Cloth, Price $J.OO.

V^RITE FOR PRICES

An up

E E.NAUGLE TIE CO.
135

ADAMS

ST.

OF,,'^

1900.

y^

and

CHICAGO.

appliances.

Sent prepaid on receipt of price.

Electrician Publishing Co.,
510 Marquette

,/^L.

TKI3

;-

ELECTRICITY MADE SIMPLE.
233 Pages.
108

Illustrations.

By CLARK CARYL RASKINS.

Clotli

Paper

$1.00.

HIGHEST

MEDALONTOOLS
AT PAN-AMERICAN

EXPOSITION

THE OICKE TOOL COMPANY,
FACTOnY: DOWNER'S GROVE.

SI

Eluctrical

Biiililinij.

N.

(.Ill

SliiM'l.

This little work is not intended for the instruction of experts, nor as a Rulde for professors.
The author has ende ivored to briug the matter
down to the level of those wiioseopportunitins
for RaluUig Information on the branches treated
have lieenllmited.
Four chapters are d-*voted to Static Electricity
thrne each to Chemical Hatterles and Llcht and
power; two each to Terrestrial Maguetlsm and
Klectro-MagDetlsm; one each to Atmospheric

text book for schools and colleges.

Ctiicaijff.

Louis OHicc: W. N. MalUa-ws & BfOs
:)2fl

III.

Want Ads
Irine

.
Electricity; LIghtnlngRods; Electro-Chemlstry:
Applied Kiectro-MaRnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upou Methods of Developing
Electricity, other than Chemical.
The large number of examples that are give.,
to Illustrate the practical application of elementary principles is eaining for it a reputation as a

FOR ENQINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
FOR STUDY OR REFEttENCE.

ILL.

Easturn Olficu: J. E, Way. Manayer.
39 Corllamll Slrccl. New York.
r,rttir.

Chicago.

.50.

A BOOK DEVOID OF TECHNICALITIES -SIMPLE, PLAIN AND UNDERSTANDABLE.

AWARDED

0.

Building,

Western Electrician
ASK FOR

There are many elementary books about electricity upon the market, but
this Is the first one presenting the matter In such shape that the layman
may underr'.and It, and, at the same time, not written in a childish manner.

TI'.O!;.

to-date, practical treatise on the
installation, care
theory,
management of telephones and their

construction,

Publ'g Co.,
BIO Marquette Building,
CHICAGO.

SITION

Electrician.

AS simple as its name.

Electrician

AT PARIS EXPO-

search of a
advertise in

MANUFACTURERS OF

These books are Illustrated and will be
sent prepaid on receipt of price.

^

KNI^KERN,

STEEL OUTLET AWD JCWCTIOW BOXES,

make an electric bell.
make a telegraph Instrument.

AWARDED HIGHEST
MEDAL ON TOOLS

B.

ill.

the

Write us for Prices.

The Bossert Electric Construction Go.

tlow to make a dynamo.
How to make a telephone.
How to make an electric motor.
How to make • storage battery.
How to make a Wtmhurst electric machine.
How to make a mag:neto machine.
How to make a medical Induction coll.
How to make a pocket accumulatorHow to make a plunge battery.
How to make a voltmeter.
How to make a galvanometer.
How to make a hand dynamo.
How to make a talking machine.
How to mike a % H. P. dynamo or motor.
How to make a toy motor.
to

bave a good assortmeot

Books

ON

How
How

We

in

position

Main Yard and Office at MENOMINEE, MICH.
Branch Yards—Nathan, Mich.; Stager, Mich., and Pembine, Wis.

Only 10 Cents Each

W.

Cen'l P^sg'randTkt. Agt.

Chicago,

tul-tt

ARE YOU LOOKING FOR TROUBLE?
IF SO. GET A COPY OF

TROUBLES
I TELEPHONE
AND HOW TO FIND THKM
•
•
—IN—
9 BOTH MAGNETO «ND COMMON BATTERY
SYSTEMS.
S
f 8lb Edition Just Out. Price. 25c.
Electrician

Publishing Co.,

SIO merqaette BuildUf,

CHICA60.

,

ELECTRICIAN PUBUSHINQ CO., 510

marquettebldq.,

CHICAGO.

I
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POLES

LINDSLEY BRDTHERS COMPANY. WnOLESALE PRODUCERS ""Srcllo^.""P0RTLAND,OREGON &SPOKANE,WASM. 50-FDOT TO 80 FOOT

FRLJSM

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

M ICM.

1 f

That's what we are looking for and
how big they are either.
AM sizes from 20 foot up, and the

MALTBY LUMBER

it

don't matter

price

is

POLE DEALERS ADVERTISING

right.

BAY CITY, MICH.

CO.,

If

you want

CEDAR POLES
POSTS, SHINGLES,

Tie Plugs, Paving Blocks, Etc.

Write Us

It

THE

IN

WESTERN

ELEC-

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

will pay.

THE MORSE CEDAR CO.Saginaw.Mich.

CEDAR POLES

CEDAR

V\/

From 6 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

A. P.

1

C. H.

WORCESTER
MARINETTE,

ROLES

CO.,

US

R TE
I

HOPKINS a CO.ESCANABA.MlCM.

POLES, TIES, POSTS. "VrS.'S*-

WIS.,

Producirs and Wholetaltrs of Whitt Ctdar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

PRODUCERS.

We

want your inquiries always.

WHITE CEDAR POLES. "*';„U;„rr''*'

CEQAR POLES
^S^'ikiS^"'
UPON
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

Cedar
POLES.

TORREY
CEDAR CO.,
CenrtuUywi

Htii4.

D. M.
IMInn.

FULMER LUMBER

to

80 n.

Ohemloal Building.

PINE

|

We

FIR.

THE HOLCOMB-LOBB COMPANY
GEDAl^ POLES ^^ POSTS I
I

^'

AND

74S MAROUETTC BLDC.

CHICAGO

in our Southern stock yards,
sizes at short notice.

keep standard sizes in stock

THE STANDARD POLE & TIE

POLES

^

ILL.

PINE POLES

FOR ELECTRIC RAILWAY AMD ELECTRIC LIGHT COHSTRUCTIOM.

I

IDAHO CEDAR ip

CO., Florence, Wis.

OCTAGONAL AND SQUARE

ARMS.

JEHNINeS,
8Ti LOUIS.
LONG LEAF
ft

WNITBOBDAR.

6-to^k.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

CROSS

BERTHOLD

^etrgr^

Poles

CLINTONVILLE, WIS.
L*rt|t Siocli

fr^m

^romp-fc Shipm^i-i-ts

CO.,

w.

-

44 Broad

and can cut special

St.,

New

c STERLiHe t son,
MONnOI, MICH.

Eleren Pole Yard!

lo

UlotilniL

York

TICC
I ICuai
"

Wboleade Froduocn

CEDAR
IT

City.

ttt

M rMM.

POLES
YOU

\l\fl

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

BUY YOUR BOOKS

ROBT. FERRIS' BOOK

ON METERS
IS so SIMPLETHAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR

TELLS JUST WHAT SOME
PEOPLE THINKTHEY KNOW.

IT

Wrtlten expressly for the men who handle
the pliers.
Sent prepaid on receipt of $1.00. Address

ELECTRICIAN PUB. CO.,
510 Marquette

BIdg.,

CHICAGO.

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
CHICAGO,

Q \-vrxt
BRAN

FBOM THIS

OFFIC
ppjgl^

(
.

.j
(

|

Elactrlclan Pub. Co.. 6

1

Keystone Telephone Uullding, Philadelphia, Pa.
Electric Bulldlnf;. Cleveland, Ohio.

346 Broadway, Nck York.

Marquette BIdg., Ghlcigo.

CEDARfOLES
A^LUklllil^lSlIS
"VARbS: "hKCOffKlHU,

H'cll.

- ^REENBAV-'WrB.

_

NEW

CO.,

ILL.

UNt)OW. ^»s.
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ABOUT
TRANSFORMERS

Low Running Temperature
A

.

transformer with high running temperature

y^j^

time, especially under overload.

VLJf^^

dry and

SMSn^^Bf
'fllBL

sulation

Wim^^^^Mi

deteriorating, the

iron

the transformer
is

also aging,

insulation soon becomes

and

While the

ends.

life

core

||

in-

an

losses, like

This

is

particularly true in lighting service.

Mfjm Ifi&J

Of

1
\JfM{ 1

is

l^jWi;

M

is

cannot

It

down and

apt to burn out at any

is

Its

increasing interest charge, eat into the profits of the company.

^WMmmL
m i\T
IM^

breaks

brittle,

last.

The

m
H

the features contributing to low running temperature, the most potent

the spread

coil,

illustration

gives also

the Westinghouse transformer.

shows a Westinghouse transformer with

its

spread

coils

and

an idea of other elements which promote cool running; the large

mass of exposed

common

a feature characteristic of

iron,

the bath of

oil,

and the corrugated

case.

All these are

to both the

Transformer

0. D.

and the

Type

f!^ |[\^1
Wil
mUl} JJA.l^^
pUfc

Transformer

Manufactured by the

Westinghouse
™

ij

N

Electric

&

Mfg. Co.

Pittsburg, Pa.

For Transformer Booklets,
Address Nearest >ales Office.

ELECTRICITY FOR ENGINEERS.
Latest Edition,

Now

Just the
PART

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

CQNTEMTS.-CHAPTER

I: Electricity; Positive and Negative; Conductors,
I .
i^on-Conauctors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; AmCHAPTER II: Dynamos; Magnets; Field Colls: Electro Magnets; Permanent Magnets.—
CHAPTER III: Armatures, Construction of. Different Kinds of: Commutators, How Made and Conaected; Heating of Armatures; Eddy Currents— CHAPTER IV: The Current: How Produced;
Induction: Series Wound Dynamos; Shunt "Wound Dynamos; Exciting the Fields; Constant Cur?mtand Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
aHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series: Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.— CHAPTER VI: The Arc Light: How Formed:
Causes of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
FAmps; Clockwork Lamps; Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brashes; Different Styles of Brushes: Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes: Sparking
*t Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.— CHAPTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo: Circuits of Compound Wound
Constant Potential Brush Dynamo.— CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Diagram of Circuits Description of Parts and Operation.— CHAPTER XII
Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.- CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regutotor; Circuits In Regulator. -CHAPTER XIV:
Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller:
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Colls and Regulator. CHAPTER XVI:
Ampere Meters; Tangential ,Scal3; Solenoid Meters.- CHAPTER XVII: Voltmeters; Pressure
»nd Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Differsntlal Apparatus.— CHAPTER XIX:
Wheatstone Bridge or Electrical Balance; Diagram of Cireults and Methods of use; Bridge and Rheostat; Round Form; Square Form.-CHAPTER XX:
The Magneto as a Testing Instrument; Arm:ituro: Field; Bell; Diagram of Clrcuits.-CH AFTER
XXI: Coupilng Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma•hhies.— CHAPTER XXII: i^wltches and Switchboards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
Samo as la Dynamos; Typos; Shunt and Series Motors Suitable for all General Purposes; RegulaJenof Shunt Motors; Of Series Motors; Counter E.M.F.: Direction of Rotation and Direction o(
Olirrant; Staitlug Motors; DlSEram cf Connection.

jj»res.—

;

Orders for above book, or any

:

electrical

PART

tors; Regulation:

work published promptly

ELECTRICIAN PUBLISHING

CONTENTS.—CHAPTER I:

Alternate Current Dynamos; Principles of tha
Types of AlternaLeading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferrantl Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Effect of Induction; Transformers.- CHAPTER V: Transformers Continued; Induction Coils; Converters: Transforming Up and Down; Design of Transform^^rs; The Static Charge; Protection
Against; Grounding tile Secondary; Other Devices; The Foil Irotector; Different Types of Transformers. —CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Wlndlngof Transformers;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII: Parallel System Series Arc
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.— CHAPTER VIII: Lines of Force;
Hysteresis; Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresls.—CHAPTER IX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism: Flr.t Carbons.— CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.— CHAPTER XI: Measuring and Indicating Apparatus: Instruments for Use with Alternating Currents
Differ from those used with Continuous Currents: Ammeters; Voltmeters; Description of Several
Forms of Instruments.— CHAPTER XII: Measuring Instruments, Continued: Hot Wire Instruments; The Cardew Voltmeter; Details of the Instrument; Low Potential Voltmeter.- CHAPTEB
XIII: Voltmeters: Double Coll Voltmeter; Two Types.—CHAPTER XIV: Spring-Meters; Curie*
Spring Meter.— CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Operation of Instrument.—CHAPTER XVI Recording Meters; Stanley Meter; Construction and Principles of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.— CHAPTER XVII: Generators in Parallel:
Diflicultles In Operating; Alternate Current Generators In Parallel; Arrangements of Circuits and
Machines for Operating in I'arallel; Diagram of Common Arrangement of Machines and Circuits.—
CHAPTER XVIII; Ohm's Law; Strength of Current; Formulas and Examples; Power and Heat
In^ Effects of Currents.—CHAPTER XJX: Ground Alarms and Leak Detectors.
II.

Field: Field Current Armature; Winding: Connections; Lamination; Different

;

:

PRICE, $2.50.

sent on receipt of price, postage prepaid.
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rORT WAYNE ELECTRIC WORKS
(INCOR-PORATED)

Type K Wattmeters
Are

direct rea-dirvg &rvd will regis-

ter

a-ccxirately the energy of

Form SAC
Is

the switchboa.rd wattmeter, enclosed in a strong braLSs-bound

dust-proof glatss ca^se.

a.lternatirvg-currervt circuits

rega.rdless of

power

batck-connected

factor.

They are permanent in calibration and are ea.sily adapted
to either

60

secured
the back.

or 133 cycle circuits.

brass,

TYPE

K.

to

It is

atnd

is

the boatrd from

Finishes— polished

nickel or oxidized brass.

FORM SAC

INTEGRATING WATTMETER FOR SWITCHBOARD USE.

LIST
Boston,'

M&ss.. 518 ExcK&nga BUg.

OF SALES OFFICES:

Philadelphia., Pa., 1100 Penn Sq. Bldg.
St. Louis, Mo., 818 Lincoln Trust Bldg.
St. Paul, Minn., 616 GeTiT\aLni& Life Bldg.
Gra.nd Rapids, Mich.. 222 Houseman Bldg.

Syrscuse, N Y.. 717 DllIeLye BIdg.
Chicago. III., 623 M&rq\iett« BIdg.
Yokoha.rT\8L, Je^parv, Bagnall cSl Hllles.

Electric Lighting

Pittsburg, Pa., 902 FiftK Ave.
Cincinna^tl, C, 402 Nea.ve Bldg.
Atla.nta., Ga^., 8 SovitK Broa.d St.
New York, N. Y., 40 New St,

Plants,

THEIR COST AND OPERATION.
tly

W.

J.

grrtu

Buckley. With numerous illustrations, diagrams, plans, tables,
all necessary data for the erection of an electric light plant of any

etc.
size.

275 pages.

The

Cloth.

Price, I2.00, postage free.

cost of Arc Lighting.

The

This work

cost of Jtncandescent Lighting,

READ THE TABLE OF CONTENTS:
AJtemating Arc Lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler EflSciencies, Books, Building, Cost of Arc Dynamos and Lamps,
Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of Alternating Plants Erected, Cost of Belts, Cost of Boilers, Cost of Brick
Chimneys, Cost of Copper for Alternating Circuitj Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High
•Speed Engines, Cost of Condensers, Cost of Friction Clutch Pulleys, Cost of Heaters, Cost of High Speed Engines, Cost of Incandescent
Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meters, Cost of Motors, Cost of Operating Lamps per hour, Cost of Power Generators.
Cost of Poles, Cost of Plain Pulleys, Cost of Pillow Blocks, Cost of Pumps, Cost of Shafting, Cost of Shaft Couplings, Cost of Stacks
brick. Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Blanks, Current Distri
iron. Cost of Stacks
butioD, Circuits overhead, Circular Mils of Wire, Depreciation, Direct Connected Apparatus, Dynamos, Dynamo Data, Economy of Coddensing, Economy of Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse Power,
Equivalent Rates of Lighting, Fuel, Hoice Power of Belting, Horse Power of Motors, Horse Power of Shafting, Incandescent Arc Lamps,
Instruments, Instructions for Employes, Insulation, Labor, Load Chart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A.
Standard Rules, Oil, Outcoma-of Practical Management, Pole Line, Pulleys, Rope Transmission, Resistance of Wire, Rules -Fire Underwriters, Report Com. on Data N. E. L. A., Reports of Cities Owning Plant, Reports of Cities Contracting, Stock Room, Shafting, TransSecondary Wiring, Wiring Tables, Motor Wiring, Wire,
tormers, Transformer Curves, Wiring Tables Primary Wiring, Wiring Tables
Wire Formula, Water Power, Wood as Fuel. The only book of its kind in the English Language. Price, $2.00.
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HAZARD MANUFACTURING CO.
HIGH-GRADE RUBBERCOVERED,

Wires AND Gables.

WCATHERPBOOP

M*aNET. OFFICE. ANNUNCIATOR WIRE.
New York Oppiob,
Chicago Offiob.
9BMBBAI, Ol^IOi: AltD WOBKS,
60

Wllkesbarre. Fa.

De; St

1201-2

Marquette BldK

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purposes, in sheets,
Catalogues and samples on application.
tubes, rods and special shapes.

VULCANIZED FIBRE
SEND FOR SAMPLES AND PRICES.

PROVIDENCE,
Mention

this

R.

Wilmington, Del,

-

KARTAVERT.

Wright Gable Hanger.
R.I.TELEPHONE& ELECTRIC

CO.,

HARD AND FLEXIBLE FIBER

JN

SHEETS, RODS AND TUBING.

For Electrica' and Mechanical Purposes. Railway Dust Giia-ds, Wasbers
and Packings. Pateni insulating Gleats,

CO.,

I.

MANUFAOTURED BT

paper

THE KIBTAVEIIT MANUFACTURING GO.

Wilmington, D»l.

J.E.MOTT&CO.
3

SlUKTEVANI
EIECIBIC

lANS

POINTS OF SUPERIORITY
IN

flUNTINGTON. ;ND.— MAIIION, IND.

CONTRACTORS
CoNsnLTiKCf, Wechanicai.

and Electrical

ENGINEERS
EbTIMATBB FuRNIBnED ON ALL KlNDB
ELECTRICAL^CONSTRUCTIOff.

.

CROCKER-WHEELER
GENERATORS AND MOTORS.

Electric Railways Built by us:
For the Milwaukee, Racine & Kenosha
Electric Ry. Co., frOm-South Milwaukee to
Kenosha, 24 miles.
For the Chicago A M11\vaukee Electric Ry.
Co., from WaukepantoN. Evanston,26 miles.
For the Ft. Wayne (Ind.l Southwestern
Traction Co., from Ft. Wayne to Wabash,

45 mlifiis, ,
We have been awarded the contract for the
construction of an electric light plaut*at
Lebanon. Tenn.

^DWARDS

^fipCi>

DOOR
SWITCH
iTbe
IfUiicen).

In 100 types and

sizes
Special designs for re-

quirements xJ "We build
both fan and motor x?

The

best

in

electrical

combined with proper
efficiency

and mechanical DESIGN

QONSTRUCTION mean

and steadiness

in

a high

Porcelain Insuiation.

Wire Connections

OPERATION.

Style

Style
.

SALES OFFICES IN ALL LAKGE CITIES.

BOSTON, MASS.

when door

closed-

File

Special

Medals

Prize

«
^

Is

open.

N. J.

erwritera.

^Ev^^Y<'»?K

Hy

at Atlanta,

Expositions

1895.

HIGH SPEED

ENGINES
FOR

Gold lUedat

at

International

ELECTRIC LIGHT AND

POWER

SERVICE.

TYPES:

iClt

4^^

when door

Works I BUFFALO
J*

IBC 18»6.

Twelve

^ 01

B— Llghlswhendoorlsclosed

out

Und

AMPERE,

J*

Awarded

open;

LIGHTS "EVERY OTHER TIME."

AND WORKS:

ifi

is

Approved by the Na.tional Board of

OFFICE

Bat. 18S3.

Front.

tfoor Is

THE ECO D008 SWITCH OPERATES

NEW YORK - PHILXDIIPHIA » CHICAGO

iBIack Diamond

in

A—Lights when

out

B.F.STURIEVANTCO,

HORIZONTAL

eoOM8 AKE ON SAliE IN KVEBY liEADIWe HABDWAKK cj
HTOKE IN THE CNITEM STATES AKD VAKADA.

G.

^

&

Zi

VERTICAL
SIMPLE

COMPOUND.

H.

BARNETT COMPANY

PHILADELPHIA, PA.

SIMPLICITY OF DESIGN.
DURABILITY OF CONSTRUCTION.

HIGHEST STEAM ECONOMY.
CLOSE REGULATION.

| BUFFALO FORGE COIVIPAIMY

^

BUFFALO,

OF

N. Y.,

U.S.A.

nil

Vol.

$3.00 PiR Aiiui.

IMPI
FY
iPwlr^l«CiA.

C"'pyA«.»t-wi»7^Eiec.ric.«>
PubUshinff CompBOj-, CMc&ffO.

Entered at Ch'lcafto Postofflce as
mall matter or the second ciaae.

CHICAfiO.AH&DSTie, 1902.

I

A

t^mm>m»

wEITS A I^mku
wOrYi

lU

XTfl

iiUt

7
f,

INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOF UNDERGROUND AND SUBMARINE.
WCSTERN CELLING AGENT,
R. HIXSON,
H. "r^hIxson""^
I

1

Block. CHICAGO
CHICAGO.
131 Monadnock
lonaJtiock Block,

^'""P'^^ Electrical Company,
75-81 Cornhlll, BOSTO N, MASS.

1889—Paris Exposition,
Medal for Bnbber Insulation.
189a-Worlds Fair,
jHedal for Bnbber Insulation.

CRESCENT RUBBER INSULATED

AND CABLES

K»ilo>«l Code Htandard.

CRESCENT IKSULATED WIRE AND CABLE

THE STANUARB FOB
BIJBBEB

INtSlTIiATION.

Sole Manufacturers of

TRADE MM«b

Manson Tape, Candee *"«f Wires.

THE OKONITE
l?."o".7lit §;;.','.•;.

THE STERLINB VARNISH

Geo.T, Manson, Gen'l $u|it,

W. H. Hodgins.Secy.

York.

rff«

2B Colmore Raw, Btrmlngham,

OF AMERICA.

.

GENL. OFFICES: CENTURY BLDG., NEWARK, H.lt

OVER TEN THOUSAND
MILES

(lO.OOOJ

IN USE.

IUgbest Awat<(i in its Class at Paris Exposition,
1900,-and Pan-American Exposition, BoSato
1901.

|

J6N£»BOBO. IMO.

at Ficlory.

Ci.,

Englflnd.

CONTINUOUS RAIL JOINT COMPANY

Paranltt Rubbtr Covarad WIraa and Cablaa,
UNDERGROUND, AERIAUSUBMARINE AND INSIDE USE.
TBLBPHONB. TBLBaRAPH AND PIRB ALARH CABLB4.
Wires ire tttted

CO.,
TRENTON, H. I.

THE STERLING VARNISH

CO.,

PIHsburg.Pa., U.S. A.

MANUFACTURERS OF

All

("actory,

Black Air Drying Varnish*
Sterling Black Core Plate Varnish.

INDIANA RUBBER AND INSULATED WIRE CO.,
'*'">.(.

'^^

Finishlnir VarnlBli,

Sterling;

CO., Ltd

253 Broadway, New

!">"»<i*»-

<"*<=*

STERLING
EXTRA. INSULATING VARNISH.
Sterling Extra Black

WMther.

Okonite Wires, Okonite Tape,

'*'>''*

Ss'IarVlay'street.

{

^

^

2,000 IN USE.

BlpoW uiit Maltlpolar
Cro-n )^ to 60 hoTs.pow*r.

Holon.
DjnwmoirromlOUsbtBtoTOO, W.atfl
or x«nt. Good profits for uvatt,
Tte BelMrt eiec.MI|.Co,.Tr>7,a«..

BARE AND INSULATED

Inoandaseent Lamp R*placer an^
Claanar replaces and cleans any o. p. lamp
at any height or angle.
T«i«

i

16 Bedford St.,

For Porcelain or Clay ln»
ulating Specialties, such as
Bustlings, Knobs or Cleats,

ELECTRICAL WIRES

Incandescent Electric Light Manipulator Co.,

Boston, Mass.

OF EVERY DESCRIPTION.
CROWN

honi Distance Phone Central 2448.

Address,
THE AKRON SMOKING PIPE

RAIL BONDS.

W. H. SCHOTT,
LIgtat, Gas and
Ballway Planta.

NEW YORK,

CmCAGO.

f Icotrlc
r««t

l-T-E

American Steel&Wire Co.

ENGINEER AND CONTRACTOR,
SpecWtles:
1220-21 Marquette Building,
C<ntr*l Station Beating Plants,
-.Water Works Steam Plants,

WORCESTER.

DENVER.

SAN FRANCISCO.

CIRCUIT BREAKERS

CHICAGO.

CUTTER ELECTRICAL

Made

for

over twenty-five years,

We have
purposes
Our telephones

guaranteed in every way.
telephones of all kinds, for all
strictly

and

for all kinds of people.

you want

light to

296 BROADWAY. NEW YORK CITY.

LIFE
The Longest

see objects below the lamp

SHELBY

USE SHELBY LAMPS.
•

6 C.

P. Horizontal are

HlnmA

^ESTIIN

N.

Co,,

Bug-Proof Bell

f >4^S^^^^

Sample,
By mall,

J

We

a line of
cheap butexcellcntSwItchboarcl Instruments for Direct Current Circuits, which
to call attencion to

we designate

4
1l^^^^H^
^^^^^^
I

A^-^ /^^^B^^^^Btab .^vQB

.\

'...../"^^rM

ELECTRICAL ENGINEERINC TAUGHT BY MAIL.

Segsrdahl
Patent.

Wt-flo tor our ffcf llliiHtratL-d lionk.

Enameled, 45c.

3-in
prei)ald.

Made

la sizes

Wo

sonU for jirices.
also make Inventors' Models and

trlcLltrlitliiK. Ek'ctrlo Kallwavrt, MechaaKiiSliioerliiK, Mticbaulyal Dtawlnff,
Ictil

Dtiaier.s

Ictc.

Special Electrical Devices\Vrit(; Its [or jirices.
Street, Ctilcago,

by mull.
A Bdluon.

InotUuto

at your home,

luOorfltiu

SPIES ELECTRIC CO.,
B7-89 W. Van Buren

1 Become an. Glectrlcat Eaglnccr."
toocU EloctvJouI KnuIneBrfiitf. K\v.c-

"Cud

by

Tht>M.

.

Electrical Engineer Institute,

Dop!. K.

III.

240-242 W. i3d

St.,

Mew

York,

as

"Round Pattern," Type

F.

COMBINATION OF
Instruments are psrUcatarly
suitable for Isolated Plants and Feeder
Tii;!''

Circuits in Rail'.v;iy and

Power

Plants,

Voltmeters In ranges from 3 to 750 volts.
Ammeters in ranges from 1 to2,,5(0amp.
All Weston Instruments are unsurpassed
la excellence of workmanship, in accuracy and economy of operation.

RounJ Pattern
TypcF.

LAMPS.
SHELBY, O.

CO.,

Nickel, 50c.

2to8-lncli.

We (Jeslre

LIGHT

THE SHELBY ILECTRIC

FLATTENED.

ElBotriDal
Waverly Parlt, NEWARK,

USEFUL

A TRIAL WILL PROVE OUR CLAIMS.

7 C. P. Vertical.

IT-IT'S

Life at Best Efficiency.

Pat. Oct. 20, 1900.

14 C. P. Vertical. other makes are

THE COIL DOES

PHILADELPHIA

ERICSSON TELEPHONE CO.,

LIGHT
If

CO.,

Are
are used in every ^ pact at- the world.
always satisfactory. We. t>ave proven this to
Let
us
prove
to
you.
it
lots of people.

There are none "Just as

ERICSSON-Best.
good".

CO.,

MOCADORB. OHIO>

X.Dtloa tk.

uTxKir

ELxcraiOLUi iriim wrltlDg

tor oaUtogtiM.

Stow

Flexible Shaft
AND

MULTi-SPEEO MOTOR.
FracttcaUy dust and water proot. For PorMMs
BrllUnK, Tapping.' Resmlnjr, Kmery Grlndtny, otc.

Write

tor Cat»lo([uc

STOW MF6.
as

and Prices,

CO., Binghainio», N.

ope
Aftents, Sells:, Sanseatb.)
Gen'l European
lOOt Eniiattd
Icloi
Street, Loail9D,
Queen Victoria

AC

WESTERN ELECTRICIAN

August

"WESCO."

I6.

"WESCO."

Browning Small Generators and Motors

Direct Current Lighting and

We

Power

carry a

Made

in

very

sizes

complete

Motors
line in

4'otolOH.P.
stock,

Generators

and can
i to 8^
ship

K.W.

promptly.

Made

of the very best material,

and

ail

parts Inter-

changeable. We guarantee this apparatus to be
electrically and mechanically perfect.

WESTERN ELECTRICAL SUPPLY
ST. LOUIS, U.S.A.
Descriptive Matter

and Prices Upon Application.

GO.

1903

—

:

WESTERN ELECTRICIAN

I0O2

Aug-iist i6,

—

BatteryGo.
TheElegtrig Storage
A,
•HI

II

t.»vw

>t^i^«.v

>ii..»wwv«ii»v«vv«vv/v

l»A,.

and Power Stations, Fire
Lighting, Laboratory, Etc., Etc-

Isolated Lighting

Alarm and Telegraph Service, Train

NEW YORK,

EXIDE

The **^^ibC
3,,,, OKK,«S:
PUILADELI'UIA,
Allesilieay Ave. A 19tli

R

Electnc Vehicles.
BATTERY
HCCUmUlatOt
DEPOTS
PRICE LISTS
—• AMD
""- DESCRIPTIVE
-'--•"— BULLETINS
-„^.™ FORWARDED
.„„„.„„„ UPON
„.„„ REQUEST.
„.„„.-..
UostON,

>'E\v\oi;k.

St. U'O Uroad\v;u-. eostiiieSt.

—

'

^^or

-,

[

•

CuiCAGO,

Marqiieltb UU1.

148 W. 18th St.
PHILADELPHIA. 260 N. Broad St.
BUFFALO. 200 Pearl St.
CHICAGO. 264 MIclilgafi Boulevard.
ST LOUIS. 3937 Olive St.
OETROIT. MICH.,_^,^0,^Wood»ani Ave.

CLEVELAND,
DeTUOIT.
SAN FBANCISCO,
Wainwrtght Bid. Nevada Block. New England BUli^. Michigan Elec. Go.

BaI.TLMOUE.

St. L0U19.

Continental Trust Bid

G GREENWOOD, MgR.

F.

34

Em pediado Street.

5-2

nri-iere'll

ELECTRIC

SPRAGUE

All

COMPANY'S

=

are unequal ed for driving all
classes of machine tools.
Biilleliii

I-

Summer

UNLESS YOU WAKE UP AND BUY A

==

COLONIAL FAN

DIRECT CURRENT MCTORS
Wiile tor Descriptive

be a

We can sell you

Direct Current
Ceiling or Desk Colonial Fans

No. 206.

Cheaper than you can Buy Elsewhere. Try
Large Stock. Quick Shipment.

GENERAL OFFICES:
527 W..34th St., New York.

us.

ST. LOUIS ELECTRICAL SUPPLY
1118 Pine St., ST. LOUIS, MO.

CHICAGO OFFICE:
Fisher Building.

CO,

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

A

THE CUTLER-HAMMER MFG. CO.

AGENTS
STURTEVANT ENGINEERING CO.. LONDON. ENG.
KILBOURNE & CLARK CO.. SEATTLE, WASH.

MAIN OFFICES. AND FACTORY:

BRANCH OFFICES:

NEW YORK-CHICACO.

MILWAUKEE.

For
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W« tell PUTINUM In any quantity, either large or small. We buy PLATINUM or anything
containing PLATINUM, In any quantity.

Lamps

Incandescent

Everything

and

MANUFACTURERS OF PLATINUM
Newark, N.

New York

I.

Office,

IN

Else.

ALL SHAPES.

120 Liberty

Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Fulmer Lumber

C, M. A

General Electric Company.. 5
General Incandescent Arc
Light Company
9
General Incand. Lamp Co....
Great Western Smelting A
Refining Company
Gregory Electric Company ...12

Klein

LIndsley Brothers Company.. 17
Lowell Model Co

Relslnger, Hugo
Reliance Electric

Hartford Steam Boiler Inspection A Insurance Co
Hazard Manufacturing Co.. ..—
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
12

Machado A Roller
7
Maltby Lumber Company.. .17
Manhattan Elec. Supply Co..—
Matthews A Bros., W. N
II
McLennan A Company, K ..10

Reynolds Electric Company.—

Holcomb-LobbCo
Holmes Fibre Graph. Co

Metropolitan Tel.

Chic. Fuse

American District Steam Co. 11
Amer. Electrical Heater Co.. 12
Id
Amer. El. Telephone Co
American Electrical Works.. 11
Amer. Steel <k Wire Company 1
10
Anderson A Sons, W. H

Chicago Pay Station Co

Badt ACO..F. B
lialrd Manufacturing Co
Baker tt Company

Crocker-Wheeler Company
Cutler-Hammer Mfg. Co

llario

10

—

Bametl Company,

Beldler

A Co

Bealy

A

<St

.

R

8-

14

—
Henry A
Columbia Telephone Mfg.Co.—
Colt,

Continental Tel. Const. Co.. 14
Continuous Rail Joint Coifl-

pany of America
Crescent Ins. Wire A

G. A; H....20

W

—

FTancls

Jennings

Co.. Charles

Co., D.

.17

1

Cbl. Co.

—

1

.20

Cutter Elec.

A Mfg.Company

3
l

.

17

H

20

30
BonvlUe. Edward
Bossen EL Construction Co. .20
17
Brooks, Hall L
JO
Brown A Leasure
20
Forge
Co
Buffalo

A W.

4
Fuse Company
Dearborn Drug A Chem. Co.. 8
5
Diamond Meter Company
—
Dicke Tool Company
Dixon Crucible Co., Joseph., 8

D.

Edison Decorative AMinla^
ture Lamp Department
10
30
Edison Mfg.Company

Ctuue-Sbawmut Company. ..11
8
Chicago & Alton Railroad
16
C. A N. W. E. R
Chicago Ellison Company. 4, 13

—

W

—
—

Hopkins ACo, A. P
Huebel Company, C. J
Humphrey, Henry H

17
10
10

—

Edwards

A Company

7

Electrical Engineer Institute.

1

Electric Appliance Company.lO
Electric Storage Battery Co.. a

Company. ..18
Ericsson Telephone Company 1
15
Eureka Electric Company
Electrician Pub.

&
Central Electric Oo...^
Central Manufacturing Co.. .17
Central Telephone A El. Co.. 14
7
Ontury Glass Co

.

Federal Electric Company..,—
"For Sale" Advertisements.. 12
Ft. Wayne E!»c. Works., Inc.ie
17
Fowler. John H
Franklin Eng. A Elec. Co

——

Illinois Electric Specialty Co. 10
Illinois

Maintenance Co

12

Incandescent Electric Light
Manipulator Company
Indiana Eub. A Ins. W. Co...
India Rubber A Gutta Percha
Insulating Company
Intemat'l Corres. Schools
International Tel.Mfg. Co.

1
1

—
—

..lb

Sup-

Company

Son, Mathlas
Kohler Brothers

Kokomo

Tel.

A

16

10

M Go .... 14

El.

.

Leather Preserv. M. Corp....
Leffel

A

Co.,

Phoenix Glass

15, 17

A

James

8

.

A

El Co. ..14

—
12

—
12

15

Morse Cedar Company
Mott A Company. J. E
Munsell A Co., Eugene

17

7
10

National India Rubber Co. ..—
16
Naugle Tie Co.. E. E
.

Wire Co
9
Norton Tool Comi.any,The..l4
Ins.

OkoDlte Company, The

A Motor Co

1

—

8

Parsell

A Weed

II

11

Perrizo

A Sons
Eugene F

17

H

Phillips Insulated

Wire Co.. 11

Phillips,

Kartavcrt Manufacturing Co.—

S.

Co

8

M

10

Pittsburg A L. S. Iron Co
Porter Cedar Company
Pratt Institute

17

Rau.scher,

9

Stow Mfg. Company

13

Streeter, A.

Company.. 7
Replogle Governor Works.. .—
R.

—

Rose Electric Company

12

I. Teleph. A Elec. Co
Roebllng's Sons Co., J. A

Company

17

—
—

John

Sterling Electric Company...—
Sterling Varnish Co., The
l
StUwell-Blerce ASmlth-VaUe

7

i

—

L

Stromberg-Carlson Tel. Mfg.

Company

15

Sturtevant Company, B. F...20

Telephone Green Bk.Pb. Co. 13
Toerring Company, C. J
lO
Torrey Cedar Company
17

Triumph
Union

Electric

Pacific R.

Co

4

R

s

—

.

Mica Insulator Company
Miscellaneous Advs
Monarch Fire Appl, Co
Monon Railroad
Moon Mfg. Co., The

New York

Company

Phosphor-Bronze
Pignolet, L.

16

—

Paragon Fan
Jeffrey Manufacturing Co..
Johnston, Thomau J

A

Kellogg Switchboard
ply

.

10

8
Bayley A Sons Co.,
Beardslee Chandelier M f g.Co.—
Heardjtley Gruvliy Dam A
7
Construction Co

Benbold

St. P. R.

.

3

Vacuum Co

—

Wire A Mfg. Co... 20
Chicago Insulated Wire Co.. 1

Adams-Ba^all Electric Co..—
1
Akron Smoking Pipe Co
12
American Battery Co

Louis Elec. Supply Co
Sargent & Lundy
St.

...

3

—

Sawyer-Man Elec. Company. 18
—
Schoonmaker Co., A. G
Schott. W. H
1
Schureman A Hayden
12
Scientific Exchange
12
Shelby Electric Company
1
Signalold Chemical Works...
Simplex Electrical Co.. The.. 1
Simplex Elec. Heatln^^ Co.
10
.

Smith

Co.. S.

Morgan

.

8

SpIoB Electric Company
l
Bprague Electric Company... 3
Standard Electric Company.. 4
Standard Pole A Tie Oo
17

Standard Underp. Cable Co..—
Standard Varnish Worki .... 4
Standard Viirlfled Cond. Co. 2
Stanley Instrument Co
U
Sterling

A

Son,

W.

a

17

JPor- Ol0.s»±£iecl Irxdeac of A.ci-%rejrtis©i3ta©xits <S©o JE*eie© O.

Valentine-Clark Co., The
Varley Duplex Magnet Co.

. .

.

14

Vlndei Electric Company ...-r^
Vomacka A Mazenek
4
Vulcanized Fiber Company.. 30
.

—

Wagner

Electric Mfg. Co.
Walsh's Sons A Company
West Shore Route

. . .

.

12
7

Western Electric Company.. 7
Western El. Supply Co
3
Westlnghouae
Electric
A
Manufacturing Company ..18
.

Weston Electrical lost. Co... 1
Whitehead Company, W. W..12
Wbltmore, A. E
17
WIckes Bros
12
WUlyoung, Elmer O
4
Wisconiln Central R. R
8
Wittenberg Cedar Co
ifl
Worcester Company, 0. H
17
Worcester Polytechnic Inst.. 10

—

"

WESTERN ELECTRiaAN

Better than ever

and

August

16,

igoi

any on the market today—

a little the best of

PARAGON 1902
FAN MOTORS

1902
NOISELESS

COMPACt

ALL STYLES AND SIZES

RIGID CONSTRUCTION

EASY RUNNING

CALL AND SEE THEM OR WRITE FOR PRICES

CHICAGO EDISON COIMPANY,
SOLDERINCISALTS

'""oC?orf

""
PARAGON DESK FAN

YOMAGKA & MAZANEK, HERE'S A "BEAUT.
MANDFAOTDRERS OF

OUR PETITE

Tested Fuse Links, Fuse Wire and Specialties.

NEW YORK

434-436 EAST 7 ST STREET,
I

Coils and X-Ray Machines for Battery and Power Circuits Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are lote
makers of the

Portable Sets for Resistance, Faults,

—

—

Etc.

Portable

Sets

for

Insulation

ARC LAMP.

X-BA.Y APFAKATCS.

TEST UtSTRUHIElKTS.

ENCLOSED PATTERN

CITY.

and

—

We

Capacity.

Galvanometers,

Bridges, CondensPhotometers, Etc., Etc.
II Catalogues in print, 4c in stamps.

EQUIPPED WITH AUTOMATIC

CIRCUIT OPENER.

Caldwell Liquid Interrupter.

ers,

Cunningham Mercury

Jet

Interrupter.

110

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WILLY0UN6, 97-99

ISEW YORK,

Send tor Catalogue No. 507

Ct

Franl(tort "^'1

Y.

IV.

AND 220 VOLTS
AND SERIES.

10c in stamps.

THE STANDARD ELECTRIC
113 West Third

Street.

CO.,

CINCINNATI, OHIO.

TRIIJIVIF^IH
SMALL GENERATINC SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

The business of the

WE MANUFACTURE

GENERATORS

and

MOTORS

Western Electrician for the

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELICTRIC
SEND FOR
BULLETIN

CO.,

**'

WE"

CINCINNATI, O.

year 1901 was the largest in

FOR HIGH GRADE

INSULATING
VARNISHES
ADDRESS

its

history of fifteen years.

Standard Varnish Works
NEW YORK

CHICAGO

LONDON

K

n
^^n AUkf

PROTECT

TELEPHONE AM FIRE ALARM
WITH
^^Combination

^^'^^^^'
A

Fuse, Sneak Coil and Arrester

Cut-Out. ^^^
Mounted on One Porcelain

ARRESTER ENCLOSED
Either

D.

IN

METAL CASING,

"AIR-GAP TYPE" or our new "MOISTURE PROOF FILM."
Write for PRICE LIST No. 8 and Circular No. 102.

&

IV.

FUSE CO., PROVIDENCE,

R.

f.

OFFICES:

NEW YORK

BOSTON
Pettlngell- Andrews

Co.

PHILADELPHIA

Western Electric Co. Western Electric Co.

CHICAGO
Central Electric Co.

ST. LOUIS
Weitem Electric Co.

SAN FRANCISCO

LONDON, ENG.

Cilifornia Electrical Works.

Imperial Electric Supplies, Ltd.

August

i6,

WESTERN ELECTRICIAN

1902

USE OKONITE WIRE
where an insulated .wire is
required and you will have no complaints
that usually result from poor insulation.
In every place

vLO N/^
TRADE

MARK.

(Urntral

€itdnf€nmpm^,

264=266=268=270 FIFTH

AVENUE,

CHICAGO.

GENERAL WESTERN AGENTS.

*<S><$^S«5«5-^S>*<S^S--S><5>^"ShS"S><S><**<S«S'<ShS><S~S>^^

1

The general Electric Company
QUICK SHIPMENTS

OF STANDARD SWITCHBOARDS
For Small Continuous Current Plants.

Bulletin No. 4252.

GENERAL OFFICES:
Chicago

Office,

Schenectady, N. Y.

Monadnock Block

Sales Offices in

SCHEEFFER

METER
WITHOUT
CAGE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unallected byAllernallons or Lag
Alternating Currents.

A Highlj Sen-.lllve and Accurate
Meter,

In

DIAMOND METER
PEORIA,
METER WITH CASE.

ILL.. U. S. A.

CO.,

all

Large

Cities.

)

'

WESTERN ELECTRICIAN

Aiigi'sl

1 6,

igo2

Contract to Supply 300,000 Duct Feet of

VITRIFIED SALT GLAZED CONDUITS
Awarded

to us July 15,

1902, for the

MUNICIPAL CONDUIT SYSTEM

STANDARD

NEW

CASTLE, PA.

CONDUIT
NEW YORK.

VITRIFIED

39-41
R.

IN

CORTLANDT

ST.,

W. LYLE, President.

B.

S.

BARNARD, Vice

CO.,

President and Secretary.

CLASSIFIED INDEX OF ADVERTISEMENTS.
AdJnsterfl, Inc.

Lamps.

Construction

Inc. El. Lt. Manipulator Co.

A

Anchors

Tel.)
(Tel.
Matthewfl & Bro., W. N.

Edwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Babbitt nietal and
ISolder.

Gr Western Sm. and Refg. Co.

Batteries and Jars.

Mott A Company, J. E.
Sprague Electric Co.
Electric Mfg. Co.
Western Electric Co.

Cross-Arm Braces,

& Sons, W. H.
Cross-Arms, Pins and
Brackets.
Bertbold A Jennings.

Central Electric Co.

Electric Apnllance Co.

Rauscher, John.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Western Elect. Supply Co.
Western Electric Company.

Belt Dressing;.
Leather Preserver Mfg. Corp.
Beltini;.
Leather Preserver Mfg. Corp.

Blo^rers.
Buffalo Forge Co.
SturteTant Co., B. P.

Boilers.
Whitehead Company, W. W.
Books. Electrical.
Electrician Publishing Co.

Cut-Outs and STritches.
Bossert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Cuts.

Bmsbes.

A Electro. Co.
Dynamos and Motors.
Franklin Eng.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Central Electric Co.

Western Electric Company.

Coit,

Cable Clips.

Chase-Shawmut Company.
Norton Tool Company, The.

Cables. (See Insulated Wires.
Cables. Electric (See InsulatedWlree) Copper,Slieet
and Bar.
American Elec. Works.
American Steel A Wire Co,

New York

Ins.

Points and

Plates.
Central Electric Co.
Chicago Edison Co.

Jeffrey Mfg. Co.

Circnlt Breakers.
Co., K. B.

Mfe. Co.

Western Electrlo Company.

Coal and Ashes

A

Hayden.

Hand-

ItiMC SlaclLlnerj'.
Jeffrey Mfg Co.

Electric Heatins Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

El.

A

KohlcT Brotliers.
Mott A Company,
Sarg«nt & Lundy.

A

Central Electric Co.
Electric Appliance Co.
Sprftfrne Electric Co.

Wwtarn

Machado

A

Monarch Fire Appliance Co.

Fixtures, Oas and Elec,
Beardslee Chandelier Mfg.Co

Flashers,

Weston

Bl.

& Mfg.

Flexible Shafts.
Stow Mfg. Co.

XV^ox*

Eugene

F.

Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
General Inc. Arc Light Co.
Elec. Co.

Buffa.o Forge Co.
Sturtevant Co., B. F.

'Wire.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Vomacka & Mazanek.
Western Elect. Supply Co.

Western Electric Company.

Co., Chas. H.

Oeneral Elec. Supplies.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Go.

Electrical

Crlassivare.
Century Glass Co.
Phcenls Glass Co.
Western Elect. Supply Co.

Oraphite Specialties.
Besly A Co., Chas. H.
Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.

fleatlns and TentilatIne Apparatus.

Insurance.

Institutes.
Inst.

Akron Smoking Pipe Co.
Central Electric Co.
Chicago Edison Co.
Electrical Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ini. Wire Co.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Platinum Boucrht

A

Beidler

Manipulator Co.

Incandescent—
Beplacers A Cleaners.

Lamps,

Manipulator Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

Co.

Mechanical Draft.
Sturtevant Co., B. F.

A

Kellogg Swltchb.

Kokomo

L. S. Iron Co.

Porter Cedar Company.
Standard Pole A Tie Co.

& Son, W.

Sterling

C.

Torrey Cedar Co.
Valentine-Clark Co., The.

Whitmoie, A.

E.

WJtienberg Cedar Co.
Worcester Co., C. H.
Polish (Metal).
Hoffman, G. W.

Tools.
Anderson

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Pulleys.
S.

Morgan.

Stllwell-Blerce Smlth-Valle.

Vindex Electric Company

Rail Bonds.

Wagner

steel &
Co., F. B.

A

Co.

Wayne

Elec. Wks., Inc.
Gsnerallnc. Are Light Co.

Trucks, Electric Car,
General Electric Co.

Westlnghouse

Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

Rheostats.
Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
General Electric Co.

Walsh's Sons

A

Leffel

Smith

Minine Apparatus, Elec.

Standard Varnish Works.

Vulcanized Fibre Co.

WaterWheeKVoveruors.
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.

Central Electric Co.

Edwards A Company.

Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Electric Appliance Co.
Western Electric Co.

W^ire, Bare,
American Steel

Crocker-Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Westlnghouse
(See

A Mfg. Ca
Dynamos and
El.

A Wire Co.

Besly A Co., Chas. H.
Central Electric Co.

Electrical Inst. Co.

American

Smith- Vaile

Sterling Varnish Co.

Springs,

Munsell A Co., Eugene.

Co., Jas.
Co., S. Morgan.

Vulcanized Fibre.

Speaking Tubes.

Supply Co.

Mfg. Co

Varnishes.

Whitehead Company, W. W.
Wickes Bros.
Slate.
lionville, Edward.

Elec.

A

A

Stilwell-Blerce

Co.

Speed Indicators.
Besly A Co., Chas. H.

El.

Turbine IVater Wlieels

Gen'l Inc. Arc Lt. Co.
Westlnghouse El. A Mfg. Co.

Second-Hand Mach'y.

Weston

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Wire Co.

Continuous Rail Joint Company of America.

W. H.

Central Electric Company.
Crocker-Wheeler Company.

Morgan.
StilweTl-Blerce Smith- Vaile.
Co., 8.

Smith Co.,

Sons,

Transformers.

Jeffrey Mfg. Co.

Smith

A

Dlcke Tool Company.
Klein A Son. Mathlas.
Norton Tool Company, The.

Co.

Povrer Transmission
Machinery.

Western

Meters.

Motors).

International Tel. Mfg. Co.
A Sup. Co.
Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
R. L Telephone A Elec. Co.
St. Lonl.^ Elec. Supply Co.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

& Sons.

Pitt.iburg

Schoonmaker Co., A. G.
Scnureman & Hayden.

General Electric Co.

Motors.

J.

Maltby Lumber Co.
Morse Cedar Co.
Naugle Tie Co.. E. E.

Matthews A Bro.. W, N.
Rose Electric Company.

Cinirai Kieciric Co.

Ft.

El. Telephone Co.
Central Electric Co.
Central Tele. A Elec. Co.

Chicago Pay Station Co.
Columbia Telephone Mfg. Co
Continental Tel. Const. Co.
Ericsson Telephone Co.
Eureka Electric Company.

Gregory Electric Co.

Lightning; Arresters.

Diamond Meter

Telephone Green Bk. Pub. Co.

Telephones, Telephone
Material and Switch-

LIndsley Bros. Co.

Perrizo

Exchange.

boards.
American

Re -TVin ding;— Repairs,

Lamps, Inc., Adjusters.

Scientific

D. M.

Gt. West. Sm. and Refining Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Teelinical Agency.

Co.

Berthold & Jennings.
Brooks, Hall L.
Fowler, John H.

Fulmer Lumber Co.,
Holcomb- Lobb Co.
Hopkins A Co., A. P.
ITnebel Company, C.

Electric Appliance Co.
New York Inriulated WlreCo.
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Telephone Directory.

Co., Francis.

Refiners.

Westlnghouse El. A Mfg.
Linemen's Climbers.
Anderson A Sons, W. H,
Klein A Son. Matblas.

and

Sold.
Baker A Company.
Gt. West. Sm. and Refining
Poles and Ties.

General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.

Inc. El. Lt.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

& Co., Chas. H.
Patent Attorneys.
Johnston, Thomas J.
Phosphor Bronze.
Besly

Rail Joints.

Inc. El. Lt.

Tapes, Insulating.

Son, Mathlas.

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.

Mica.

Pratt Institute.

Worcester Polytechnic

&

Packing,

Badt

Central Electric Co.

(See Insulated Wires.)

Hartford Steam Boiler Inspection A Insurance Co.

Klein

American

Maernet Wires.

Inoandesent Electric Light
Manipulator Co.

A

Lamps, Incandescent,

,

General Electric Co.

and

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
Ft.

iVippers and Pliers.

Porcelain.
Akron Smoking Pipe

Central Electric Co.

Forses.

ina: itlaterlalM.

Electrical Inst. Co.

Willyoung. Klmer Q.

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.

liamps. Arc.
Adams- Bagnall

Insulators and Insnlat-

Co.

American Electrical Works.
American Steel A Wire Co.

Bossert Elect. Const. Co.

Reynolds Electric Company.

Inspection

Roller.

Westlnghouse

Cond, Co,
Elect. Supply (Jo.
Vltrili«(l

Co., F. B.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.

Plgnolel, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Conduit and Conduits.
Badt A Co., F. B.

Barnett Co.. G. & H.
Fire Extinguishers,

&

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Phillips,

Files.

Holders, Inc. Lamps,

Badt

A Chem. Wks.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

ButTalo Forge Co.
Sturtevant Co., B. F.

J. E,

Central Electric Co.

Dearborn Drug

Mfg. Co.

W. H.

Weitern Electric Co.

Compound.

Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.

O lobes

Electric Si^ns.
Federal Electric Company.
Electrical and Mechanical Ensrineers.
Badt & Co.. F. B.
Brown A Leasure.
Humphrey, Henry H.

Varley Dunlex Magnet Co.

Slgnalold Chemical Works.

Sturtevant Co., B. F.
Western Electric Co.

Manhattan

Electrical Instruments.

Coloring: for Inc. I^amps.

Streeter. A. L.

Besly

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Schott,

Colls and masnets.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Oears.
Co.

Kartarert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phinipa Insulated Wire Co.

Insulated Wires and Cables— 9Iasnet ^Vires.

Outfits.

Buffalo Forge Co.
Central Electric Co.

OaufjccN, Battery.
Baird Mfg. Co.

Schureman

Westlnghouse

Cbains.

Fan

Reliance Electric Company.

General Electric Co.
Sprague Electric Co.

Western Elect. Supply Co.
Oastlnjrs.
Smith Co., S. Morgan.

& Weed.

Bayley & Sons Co., W.
BiitTalo Forge Co.
Sturtevant Co., B. F.

Central Electric Co.

Eleetrie Railirays.
Crocker-Wheeler Company.

Electric Appliance Co.
Relilnger, Hugo.

A

A.

Triumph Electric Co.
Wagner Electric Mfg.

Wire Co.

Parsell

Engines, Steam,

Crocker-Wheeler C'-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell A Weed.

-Sturtevant Co., B. F.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Cutler Elec.

Henry

Gras.
Lowell Model Go.

Fuses and Fuse

Sprague Electric Co.

Central Electric Co.
General Electric Co.

Standard

Etc.

Anderson

Edwards & Company.

Jeffrey Mfg. Co.

Engines,

Whitehead Company, W. W.

Wagner

Int.

Bells, Bnzzers, Ktc.

A

Beard«ley Gravity Dam A
Construction Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Electrical Engineer Inst.
CorresDond. Schools.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Co., Chas. H.

Elevators - Conveyors,

Correspondence Schools.

Edwards A Company.

A

Crocker-Wheeler Company.
General Electric Co.

Westlnghouse Elec.AMfg.Co.

Central Electric Co.
EdUon Mfg. Co.

Electro -Platinff Mach'y.
Besly

Contractors and Electric
Li^^ht Plants.

Central Electric Co.

B»dt

Repairs.

Spies Electric Company.
Western Electric Co.

Annunciators.

Carbons,

A

Chicago Edison Co.
Parsell A Weed.

Electric Appliance Co.
Steel

A

Okonlte

Wire Co.

,\inorlcan District

Bossert Elec. Const. Co.

Storage Batteries.

Wire Co.

Roebling's Sons Co.,

Steam Co.

Steel Boxes.

Co., The.

Phillips Insulated

Steam Heatinu: Mains.

J.

A.

Standard Underground C. Co.
Western Electric Co.

Western Electrical Sup. Co.
X-Ray Outfits.

American Battery

Co.
Electric Storage Battery Co.

AAfsii^i^etlo^:! Ii3.de;iK of ^clveirtlAexxxosi^t:^ (Sec» f»a.tre 3«

Bario Vacuum Co.
Wlll7ounc, £im«r Q.
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DAM!
That is what every user of water-power wants and very few
have.
Most dams leak. "The Gravity Dam" is the name of
a 78 page book on dam construction.
It describes all kinds of
dams that leak and break and tells why they leak and break. It
also describes a dam that will neither leak, break nor wash out.

IHIS BOOK SENT FREE OF CHARGE
To

who sends

every present or prospective user of water-power
his address and five cents in stamps to pay postage.

BEARDSLEY GRAVITY DAM
Dam

COMPLETE STOCK ALWAYS ON HAND.
'» 'PV.''/
j

6 V-r-^r l

"

&

CONSTRUCTION

Ttfj'i' '^" '''^^

FOR ALL

TYPES OF
LAMPS.

Chicago TO
New York
Boston
VIA

CO.,

BLKIiART, INDIANA.

Builders and Hydraulic Bngiineers, Etc.

i

For Testing
Consumers' Meters
the WHITNEY Portable Wattmeters are the standard. They
can be used on any frequency,

and

are dead beat and absolutely
Send for Catalogue
accurate.
!ind

THE

POPULAR

Ctmimt.

Discounts to

Etectrk Appliance Co., Chicago, 111.
Western Electrical Supply Co., St. Louis. Mo.
Electrical Engineering Co., MiDneapolis, Minn.
Siandard Electric Co., OncinDati, Ohio.

MACHADO & ROLLER,
NEW YORK,

********•***********»

Through sleeping and dining car service via

J.E.MOTT&CO.

Nickel Plate or

OUTER

AND INNER ARC GLOBES AND SHADES.
WRITE

THE CENTURY GLASS

Wabash trom Chicago.

HUNTINOTON, IHD.— MABION, IND.

:-..-|5A-

OPEN AND ENCLOSED

N. Y.

West Shore Route

US.

CO.,

BELUIRE. OHIO.

Passengers via this favorite route arrive
in New York at uptown station, Forty-

second street, the center of the hotel and
shopping district, or downtown at Franklin
street station, in close proximity to all
ocean steamship docks and Jersey City and
Brooklyn. For tickets, sleeping car space
and further information call on or address

JOHN W. COOK,
G. W. P. A.,
205 S. Clark Street, CHICAGO. ILL.

.

CONTRACTORS

CONStTLTINQ, MECHANICAL

AND ElBCTKICAL

ENGINEERS
Ebtimatks Furnished on All Kindh
ELECTRICAL CONSTRUCTION.

Electric Railways Built by us:
For the Milwaukee, Racine A Kenosha
Electric Ry. Co., from South Milwaukee to
Kenosha, 24 miles.
For the Chicago & Milwaukee Electric Ry.
Co. .from WankesantoN. Evanston.26 miles.
For the Ft. Wayne (Ind.) Southwestern
Traction Co., from Ft. Wayne to Wabash,
45 miles.
have been awarded the contract for the
construction of an electric light plaiit at

We

Lebanon, Tenu.

RUBBER COVERED W!RE.

ANY FACTORY
USING POWER

WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

Should Install Our Motors.

BARE COPPER WIRE.

WRITE FOR POWER MOTOR CATALOGUE.

OE BLIND
POWER CABLES.
OFFICE WIRE.

TELEPHONE CABLES.

JOHN

A.

CHICAGO.

m Jlr^aut"!!

ROEBLING'S SONS 00.
TRENTON, N.J.

lw?

SAN FRANCISCO.

vJHBttJbsu.

RELIANCE

i

CKNERATORS
AWB MOTORS.
SEND

FOR

W

E.

4fe

^

CO.

^

^-'-'W
1

sMTT.

mfmm

MOTOR DIRECTCONNECTED TO BORING MACHINE.

BULLETIN.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

•:.

Western Electric Company,
CHICAGO,

WIS.

AGENTS WANTED EVERYWHERE.

SAINT LOUIS,

op

NEW

YORK,

PHILADELPHIA.

WESTERN ELECTRICIAN
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CENTS PER 1,000 GALLONS WATER KEEPING BOILERS CLEAN

2

BY

USIl"<>

DEARBORN BOILER COMPOUNDS.
MADE TO

SUIT

THE WATER AS PER ANALYSIS.

CT ^T

'=T?T^rrTTST

27-34 RIALTO BUILDING, CHICAGO,

*•*

ILL.

Koe#kl*, ^r-sslden'k

Telephone: Harrison 3930 and 3931.

SAMSON TURBINE

Only

Cents Each

1

Books

Practical

UNEXCELLED FOR DRIVING

ON

ELECTRICAL MACHINERY.

Electricity.

Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We build these

Turbines in all SiEes and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.

WRITE DEPT.

FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD,

CO.,

O., U. S. A.

HIGH-GRADE

ENGINES
VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

& SONS

MILWAVKEi:, WIS.,

IT.

S.

These books are illustrated and will be
sent prepaid on receipt of price.

Publ'g Co.,
610 Marquette Building,
CHICAGO.

Electrician

The

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

How to make a dynamo.
How to make a telephone.
How to make an electric motor.
How to aake a storage battery.
How to make a Wtmhurst electric machine.
How to make a magneto machine.
How to make a medical Induction coll.
How to make a pocket accumulator.
How to make a plunge battery.
How to make a voltmeter.
How to make a galvanometer.
How to make a hand dynamo.
How to make a talking machine.
How to make a H H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph instrument.

Pioneer

Famous

Limited.

Train
oftlie

World.

CO.,
Chicago— St. Paul— Minneapolis

A.

VIA

TO
THE

GREAT NORTHWEST

M'CORMICK TURBINE.

The Wisconsin Cenlral Bv. will take you there
in proper shape.
Daily trains at convenient
hours leave Cliicago from Central Station, 12th
St. and Pari! Row (Lalie Front), for St. Paul,

"^

Milwaukee, Wis.

"THE

MORGAN SMITH

LIMITED"
PICTOB*!"

.

TO

.

.

Calirornia
Hi THE UNION
ThiB train

Is rc-ally

P. A.

tables,

MILLER, General Passenger
Chicago,

Agent,

111,

AMERlC/tS MOST POPULAR RAIIAVAY

CHICAGO
ALTON
PERFECT PASSENGER SERVICE

THE JEFFREY MFG. CO
COLUMBUS.OHIO.

ELECTRIC
LIGHTED

''<oir^^—
TTv^"
S
.

FOR CATALOGUE,

JEFFREYli:CHAINS

PaulRy.)

maps and information
furnished on application to

CO., York, Pa.

OVERLAND

St.

Unequaled.
Time

AND SEND FOR CATALOQUE.

S.

&

Equipment and Service

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Ilolyoke Testing Flume.
Parties having power i>lauts which are unsatisfactory, and those contem]>latiny the improvement of powders, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use, STATE REOUIRJBMBNTS

JAS. C.POND,

St. Paul Road.

(Chicago, Milwaukee

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Minneapolis. Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

Gen'l Pass. Agent,

The

Graphite Brushes

CHICAGO -"KANSAS CITY,
CHICAGO ST.LOUIS,

That have been

.ST.LOmS".KAN.SAS CITV.

We shall

fully tested and proved superior to any In the market.
be pleased to send sample.

PACIFIC.

a FIRST-CLASS

MODERN

HOTEL, with

JOSEPH DIXON CRUCIBLE

CO.,

Jersey City, N.

J.

Handsome

Parlors, Drawing Rooms, Bed
Chambers, Boudoirs, Libraries, Smoking

and Reading Rooms, Barber bhop.s, Bath
Rooms (hoi snil cold water), Superbly Appointed

REG.TRADE MARKS

Rooms (Qlittcring wlOi Mirrors, Ciil
FraKrant Flowern, Electric Candcluhra. E'c),

Dining
(iiaHs,

Promenades, Observation

The Phosphor

Rooms, Electric

Llnhls, Electric Fans, Telephones, Electric
Reading Lamps, Perfect Heat, Etc

INGOTS.CASTINGS, WIRE, RODS,'SHEETS, ETC.
RUNS EVERY DAY
E,

IN

THE YEAR.

LLomax,G.P.&T.A.,

Omalia.Neb.

.//wV^urhMmiM

HOT SPRINGS. Ai-k.UENVER.C

Bronze SmeltingCo.Iimited,

2200 Washington ave.,philadel.phia.
JRAND PHOSPHOR-BRONZE'

— DELTA

METAL

CASTINGS, ;tampings and forcings
ORIGINAL .i^Nrb Sole Makj^rs in the U.S.

TEXAS. FLORIDA. UTAH.
CALIFORNIA .--OREGON.
"'
;i'

'!i'i!.i'p

IP -you
•SXOit

AHB CONTEMPLATING A TBir, ANV POBCAN niD MADH OVBR THE OniCAGO
>VIL.IJ PAV VOD TO WHITID TO THE UNDHIB*

OIT ^VTIIOU

'

A AI.TON, IT

aiGNEU von ItATEB, MAPS,

TIIUE-T AJDIjIlia SIO.

GiSO. J. CHAHX'TON',
OBNDBAIj PAaSBNGBR AOMHX»
OBtOAOO. ISAm

,

:

August

G.I.

1 6,

G.I.
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G.I.

G.I.

G.I.

G.I.

G.l.

G.I.

G,l.

G.I.

G.I.

G.I.

\S^

CUT

AND SEND

With yoar

OUT

IT

is sho'wn by the cut herewith.
The -water
discharged at one end through the draft tube, and, in this case, the
usual end thrust connected with single w^heels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are

mounted on horizontal shaft
is

TO US

IT

VICTOR TURBINE

name and address

firm's fnll

written in the lined space and

we

SALIENT

will

mail yon an artistic booklet prepaid,
which will aid jon considerably in the
selection of the most suitable arc

FEATURES
OF THE

lamp

for yonr installation.

VICTOR
TURBINE.
We make a specialty also

of

STEAM AND POWER PUIWPING IWACHINERY FOR ALL PURPOSES.
COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.
AfR

If inteiested

address

The Stilwell-Bierce & Smith-Yaile
GENERAL INCANDESCENT ARC LIGHT

257 Lehman

CO.,
NEW YORK,

572 FIRST AVE.,

NEW YORK,

DAYTON, OHIO,

141 Broadway.

BOSTON. 73 Oliver St.
NEW ORLEANS, 304 Hennen

N. Y.

St.,

PHILADELPHIA, 612 Arch St.
CHICAGO, 311 Dearborn St.
LONDON, E. C, 97 Queen Victoria

BIdg.

BALTIMORE, 316 Equitable

LAUFKETTER & BENDIT M.

G.I.

Q.I.

ALL OUR WIRES

G.l.

G.l.

G.l.

G.l.

G.l.

Crimshaw.
P^ss inspection and carry the above

NEW YORK
114, 116

&

MAIN OFFICE:
118 Liberty St.,

New

G.l.

G.l.

G.l.

TRADE-MARKS

BOOKS.

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:

York.

2

BOSTON

CmCjVaO:^^_

SAN FRANCISCO:

7 Otis St.

I, ,

Suite

Electrician Publishing Co.

FLOTATION
RECORDING
S-rA.IMI-E lY

OF THE MOVING PARTS OF

A.I.-rERIMA-rilMO
IS

610 Marquette

Building,

CHICAGO, ILL

IN AIR

>A/A.-nriVIE

OURREN-

ACCOMPLISHED BY

IVIiD^GIMEI-riC

SLJSF^EIMSIOIM.
EV

IMO l-O^-T F3
EIIM «^ E.
SH^E.A.r^.
^Vl_l- C: Ul 19 F7 E l>J -r «JI^E:[3 F7ECSOF3DEO.
P-F9I C-riC3Pil.
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

IMO

"A.BOUT

STANLEY INSTRUMENT
SALES OFFICE,
|-,H

810 Olive St., ST. LOUIS, MO.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

GOOD

PROiTHVlV

>"F,\V

YORK

CITY. X. Y.

St.

BIdg.

E. CO., Sales Agents,

NEW DYNAMO TENDERS' HAND-BOOK.

FIVE

NO

E. F.

G.l.

Co.,

O. S. A.

CO.,

IVIETEF^S."

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,
I

San Fkanim.sco.

I

Seattle,

VV'asji.

Cai.

33 Second

St.

ONE
DOLLAR
EACH.

WESTERN ELECTRICIAN
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EDISON niNIATURE LAflPS

THE PUSH-BUTTON
TELEPHONE.

Over 400,000 Annually Shipped
to Users.

LOOKS LIKE A PUSH BUTTON, ACTS LIKE A

PUSH BUTTON WHEN DESIRED, AND IS A
COMPLETE AND RELIABLE TELEPHONE AS WELL.

All types

:s

—

in

any quantity.

Miniature and Candelabra Sockets

and

Send for Special Booklet.

is

—-every variety.

Prompt shipment

Designed partioulafly for interion work,
inter - communicating, switch - hoard and
straight line. For oflice, home, hotel and
factory.

1902

i6,

Recej>tacles.

Dezvar Bulbs for Liquid Air.

Electric App/iance Company,
ELECTRICAL SUPPLIES — TELEPHONE MANUFACTURERS.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

92-94 WEST VAN BUREN STREET, CHICAGO.

Qeneral Electric Company, Harrison, N.

J.

We import directly ffom India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER Q UALITIES.

MICA

INDIA

Prices low.

MUNSELL
EUGENENEW
& COMPANY,
YORK AND CHICAGO.

ARE YOU CONSIDERING
An X Ray

Installation?
FOR FULL IMFORMATIOM.

so. WRITE US

WE MAKE
You Won't Need a Machine Shop

Tubes
Focus

all

types

Adjustable

of

Single Focus for Coil or Static

;

;

Crookes
Double

Specially Protected Barium
for A. C. Sets
Fluoroscopes
Patented Tube Regulator; Plateholders Actinometers and all accessories for X Ray
work.

WHEN YOU BUY TOERRING ARC LAMPS.
Some lamps are sold cheap because the manufacturerknowsthat
he will make his profit on repairs. This may be profitable for

;

;

him, but it is bad business for you.
Toerring lamps are profitable to us because they are profitable

;

to you.

Highest Awards Pfailadelpbia, 1899; Paris. 1900; Buffalo, 1901.

SEND

us your

broken or punctured tubes

for

repair or re-exhaustion.

BARtO VACUUM
156 E.

Cha8. L. Brown.

VOLT=AMMETERS.

WANTED

POCKET SIZE.

DOCKET

^^ For Testing Batteries and Battery
."J!"k, Circuits, Locating Faults, Grounds,
""

'

etc.

Send for Circular.
L. M. PICNOLET.

TB-eO Cortlanat
r. B.

ACCURATE.

RELIABLE.

^'

St.,

NEW

YORK,

BADT.

The only
"Will

&.

CO.

CONSULTING ENGINEERS AND EXPERTS,

</se
PREVENT SPARKING.

put that

hit;h

have so

50

CIS0 per Stick.
For Sale by

all

$S,00 per Dozen.
Supply Houses, or

'^ole

909 Title

^;1<ims

iDiig

on the commutator you
sought after.

Mclennan &

K.

and Tiaet

co.,

312 Fisher Building,

CHICAGO,

ILL.

CHICAGO.

THE WORCESTER

SEN! FOR 64-PAGE CATALOGUE.

CABLE REEL JACK.

A.

ENGLER,

Ph.D.,LL.D., President.

Courses of study in Mechanical, Civil. Electrical Engineering. L iiEMiSTRY, AND GENERAL SCIENCE. Extensive
laboratoriea in engineering, Electricity, Physics, General and Industrial Chemistry. Special facilities in Steam
and Hydraulics. Catalogue sliowing positions filled by
graduates mailed kkke. Address
J.

Electric Beating Apparatus.

CHICAGO.

Polytechnic INSTITUTE
EDMUND

ManuTacturers,
Bldg..

Block,

Tklk.honk H.nnrsoN 746.

Leasure.

Electrical Contractors,
Telephone Harrison 3698.

Absolutely will Mot Gum
The Brushes ...

FREE, Sample Stick.
1504 Monadnock

article that will

keep the commutator in good condition and

It will

BADT

E. E.

PREVENT CUTTING.

N. Y-

CO.,
City.

BROWN & LEASURE,

You Who are Troubled with Sparking and Cutting of Commutators to

C. M. WILLIS.

F. B.

23d Street, New York

MARSHALL,

K.

Registrar. Worcester. Mass.

"YOU PRESS THE BUTTON,

"UNIT" ENAMELED RHEOSTATS
Made

SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAQO, monadnock

Block.

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING

POWER RAILWAYS

1804 -1806. 1808- 1810- 1812 Fisher

Building,

CHICAGO.

Henry

H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

in

Twro Styles.

No I. With Heavy Angle Iron Frame
and Steel Screw, capable of handling
the heaviest underground cables.
No.
with
ble

2.

the
of

Body made of steel castings,
Machine Steel Screw, capa-

handling reels up

to 4 feet

6

inches in diameter.

Correspondence

solicited.

Cata-

logue on request.

H.

ANDERSON & SONS,
Tool Munufaoturcrs
Kstal)llshed 1871.

Aubin Ave.,

DETROIT,

THE OHMMETER
DOES THE REST."

tlnd your circuit troubles In a moment
with our direct reading ohmmeter, Ask your
supply house for it, or write for information to

You can

AllCH.
ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOMA

BUILDING, CHICAGO.

Aiigp-ist

1
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6,

CUQENE

niANK N. PHILtPia, PRCSieCffT.
WAGEHaEIL, TnCASUncR.

P.

C. ROWLAND PHILLIPS, Vi»c-PnK».
«. n. KCHiaCTON. JR., SEC.

FHILLIPS,

GENCRAk MANAQCit.

C. H.

II

WORKS,
AMERICAN ELECTRICAL
PKOVII>E\CK,
•

'

B.

'

BAEEAND INSULATED ELECTRICWIBE.
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Feeder and Trolley Wire,
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.

Railway

CABLES FOR AERIAL AND UNDERGROUND USE.
Stohe. W. J. Watson, 26 CortliuuU St.
Chicago Stohe. F. E. Donolioe. 82 Lake St.
Montreal Brancq, Kugene F. WhilUps* Electrical Works,

New Yokk

MAIN OFFICES AND FACTORIES, PHILLIPSOALE, R.

The Franklin Gas Engine

It is

I.

Stgmbaugh Guy Anchor
will hold

More than the breaking
vanized strand
It

complete. Wo sell nil neces«iry cusUDps, materials tvml detail
dr.twiujrsforiflO.aO. For real work— not
;i toy. (50 revolutions per minute.
Upli irht or horizontal form. Flnislied parts
sold sop.in\t*?ly. Kuns by eas or paaoline- For boys and nten \^'lthamechatikiilturn. Writ*.' for circular 10.

The cost

STx Ytart with Gtntral Electric Ccmpany.

Mode! Shop

eiOO

THOMAS
No.

66 Broadway,

PAKSELL & "WEED,
N.i\v York.
w

r:^t-isi

Patent CtMOt.

•ii«ts;fTv..h.

NEW YORK

•

CITY.

PttanI SollelUng.

"SHAWMUT"

lbs.

strain of a ^g-inch gal-

when 4

69c. net

is

when

JOHNSTON,

J.

Counsellor at Law,

3,000

ground.

ft. in

has been demonstrated that the average time
required to install an anchor of this
size is 5 minutes.

One-HaK Horsepower.

Worth

a fact that a 5-inch

'

I.

when

plain,

and 83c. net

galvanized.

Look over your present methods of guying and see
whether the first cost, labor of installation
and simplicity compare with the

Stombaugh Guy Anchors
Write us for Information.

ENCLOSED FUSES

We

like to

be asked

questions.

W.N.

MATTHEWS
& BRO.,
603CARLET0NBLDG.
RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

Sf. Louis.

Worm's-Eye View.

ABSOL UTE RELIAB ILITY.
THE NEW SHAWMUT INDICATING FUSE.
Shows whether blown by overload

Indicating

or short circuit.

Type P Fuse,

intact.

Fuse blown by overload, showing auxiliary

indicaliuh' patch white.

CO.,
CHASE -SHAWMUT
MANUFACTURERS.
New York Representative
WM. S. BKOWS. 3n Corllandt
New York City.

Boston,

Western Kepresenlatlve
GRIER CO.. 128 W. Jackson Blvd.,
:

t

St.,

THOMAS

G.

Chicago,

Illinois.

NATIONAL CODE STANDARD
"0. R." Weatherproof Wire.

Mo|)! Look! Listen!
There

is

danger

Slow-Barning

«

Weatherprool

and Slow-Burning Wire.
Prices and Samples on Application.

Office

and

Factory:

Wire Co.,

PAWTUCKET.

R.

I.

You had

is also danger in
better stop right now

it is too late.
You had better look into the details of your
the leakagre is.
business more closely and find
Do you want to increase your electrical business ?
Do you want to increase your receipts ?

before

where

Do you want to furnish large blocks, which now have their own
engines and dynsimos, with heat, light and power ?
If so, install our system of underground mains at once and sell
your exhaust steam for enough to pay all running expenses and
interest in the investment for steam mains.
We guarantee results.

AMERICAN DISTRICT STEAM

Phillips Insulated

There

in reckless driving.

reckless manas'ernent.

CO.,

/

LockDort, N. Y,

MENTION WESTERN ELECTRICIAN.

WESTERN ELECTRICIAN
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WAUTED, FOB SAM!
similar

WAUT

ments

(jo

COIiUUN

and

advertise-

-words or less), S^-Jo an
insertion; additional words jc each.

WAKTED advertise(jo zuords or
an

POSITIOIF
ments

$1 .00

less),

sertion: additional

words

in-

ATTENTION
from.

2C each.

WANTED.
A

armature winder capable of doing
work of all kinds and lane
Address UOX 101, care Western
Klecirician, 510 Marquetle Bldg.. Obleago.

THE SCIENTIFIC EXCHANGE,
Room 60. 6Sherman St., Chicago.

pound, self oiling, 125

repair

shot>.

WANTED.
thoroughly competent man to take charge
Must
of a telephone exchange of 200 'phones.
be able to do collecting also. Address, RICH-

A

WOOD TELEPHONE

CO., Ricnwood,

Union

OHio.

,

WANTED.
in

quette Building, Chicago,

Fan motors

for

100 and 10+

volt.s.lfi.OOiialter-

AMERICAN"

nations, in good running' condition:

3 General Electric, 10-Inch fans.
2 General Electric, 12-Inch fans.
3 Westinghouse . 12-inch fans.
4 Emerson
12-inch fans.
3 Emerson
.
.
15-inch fans.
5 Dayton
16-inch fans.
3 Motors, incomplete, win consider olT.r.
2 Tuerk two-blade Ceiling Fans. for I4fi.
ceilings. Watt-Meiers for 100 volts, 1 26 cycles. All
in excellent running order. BO Duncan 6 and
amperes. Send *5 each for the 10 and 12-inch fans;
16 each for the 15 and 16-inch; i!l2.60 each for
the ceiling fans, and $6 each forlhe watt-melers.
Add 50 cents to each order to cover pacliingand
cartage. Also nearly complete list of apparatus
.

.

.

.

.

ARE THE BEST. Send

111.

JOHN HAY KUHNS.

WANTED.

419

First National

POSITIONS OPEN.
PER MONTH.
6 Draftsmen, Electrical- Mechanical $70 up
Draftsman, Structural Steel. ..
$125 up
1
.

Traveling

Salesman

who

thor-

oughly knows the telephone business.
2 Bridge Steel Draftsmen
$100
One who
Armature Winder.
1
understands repairs, meters,
arc lamps of all kinds.
Draftsmen, Surveyors, Engineers and
Specialists will do well to register

ST.,

CHICAGO,

ILL.

SEE NEXT ISSUE.

CAN SELL

Your

Electric Ligbt, Gas, Water, or Telephone
Plant, no matter wbere it is. Send description
and cash price and learn how. I haveorcan
find the plant you want to buy. Tell me your
requirements. A. M. BARRON, Desk F, South
Uend. Ind.

Electric Light and Steam Heating Plant In
thriving town of 2,500 people: 10-ycar contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights: Ave 1,200 C. P arcand 89,82 C. P.
incandescents onstreets, 90,000 feetof wireon
streets, 415 poles, 75 meters, 45 transformers.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can be

ENGINES.

DYNAMOS.

patrons, including hoteLand using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places
All light patrons on meter basis,
15 cents per 1,000 watts.
Will sell on easy
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHERS, Piano. 111.

Write for our new price

One 1,000-K. W. direct-connected

ELECTRIC
CO?
S.CLiNTON 5T.CHICA0O

•^'t-eZ
dynamos, motors, metersand transformers
listed by this Company are at their warehouses
ready for Immediate delivery.
All

FOR SALE.

Alternators 12.^-133 cycles, 1,100 volts.

1—400

1— 20U
2—200
1—150
2—150
2—120
1- 120

12—120

2—

90

1— no

K.
K.
K.
K.
K.

K.
K.
K.
K.
K.
K.

fully guaranteed.

CHICAGO.

bMa;im i!diW.t^i
i

POLISnZwSS

'jSt.INDIANAP0LI5.IND.

34x60
20x48
20x48

Geo. H. Corliss.
Harris Corliss.

12x36

Harris Corliss.
Atlas Automatic.

i8,x24

Wheelock

13x21

Buckeye Automatic.
Buckeye Automatic.

13.K20

Russell Automatic.

16x32

Corliss.

8%x9 Armington & Sims Automatic.
Atlas Automatic.

gxi2

BOILERS.
I

1

2

& Wilcox Water

250 H. P. Babcock

Tube.
66x16 Horizontal Tubular.
60.X18 Horizontal Tubular.
60x16 Horizontal Tubular.

I
I

I
I

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

sizes.

W. W. WHITEHEAD COMPANY,
DAVENPORT, IOWA.

"
"

PUMP
"

"

FOR SALE.
inches, George H. Corliss.

38x72 inches, George II. Corliss.
32x44x60 Inches. Allis Hlowing.
28x48 inches, Allis Blooming iiill.
20x48 inches. Watts Campbell.
20x36x36 ins., Macintosh & Seymour
Compound.
17x30 inches. liuckeye Automatic.
14x24 inches, Buckeve Automatic.
16x30x14x24 ins., Deane Com. Duplex.
16x27^x10 inches. Worthington Hydraulic Duplex.
12x8x12 inches. Smltb-Valle Duplex.
10x5x10 inches. Hall Duplex.
20x9x14 inches, Blake Single.
16x10-^x18 inches. Hughes Single.

12x7x10 ins., Cope A Maxwell Single.
10x6x16 inches, Tilusville Single.
Send for Complete Monthly Stocklist.

WICKES

BROS., Saginaw, Mich.

PRATT INSTITUTE
BROOKLYN, N. Y.
TWO YEAR COURSES IN

APPLIED ELECTRICITY
AND

IN

STEAM AND MACHINE DESIGN
Write for Catalogue and Particulars,

60-K. W. EDISON, 500-VOLT.
ST. LOUIS.

PLACE YOUR
"Want" and "For Sale"
advertisements In the

WESTERN ELECTRICIAN.
Immediate Returns.

MONON
TRAINS FOR

La Fayette

Indianapolis

W.BadenSpr

Dayton

FrUck Spr

Cincinnati
Asheville

loujsvflle

MammothCave

Atlanta

Chattanooga

Jacksonville

New Orleans

St Augustine
Tampa
Havana.

cities.
\

ROBT. FERRIS' BOOK
CO.,

MONON
TRAINS FOR

All Southern

45th Street and A. V. R. R. Pittsburg, Pa.
No. 95 Liberty Street, New York City.
No. 1214 Marquette Bldg., Chicago, III.

ROSE ELECTRIC

W. " estlngbouse.
75
W. Wood.
60 K W. General Electric A. 60.
60 K. W. Westinghouse.
Large stock of direct current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus

2R—
2-

St.,

ester. N. Y.

monocyclic.

type.i.. S. !10

204 Dearborn

Mcintosh A Seymour's factory, Auburn, N. Y
Address ELECTRIC DEPARTMENT, ROCHESTER GAS AND ELECTRIC COMPAWY, Roch-

W. Wood (3 bearings), with exciter.
W. Slattery(3 Dearlngs). Dig bargain,
type A. S. 120
type A. 120.

ETC.

No. 49, just out.

vertical

W. Westinghouse. with exciter.
W. Stanley inductor, with exciter.
fieneral Electric
Weslinghoii.se.
General Electric
General Klectrlc
General Electric

SMOKE STACKS,

list

No.

U.S. METAL

now

For Sale, four 60. K.W Fdlson Generators. BOO
Volts, F. 0. B. Cars, Hamilton, Ohio.
Each $450.

W.
W.
W.
W.
W.

CHENEY, Manager.

'DLISHES ALL METALS.

Si.
Sevnearly completed.
RevoUitions perminute, 120. Steam pressure, 125 lbs.
Rated load and indicated horsepower. 1,520.
Cut-off, 26/100. This engine was ordered previous toour purchase of the Citizens' Light and
Power Company. We now wish to dispose of
same at ahargain. The engine can be seen at

engine,

Corliss.

Alternating Current Lighting.

MAINTENANCE COMPANY,

ILLINOIS
E. H.

cross-compound side-crank Mcintosh

'*

«»regory:

S. Clloton St., Chlcaio.

High Speed Automatic, Medium Speed Automatic,

BOILERS, PUMPS, HEATERS,

5

FOR SALE.

Western Electrician

ine Resul-fcs.

140

III,

Direct Current Lighting and Railway.

made in new Isolated tiuilding. Has steam
vacuum heating system using exhaust steam, 13

ENGINE 40x72

Want Ads

Chicago,

ENGINES REBUILT AND READY.

FOR SALE.

mour

I

SCHUREMAN & HAYDEN,

HEEPS ITS LUSTER. nOLDS OLD TRADE AND t
ETERtORATE. ESTABLISHED IB YEARS. SOLD BY AGENTS AND DEALERS

One hundred tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS A CO.,
261 Washington St.. Newark, N. J.

THE SCIENTIFIC EXCHANGE,
SHERMAN

S. Clinton St.,

well.

Bank Building, Omaha, Neb.

with us.

No. 6

K"

(or descriptive Circular.

rORKS QUICK AND EASY.

ST. LOUIS,

CO.,

buy or

READY AND GUARANTEED.

FOR SALE.

FIFTEEN HORSEPOWER.

ROSE ELECTRIC

171

EST'D 1809,

200-K. W., 2S0»Volt, Direct-connected Generator, complete with engine. Will pay spot
cash. Address BOX 89, care Western Electrician, 510 Marquette Building, Chlcag^o.

WANTED.
MOTORS
500-VOLT MOTORS, FROM TWO TO

invite correspondence
tliose wishing to

with

III.

AMERICAN BATTERY CO.,

suitable for a 37H K. W. 16,000 A. C. plant.
Kxcellent opportunity for cheap plant, or will
sell seiiarately.

We

Absolutely Non-lnfrlngir.g.
Protection Guaranteed.

.

.

1902

Dynamos and Motors.

ready for delivery and guaranteed.

H. W. DYAR,
204 Dearborn Street, Chicago,

1

any section of United States who
lighting
visit manufacturing and
plants, to sell on commission a well adve tised
specialty which has no competition. Address,
BOX 10?, care Western Electrlciaa. 510 MarSalesmen
personUly

1

volts.

One large Switchboard and Instruments.
Brown Engine— One 18x48 C. H. Brown.

AU

i6,

SECOND-HAND

One 45 and one 00 K. W. Edison Bi-polar Com-

first-class

electricHl

charge of

Co

DYNAMOS FOR SALE.

!

General Managers of Electric Light Plants.
We have on our list a large number of especially good engineers, electrlciaus. etc., to select

August

ON METERS

IN

3u travel

betwee

HICAC
UISVlLl

l>VNAP<t^LIS
.AND

l^JKT
I' CIN
CO VIA,

ClI

so SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME

MONON ROUTE I
C.H.ekP

Written expressly for the men who handle
the pliers.
Sent prepaid on receipt of $1.00. Address

UUXURIOUS PARLOR^KND DINING
OARS BY OAV.
PALACE SLEEPING AND COMPAnTTMENTCARS BV MIGHT.
6 TRAINS D.A.IUY BETWEBN
CHICAGO AND THE OHIO RIVER

IS

PEOPLE THINK THEY KNOW.

ELECTRICIAN PUB. CO.,
510 Marquette

Bldg.,

a(n<D

WHM'DOEL

FRANHJ.DE[D.oi.v^u

R|w'y.

»<*•< CHASKROCKWEU

CHICAGO.

P«»»=.«LMOB

'"^" "°°

CHICAGO.

CHICAGO
EDISON COMPANY REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT. ^
1280.

Machine and Carpenter
Work of All Kinds

Correspondence Sollcired

Dynamos. Armatures,
Motors, Arc Lamps,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

;
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THE

TELEPHONE GREEN BOOK

1902.
COMPLETE DIRECTORY

of the [ndependent Telephone Companies in the States of Ohio,
Indiana and flichigan, together with such state and company statistics as will be of interest to those concerned in the growth of the Independent movement,
and THREE SPECIAL PAPERS, setting forth the history and describing the Independent conditions
in each state, written especially for the Telephone Green Book by the following gentlemen
Ohio,
by J. B. Hoge Indiana, by S. P. Sheerin flichigan, by J. B. Ware.
The entire work compiled and
edited by H. H. Robinson, Ass't General flanager of the United States Telephone Co., Cleveland, O.

A

''^

:

;

;

SAMPLE ENTRY SHOWING INFORMATION FURNISHED.
LUDINQTON, Mich.

PRICE.

PERE MARQUETTE TELEPHONE COMPANY
Organized July, 1901.

Main

No Bonded

Capital $20,000.

Ofl5ce at Ludington.

Address correspondence

Indebtedness.

to

Cloth

Company.

$2.00

.

OFFICEKS.

James Gleason, President.

Leather

E. A. Fuller, Secretary.
E. A. Fuller, General Manager.

Charles (Goodrich, Treasurer.

3.50

EXCHAJJTGES.

Ludington.

Scottville.

TOLL STATIONS.
Wiley
Fountain

Custer

Weldon Creek

Branch

Merritt

Walkerville

Tallman
Wesley

Fern

Amber

Pauleson

Bachelor
Riverton
Freesoil

Exchange Subscribers

Farm Line

The Telephone Qreen Book will be forwarded upon receipt of price to any post-

244
240
112
91
224
years
30

Subscribers

Estimat:ed Increase in Subscribers for Year. ..,
Miles of Metallic Circuit Toll Lines
Miles of Grounded Circuit Toll Lines

Length of Franchises
Estimated Number of Subscribers Operated by the Bell Company

office in

the United States, carrying charges

prepaid.

in

this Territory

457

THE TELEPHONE GREEN BOOK PUBLISHING COMPANY,
Ajax Building,

CLEVELAND, OHIO.
Webb's Telephone Hand-Book. A book
expert as well as the novice.

the

for

Price $1.00,

ALL RIGHT. ELECTRICIAN PUBLISHINC
THE TEIaEF'HONE HAND-BOOK

IT'S

CO.,

S ^

l\/l

I

NEW AND REVISED

EDITION, WITH A

^ rdi u ^-fc-tO

luHcJBn^. ^t-tBoa^o.

BRINGING THE BOOK UP TO DATE.

NEW CHAPTER ON " RECENT PROGRESS,
BY HERBERT LAWS WEBB.

2IembeT of the American Institute of Electrical Engineers, and of the Institution of Electrical Engineers, London. Author of **A Practical Guide
Testing of Insulated Wires and Cables." Joint Author of ^'Electricity in Daily Life."

leo Pas^Sy 133

lllus-tra-tions, Clo-tH,

to the

IH^nd-Boolc Size, Price $I.OO.

Extract from Prefaee.— "This

little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work Is not yet come. But It ia
there la a demand for a practical book on telephone working and manag;ement. and the TELEPHONE HAND-BOOK is an attempt at meeting that demand. With the exception of a few
chayders dealing with certain forms of transmitters and receivers used in Europe, which are given for the Information of those who may wish to engage in the manufacture of telephones, the
book. Is based entirely on standard American practice; and most of the material, apparatus and methods described are peculiar to or have originated In this country."
felt that

>'o pains have been spared to make It the beet book of its kind.
It is right u p to date, intensely practical, and so plain and clear in Its language that anyone can understand and learn from
everything regarding telephone work and management. It conforms In size and jtyle to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CHAPTER

OONTBNTS

1.
2.

The Invention of the Telephone.
Soono Wave-s. Articulate Speech.
Telephony. The Bell Tele-

3.

Electric

4.

The Microphone.

5.

Current

phone.

6.

7.
8.
S.

10.
11.

Induction.
Electromagnetic
Induction.
The Induction Coll: Its Use In the
Telephone Transmitter,

13.
14.
15.

16.
17.
18.
19.
20.

The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Reoelver.
Other forms of Magnet Telephones.
The Gower, Ader and D'Arsonval ReMercadier's Bl-Telephone.
The Siemens, Kotyra. Neumayer and
Bcittcher Receivers.

25.

p>burti«d and for sale by

CHAPTER

Carbon Transmitters.

21

Various European Transmitters.
The EfBclency of Carbon Transmit-

Lightning Arresters.
Inside Wiring.
Installatlop
of
Tp;^phone

Instru-

ments,
Inspection and Maintenance.
34.

The Ondenser;

35.

Ele<.cromirjnetlc Retardation.

Its

Use

in

Telephony.

Magneto Bell.
Automatic Switches.

4i.

F'xchange Working.
'Small Exchanges.
Party Lines: The Bridging Bell.
Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Teleph*

Telephone Line Construction.

42.

Recent Progress.

Batteries for Telephone Work.
Open Circuit Batteries.
Closed Circuit Batteries,
The Practical Management of
terles.

26.
27.

Metallic Circuit.

Underground Wires

The Blake Transmitter.
The Long Distance Transmitter.
The Solid-back Transmitter.
The Berliner Transmitter.
The Cuttrlss Transmitter.
ters.

21.
22.
23.

ceivers.

12.

CHAPTER

It

ELECTRICIAN PUBLISHINC CO.,

36.

37.

Bat-

'S.
40.

ony.

6IO Marquette Building, (»iicaso

Appendix.

j

WESTERN ELECTRiaAN

14

ION

August

j6,

igoi

LEICH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

THE BECKER TERMINAL HEAD.

METROPOLITAN TELEPHONE & ELECTRIC
610 WILSON AVE., CHICAGO,

CO.,

ILL.

KOKOMO TELEPHONES
Always Up-to-Date.
we MANUFACTURE
2o-pair Becker Terminal

A

Head with

lid

SWITCHBOARDS. TELEPHONES

secured to tiead and fuses in position.

sneak currents or high potential
currents from any source.
No expense has been spared to make this Terminal Head
the best on the market. We can supply anything in the telephone line. Prices reasonable.
practical, absolute protection against lig;litnlng:,

CENTRAL TELEPHONE AND ELECTRIC

CO.,

Chicago Agents.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

Street,

Write for Catalog and Prices.

ST, LOUIS.

W. G. Nagel Electric

Post-Glover Electric Co.,
Cincinnati Agents.

Illinois Electric Co.,

909 Market
Toledo

(O.)

KOKOMO

Co.,

Agents.

TELEPHONE AND ELECTRIC
MFG. CO.,

The Electro-Magnet

KOKOMO,

IND.

-BY-

TOWNSEND WOLCOTT,

A. E.

KENNELLY,

RICHARD VARLEY.

C O N T E N T s

Continental

Telephone

Construction

Co.

GENERAL CONTRACTORS FOR TELEPHONE, ELECTRIC
LIGHT, HEAT AND POWER PLANTS.

.

Induced Magnet,
General Properties. Magnetic Field of Force. JIagnetic Units.
Iron Ring in the MagDiscovery of Electro-Magnetism.
Reluctance, Permeability.
netic Field. Calculation of Magnet Windings. Magnetic Circuit. Given Ampere-Turns
to P'ind Proper Current. Relation of Ampere-Turns to AVire Space. Room Occupied by
Insulation, Heating and Otber Limitine Conditions. Winding a Magnet for a Given
Voltage. Hysteresis, Self-induction. Alternating Currents. Traction.

TACOMA

On the Relative Values of the Windings of Electro-Magnetic Coils. Properties of
Properties of Fixed Winding Sv>ace
Fixed Winding Spaces and a Fixed Size of Wire.
and Variable Size of Wire. Fixed Winding Space and Fixed Length of Wire or Number
Constant Internal Dimensions, but External Diameter of Coil Variable.
of Turns.
Fixed Internal Radius and Interllange-Fixed Number of Turns of Same Size of Wire.

BLDG.,

CHICAGO.
CHICAGO

STUDENTS

TELEPHONE PAY

Will find that the Western
Electrician can help them
wonderfully in the study of
electricity.
Subscribe now.
I3.00 per year, in advance.

The Importance of Details. Actual Calculations. Working Formula. Diameter of
Wire to Carry Given Current. Diameter of Wire to Have Given Resistance. Thickness
of Insulation in a Given Coil. Weight of Copper in a Given Coil. Table of Constants
for Insulated Wire. Standard Tabfe of Resistances of Insulated Wires. Table Showing
Percentage of Copper and Insulation in Cotton or Silk Covered Wire. Standard Copper
Wire Table, 17 Problems (Solved) Illustrated. Cuts of 37 Magnets of Standard Dimensions, Lengths Variable. Logarithms and Anli-Logarithms. Decimal Parts of an Inch.

STATIONS and METERS
Have unique patented
features g:ivlng them

FOR SALE BY

Electrician Publishing Co.,

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDG., CHICAGO.
ttiite

510 Marquette

Bldg.,

value.

exceptional

WRITE FOR CIRCULAR.

Logarithm'ic Scale.

Chicago Pay Station Co.,
130 LA SALLE AVE.,

eHIGAGO

CHICAGO.

AND TELEGRAPH

TELEPHONE

CONSTRUCTION SPECIALTIES.

PATENTED
CALVANIZEDSTEEL
CABLE HANGER.
Note Beautiful Mechanical
Simplicity.

SEND FOR SAMPLE.
Before attachment.

These Pole Brackets forged
from ^4 and §^ round iron;
punched for
bolts -with

^

forge finish.

20-inch "Spread,"
points up or down.

ll^i-inch "Spread."
poincs up or down.

Correspond with us. We have good specialties and UP-TO-DATE. Tell us what you want.
Corner brackets, Cuy bhims and Special forgings Made to order.

THE NORTON TOOL

SF>A.IRK
COII-S
FOR EVERY PURPOSE.

CO., West Park, O.

VARLEY DUPLEX MAGNET

CO.,

'^'^\tt?^s^k\:k.^.,.

IMPORTANT TELEPHONE BOOKS.
THE

Weill).

TI'JLEPIIONE

HANDBOOK. By

Herbert

Laws

Price $1.00.
a reliiible treatise on telephony, and
a prueticjil book on telephone working and management,
based entirely on standard American practice. It is extremely usefnl to telephone inspectors and operators.
IfJmo.

150 pp.

This hniulbook

is

AMERICAN TELEPHONE PRACTICE. By

Kempster

B. Mlllei-, M. E. 510 pp. 3S0 illustrations. Price $3.00.
This is the first complete treatise on telephony in the
Engll.sh iangtiage. The text is profusely illustrated by
cuts of commercial apparatus and carefully prepared
diagrnms of circuits. No diagram is given without a full
explanation. The apparatus, circuits and methods of
the American Bell Telephone Company and of the various independent companies are fully described. The
apparatus and methods used in making all of the tests
required In commercial telephone work are fully treated.

THE INSPECTOR AND TROUBLE MAN.

Dobhs.

By

A.

E.

lOG pp. Price ifl.OO.
A practical book, written in plain langnnge. Full of
Information and diagrams for the operator, exchange
manager. Inspector, trouble man and lineman. A complete description of telephones, how to find .nnd remedy
their n-oubles, together wilh working plans for exehiuige
construction, complete with diagrams of all up-to-date
telephones and swltchbonrds.

THE

TELEPHONE. By J. E. Homans,
A, B, C, OF
A. M. 352 pp. 269 illustrations. Price $1.00.
Owing to the demand for a comprehensive book giving
a clear, terse idea of the principles governing the construction, installation, care and management of telephones and their appliances, this book has been comIt has been the aim of the author to make this
piled,
the must complete elementary book on this subject for
the

practical
gineer, and it

electrician,
is

written iu

wireman, lineman and
a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK.
Joseph

A.

Poole,

E. E. Second edition, revised
2S8 illustrations. Price $1.50.
I.

en-

By
and

'

erally.

PRACTICAL FEATURES OF TELEPHONE WORK.
A. E. Dobhs. 134 pp. Price 75 cents.
simple, plaln-speaklug handbook for

telephone man.

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING

CO..

tbe

complete handbook for telephone inspectors.
J. H. McManman. edited by Prof. C. H.
Eighth edition. 16mo, 4S pp. Price 25 cents
This little volume is an extreixiely practical work for
telephone emjjloyes, written in a popular style and devoid

By W. Hyde and
I-laskius.

of technicalities.

TELEPHONE LINES AND THEIR PROPERTIES.

By Wm.

.7.

Hopkins.

Sixth edition.

Illustrated.

272 pp.

I-'rice $1.50.

enlarged. 360 pp.
In this work the writer has endeavored to. produce a
manual of moderate size and cost, but thoroughly piactical, and detailing, as far as space will allow, the most
recent methods of telephone working. While the ro(^luirements of telcplionc cmii'oycs havi; been kejil constantly in view It is fnlly inltiiili-d iitsu lh;il the bnok shall
be of service as a .^oiiitc nl' infuniial ion on Iclephonic
matters to users of the telepbone and to the public gen-

By
A

TELEPHONE TROUBLES AND HOW TO FINL

THEM. A

practical

A

MANUAL OF TELEPHONY. A

tion. By W. H. Preece, F. R. S..
pp. 333 illustrations. Price $4.50.

new and

and A.

large ediStubbs. 508

J.

]

TELEPHONES, THEIR CONSTRUCTION AND

FITTING. A Practical Manual on the Fitting Up and Mainteuauce of Telephone and Auxiliary Apparatus. By F. C.
Allsop.

191

pp.

16S illustrations.

TELEPHONING OF GREAT
Paper.

Price

Hughes.

By

Bennett.

Price 35 cents.

MAGNETO HAND TELEPHONE.
Fitting

$1.25.

CITIES.

Up and
SO pp.

Adaptabilitv

23 illustrations.

to

Its

Construction,
By
Use.

Everyday

Price

$1.00.

ELECTRICAL TRANSMISSION OF INTELLIGENCE
AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraph, telephone, etc.
3311 pii,
Price $1.00.
SS Illustrations.

By

E. J. Hous-

ton.

Work Published, Sent on Receipt

of Price.

510 MARQUETTE BLDC, CHICAGO.

i
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IMPROVED
TELEPHONE APPARATUS
ON

EVERYTHING UP-TO-DATE.
SOMETHING NEW ALL THE TIME.

THE
RIGHT
LINE.
Xo sliding parts exceplliiL; tlio platinum coiilact points.
All springs Genuau silvuf lony, live and diirable.

—

Many improvements embodied

In

" INTERNATIONAL "

Central Energy, Multiple and Trunking Switchboards,
and Complete Uine of Telephones.
Harrison and Clinton Streets,

CHICAGO, U.S.A.

International Telephone Mfg. Co.

OF INSULATED WIRES AND CABLES.
By Hbrbbbt Laws Webb.

A New Book—Just What You

A

Practical

Guide

Need.

to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph V^ires.

PBICE, POSTAGE PREPAID, «1.00.
SEND IN YOUR OBDEB

NOW.

STROIVIBERC- CARLSON
'.TELEPHOIME MFC. CO.,
^

ELEGTRIGIAN PUBLISHING COMPANY,
Suite

510 Marauette

Building.

Y

ROCHESTER. N.Y.

"l

CHICAGO, ILL.

5_

CHICAGO.
Have You

Telephone Troubles
ARE UNKNOWN WHEN OUR

Investigated the

EUREKA'

0.20 RECEIVER?
It's

a crackerjack.

SWITCHBOARDS AND TELEPHONES
of Every Description

for

Common

Battery and Magneto Systems.

Sampler cheerfully submitted.

teioV
'OIBnilCE\

...Prices Right.

CENTRAL ENERGY SYSTEM
Is Installed in

IT

Your Exchange.

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL.

^

The Only Perfect Party Line Selective Ringing Telephones.

Write for Descriptive Circular.
No. 20 Receiver Assembled.

AMERICAN ELECTRIC TELEPHONE
Na

34 Central

Energy Telephotie.

36-58 W. Jackson Boulevard,

CHICAGO, U. 8.

5 2 9 5 O
ALONE, up

to July 29th

up to 18000

lines capacity

when

Kellogg three-tenths inch center multiple jacks
are installed.
nections.

No

transfers; straight through con-

Investigation

and comparison

invited.

KELLOGG SWITCHBOARD & SUPPLY
239

Sontb Green Street, Chicago

EUREKA ELECTRIC

CO.,

'20

Receiver Exposed.

CHICAGO, U.S.

METALLIC
OUTER

operator has every subscriber's line within her reach

in exchanges

A.

No.

143-149
SOUTH CLINTON ST.

MOON
TERMINALS

Lines installed
in multiple boards

CO.,

CO.

CASE

. .

.

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a
cable.

Write for Catalogue
and Prices.

MOON MFG.

CO.,

43-49 S, Canal Street,

CHICAGO.

A.

WESTERN ELECTRiaAN

i6

CEDAR

August

i6,

1902

POl-ES.

WITTENBERG CEDAR

CO., Wittenberg, Wis.
LOW PRICES.

A LARGE STOCK AT

o.

CEDAR POLESandTIES

hue:be:l.

J.

Producers and Wholesalers

\A/l-ii-te

Cedar

V/RiTE FOR PRICES

of

E E.NAUGLE TIE CO.

Main Yard and OfHce at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

have a gooA assodmeot of Poles on hand, and can execute orders promptly.

ADAMS

135

CHICAGO.

ST.

Write us (or Prices.

NEW CATECHISM

HAWKINS'

OF ELECTRICITY.

Plan of the Work, Contents, Etc.

LINE

New Catechism

of Klectricity will be found to be
surprisingly plain, :md free from useless and ambiguous
terms. Tlie plan upon wliich it is arranged is unique.
Tlie book is, first of all, intended to be plain and instructive; some 300 illustrations have been introduced,
so that the mere pictures will altord almost a knowledge
of the subjects.
It is a school hook from the manner in which it proceeds from tlie simple facts to the abstract prlueiples
whicli the facts indicate; it is also a book of reference
through the Index of seventeen double columns of fine
type pages; by means of this index a tliousand items of
practical imponance are atonce available.
It is an up-to-date work, which lias co&t a large outlay
of capital and time, and, in short, itisdoubtlul if any
more attractive book has ever been issued— or one more
useful.
The subjects treated upon are as foUows: Dedication
to Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Source of ElecTlie

M.KLEIN

&

SUN.

BUILDERS' TOOLS.

Our Tool Book
j( Is

of

telle
»bout
Interest to all linemen.

copy now,

f

of Everything

FREE.

MATHIAS KLEIN

&

SONSrcmcSS'o^Y,^^"'

WE BUY OLD BELTS
OB 5CRAP8, ANY 5IZB OR
CONDITION.

WE

27 W. MONROE

ST..

Ekctrical Measurements.
The Electric Kailway; Line Work; Instruction and
Cautions for Linemen and the Dynamo Koom; Storage
Batteries; Care and Management of the Street Car

Motor; p:iectro Plating.
The Telephone and Telegraph; The Electric Elevator;
Accidents and Emergencies, etc., etc.
The full one-third part of the whole work has been
devoted to the explanation and illustrations of the dynamo, and particular directions relating to its care and
management;~all the directions are given In the si mPRICE S2.00, plest and most kindly way to assist rather than confuse

The names of the various parts of the matlie learner.
^
chine areal^ given with pictorial illustrations of the same.
„
In the Catechism no less than 2r, full page illustrations have been given of the various dynamo
machines made In different parts of the country, and an equal number of part page Illustrations.
.

through
THE
Chicago North-Western

train service of the

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.

and Magnetism.
(f
The Dynamo; Conductors and Kon-Conduetors; Symbols, abbreviations and definitions relating to electricity; Parts of the Dynamo; Tlie Motor; The Care and
Management of the Dynamo and Motor.
Electric Lighting; "Wiring: The rules and requirements of the National Board of Underwriters in full;

BIdg.,'

"Best

Headquartors for Linemen's Tools.

CHICA60.

tricity

ELECTRICIAN PUBLISHING CO., 510 Marquette

The

them.
Get a

ARE YOU LOOKING F0RTR0UBLE7
IF SO, GET A COPY OF

TELEPHONETROUBLES
AND HOW TO FIND THEM

— IN—

(&

The Overland Limited, a
magnificent electric-lighted train, less
than three days Chicago to San Francisco, daily.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
two nights

BOTH MAGNETO AND COMMON BATTERY
SYSTEMS.

an

8th Edition Just Out.
Electrician

Price, 25c.

Publishing Co.,

The North. Western Limited.
electric lighted daily train

Chicago.

St.

H. R. MCCULLOUGH,
3cl

510 Slerquette BaildiBC

Vice-President.

W.

R.

CHICAGO*

CHICAGO. I

Have One.

Sent Free on Request.

ELECTRICIAN PUBLISHING
610

MARQUETTE BUILDING, CHICAGO.

KNISKERN,

Gcn'i Pnsg'rancl Tkt. Agt.
111.

Chicago,

ELECTRICAL BOOKS
to

between

Paul and JMinneapolis.

NEW CATALOGUE OF
You Ought

Rail-

way from Chicago to Omaha,
Denver and the Pacihc Coast on the
west, the Blaclv Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful
management can make it.

CO.,

—
August

1^,
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CEDAR POLES

LINDSLEY BRDTHERS COMPANY. WnOLESALE PRODUCERS ="irc1lc='-'"=P0RTLAND,OREGON &SPDKANE,WASH. 50-FOOT TO 80 FOOT

RUi

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE, MICH,

> >

Central Manuiacturin; Go.

That's what we are looking for and
how big they are either.
All siies from 20foot up, and the

MALTBY LUMBER

it

don't matter

Cbattasooea,
TCILll.

price

is

Mfre. and
Dealers in

right.

BAY CITY, MICH.

CO.,

Ifyou want

Yellow Plae,
Cress Arms,
LooaSt Fins,
OaK Fins, Slectrloal Uonllings, Oak Braekets.
LAROB STOCKB UN HAND.
Delivered prices quoted. F. O. B. care, your ci&y.

CEDAR POLES

in

POSTS, SHINGLES,
Tie Plugs, Paving Blocks, Etc.

Write Us

It

aoy quantity.

will pay.
Send your Book Orders

to

ELECTRICIAN PUBLISHING CO.,

THE MORSE CEDAR CO.Saginaw.Mich.

510 Marquette

Bldg., Chicago.

THE PORTER CEDAR

POLES, TIES, POSTS. 'vr/r-T.

CEDAR POLES
WORCESTER
MARINETTE,

C. H.

We

PRODUCERS.

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

*i-«»r«r»F>t

CO.,

inquiries always.

want your

HALL

WHITE CEDAR POLES.

CO.,

BROOKS,

L.

TOMAHAWK,

ihipm^n-ts -from l_arg^

WIS.
S-fcocslc.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

WIS.,

Produetrs and Wholettlirs of Whit* Cidar Products.
Write foracopy of ourTELECRAPH CODE FOR CEDAR PRODUCTS

D. M.

FULMER LUMBER

CO., Florence, Wis.

t^^'ii^r"'
CEDAR POLES
UPON
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

Cedar

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Larg* Stock Constantly en Hind.

BERTHOLD

POLES.
to

80

IVI
Manufactured from the Best Long Leaf Yellow Pine.

Poles
CROSS
ARMS.

JENNINQS,
ST. LOUIS.
LONG LEAP
ft

WNITS ORDAR.
IDAHO CEDAR ip

Minn.

Ohemleal Building.

fl.

PINE AND PIR.

In

Carload or Less Carload Lots.

THE STANDARD POLE AND TIE

POLES

W.

44 BROAD

CO.,

ST.,

C STERLING & SON,
MONROI, MICH.

NEW YORK.

TIES.

EI*T«D Fole Yard! io^lUctileaB^
WbDlesal*
'iesaw Fffoduofiia (at tO rsMt.

POLES
Y^U

CEDAR
IT \*^i
To get our Prices on 25-foot

6's by return mail. We
well.

Money on other Lengths as

can Save You

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
CHICAGO,

CO.,

ILL.

nT> A vr'TT ( Keystone Telephone Building, Philadelphia, Pa.
.•( Electric Huildins. Cleveland, Ohio.
?^5l;rnnf!.
Ul)lill.l,s.
I

Have YOU read the

HAND-BOOK

NOT,

IF

Dynamo
out

F. B.

POi^E DEALERS ADVERTISING
IN
THE WESTERN ELEC-

BADT?

WHY NOT?

tenders cannot get along with-

it.

Sent prepaid on receipt of price, St. oo.

Hew

Ynrl<.

Preserve Your Copies
- °-^ Western Electrician.

NEW DYNAMO TENDERS'
By

346 liroadwav.

TRICIAN OBTAIN MOST EXCEL-

LENT RESULTS BECAUSE
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

IT

BINDERS $1.00 EACH.
ELECTRICIAN PUBLISHING
Snlt* 510 Marquette Building,

1.0NQ DISTANCE PMONE^
ELEGTRICIAN PUBLISHING CO,,

510 Marquette

Building,

-

CHICAGO,

.

-

CO.,
.

.

OHICACJO.

rdl.es

A.P.riOPKINS & C0.E5CANABA.MlCM.

WESTERN ELECTRiaAN

Photometer
that our

lamps are the

best.

Increased

orders from

correctness of

we

certify

to the

his tests.

1902

O D Transformer
X

our customers

i6,

Westingfhouse
Transformers

The Man Behind the

knows

August

to

50

K.W.;

7,200-16,000

and 3,000 Alternations.

But

guarantee every lamp leav-

Type N Transformer

ing our works to be perfect in

every

detail,

and

of the rated

to

50 K.

W^.; 7,200 16,000

Alternations.

candle-power marked on bulb.

In the Westinghouse Trans-

former each

heat with equal facility and

Sawyer=Man

Electric Co.
New York

no uriequal expansions occur
to injure the insulation.

For Transformer Booklets, Address Nearest Sales

Westinghouse

SALES OFFICES:
Chicago,

San Francisco,

Boston,

St. Louis,

Detroit,

Washington,

coil passes off its

Philadelphia,

Syracuse.
Seattle,

Pittsburg,

Buffalo,

:

Office of the

&

Electric

:

Mfg. Co.

Pittsburg, Pa.

Cincinnati,

SALES OFFICES IN ALL LARGE CITIES.
Dallas.

Atlanta,

ELECTRICITY FOR ENGINEERS.
Latest Edition,

Now

Just the
PART

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

CONTENTS.—CHAPTER I: Electncity;

r .

and Insulators; Eiectro-Motive Fojrce;
Mres.—CHAPTER II: Dynamos; Mapnets; Field Ooils:
filwi-Conauctors

Positive and Negative: Conductors,
Voits; Resistance; Olims; Current; AmElectro Magnets; Permanent Magnets.—

III: Armatures, Constmcfion of, Uillerent Kinds of; Commutators, How Made andConected: Heating of Armatures; EHdy Currents.— CJi AFTER IV: The Current; How Produced;
Induction; Series Woimd Dyifamos; ShuntWound Dynamos; Exciting the Fields; Constant Curmntand Qanstant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
'CHAPTER V: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Oaadle Power; Operated in Series: Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.— CHAPTER VI: Tlie Arc Light; How Formed:
Oauses of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different
Oondltions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
l.»mps; Clockwork Lamps; Double Lamps; Troutiles in Lanips.— CHAPTER VII: Commutators
md Brushes; The Brusk Commutiltors; Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Rrushes; Correct Position of Brushes; Sparking
»t Bruslies; Care of Brushes and Commutators; Flashing.— CHAPTER VIII: Current Regulation;

CHAPTE-R

Hand

Regulation;

By

Position

of Bruslres;

Resistiince Box;

Resistance Coils.— CHAPTER IX:

American System of Automatic Current Regulatioa; The Dynamo: Regulator; Action of Regulator.
Brush System of Automatic Current Regulation; Brush Armatiire: Diagram of Circuits through Dynamo, Regulator and Lamps; Dial or Regulatoa-; Care and Adjustment of Dial;
Dial Controller; Circuits and ConnectioDS of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.— CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Diagram of Circuits Description of Parts and Operation.— CHAPTER XII
Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.- CHAPTER XIII: Schnyler System of Automatic Current Regulation;
Kynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regutotor; C rcults in Regulator. -CHAPTER XIV:
Thomson-Houston System of Automatic Current
Kegulation; Dynamo; Armature; Commutator and Brushes; Condroliing Magnet; Wall Controller;
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo: Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scab; Solenoid Maters.— CHAPTER XVII: Voltmeters; Pressure
«nd Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Dlffer•ntlal Apparatus.— CHAPTER XIX:
Wheatstona Bridge or Electrical Balance; Diagram of Cireults and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX;
TheM_agnetoasaTe.stlngInscrument; Armature: Field; Bell; biagram of Circuits.-CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma«hln6s.—OllAPTERXXII; Switches and Switchboards; Loop Hwltch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: ElectrUc Motors; General Principles the
Bameasm Dynamos; Typos; Shunt and Series Motors Suitable (or all General Purposes; Regulaonof
of Shunt Motors; Of Series Motors; Counter E. M. F.: Direction of Rotation and Direction of
Onmnl
'*^t; Stutlug Motors; Diagram •! Connection.

CHAPTER X:

;

Orders

:

for

above book, or any

electrical

PART

II.

tors; Regulation;

Alternate Current Dynamos; Prinoiples of th«
Types or Alternft.
Leading Systems; The Brush Generators; Magnets; Armature; Principles of In-

duction.— CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatureff;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dyna-

mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Traniformers: Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Ef-

Transformers.—CHAPTER V: Transformers Continued Induction Coils; ConTransforming Up and Down; Design of Transforiuors The Static Charge; Protection
Against; Grounding the Secondary; Other Devices; The Foil I'rotector; Different Types of Tranfr
formers.— CHAPTER VI Transformers, Concluded; Fuses; Regulation: Winding of Transformerfl;
Connecting to Circuit; Regulation; Safety Fuses.—CHAPTER VII; Parallel System Series Ar«
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses: Diagram of Series Arc Light Circuit.—CHAPTER VIII: Linos of Fores;
Hysteresis: Magnetic Penetration; The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis. —CHAPTER IX: Arc Lamps; In Series; The Westinghous*
Arc Lamp; Diagram of Circiiits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
fect of Induction;

;

verters:

;

:

;

Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAPXI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Current!
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Seveml
Forms of Instruments.— CHAPTER XII; Measuring Instruments, Continued; Hot Wire Instniments; The Catdew Voltmeter; Details of the Instrument; Low Potential Voltmeter.— CHAPTEB
XIII: Voltmeters; Double Coil Voltmeter; Two Types.—CHAPTER XIV: Spring Meters; Curie*
Spring Meter.-CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Operation of Instrument.—CHAPTER XVI: Kecortiing Meters; Stanley Meter; Construction and Prl*
eiples of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.— CHAPTER XVII: Generators in Parallel:
Difllcuities in Operating^ Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits.CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and Heati
in^ Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors,

TER

work published promptly

ELECTRICIAN PUBLISHING

CONTENTS.—CHAPTER I:

Field: Field Current Armature; Winding: Connections; Lamination; Different

PRICE, $2.50.

sent

on receipt of

price,

CO., 510 Marquette

postage prepaUL

Blag.,

CHICAGO.

!

WESTERN ELECTRICrAN

Angtist r6; igoz

Uonroevllle, Ind.

,

July 14, 1902.

Port Fayno Kleotrlo Worka,

Fort Wayne, Indiana.
Oantlenen:Durlnc tho severe eleotrloal etorra at this place,

i»

lightninc struck the line and entered one of your 30-light type "A"
oil transformers. Ho. 40046.
the oast iron cover,

The dieohaxce blew the fuse and burst

l.dld not thiMc it possible for a transformer

to be Eood for anything after this severe dlscharee, but on having

eane tested out oareftilly

1

find that the colls are not injured in

the least.
I

cannot too highly rooommend yojjr type "A" Oil Transformers to

central station men.
Very truly yours,

<^^ o(ij^,
3upt. Electric Light Plant.

5^!r!nrn?n?!r?nnfr!r?!nn?!f?!!r!!?!f!!n!!?nf!f!ttnf!tn!fnf?nrn?6$

NOW READY
WESTERN ELECTRIC:AN'S

MOONLIGHT SCHEDULE
FOR

Id02.

-TEN OeiM-rS A. OOFtV.
Electrician Publishing Co.,
510 MARQUETTE BUILDING,

CHICAGO.

•J^^^^

TsauuaumaimiiiamuMaai^auuiMauiuuaaiuiUiis^;

WESTERN ELECTRICIAN

New Papeh^Weight.

Augiist i6, 1902

VULCANIZED FIBRE.
Highest grades for electrical Insulation and mecbanical putpout, in ibects,
tuba, rods and special ihape*. Catalogue* and samples on application.

VULCANIZED FIBRE CO.,

-

Wilmington, Del.

As

drilliTN^Ji^s

tf\ese
Clarv\p5

>,

are

^

Uncc(Ual(i.4

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AlTD

JlJXfcTIOW BOXEIS,

SWITCHBOARDS, PAJfEL BOARDS, SIVITCHES, ETC.
""""iifliiiilillHt

Sent on

request

to

any Supply Company

Mftiled to any address for ten
cents to pay postage and packing.
We have tried to make a good paper-welerht
as we have always tried to mahe a good fuse
wire.

THE BEST

orilcer or P. A.

CHICAGO FUSE WIRE & MFG. CO.
8B3 BROADWAY, NEW YORK.
368 DEARBORN ST.. CHICAGO, U.

It Pay.s to

Get the Best from

EDWARD BONVILLE
HAVEN, VERMONT,

VERMONT

P. •, Lock Box 24, FAIR
Manufacturer
of all kinds of Slates for Electrical
All Sizes of Slate Switchboards.
IJest Ulack Enameled and Marbleized Finishes in Vermont.

SLATE

Purposes

FOB

Electrical Purposes.

CHICAGO

ILL

U'SA

'

=;rv^t^^,':

S. A.

EDISON

-THE-

BATTERY FAN OUTFITS

CROCKER.

...WITH...

WHEELER
MOTOR

EDISON PRIMARY CELLS
Are tiie only efficient battery fan outfits on the
market. Invaluable for the sick room.

ACCURATE ELECTRICAL DESIGN,
MECHANICAL STRENGTH AND
PROPER METHODS OF CONSTRUCTION
INSURE A READINESS FOR CONSTANT HARD SERVICE.

OVRSPEaALTY:Hi«li grade
engines of medium capacity
for hi^h or low pressure.
60 sizes under 200 H.P.
If
I

interested in Electrical Machinery, write to us.

B-FSTUKTEVANTCO,
BOSTON, MASS.

Write for Catalogue No.

SALES OPPICBS

NEW YORK - PKIIADEIPHIA « CHICAOO
Office

and Works,

IN

-

ALL LARQB
•

CITIES.

AMPERE,

=

N. J.

FACTORY,

,

Orange, ^'ew Jersey,
U. S. A.

CHICAGO OFFICE,

I Black Diamond
4^

Bst. 18«3.

Twelve

File

4.

EDISON MFC.
NEW YORK

CO.,
OFFICE,

83 Chambers

Street.

144 Wabash AT.nue.

Worksl
BUFFALO
\»
HIGH SPEED
ENGINES

IBC 189S.

Special

Medals

FOR

Prize

Awarded

al

Gold Medal

.

Internallonal

at Atlanta,

Expositions

1895.

ELECTRIC LIGHT «ND

PdWER

SERVICE.

TYPES:

*J OVB

I
^

A»B ON BAJLK ISl KTKBY I.EADINe HAKDWABK ^
MTOKB IN THE UNITED STATES ANI> CANADA.
J^

eOOJt>l«

4ff

6.

&

HORIZONTAL
VERTICAL
SIMPLE

COMPOUND.

H.

BARNETT COMPANY

PHILADELPHIA, PA.

:

SIMPLICITY OF DESIGN.
DURABILITY OF CONSTRi>CTION.

HIGHEST STEAM ECONOMY.
CLOSE RtOULATION.

| BUFFALO FORCE COMPANY
^
BUFFALO, N.
Y., U. S. A.

eshan Qedric
YOl.

nil.

$3.00 Per Airui.

MP FV
llYlf^lLCiA.

I

I

Oopyrtpht,
PtlbilfihinK

1901. by Eleotriolan
Compan?, Chicago.

MOST 23,

neiCAGft,

Kntered at ChlCflpo PoHtoffloe as
raail matter of tlie second class.

1902,

INSULATED
WIRES AND CABLES.

!M.

RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.
WtSTEBN CELLING AGENT.
Simplex Electrical Company,
"^I'^.^^v^^l"''^'
HlXSOff,
H.
R. HIXSON,

STA]VD.\R1>

WIIKr4

L.

Candae,

H. BiinnI Ch«ev«r,

I

unnaiiiiK:
"'"•9"'-

IVattonal Code Standard.

FOB

"*'" O*"'*

ea^BARmY'siREET.
It

to Get the Bust

CO.,
TRENTON, M. I.

from

Lock Box 24,

SLATE

Geo.T. Manson, Gen'l Sup),
W. H. Kodglns, S«cy.

Pays

»'"' Factory,

EDWARDFAIRBONVILLE
P.O.
HAVEN, VERMONT.

VERMONT

CO., Ltd.

253 Broadway, New York.

I

I.

CRESCENT INSULATED WIRE AND CABLE

Manson Tape, Candee ""IfX Wires.

THE OKONITE

R.

WIRES AND CABLES

Sole Manufacturers of

Okonite Wires, Okonite Tape,

Co.'s

CRESCENT RUBBER INSULATED

RUBBER INSlTtATIOK.

TRADE MARIC

Rubber

A.
OFFICE AND FACTORY: BRISTOL.

1889—Paris Exposition,
Medal for Bnbber Insnlation.
1893-World's Fair,
Ifledal for Rubber Insulation.

THE

R

1.

>A^IReS

BOSTON, MASS.

.75-81 Cornhlll,

CHICAGO.
Brock, CHICAGO
lonadnoc'K Block,
137 Monadnock

National
India

RUBBER COVERED

I.

1

Certs a Copy.

10

^'ri".;^ir^r

Slates for Electrical Purposes

All

FOTt

Sizes of Slate Switchboards.

Kest IJlHCk Enamel' d and Marbleized Finishes In Vermont.

Electrical Purposes.

INDIANA RUBBER AND INSULATED WIRE CO.,
322 The Rookery,

66 Liberty

St.,

Pittsburg.

New York

City.

Mills Bldg.,

All

Wires are tested

101 Milk

,

Also

4«rade

HIerli

2,000

USE.

IN

Bipolar and Multipolar Uotort
M to 60 boruepower. D^iiA-

fro-n

BARE AND INSULATED

Expeiiiuental woilc for inveiitorft:
ftoytliliig 111 metal trnm. a aingle
piece i'> a complete worklnET model.
Exhihltloo
Apparatus fvr colle(te.-<

Pa.

Bnbber CoTcred litres and Cables.

The Franklin Model Shop

TDtHlelR.

Philadelphia,
Boston.

St.,

ElectricCabieSjConduits, Wires and Accessories.

JOWBSBOBO. IN».

at Factory.

San Francisco.

Go.

1225 Betz Bldg.,

Westinghouse Bldg.,

Chicago.

UNDERGROUND, AERIAL SUBMARINE AND INSIDE USE.

TBLEPHONB. TBLEORAPH AND FIRE ALARH CABLES.

Gable

Underground

Standard

MANUFACTURERS OF
Paranite Rubber Covsrad Wires and Gablasi

W* mU

moB from 10

Utrbte to TOO.
or rent. Good profits for agrenta.
TbeUobon Elec.Mf2.C0.. Troy, OU*.

Int. t>du<*tlon »«iii|ilefl of pit t-

Speviftl tools f-r making metol rii-veUIes. I'lrentfoi.Bper(tfctKl. Prawlug^ anddfii(gnsworked
oot from iiiveitturs" luea». Send for

ented»rtlcle,s.

circular

l»-l^l

W.

31st Stieet.

WIRES

ELECTRICAL

10.

PAKSELL & "WEED.
York.

»w

OF EVERY DESCRIPTION.
CROWN

GASOLINE MOTORS

THt^

PHOENIX GLASS CO.I
MANUFACTURERS Of

RAIL BONDS.

GAS AND ELECTRIC

-FOR-

#

BICYCLES,

GLOBES, SHADES, Etc.

VEHICLES,
'

LAUNCHES.
LOWELL MODEL

American Steel &Wire Co.

CO.,

CHICAGO.

NEW YORK.

WORCESTER.

DENVER.

SEND FOR

•

COPY OF OUR NEW AND

LATEST CATALOGUE.

SAN FRANCISCO.
Pittsbnrgh.

NORTH CHELMSFORD, MASS.

fSSP—J EXCHANGE
5«^
t^L
ERt
TELEPHONE
GENUINE SWEDISH
COAL- GRAIN

NewYork,

GMcago.

EQUIPMENT.

TELEPHONES-ALL KINDS. TEST SETS-DESK SETS. We help new
companies

to start right

and

old

ERICSSON

exchanges

to improve.

CO.,2g6 Broadway, New York.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

KNIFE SWITCHES

Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

MONARCH
247-249 Pearl

FIRE APPLIANCE CO.,

New

St.,

WE HANDLE

....

Yorit City,

ALL SIZES

WESTON
*' —
^i«f

and

Elecirical Ingtmeni. Co.,
Wavtrly Park, NEWARK, N. J.

GRADES

AND CARRY ALL STYLES
IN

Wtttoi SUidard Portable Dirsct

M^

Voltmeters,

Millivoltnieters,

Ammeters,

Mlillammeters,

Voltammeters,

Prices In

OOOI

4kl_l_

STOCK.

proportion.

lOIVIi

Ground Detectors and Circuit Testers,
'

Ohmmeters,

TH
f'ortal)ie

Galvanometers.
\

Our Portable Instnimenls are recoKnIzed as
The Standard the world ov-.-r. Thu Scml-Port-

^STANDARD ELECTRIC
I

,

13

W. 3rd

Street,

CO.,

CINCINNATI, OHIO.

j

able Laboratory Standards are

.till b<;tter.
|

Our Statloa Voltmutert and Ammeters ^re
un.snrpasf.ed In [>olnt o£. extretno accuracy^and

lowest consumption of energy.

j

Bnttrs— Ruropean Weston EJccttleal Inttrumcnt Co.. RllieiMr»«9C Ko. 88.

I

.

loNDos— Elliott

Weston l!(tandarfl l^ortab^e Direct
Aeadin^ VoHxneter-

Mention the

BrOB., No. 101 St. Marlins Lane.

Wmttrv TUs'trichx when

writ-

FOR HICH GRADE

I

I

'.

INSULATING
VARNISHES
ADDRESS
.,.,

„

,,y/-

-

'

Standard VaRnish Works

CHICAGO

^NEWYORK

'

lONOpN

WESTERN ELECTRICIAN

August

23,

1902

k IMOST

"TYPE F" SWITCHBOARD INSTRUMENTS

iMPORTANT
POINT ON

The

pointers

back and
before

from

of

forth, after a

coming

many

so-called dead beat instruments will oscillate

change
In type

to rest.

their position of rest to

a

of circuit conditions, for a

H,

K and F

new

minute or more

instruments the pointers swing

when

position of rest

the current changes

nvithout any intermediate oscillation.

This

quality has been obtained without sacrificing in the least the accu-

racy or the sensibility of the instrument.

OTHER VALUABLE FEATURES EXPLAINED
31, 2D

DETAIL IN BULLETIN NO.
Type F Voltmeter, Back Connection, One-Third Actual

IN

EDITION.

Size.

WAGNER ELECTRIC MFC.

ST. LOUIS,

CO.,

lyio.

EDISON PRIMARY BATTERIES.
3N-LALANB
ronMCHLV KNOWN AS sDlaON-LALANBC

FIBRE-GRAmTE

There's
%dth

t

COMMUTATOR.
ron CA* ENGINES.

CONSTANT eURSCnT

SLOT MACHINES,

NO LOCAL ACTION.

AUTOMOBILES

WILL

.

Bfiing 90 per ccnr. pure gnphke, ii iasarei low
resistance, no sparking under > varying load, and

nomic brush on the market.

il

Send for price

HOLMES FIBRE-GRAPHITE

NOT FREEZE.
,

LIOUIP TIOMT

RAILROAD BiaNALS,

Friction
CoiDmatator Brusb.

longer wear.
TLerc is no greasing required.
The Fibre- Graphite h therefore the most eco-

Bf^USH.

I

No

Fibre- Graphite

the

^"LVT -v\j?.r\i:m \\\c

liat.

Mi=G. CO.

SISSWakefield St.,«ermantown, PHILADELPHIA.

\/

CELLS ron

CROSSING SCLLS.

FOBTASLC

Don't Overlook a Good Thing.
FULL DESCRIPTION IN BOOKLET NO.

I have somsthing eatirely nsw in motors.
New principle, one-quarter to five
horsepower.
Direct and alternating current, any spaed, any voltage, any frequency.

4-

EDISON MANUFACTURING COMPANY.
'''^•'reRY,

ORANGE, NSW JERSCT,

NEW TORR

U. S. A.

OPriOE, SS

Half the Weight,

Increased Efficiency,
Increased Durability, Perfect Ventilation,
Cost Less than any other Motor.

OHAHS

OHISAae OPFIOK, t4M«

THE
IN

OWI.Y

HOUSE

You had

HENRY

AMERICA MAKING A SPECIALTY OF ELECTRICAL GLASSWARE.
-

p. S.

WE CARRY CLpBES

2 'A

-Z'/n-

and

A. COIT,

I will

explain in detail, send cuts, etc,

St. Louis.

Laclede Bldg,

— Also something Startling and New in Electrical Specialties.
Let

AND SHADES FOR
ALL KINDS AND
CENTURY

better drop raea line,

me

tell

you about them.

TYPES OF LAMPS.

RELIANCE'

AND ENCLOSED
OUTER AND INNER
ARC GLOBES.

OPEN

QKBJERATOBIS

ANO MOTORS.
SEND

SEND FOR OUR ILLUSTRATED
CATALOGUE.

FOR

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

THE CENTURY GLASS COMPANY,

BULLETIN.

BELLAIRE, OHIO.

-

-

WIS.

AGENTS WANTED-EVERYWHERE.

Ann

No. SIX

^-"

t^nHKHHRflvi^Kinii
-

kt

w

.«j.

.

A

First-Class Medical Apparatus.

*•

RETAIL PRICE, S2.50.

SOLD BY ALL DEALERS.

MADE BY

MANHATTAN ELECTRICAL SUPPLY
32 Cortlandt

NEW

Street,

YORK.

188

Fifth

Avenuei

CHICAGO.

CO.,

:

August

,

WESTERN ELECTRICIAN

23, 190^

STORAGE
BATTERYGO.
THE ELECTRIC
>HIUA,DI
»HIA,

«e "Cbloclbe accumulator" r^,J'StrjM^;".Z\o'^:^tJ^^''^r;
Etc.
Alarm and Telegraph Service, Train Lighting, Laboratory, Etc,
YORK.
CVinc
R»
The "Ejibe
accumulator" ror aeotHc vehicles. bS
iS;S.!sr.:,,
^
3937
DEPOTS
(

New

Philadelphi.\.

AUegheay Ave. A

York,
Boston,
Chicago,
Broadway. MStateSt. MarqiiettbBld.

19tli St. 100

Baltimore,
Continental Trust Bid.

St. Louis,

Wainwrlghtuld,

A DAY Ml NIGHT SIGN
A

Bear

in

mind

that

FEDERAL
ELECTRIC

^ f rw TW ^
^^^^-•A^VJ
and

G GreenVood, Mor.

34 Empediado

Street.

ELECTRIC

COMPANY'S

are un equaled for driving all
classes of machine tools.

equally
atnight
strong argument.

tractive at

Si2SO ^^^ YEAR

F.

DIRECT CURRENT MOTORS

^^^

daytime^a

in

San FiiANnsco,
Cleveland,
Detroit,
Nevada Block. New England Bldg. Michigan Elec. Co.

SPRAGUE

novelty in sign construction.

St.

ST. LOUIS.
Olive St.
^ DETROIT, MICH.^^IOI Woodward Ave.

PRICE USTS AMD DESCRIPTIVE BULLETIMS FORV/ARDEO UPON REQUEST.

SALES OFFICES:

148 W. tSth

"ElV

Write for Descriptive Bulletin No. 206.

net

\ff^^^jy^

income per kilowatt of
station investment is averaged from
300 of these signs in service in Chicago.
Write for Bulletin No. 50; large size
halftone engraving of this sign on fine

enameled paper sent

GENERAL OFFICES:
527 W. 34th St., New York.

free.

CHICAGO OFFICE:
Fisher Building.

Federal Electric Co.
84 Market

^FKOtnAL KLCCTHIC COMI

Street,

CHICAGO,

ILL.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
•

AND

THE CUTLER-HAMMER MFG. CO.

AGENTS
STURTEVANr ENGINEERING CO., LONDON. CNG.
KILBOURNE & CLARK CO.. SEATTLE, WASH.

Ai INCANDESCENT LAMP represents
vigilance In cutting costs to a

408

KER

N. J. R. R. Ave, ,

NEWARK,

BRANCH OFFICES:

NEW YORK-CHICACO.

MILWAUKEE.

a large Investment of capital, Ingenuity and skilled workmanship,

minlmim.

'

MAIN OFFICES. AND FACTORY:

A successful lamp maiufacturer can Dot afford

120 LIBERTY ST.,

N. J.

It

sold at a price lo low as to necessitate eternal

Is

to experiment with poor materials.

This explains

popularity of

iiie

IIMUIVI

NEW YORK.

We Duy and
Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
W ire A Mfg. Co. —
—

Adams-Ba^all Electric Co..—
—
AJoron Smoking Pipe Co
—
American Battery Co

Chic. Fuse

Amerioftn District Steam Co. 11
Amer. Electrical Heater Co.-

Chicago Pay Station Co

—

15
Amer. EL Telephone Co
American Electrical Works.. 11
Amer. Steel *t Wire Company 1
IG
Anderson dt Sons. W. H

B
Baker A Company
Bario Vacuum Co

BadlACo..

10

F.

3

—

.

C. M. A

St. P. R.

R

8
14

Henry A
2
Columbia Telephone Mfg.Co.13
Colt.

Continuous Rail Joint Company of America
7
Crescent Ins Wire A Cbl. Co. 1
Crocker- Wheeler Company .20
Cutler Hammer Mfg. Co
3
Cutter Elec. A Mfg.Company—

10

20
Harnett Company, G. & H
8
Bayley A Sons Co..
Beardslee Chandelier M fg.Co.lO
Beardsley Gravity Dam A
Construction Co
16
Beldler A Co Francis

W

.

—

—

A W.

Fuse Company
Dearborn Drug A Chem. Co 8
Diamond Meter Company
.16
Dlcke Tool Company
Dixon Crucible Co., Joseph.. 8
D.

—

,

Berthold A Jennings
Be«ly A Co.. Charles H

Edward
Bossert EL Constmcilon

17

20

Bonvllle.

\

Co.. 7

Edison Decorative A Miniature Lamp Department
10
Edison Mfg. Company
2

—

A Company

Brooks, Hall L

17

Edwards

Brown A Leasure
Buffalo Forge Co

10

Electrical Engineer Institute.—

20

Electric Appliance

Central Electric Oo
Central Manufacturing Co..

6

Century Qlaag Co

2

.—
Ontral Telephone & EL Co..—
Cbaee-Shawmut Company... 11
8
Gl]ac»co A Alton Railroad
7
Cft >'. W. R. R
7
A
cj.
Ry
B.
C.

—

.

Chicago Edison Comi>any

.4.

13

Fulmer Lumber

Co., D.

M.

...17

Chicago Insulated Wire Co.

20

Company. 10

Electric Storage Battery Co.. 8
Electrician Pub. Company ... 18

Ericsson Telephone Company

Eureka Electric Company

1

15

Federal Electric Company... 3
"For Sale" Advertisements.. li
Ft. Wayne Elec. Works., Inc.i0
17
Fowler, John H
Franklin Eng. A Elec. Co....—

General Electric Company.
4
General Incaodescent Arc
Light Company
General Incand. Lamp Co
Great Western Smelling A
Refining Company
12
Gregory Electric Company ..12
.

.

—
—

Hartford Steam Boiler Inspection A Insurance Co ... 10

Klein A Son, Mathias
Kohler Brothers

Kokomo TeL A EL M.

16
10

Co.

...14

—

Leather Preserv. M. Corp
Leffel

A

Co.,

James

8

Lindsley Brothers Company.. 17
Lowell Model Co
1

—
Machado A Roller
Maltby Lumber Company
.17
Manhattan Elec. Supply Co.. 2
.

Hazard Manufacturing Co.. ..20
Hobart Elec. Mfg. Company.. 1
12
Hoffman, G.W

Marinette Iron WUs. Mfg. Co. 9

Holcomb-Lobb Co
Holmes Fibre Graph. Co
Hopkins A Co., A. P
Huebel Company, C. J
Humphrey, Henry H

Metropolitan TeL A El Co. ..15
Mica Insulator Company
10
Miscellaneous Advs
12
Monarch Fire Appl. Co
1

17

2
17

16
10

Illinois Electric Si>eciaUy Co. o
Illinois

Maintenance Co

12

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co. ..
India Rubber A Gutta Percha
Insulating Company
Internafl Corres. Schools
International TeLMfg. Co.

Co

4

..15

8

Company

17

20

—

—

Ins, Wire Co
Norton Tool Company, The.

1

16

New York

5
.

Pignolet, L. M
Pittsburg A L.

Porter Cedar

1

8
10

S.

Iron

Co

17

Company

Pratt Institute

17

,

Rauscher, John
Reisinger,

Hugo

Sturtevant Company, B. P...20

7

Reynolds Electric Company.—
Roebllng's Sons Co., J. A
12
Rose Electric Company
12

14

Sawyer-Man

5

Elec.

—

Company.—
G
.12

SchoonraakerCo., A.

W. H
Schureman A Hayden
Scientific Exchange
Schott,

20
\Z
12

—

Shelby Electric Company
Slgnalold Chemical Works.. .—
Simplex Electrical Co., The,. 1
Simplex Elec. Heating Co... 10

Co., S. Morgan
9
Spies Electric Company
90
Sprague Electric Company.. 3
Standard Electric Company .. 1

Smith

.

Okonlte Company, The
Paragon Fan
Parsell
Perrlzo

A

.

Motor Co

A Weed
& Sons
Eugene F

Phillips,

Phillips Insulated Wire Co.

—
1

17
11

.11

F'or 01^ssi£iecl In<a.©3K o* Acaveirtisoi:xae>i:its

Standard Pole A Tie Co
17
Standard Underg. Cable Co.. l
Standard Varnish Works
Standard VllrlHed Cond. Co. 6
Stanley Instrument Co
5
J

Sterilng

A

See

Son,

W. C

9

—
.

Louis Elec. Supply Co
Sargent A Lundy

Company

Stow Mfg. Company
Stromberg-Carlson Tel. Mfg.

Reliance Electric Company.. 2
Replogle Governor Works..
8

St.

Sterling Electric Company.. .14
Sterling Varnish Co., The
10
Stilwell-Bierce A Smith- Vaile

—

10

15

National India Rubber Co
Naugle Tie Co., E. E

11

15. 17

II

—

Munsell ACo., Eugene
1

Karlavert Manufacturing Co.20
Kellogg Switchboard A Supply

—

Monon Railroad
Moon Mfg. Co., The:
Morse Cedar Company
Mott A Company, J. E

—

——

Jeffrey Manufacturing
Johnston, Thomas J

A Bros., W. N
McLennan A Company, K

Matthews

Phcenix Glass Company
Phosphor-Bronze S. Co

17

£*o.e:e O,

Company

15

Toerrlng Company, C. J
Torrey Cedar Company
.

Triumph
Union

Electric

Pacitic R.

.

..10
.17

.

Co

..10

R

8

Valentine-Clark Co., The....
Varley Duplex Magnet Co. ...

17

—

VlndexEFectric Company.... 7
Vulcanized Fiber Company.
Wabftsb Road

7,

Wagner

Electric Mfg. Co
Walsh's Sons A Company
West Shore Route

.20
12

2
12

^

Western Electric Company... 7
Western El. Supply Co
—
Westlnghouse
Electric
A
Manufacturing Company ..IS

Weston Electrical Inst. Co... l
Whitehead Company, W. W..12
Whltmore, A. E
Wlckes Bros
WlUyoung, Elmer G
Wisconsin Central R. R
Wittenberg Cedar Co
Worcester Company, C. H
Worcester Polytechnic

17
12

—
g

16
17

Inst. 90
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go.

Etc., Etc.

CHICAGO EDISON COMPANY,
jl jljl

jljl j( j( jl jt j(

^ j( jl j( j( jlj( jt jt ^ jt jl jt

.)l

j( jliK

1

39 Adams

Street, CHICAGO.

^ ^ j( ^ jt jt ^ j( jt j( jt j( jt jt jt jt ^ jt jt jt ^ jt jt ^ jt jt ^ jc jt ^ ^ ^\$i ^ JO ^ ^ ^ ^ j( j: ^ ^ ^

GENERAL ELECTRIC COMPANY'S
LEVER SWITCHES
FORM D

Embody

the good features of former products combined with improve

ments which
latest

fit

them

for

modern

conditions.

They conform

requirements of the underwriters.

SHIPMENTS MADE FROM STOCK.

BULLETIN

GENERAL OFFICES: SCHENECTADY,
CHICAGO OFFICE

:

to the

Monadnock

-4259.

N. Y.

Sales Offices in

Block.

No.

all

large cities.

ifiririr^trtrte'iett'trirtiririrtirirtrirtnrfrtrfrtrtPtriftrtrtrig'rrt?tririir:^fiti't^trtrtrtrtr$rirtr)?ir)^
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;;

There

is

No Higher-Class India-Rubber

|;

Insulation

For Wires and Cables than

HABIRSHANA/

!

Authorized Manufacturers of th«

IX F-I-EXIOI-E
W

TUBI

^A^IRE.

The India-Rubber and Cutta-Percha

Insulating Co.,

i

MAIN OFFICE, Glenwood Works,
Sales Office,
IB Cortlandt St., New York.

YOIMICI

,

—

IM-

Y.

(10928)

u

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••fi>••>••••>•••••••»•••
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I

:

August

WESTERN ELECTRICIAN

1902

2-^,

:

Weather = Proof Wire

I.X.L.

Shipped Direct from Chicago Stock.
Send

for

Samples and

COLUMBIA LAMPS

IN

Prices.

CHICAGO STOCK.

GENERAL WESTERN AOEMTS.

AVENUE, CHICAGO.

264-266=268=270 FIFTH

On

receipt

re'll

of.

10

CENTS

All

We will send you a

,

be a

T

Mo-t

"YOU PRESS THE BUTTON,

Summer

UNLESS YOU WAKE UP AND BUY A

COLONIAL FAN

iomlglit Scbeiule

We can sell you
FOR

Direct Current
Celling or Desic Colonial Fans

1902.

Cheaper than you can Buy Elsewhere. Try
Large Stock. Quicl( Shipment.

Ev«ry Lifhtinj man should
hav« one.

us.

THE OHMMETER
DOES THE REST."

ST. LOUIS ELECTRICAL SUPPLY CO.,
1118 Pine St., ST. LOUIS, MO.

ELECTRICIAN PUBLISHING CO.,
Suite

510 Marquette

ALL OUR WIRES

BIdg..

CHICAGO-

Grimshaw.
pass inspection and carry the above

NEW YORK
MAIN OFFICE:
114, 116 c&

118 Liberty St.,

BOOKS.

BRANCHES:

New York.

] ,5,2

oesplaines St.

BOSTON

SAN FRANCISCO

7 Otis St.

33 Second St.

SuHe 610 Marquette

Electrician PuBUSfflNG Co.

Building,

CKICAGO. ILL.

IN AIR

STA.I>JI_EY RE:C5^RDIIM0 \AAA.-rTIVIETE

^KUTERN^V-rilMO
IS

^URREIMT

SUS

ACCOMPLISHED BY

iVIAOINJEITIC
\f^^A.r9.

r>iO

l_OS-r

e t

:iMSioi>j.
FtE:N/E:iM«JIB:.

frecso^^k^.

im
i-ise^
.ai-l. c: vj fv f?
p-F3ic-ric3r>i.
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

".ABOUT IVIETERS."

STANLEY INSTRUMENT
SALES OFFICE,
158

BROADW.W,

KEW YORK

CITY, S. Y.

BUILDING, CHICAGO.

INSULATED WIRE COMPANY,

OF THE MOVING PARTS OF

IMO
rjo

TACOMA

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshaw^d Competition Tapes and Splicing Compounds.

FLOTATION
F-on

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

on our

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

FIVE

GOOD

TRADE-MARKS

circuit troubles In a moment
with our direct reading ohmmeter. Ask your
supply house for it, or write for information to

Tou can find your

CO.,

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,
(

JOHN MARTIN A

CO.,

•{
I

San Francisco, Cal.
Los Angeles, Cal.
Seattle,

Wash

ONE
DOLLAR
EACH.

)

WESTERN ELECTRICIAN

August

1902

23,

Contract to Supply 300,000 Duct Feet of

GLAZED CONDUITS

VITRIFIED SALT
Awarded

to us July 15, 1902, for the

MUNICIPAL CONDUIT SYSTEM

STANDARD
R.

CORTLANDT

CASTLE, PA.

CONDUIT

VITRIFIED

39-41

NEW

IN

CO.,

NEW YORK.

ST.,

W. LYLE, President.

B.

S.

BARNARD,

Vice-President and Secretary.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Construction

A41n8ter«, Inc. I^ampa.
Manipulator Co.

Inc. El. Lt.

Anchors

Matthews &

Bro.,

W. N.

Annnnctators.

I^isht Plants.

Edwards & Company.
Electric Anpllance Co.
"Western Electric Co.
Western Elec. Supply Co.

Babbitt Metal and
Solder.
Gr Western Sm. and Refg. Co.

Batteries and Jars.

Electrical Engineer Inst,
Correspond. Schools.

Int.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Bells, BnjEzers, Ktc.
Central Electric Co.

Cross-Arms, Pins
Brackets.
Berthold A Jennings.

Edwards & Company.
Electric Apnliance Co.
Raiischer, John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Dressing.

Western Electric Company.

Leather Preserver Mfg. Corp.
Leather Preserver Mfg. Corp.

Blowers.
Buffalo Foree Co.
Sturtevant Co., B, F.

Boilers.
Whitehead Company, W. W.
Boohs. Electrical.
Electrician Publishing Co.

Cnt-Outs and Sivitches.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks.. Inc.

General Electric Co.
General Inc. Arc Light Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

& Electro. Co.
Bynames and Motors.
Franklin Eng.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Central Electric Co.

Western Electric Company.

Colt,

Cable CUps.

Chase-Shawmut Company.
Norton Tool Company, The.

Cables. (See Insulated Wires.
Cables, Electric (See Insu-

Copper, Sheet

lated Wires)

Henry A.

Crocber-W'heeler C-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell A Weed.
Reliance Eiectrlc Company.

and Bar.

Schureman A Hayden.
Sprague Electric Co.

American Elec. Works.
American Steel A Wire Co.

Sturtevant Co., B. F.

Central Electric Co.
General Electric Co.

New York
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company,
Ins.

Wire Co.

Points and

Carbons,
Plates.

Central Electric Oo.
Chicago Edison Co.

Triumph Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Electric Heating Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

Electric Bailways.
Crocker-Wheeler Company.

Electric Appliance Co.
Relsinger, Hugo,

General Electric Co,
Sprague Electric Co.

Weitern Eleot. Supply Co.
CastinffS.
SmlthCo., S. More:an.

Westlnghouse

El.

A

Mfg. Co.

El«^ctric Sifirns.

Chains.

Federal Electric Company.

Jeffrey Mfg. Co.

CIrcnit Breakers.
Badt A Co., F. B.
Cutter Klec.

A

Mfg. Co.

Western Electric Company.
Westinghouse El. A Mfg. Co.

Coal and Ashes Handline Machinery.
Mfg

KohlL-r Brothers,

Mott

A Company,

J, E.

Sargant & Lundy.
Schott. W, H.

Oo.

Electrical Instruments.

CoUs and Maipiets.
Duplex Magnet Co.
Western Electric Co.
Colorings for Inc. liamps.
SIgnalold Chemical Works.
"Varley

Compound.

Electrical and Mechanical Eng^ineers.
Badt & Co., F. B.
Brown A Leasure.
Humphrey. Henry H.

Dearborn Drug

A Chem. Wks.

Conduit and Conduits.
Co., F. B.

Central Electric Co.
Electric Appliance Co.

Bprague Electric Co.
Standard Vitrified Cond. Co.
Western Bloct. Bupplj Oo.

Badt

A

Co., F. B.

Central Electric Co.
Electric Appliance Co.

Wayne

Elec. Wks., Ino.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.
Machado A Roller.
Plgnolet, L. M.
Ft.

& Weed.

Engines. Steam,
Bayley & Sons Co., W,

W.W.

Fan

Outfits.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co,

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G.

A

H,

Fire Extinipnishers.
Monarch Fire Appliance Co.

Fixtures, Gas and Elec.
Beardslee Chandelier Mfg,Co

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Forces.
Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse

'%Fire.
Central Electric Co.
Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.
Western Electric Company.

Oears,

Besly & Co., Chas. H.
Oeneral Elec. Supplies,

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Oo.

Globes

and

Electrical

Glassivare.
Century Glass Co.
Phoenix Glass Co,
Western Elect. Supply Oo.

Graphite Specialties.
Befly A Co., Chas. H.
Dixon Crucible Co., Jps,
Holmes Flbre-Graphlte Oo.

Heatine

and Ventilat-

ing Apparatus,

Inoandesent Electric Light
Manipulator Co.

&

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Pratt Institute.

Worcester Polytechnic Tnst.

Insulators and Insulating Materials.
Akron Smoking Pipe

Co,

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Electrical Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.

Electrical Init. Oo.

American
American

Electrical Works,
Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

Indiana Rub.

A

Ins.

WlreCo.

India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Oo.
National India Rubber Co.
New York Insulated WlreCo.
OlionlteCo., The.
Phillips, Eugene F.
Phllll ps Insulated Wire Oo.
Roebltng's Sons Co. J. A.
Simplex Electrical Oo.
Standard Underground 0. Co.
Western Elec. Supply Oo.

Western Electric Company.

HTlppers and Pliers.
Klein A Son,
Packing.

General Inc. Arc Light Co.
Elec. Co.
Central Electric Oo.
Ft. Wayne Elec. Wks,, Inc.
General Electric Oo.
General Inc. Arc Lt. Oo.
Gregory Electric Oo.
Toerring Co., 0. J.
Western Electric Co.
Western Elec. Supply Oo.
Westlnghouse El. A Mfg. Co.

Patent Attorneys.
Johnston, Thomas

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Oo.
General Inc. Lamp Co.
Elec. Co.

Shelby Electric Oo.
^Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

liamps. Inc., A^usters,
Manipulator Co.

Incandescent—
Replacers A Cleaners.

fjanips.

Manipulator Co.

Besly

&

Phosphor BronzeSm.Co.,Ltd.

Platinum Bought

Westlnghouse EL

Company.
Gt. West. Sm. and Refining Co.
Poles and Ties.
Baker

ft

A

Beldler

Co., Francis.

Berthold ft Jennings.
Brooks. Hall L.
Fowler, John H.

Fulmer Lumber Co.,
Holcomb- Lobb Oo.
Hopkins A Co., A. P.
Huebel Company, 0.

Tchnical
Scientific

boards.
American

D. M.

J,

Maltby Lumber Co.
Morse Cedar Co.
NaugleTleCo.,E. E.
ft

Pltt.fburg

Eureka Electric Company.

International Tel. Mfg. (5o.
A Sup. Co.
Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Oo.
Moon Mfg. Co., The.
St. Louis Elec. Supply Co.
Sterling Electric Co.
Stromberg-Oarlson Tel, M. Oo.
Western Electric Co.
Western Elec. Supply Co.

Kokomo

L. S. Iron Co.

Porter Cedar Company.
Standard Pole A Tie Co.
& Son, W. 0.
TOrrey Cedar Co.
Valentine-Clark Co., The.

Sterling

E.

Tools.
Anderson

PoUsh (Metal).
Porcelain.
Akron Smoking Pipe

A

Oo,

Crocker-Wheeler Company.
Ft. Wayne Elec, Works, Inc.

Morgan.

General Electric Oo.
Gregory Electric Co.
Standard Electric Company,

Stilwell-Blerce Smith- Vaile.

Pulleys,

Vlndex Electric Company.

Morgan.

Wagner

Badt

A

Steel

A Wire

Co.

Co., P. B.

Trucks, Electric Car.

Bail Joints.
Continuous Rati Joint Company of America.

Befiners.
Gt.West.Sm.and Refining Oo.

General Electric Oo.

Westlnghouse El. A Mfg. Co
Turbine W^ater Wlieels
Leffel A Co., Jas.

Smith

Be- W^inding- Bepairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman ft Hayden.

Standard Varnish Works.
Sterling Varnish Oo.

Vulcanized Fibre.
Vulcanized Fibre Oo,

General Electric Co.

Co

t.

El. ft

Matthews

ft

Bro..

%VntPi

Mfg. Co.

Wires, Copper.
American Electrical Works.
American Steel A WlreCo,

W. N.

Central Electric Co.

Co., A. G.

Electric Appliance Co.
General Electric Co.

Scnureman & Hayden.
Walsh's Sons A Co.

Hazard Manufacturing Co.

Whitehead Company, W. W.
Wickes Bros.
Slate.
Uonville, Edward.

(See Insulated Wires.)

Mechanical Draft.

National India Rubber Co,

Okonlte Co., The.
Phillips Insulated Wire Oo.
Roebling's Sons Co., J. A.

Simplex Electrical Co.
Standard Underground 0. Co.
Western Electric Company.

Speaking Tubes.

Sturtevant Co., B. P.

Central Electric Co.

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
Goneral Inc. Are LlKtat Co.
Westlnghouse El. A Mfg. Co.

Mica.
A

Co.,

Eugene.

Crocker-Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Westlnghouse
(See

El.

ft

Mfg.

Dynamos

Edwards A Company.
Electric Appliance Co
Western Electric Co.
Western Elec. Supply Co.

Ca
and

W^ire, Bare.
American Steel

Okonlte

Electrical Inst. Co.

Wire

Roebltng's Sons Co.,
Steel

A

District

Steel Boxes,

Co.

Co.
A.
C. Co.

Western Electrical Sup. Co.

X-Ray Outfits.
Bario

Bossert Elec. Const, Oo.

INx* AX^txGitt&^toetX Irxde^K of J^fX^&trt±m^xxxetxi:m (See

J,

Standard Underground
Western Electric Co,

Wire Co.
Steam

Co.

C!to.

Co., The.

Phillips Insulated

Steam Heatin;; Mains.
Amevlcan

Wire

Electric Appliance

Springs.
American

A

Besly A Co., Chas. H.
Central Electric Co.

Speed Indicators,
Besly A Co., Chas. H.
Weston

Minins Apparatus, Elec.

M hcrlti^oTcinors.

Beplogle Governor Works.

Rose Electric Company.

Schoonmaker

Morgan.
Smith- Vaile

Varnishes.

Badt A Co., F. B.
Cutler-Hammer M'g. Co.
I

Co., S.

Stilwell-Bierce

Rheostats,

Gregory Electric Co.

Mfg. Oo.

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Rail Bonds.
American

W. H.

Central Electric Company.

Jeffrey Mfg. Co.

S.

Sons,

Transformers.

Transmission
Machinery.
Co., 8.

A

Dicke Tool Company.
Klein A Son, Mathias.
Norton Tool Company, The.

Po'n^er
Smith

Telephone Co.

Kellogg Switchb.

Sons.

A

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.

Llndsley Bros. Co.

Perrizo

ilgency.

Exchange.

Telephones, Telepl^one
Material and Switch-

Second-IIand Mach*y.

liinemen's Cllmbera.
Anderson A Sons, W. H.

Hotori).

and

Sold.

Westlnghouse

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Motors.

Electric Appliance Co.
New York Insulated WlreCo.
Okonlte Co., The.
Simplex Electrical Co.
Western ElectritrCo.
Western Elec. Supply Oo.

Co., Chas. H.

Gen'l Inc. Arc

Arresters.

Antral Electric Co.

Munsell

Central Eiectrlc Co.

Stilwell-Bterce Smith- Vaile.

Central Electric Co.

lilffhtniniE

American Electrical Works.
American Steel A Wire Co.

J.

Phosphor Bronze.

Smith Co.,

Ijamps, Incandescent.

Inc. El. Lt.

Electric Storage Battery Oo.

Tapes, Insulating.

Hoffman, G. W.

Ijamps, Arc,
Adams- Bagnall

Inc. El. Lt.

American Battery Co.

Besly A Co., Chas. H.

Wittenberg Cedar Co.
Worcester Co., 0. H.

Bossert Elect. Const. Co.

Sawyer-Man

Storage Batteries.

Matblas.

Whitmore, A.

Junction Boxes.

Klein

Holders, Inc. JLamps.

Inspection

:

A Son, Matnlas.
Maenet Wires.

Buffalo Forge Co.
Sturtevant Co., B. F.

Central Electric Co.
Chicago Edison Co.

WUlyoung;, Elmer Q.

Insulated Wires and Cables—Magnet Wires.

Buffalo Forge Co.
Sturtevant Co., B. F.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Weston

Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Oo.
Westlnghouse El. A Mfg. Co.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Whitehead Company,

Insulated Wire Co.

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Jeffrey Mfg. Co.

Stow Mfg. Oo.

Cuts.

Brashes.

A

and

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.
Western Elect. Supply Co.

Beltine.

Badt

Elec. Wlis., Inc.
General Electric Co.
Mott A Company. J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Correspondence Schools.

Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

New York

OkonlteCo., The.

Engines, Oas.
Parsell

Wayne

Westlnghouse Elec.AMfg.Co.

Central Electric Co.
Edison Mfg. Co.

Co., Chas. H.

Elevators- Conveyors.

Crocker-Wheeler Co.
Ft.

A

Crocker-Wheeler Company.
General Electric Co.

Dam A

Beaidsley Gravity
Construction Co.

Munaell A Co., Eugene.
National India Rubber Oo.

Electro -Plating Mach'y.
Besly

Contractors and Electric

Central Electric Co.

Jeffrey

Bepairs.

Parsell A Weed.
Spies Electric Company.
Western Electric Co.

A Tel.)

(Tel.

A.

Chicago Edison Co.

P^ere 3*

Vacuum

Co.

Wlllyounc Blm«r

Q.

i
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and
none

the

all

HIGO REISINGER,

world over.

mjust as good."

Broadway, New York.

11

•»•••»
The Bossert Electric Construction Go.

NOTICE.

MANUFACTURERS OF

STEEL OUTLET AWD JUl^CTION BOXES,
S^riTCHBOABDS. PAKEL, BOARDS, S^VITCHES, ETC.

TO THOSE INTERESTED

IN

ELECTRIC

LIGHTING.

BOOK
ON METERS

Boston and Return ROBT.

$19.00
VIA THE WABASH.
On account of the meeting of the Brotherof St. Andrew, the Wabash road will
excursion tickets from Chicago to
Boston. October 7 to 11, at one fare (S19)
the round trip.
By deposit and payf jr
ment of 50 cents the limit may be extended

hood

IS

November

Write

12.

PALMER,

time-tables.
F. A
Adams Street, Chicago,

97

Written expressly for the

A. G. P. A.,

III.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is thecr.ly work of its kind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; It will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.

Postage

Address

ELECTRICIAN PUBLISHING COMPANY.

ELECTRICIAN PUB. CO.,
510 Marquette

free.

men who handle

the pliers.
Sent prepaid on receipt of $1.00,

maps and

for

so SIMPLE THAT ONE WONDERS

AT THE COURAGE OF THE AUTHOR
ITTELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.

sell

to

FERRIS'

Suite 510 Marquette Bldg., Chicago.

CHICAGO.

BIdg.,

CONTINUOUS BAIL JOINT CO. OF flH.
Generai. Offices;

Century

NEWARK,

N.

Builxiing,

J.

SERIES ALTERNATING

OrertenthousandClO.OOO) mllesinuse. Received the highest
award in its class at Paris Exposition, 1900, and
Pan-American, Buffalo. 1901.

A BOOK ABOUT CALIFORNIA.

Arc Lighting Systems

Easy and Inexpensive to Go There
Now That the Railroads Have Re-

It Is

The

'Best

of Everything

duced Their Ticket Fares.

During the winter months, while
those in most parts of the country are
suffering from extreme cold

through
THE
Chicago & North- Western

train service of the

Rail-

way from Chicago
Denver and the

to Omaha,
Pacific Coast on the

west, the Black Hills and Dakotas
to the northwest and to Milwaukee,

Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect

as

modem and

management can make

skillful

it.

The Overland Limited, a
magnificent electric-Iiehtcd train, less
than three days Chicago to San Francisco, daily.

Tlie Colorado Special, only
two nii^hts to Denver from the Atlantic
seaboard. Solid train Cliicago to Denver.

TheNorJh.WesternLimited,
an dectric liehted daily train between
Chicago, St, Paul and .Minneapolis.
H. R.

MCCULLOUGH,

3d Vice-President.

W.

B.

KSISKERN.

Ccn'l Prisy'randTtt. Apt.
ill.

Chicago,

and

dis-

the
weather, California,
agreeable
radiant with
land of sunshine, is
fruits and flowers and everything that
is green and beautiful.

WRITE FOR

CONTAINING

BULLETIN

FULL

Formerly a trip to California was an
expensive luxury, but now that the
railroads have very greatly reduced

7011

INFORMATION.

the price of tickets, and particularly
since we have introduced the "Per-

Conducted Excursion" idea,
ii'onally
you can go to California in a comfortby the choicest
able through car
route and for a very moderate sum.
Is it worth while to fight through
the winter at home when you can so
easily go where the perfect climate
will keep you strong and vigorous?

The saving

in doctor's bills likely will
Send six
trip.

pay for a California

cents in postage for our

handsome

lit-

book about California. It is intensely interesting and is beautifully
illustrated. Address P. S. Eustis, Passenger Traffic Manager, Chicago, Burlin'.'t'in & Quinoy Ry. Co.. Chicago.
tle

.

Western Electric Company,
CHICAGO.

SAINT LOUIS.

PHILADELPHIA.

NEW

YORK.

WESTERN ELECTRICIAN

August

CAN BE STOPPED BY USING

DEARBORN
PITTING
COMPOUND
NEW

23, 1902

MADE TO SUIT

COMPOUNDS

BOILER

THE WATER AS
PER ANALYSIS

FEEDER WILL FEED ANY KIND OF COMPOUND.

BOILER

WRITE FOR PARTICULARS.

L^V^ I ^n^

'=T?T
M KCiGAR,

27^34 RIALTOBUILDINC, CHICAGO, ILL.

Blcfen«

Telephone: Harrison 303O and 3631.

UPRIGHT

SAMSON TURBINE

Only 10 Cents Each

ANO
HORIZONTAL

ON

Electricity.

ELECTRIC LIGHTING and POWER PLANTS,
On account

of Its

HIGH SPEED and EFFICIENCY,

alio

How to make a dynamo.
How to make a telephone.
How to make an electric motor.
How to make a storage battery.
How to make a Wfcmhurst electric machine.
How to make a magneto machine.
How to make b medical Induction coll.
How to make a pocket accumulator.
How to make a plunge battery.
How to make a voltmeter.
How to make a galvanometer.
How to make a hand dynamo.
How to make a talking machine.
How to make a ^ H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph Instrument.

BALANCED GATES.

These qualities, maintained to such a High Depree of Perfection, awur© exceedingly cloie regulation
and economical use of water. Copy of "Oltlcial Holyoko Testa " furnished on application.
Write Dept. "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD,

CO.,

O., U. S. A.

HIGH-GRADE

ENGINES
VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

&WIS.,
SONS

niLWArKEE,

Publ'g Co..

Electrician

BIO Marquette Building,
CHICAGO.

Pioneer

Famous

Limited.

Train
of the

World.

CO.,

U. S. A.

Chicago— St. Paul— Minneapolis
VIA

TO
THB

GREAT NORTHWEST

Governors

whlei

The Wisconsin Central Ry. will take you there
in proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,

•

IVe

Write for References

MILLER, General Passenger

in

your

Chicago,

S.

HIGH

Governor

ST.,

FOR CATALOGUE,

JEFFREY ^u^k'e^ DREDGES

MOST POPULAR RAIL.'WAY

CHICAOO
ALTON

Works,

AKRON, OHIO.

OVERLAND

Agent,

111,

Locality,

AMERICL^S

"THE

PERFECT PASSENGER SERVICE

ADDRESS

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

LIGHTED
CIUCAGO""KAN,
CHICAGO — ST. LOUIS.
CHICAGO —PEORIA.

RESISTANCE.
California GRAPHITE
—
Is

Paul Ry.)

maps and information
furnished on application to

P. A.

The Replogle

MITHE UNION

St.

tables,

GUARANTEE ABSOLUTE SATISFACTION

LIMITED"

&

Uoequaled.
Time

are nozu prepared to

Gen'I Pass. Agent,
MilTvankee, Wis.

TbiB train

St. Paul Road.

(Chicago, Milwaukee

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills.

JAS. C.POND,

'* PICTO^^'^'^

The

Equipment and Service

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

PACIFIC.

really a FIRST-CLASS

MODERN

HOTEL, with

Graphite resistance in rods, tubes or otherwise.
one ohm to one million ohms.
Write

wanted

JOSEPH DIXON CRUCIBLE

CO.,

Any

for

ST.I.OIIIS-

resistance

particulars.

Jersey City, N.

III

I.I

J.

Handsome

Parlors, Drawing Rooms, Bed
Chambers, Boudoirs, Libraries, Smol<ing
and Readlnj; Rooms, Barber Miops, Bath
Rooms (hot and cold walcr), Superbly Appointed

Dining

Rooms

(Qlhtering with Mirrors, Cut
Glass, Frflgrant Flowers, Eleclric Candelabra. E'c),

Promenades, Observation Rooms, Electric
Ll^htB, Electric Fans, Telephones, Electric
Reading .Lamps, Perfect Heat, Etc

The Phosphor

Bronze SmeltingCo.Ijmited,

E,

U

IN

THE YEAR.

Lomax,G.P.&T,A.,Oin)lia,Neb.

\'i

HOT SPRINGS. Ark, DENVER. Cola.
TEXAS, VLORIDA.. UTAH.

2200 Washington ave:,philadel.phia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE, RODS.'SHEETS, ETC.

RUNS EVERY DAY

— DELTA

METAL

CASTINGS, STAMPINGS «nd FORCINGS
ORIGINAL AND Sol-eMokfrs IN thr: U.S.

\

These books are Illustrated and will be
eent prepaid on receipt of prive.

The

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTINO
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

Books

Practical

ESPECIALLY ADAPTED FOR DRIVING

CALIFORNIA
ir

^OU ARB

A»»

OREGON.

OaNTV)MPj:.AXINQ

A.

TBIP.

AAI.TON, IT
filONS)])

ANV FOR*

BSl MADE) OVKR XOBl OBIOAOq
PAV VQD TO WRITE) TO TOE) DNDSIEJJ
roa BATBIB, MAPS, TtUK>TABLiE]S, £TO*

TION OF WRIOU CAN
WlliXi

Qso,
Oaifigff^ip

;f,

Ohasi^tov,

VABHBNOZIH AQSHff,

I

-
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M'GORMICK TURBINE.
On

When You Save Steam,

,

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

,

You Economize

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All slices, rifxht and left hand, are built from jtatterns perft-cted uiulor systematic tests In the Holyake Tesllni; Flume.
Parties having power plants which are iinsatlsfa'ctorv. and those contcmplatinij the improvement of powers, win find it to their interest to confer
with us. as we are wiriing: to guarantee results where others have failed, no
matter what make of turbine has been In use. STATB REOUIREHBNTS

in Fuel,

and

ECONOMY OP FUEL means
bank account. This result

Is

an increased
secured by

AND SEND FOR CATALOGUE.

S.

MORGAN SMITH

Stitweirs

CO., York, Pa.

Feed-Water

Heaterm

ARE YOU LOOKINQ FOR MONEY?

It uses EXHAUST STEAM and delivers PURE
HOT WATER TO YOUR BOILERS.

buy WALRATH OAS OR GASOLINE ENGINES
and get light on the subject.

If SO,

THE WALRATH

IVe also malee

It will produce as good a commercial light as that of an automatic steam engine, either belted

POWER

and ELEOTRIO

for all purposes, including

Water

or direct connected generator.
Simple. Economical and Reliable.
fcend for Catalogue W.

Works

MARINETTE IRON

Pumps,

WORKS MFQ.

STEAIVl

MACHINERY

PUIVIPING

Received the Highest Award at
the Pan-American Exposition.

CO.,
Jet and Surface

,

-

MARINETTE, WIS.

-^v^^;.:^-'

CONDENSERS,
AIR COMPRESSORS,

AGENCIES—
619 Stevenson Huilding, Indianapolis.
301 Fisher Uuilding. Chicago.
7U3 liijou Building. Pittsburg.
MacKay Engineering Co 149 Broadway. New York.
Mackay Engineering Co., IGO Boylston St., Boston.

Cottonseed and
Linseed Oil Machinery,
Filter
Presses and
Victor Turbines.

,

Strong, Carlisle

& Hammond

men

Live

Co.,

Cleveland.

read the

WESTERN ELECTRICIAN

Each Week. Do You

IP

INTERESTED
ADDRESS

^r^

The Stilwell-Bierce & Smith-Vaile Co.,

f

p. a.

Box 257, DAYTON, OHIO,

'

U. S. A.

?

GOOD BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

Containing all of the words and deflnltions in the science, a new work, m^
dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
definitions. By EdwinJ. Houston, A. M., Ph.D. (Princeton). 1 volume, 32mo, cloth, $2.50;
leather, $3,00.

T*!.he
1

STEVENS

"D,*-t^->* "Cf*-**,*--! T^; -*;««,-.*„,

rocket nlectrical Uictionary.

Electricity

MECHANJCAUATECHISM

Sc. D.

1

Made

Easy.

Profusely illustrated. A hand-book for busy )eople. By
Edwin J. Houston, A. M., Ph. D., and Arthur J Kennelly,
?.

volume, 12mo, cloth, $1.50.

FOR

By Silvanus P. Thompson, D. Pc, B. A., F. R. S.
Sistli edition, revi.sed and enlarged.
Profusely
illustrated with new ensTravinfis, 19 folding plates. 2 volumes, 8vo, cloth, gilt, $6.00.
The rapid advan(?e of electrical science made it absolutely necessary to revise the last edition,
and this is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics.
Students and professors highly appreciate the publication of this extensive
work in two volumeB.

5tatlonary and flarlne Engineers. Firemen, Electricians, riotormea, Ice
Machine Men and Mechanics In General.

Polyphase Electric Currents and Alternate Current Motors.

PRACTICAL KNOWLEDGE

New and

OriglDal.

Points

All

made

Modern Machinery

Clear by

and explained. Technical
Qutitlons and Answers

fully described

Word and Drawing,

for Civil Service ExamlnatlonH, etc.

SUBJECTS TREATED:
WATER. STEAM. COMBUSTION. SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION. TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS. PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES. COMMON SLIDE VALVE, TANDEM COMPOUND. CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES. TRACTION ENGINES, ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES. CONDENSERS. JET AND SURFACE. ECCENTRIC,
BALANCED SLIDE VALVE. LINK MOTION. HORSE POWERS IN DETAIL,
INDICATOR. REFRIGERATION. ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES.
TESTS. TABLES, AMMONIA. AMMONIA FITTINGS. LIQUID AIR, MACHINE
SHOP PRACTICE. STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION. SQUARE BOOT. LEVERAGE. ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER. VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGEMENT AND CARE OF ELECTRIC PLANT. REPAIRS, ELECTRICAL MEASUREMENTS. MOTORS. STATIONARY. TROLLEY AND THIRD RAIL SYSTEMS. CONTROLLER. ELECTRIC LOOOMOTIVE. ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS. REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pages.

240 Illustrations.

Dynamo-Electric Machinery.

By Silvanus P. Thompson, D. Sc, B. A.. F. R, S. 1 volume, 8vo, cloth, gilt. $5.00.
The most important work on the subject. A companion book to "Dynamo-Electric Machinery." One of the text-books in schools of technology and colleges. Beautifully lUuBtrated
with fine engravings. Folding plates. Invaluable to the e'xpert electrician.
^^ Edivin J. Houston, Pb. D., and A. E. Kennelhj, Sc. D.
A \rraX\v>-^ TVTT^^d
/l.lgCDr*i
IViaue Th^^cttIZtAi>y*
This llttle work is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 volume, l6mo, cloth, 75 cents.

The

Seat anywhere prepaid oa receipt ol price.

Electrician Publishing Company,
510 Marquette

a,1Sd'i.'l."i-«::

/^ -£ 'C\^^x.^i^t\.,r
Now approaching its 65tli thousand. By William U. Meadow
V-. 01 X:.ieCl.riCuy.
croft, l volume, 12mocloth. go cents. Fully illustrated.
This excellent primary book has taken the lirst place in elementary scientitic works. It has
received the endorsement of Thomas A. Edison. It is for every person desiring a knowledge of
electricity, and is written in simjile style so that a child can understand the work. It Is what Its
title indicates, the first flight of steps in electricity.
Kv William II. Meadowcroft. 1 volume, 12mo,
C-t%«f,»*.r..^ A "P /^ ^f 'Cf».-4.«:^:.i-..r
ocnolars
r> L. oi lilectricity.
illustrated, cioth, 50 cents.
The author of this work has designed it for the use of teachers and scholars. A large number of simple experiments have been added, with notes relative to the work. It is the primary
l3ook for school use,
nrUo
"D-itr. o"" Photography of the Invisible and Its Value InSureery. By William,T.
1 nc ./V ivay^ Morton^ M. D. Written In collaboration with Edwin W. ilainm^r, 1 volume,
12mo, cloth and silver, 75 cents; paper, 50 cents.
The work explains In clear and simple style how these extraordinary pictures are taken
through solids. Full description is given of the apparatus used, and the text is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from the negatives of the author. The subjects are varied.
'='°"'
' ™'""^' ''""•

A

Y

The

the X Ray.
A B C of work

a^'^^fiTs^enir*'"™-^'-

on the subject. A book for the people. The author of "A B C of
clearly In that work his ability to explain a technical subject for the la.ymen
who know nothing of scientific terms. He has written thi^ work about the X Ray in his usual
clear and simple style, andawlde circulation of this useful book Is assured. The textcf the
author Is beautlfuUy embellished with fine engravings, and nothing is omitted that will glvo the
public a clear knowledge of this remarkable discovery of Prof. Rontgen. The public won d do
well to secure both these important works.
first

Electricity"

$1.00.

?L

ATD
JJ

The

'mOE,

Interpretation of Mathematical Formulae.

2«:.
I volume, 12mo., cloth, $1
most valuable aid to students and electrical workers.

nelly, Sc. D.

A

primary

showed

Sent Prepaid on Kecewpt of Price.

BIdg,, Chicago.

»« ELECTRICIAN PUBLISHING

CO.,

510 Marquette

BIdg.,

CHICA

jO.

——
WESTERN ELECTRICIAN
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For use

you have never used Packard Incandescent Lamps
you owe it to your customers and to yourselves to give

They

will solve the

lamp question

1502

Dry Battery Lamps

If

trial.

23,

EDISON MINIATURE LAMPS

TRY PACKARD8
them a

August

in

portable lighting devices

—

electric

pocket lanterns, carriage and

candle sticks,

bed rooms, ruby
photography and for optical,

bicycle lamps, clock lights for

for you.

lanterns

for

dental and surgical instruments.

NO BLACKENING OF BULBLONG LIFE— HIGHLY EFFICIENT

Company,

Electric Appliance
92 and 94- West Van Buren

All types supplied
Accurately rated
Carefully selected.

St.,

EDISON DECORATIVE & MINIATURE

LAMP

General Electric Company, Harrison, N.

OHIOAGO

Chicago Office: Monadnock Block.

DEPT.,

J.

Sales Office

all

large cities.

INSULATOR FOR ARMATURES, ETC.
NON-ABSORPTIVE, FLEXIBLE and STRONG.

MICA INSULATOR CO.

MICANITE CLOTH
ARE YOU CONSIDERING
wm
^mmmm
WE
ORIGINATORS.

NEW YORK.

CHICAGO.

An X Ray

Installation?

WRITE US FOR FULL INFORMATION.

IF SO,

MAKE

Tubes
Focus

DID IT EVER OCCUR TO VOC
When you buy arc lamps merely because tbey
that you may be buying a white elephant in
lot of repair bills

yourself that the best
hour arc lamps.

HIQHBST

is

types

Adjustable

of

Coil or

for

Static

;

Crookes
Double

;

;

;

you may prove to
the cheapest by using Toerring 200best, but

AWARDS— Philadelphia,

all

Focus

for A. C. Sets
Specially Protected Barium
PlateFluoroscopes
Patented Tube Regulator
holders Actinometers and all accessories for X Ray
work.

are tbe cheapest
the shape of a

?

The cheapest can never be the

Single

;

;

Paris and Buffalo.

SEND

us

your broken or punctured tubes

for

repair or re-exhaustion.

BARIO VACUUM

ii-mi

mm^
VOLT=AMMETERS,

yr-

POCKET SIZE.

ja

,

ocK^r

4 For Testing Batteries and Battery
Clrculta, Locating Faults, Groundi,

'i^rlu/:

'

y^^ ^

/Ire. All this

The onlvarticle that

Send for Circular.
L. M.PICNOLET.

*

St.,

NEW

BADT.

YORK,

tator

CONSULTING ENGINEERS AND EXPERTS,

in

Absolutely Will Not

60 Cents per

$6.00 per Dozen.

Stick.

For sale by

all

Electric Heating Apparatus.
SEN* FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAQO, Monadnock

BROWN & LEASURE,
312 Fisher Building,

Brushes.

supply houses, or

after.

BEARDSLEE CHANDELIER MFG

CO.

GAS
& ELECTRIC FIXTURES
<r^7i^i^oc
j'jEjvr

i'MmMmmi
*^o«

the

TRADE.

I'^-fjEj

STERLING Black
EXTRA
INSULATING VARNISH.
Extra
FinlshinE TarniBh,
sterling

Sterling Black Air Drying Tarnish.
Sterling Black Core Plate Vamlsli.

THE STERLINB VARNISH

THE STERLING VARNISH

CO.,

C0.,

26 Colmore Row, Birmingham. Enqland

^THOROUGH INSPECTIONS

KOHLER BROTHERS,
POWER RAILWAYS

1804-1806-1808-1810-1812

Fisher Building,

CHICAGO.

Telephone Harrison 3698.

CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING

Leasure.

Mclennan & CO. Soie Manufacturers, 909, lOO Washington St., Chicago.

Plttsburg,Pa.,U. S. A.

Block.

E. E.

It will put that high gloss on the
Commutator you have so long sought

SEND FOR FREE SAMPLE STICK.
K.

Gam The

CO.,
City.

Electrical Contractors,

Will keep the Commugood condition and PRE-

1604 Monadnock Block,

CHICAGO.

PREVENT

Now Yofk

Chas. L. Bbown.

VENT CUTTING.

N. Y-

BADT & CO.

TKLKPHONK HAKfllSON 74S.

will

SPARKING.

C. M. WILLIS.

F. B.

.......

may be avoided If you use

ACCURATE.

RELIABLE.

78-80 Cortlandt
P. B.

Reduces the working capacity of a
motor or dynamo, wears 'out the cont'
mutator, wastes power and ntay cause

SPARKING
I

*"

156 E. 23a Stpeet,

AND

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

CHICAGO.

Damage

against

Loss

or

Property and

Loss

of Life

^jiiirance

ISOLATED PLANTS.

to

and

Injury to Persons caused by

WE MANUFACTURE

Henry

H. Humphrey,
Consulting, Electrical and

GENERATORS

Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELICTRIC
BKKD FOR
BULLETIN

CO.,

CINCINNATI, O.

BOILER

EXPLOSIONS.

J. M. ALLEN, Pre«i<lent,
WM. B. FRANKLIN, Vice- President,
F. B. ALLEN, Second Vice-President,

J.

I*'

WE"

STEAM

PIERCE,

B.
I,.

B.

L.

Secretary,
Treasurer,

BRAINERD,

F.UIDDLEBROOK.ABSt. S«ret»r7.

August

WESTERN ELECTRICIAW

190:5

23.

ntAKK N. PHtLLPIS, PntstBtftT.
• H. WAGCNSCIL, TnCASUREft.

t.PeWLAND

CtXOCNC r. PHILLIP*.
Genchal manaokh.

PHILLIPS, Viec-PKC*.

• . R. IIEHmGTON.Jn., Sea.

It

ST OMBAUGH GUY

ANCHOR SI

T

T

AMERICAN ELECTRICAL WORKS, O
BAREAND INSULATED ELECTRICflEE,
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUNO USE.
Store, W. J. Watson. 26 Cortlandt St.
Chicago Stoke, F. E. Donoboe, 82 Lake St.
Montreal Branch, Eugene P. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES, PHIILIPSOALC, R. I.

M

M

B
A
U
G

/

Ynr*

CTk

with

6«ntnl

Eltetrie

Compuy.

When

THOMAS

J. JOHNSTON,
Counsellor at Law,

Rt.

66 Iroidvaf,
nieit Cu«H.

position

PiUnI

advertise in

the

NEW YORK tin.

•

search of a

in

Western Eleotrigian.

SollolUnf.

C
O

T
H

H

E
Y</

New Vokk

G
U
Y

A
R

E

1

1

A

N
C
H

heaper than other guys.
ne piece.

No moving

U

parts.

|\|

ecessary for well guyed poles.

O

perated like a corkscrew.

M
1

G
A

E

B
A

asy to install!

L

echanically correct.
ndestructible by
arefully

fire

or frost.

nchors that pay dividends.

abor savers.

TOMBAUGH GUY ANGHORS
Write for
prices, to

CHASE NIPPLE COMBINATION
Your Junction and Outlet Boxes.

W.

MATTHEWS
&BRO.

N.

603Carleton Building,
ST. LOUIS.

Worm's-Eye View.

IT

It

SAVES

INi labor of installing,

ECONOMY OF SPACE

IN

BOX.
•*

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

IN

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWiVlUT
CO.
MANUFACTURERS.)

"T^H

(SOLE

BOSTON, MASS.

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

BLVD.,

ILL.

WESTERN REPRESENTATIVE.

*"^1SS

NATIONAL CODE STANDARy
"0. K." Weatherproof Wire.

Mo|)! Look! Listen!
There

Slow-Biirning

Weatherprool

and Slow-Burning Wire.
Prices

and Samples on Application.

is

danger

in reckless driving.

reckless manasrecnent.

Ollice

and

Factory:

Wire COm

PAWTUCKET.

R.

I.

is also danger in
better stop right now

Tiiere

You had

it is too late.
You had better look into the details of your
business more closely and find
the leakagre is.
Do you want to increase your electrical business ?
Do you want to increase your receipts ?

before

where

Do you want to furnish large blocks, which now have their own
engines and dynamos, with heat, light and power ?
If so. install our system of underground mains at once and sell
your exhaust steam for enough to pay all running expenses and
interest in the investment for steam mains.
We guarantee results.

AMERICAN DISTRICT STEAM

Phillips Insulated

A
N
H

=USE THE=

In

Y

made.

O

TO CONTRACTORS

s

CO.,

LockDort, N. Y.

MENTION WESTERN ELECTRICIAN.

WfiStERN ELfiCTRlCIAN

ti

WAJrXED, FOB SAIiE

WAMT

similar

COIiVaiN

-words or less), $i.so an
insertion; additional -words jc each.

ments

FOR SALE.

and

advertise-

{jo

One hundred tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS & CO.,
261 Washington St., Newark, N. J.

WANTED advertise-

POSITION

ments {jo zuords or less'), $1.00 an
sertion', additional -words sc each.

Light and Steam Heating Plant in
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights; five 1,200 C. P arcand89,32C. P.
As salesman or agent for electrical supply incandescenta ouBtreets, 90,000 feetof wlreon
house or manufactory. Have bad five years' streets, 415 poles, 75 meters, 45 transformers.
experience in large supply house as stockman Plant Is modern and new, two dynamos, two
and two yours as travellnfi salesman. Address engines, two boilers and as complete as can be
BOX 103, care Western Electrician, 510 Mar- made in new isolated building. lias steam
vacuum heating system using exhaust steam, 13
quette liulldipg, Chicago.
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places. All light patrons on meter basts,
200-K. W., 2SO-Volt, Direct-connected Gen- 15 cents per 1,000 watts.
Will sell on easy
erator, complele with engine. Will pay spot terms. Further information cheerfully given by
cash. Address BOX 89, care Western Elec- calling upon or addressing STEWARD BROTHERS, Piano. 111.
trician, 510 Marquette Building, Chicago.
Electric

invite correspondence
wishing to

IT'S

witli those

buy or

FIFTEEN HORSEPOWER.

Incandescent Lamp Bases, Etc.

SCHUREMAN & HAYDEN.

WRITE us.
WeManufacturejCopper

140

POSITIONS OPEN.
PER MONTH.
6 Draftsmen, electrical -Mechanical $70 up
Steel
$t25up
Draftsman, Structural
1
1
Traveling Salesman who thoroughly knows the telephone business.
2 Bridge Steel Draftsmen
$100
One who
Armature Winder.
I
meters,
repairs,
understands
arc lamps of all kinds.
Draftsmen, Surveyors, Engineers and
Specialists will do well to register
with

us.

SHERMAN

CHICAGO,

ST.,

business, write BOX 104, care Westei*n
Electrician, 510 Marquette Bldg., Chicago, 111.

mean

now

"

"

PUMP

AND

P. Buffalo condenser.

Dean condenser,

69 T. H., Stanley & Wood tranpformers, 10 to
lights each. 1,000 volt primary, 100 and 50
volt secondary.
About 3,008 of 12 Inch, and 100 feet of
18 inch double leather belting, in good condition.
All tbe above for immediate delivery.

250

Fond du Lac Street Railway and Light Co.,
FOND DU LAC, WIS,

PALMER.

cards.

Adams

F. A.
Street, Chicago.

W

Fdison Generators. BOO
Each $450.

ROSE ELECTRIC

CO.,

ST. LOUIS.

126A

All

E. H.

dynamos, motors, meters and transformers
Company are at their warehouses

FOR SALE.

Alternators 12.^-133 cycles, 1,100 volts.
K. W. Westlnghouse, with exciter.
K. W. Stanley Inductor, with exciter.
2— 200 K. W. Wood (3 bearings), with exciter.
1—150 K. W. Slattcry(3 Dearlngs), Big bargain.
2—150 K. W. General Electric monocyclic.
2—120 K. W. Westlnghouse.
1-120 K. W. General Electric type A S. 120.
12—120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric typeA. S. 90.
1— 90 K- .W. Westlnghouse.
2- 75 K. W. Wood.
6— 60 K. W. General Electric A. 60.
2— 60 K. W. Westlnghouse.
Large stock of direct current machines.
Send for mbnliily bargain sheet with complete
list and net-'prjces of machines.
All apparatus
fully guaranteed.

1—400
1—200

list

Corliss.

Alternating Current Lighting,

ETC,

No. 49, just out.

MAINTENANCE COMPANY,

CHENEY, Manager.

No.

U.S.METAL
DLISHES ALL METALS.

204 Dearborn

St.,

CHICAGO.

P0Lisn;":rw:eS;r

ENGINES REBUILT AND READY.
34x60
20x48
20x48
12x36
18x24

Whedock

Buckeye Automatic.
Buckeye Automatic.

16x32
13x21
13x20

Geo. H. Corliss.
Harris Corliss.
Corliss.

Russell Automatic.

8%x9 Armington & Sims Automatic.

Harris Corliss.
Atlas Automatic.

9x12

& Wilcox Water

Tube.
66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

Atlas Automatic.

I
I
I
I

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

sizes.

Liberty Street,

W. W. WHITEHEAD COMPANY,
DAVENPORT, IOWA.
BARE COPPER WIRE.

RUBBER COVERED W! RE.
New York

CO.

City,

WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

-

3T.

ready -fo/"iinmediate delivery.

BOILERS,

PUMPS, HEATERS, SMOKE STACKS,

20x18)^ Harrisburg Ideal Engine.
14x13 Armington A Sims Engine.
16x16 Erie Hall Engine.
15x15 Erie Ball Engine.
12x12 Erie Ball Engine.
120-liw G. E. single phase Alternators.
100-kw Card M. P. 500-volt Generator.
200-!tvv M. P. Westlnghouse Railway

ELECTRIC
cof
CHICAGO

listed Dy this

High Speed Automatic, Medium Speed Automatic,

Direct Current LlglitlDg and Railway.

DYNAMOS, MOTORS, TRANSFORMERS,
METERS AND ARC LAMPS.

regory:
•5*-62 5.CLiNT0N

ENGINES.

DYNAMOS.

A. G. P. A., 97

SCHOONMAKER

A. C.
Volls, F. 0. B. Cars, Hamilton, Ohio.

Pacific.

Rate from Chicago, $12.40 for the round
trip.
Dates of sale, August 30 to September 2, inclusive. Return limit, Septemb'-r
Write for maps and time15, inclusive.

60-K. W. EDISON, 500-VOLT.
ForSale.faur6a-K.

READY AND GUARANTEED.

FAIR.

Wabash and Canadian

Route,

REFINING CO., CHICAGO.

BOILERS.

EXPOSITION

Ball

It will

jiricyg.

advertise in

250 H. P. Babcock

TORONTO

engine.
P.

BROS., Saginaw, Mich.

45th Street and A. V. R. R. Pittsburg, Pa.
No. 95 Liberty Street, New York City.
No. 1214 Marquette Bldg., Cbicago, IlL

engines.

our

Western Electrician.

draulic Duplex.

WICKES

to get

GREAT WESTERN SMELTING AND

search of a

ILLINOIS

inches, George H. Corliss.

12x8x12 Inches Smlth-'Vaile Duplex.
10x5x10 inches. Hall Duplex.
20x9x14 inches. Blake Single.
"
16xl0Hxl8 inches, Hughes Single.
"
12x7x10 Ins., Cope A Maxwell Single.
"
10x6x16 inches, Titusville Single.
Send for Complete Monthly Stockist.

Ball

in

position

FOR SALE.

being re-

1—8 and 13x12 inch tandem compound

1— 500-H.

When

Write for our new price

38x72 inches, George H. Corliss.
32x44x60 inches, Allis Blowing.
28x48 inches, Allis Blooming Mill.
20x48 inches. Watts Campbell.
20x36x36 ins., Macintosh A Seymour
Compound.
17x30 inche-s, Buckeye Automatic.
14x24 inches. Buckeye Automatic.
16x30x14x24 ins., Df ane Com. Duplex.
16x2?fixl0 inches. Worthington Hy-

for larger machinery.

4—72 inch s 16 feei tubular boilers.
2—9 and 16x12 inch tandem compound

l-SOOH.

pay you

ester, N. Y.

Half Rate to

FOR SALE.
make room

got Oopjier, Spelter, etc.

"

One of the best payinj^ telephone exchanges
In Kansas; 325 phones and 40 miles of toll lines.
Conuection with principal towns of the state.
WJU be sold on NET per cent, earning power.
Bargain will bear closest investigation. If you

to

ELECTRIC DEPARTMENT. ROCHESTER GAS AND ELECTRIC COMPANY, RochAddress

"

electrical

work, Wire Solder, Pig Lead, In-

*'

FOR SALE.

In good operative condition,

Sey-

We

ILL.

SEE NEXT ISSUE.

moved

&

engine, now nearly completed.
Revolutions per minute, 120, Steam i>ressure, 125 lbs.
Hated load and indicated horsepower, 1.520.
Cut-off, 26/100. This engine was ordered previous toour purchase of the Citizens' Light and
Power Company.
now wish to dispose of
same at a bargain. The engine can be seen at
Mcintosh A Seymour's factory. Auburn. N. Y.

"

THE SCIENTIFIC EXCHANGE,
No. 6

vertical

mour

ENGINE
40x72
"

Itard Babbitt

the best on earth for

S. Cllotoo St., Ghlcaio.

the

FOR SALE.
One 1,000-K. W. direct-connected
cross-compound side-crank Mcintosh

ST. LOUIS.

CO.,

UP TO YOU.

We pay higbest murket prices for
SCRAP, COPPER, BRASS
AND PLATINUM, ALSO

sell.

WANTED.

ROSE ELECTRIC

1904

Dynamos and Motors.

POSITION WANTED.

WANTED.
MOTORS
SOO-VOLT MOTORS, FROM TWO TO

23,

SECOND-HAND
We

FOR SALE.

in-

August

OE BLIND

Generator.

200-kw in T.-H., G. E. Transformers.
2 60-liw G. E Transformers.
497 Improved M. G. E. Arc Lamps.
2 15 hp M. P. 500-YOlt Motors.
2
2
2
3

10-hp M.
8 hp M.
5-hp M.

P. 50t)-volt Motors.
P. 5 0-volt Motors.
P. 500-volt Motors.
3-hl> M. P. 500 voit Motors.

POWER CABLES.

JOHN

A.

CHICAGO.

Secured
Electrician

quickly

through

ROEBLING'S SONS CO.
TRENTON,

N. J.

CLEVELAND.
SAN FRANCISCO.

BUY YOUR BOOKS FROM THE

Western

"Help Wanted" ads.

OFFICE WIRE.

TELEPHONE CABLES.

BOOKS.

ELECTRICIAN

PUBLISHING

610 Marguette

Bldg.,

COMPANY,

CHICAGO.

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

Machine and Carpenter
WorK of All Kinds

Correspondence Solicited.

Dynamos. Armatures,
Motors, Arc Lamps,

riRST-CLASS EQUIPMENT THROUCHOUT.

Fans, Instruments.

August

23,

WESTERN ELECTRICIAN

1902
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ALL EXPENSE AND UNSATISFACTORY SERVICE DUE
TO THE USE OF THE UNRELIABLE SPRINC JACK

WIPED OUT

Columbia Switchboards Guarantee This
Number of spring jacks necessary to operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

for

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS
NOW BEING INSTALLED.
Waxahachie.Tex,, Switchboard capacity,
Ennis, Tex
Norwalk, Ohio,
Frankfort, Mich.,
Dundee, Mich.,
,

"

"

"
"

"
"

"
"

.

.

.

.

i

100 lines and telephones
"
"
"
"
250 "
"
200 "

1.200
2,400

TELEPHONES.
COLUMBIA
FOR MAGNETO AND CENTRAL ENERGY SYSTEMS.
Equipped with superior solid back transmitters, non-packing
and practically indestructible.

COLUMBIA CONDENSERS.
Compact and enclosed in tin case and guaranteed as to efficiency and for 250 volts. Send sample order and confirm our
guarantee.

INCREASED FACILITIES ENABLE US TO FILL ALL
ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

THE COLUMBIA TELEPHONE

MANUFACTURING

CO.,

OTTAWA, OHIO.

lOO-Llne "Columbia Switchboard" with i-If-k-storJng
Drops. Showing Plugs in the Board and Jacks
on end of Switching Cords.

Central Energy Wall Set.

The Telephone Hand Book,

New Dynamo

Tenders' Hand Book,

BeH Hangers' Hand Book,
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KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.

OUR PRESCRIPTION FOR

Write for Catalog and Prices.

TELEPHONE TROUBLES.

TELEPHONE AND ELECTRIC

KOKOMO

MFG. CO.,
KOKOMO,

^

Common

IND.

Battery Switchboard.

1

sterling

1

(Lamp Signal
Complete Power Plant.

Multiple.)

How

Telephone Troubles and

Sterling Distributing Board and Protection.
New Sterling Telephones. (Quantity sufficient.)
Install and use with ordinary care 24 hours every day.

Find Them.

to

1

A complete hand-book for telephone inspectors, by Wm. H. Hyde and
J. A. McManman, edited by Prof. C, H. Haskins.

EIGHTH EDITION.
The

WE GUARANTEE THE
ABOVE TO CURE ANY
CASE-NO MATTER OF
HOW LONG STANDING.

STERLING ELECTRIC
COMPANY,

number

48 PACES.

of telephone

this

Sent prepaid on receipt of price by the

Electrician

510 Marquette Building,

Publishing Co.,

CHICAGO.
CHICAGO

THE TELEPHONE HAND-BOOK

TELEPHONE PAY

BT

STATIONS and METERS

HBBBEBT LAWS WEBB.
Price 91.00.
Th*

Have unique patented
features giving tbem

only complete and practical work
of Its kind on the market.
PITBIilSHES

IND.

exceptional

value.

WRITE FOR CIRCULAR.

BT

THE ELECTRICIAN PUBLISHIN6

LAFAYETTE.

PRICE, 26 CENTS.

exchange managers and employes will find
book a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.
large

Chicago Pay Station Co.,

CO.,

Suite 510 Marquette Building, Cbloai*

130 LA SALLE AVE.,

CHICAGO.

Telephone ^Telegraph Construction Specialties
Patented Combination

New and Revised

Messenger Hanger

American Telephone Practice

and corners,
SOLID FORCED STEEL, Japanned or galvanized.

for straight lines

No.
No.
Ho.

1%\

1.

Light.

2.
3.

Medium. IJixii

By

?sln.
in.
in.

Heavy, 2xy,

In place on cable.

THE NORTON TOOL

MILLER, M.

—

3-Boll Guy Clamp.
Solid foi-ged steel. Japanned or
galvanized. Never break, never
slip.
For 6-16 to ^-Incb strand.
Sj-Bolt Clamps f urn'd if desired.

WEST PARK,

—

—

—

OHIO.

—

XXIII.— Protective

Use.

XXIV.— Distributing Boards. XXV.— Party
XXVI.— Party Lines. Step by Step Selective Sig-

Devices.

XXVII.— Selective

XXX.— Pole

Line Construction.

XXXII.— Underground Cable
XXXIV. — Automatic Exchanges.

S18 large octavo pages, 379

OF TELEPHONE WORK.
THIS

4

Inchts.

Illustrated.

DOBBS.
134 pages.

Appendix.

75

Cents.

work

is designed as a simple, plain-speaking handbook for the practelephone man. Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike.
The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.

tical

Thl» or any other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING
010 MARQUETTE BUILDINQ, CHICAQO.

XXIX.

—Wire forTelephone

XXXI.— Overhead

Construction.

XXXV.

Cable Con-

XXXIII.— Test-
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XXXVI.—Specifications.
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KEMPSTER

II.
History
I.
History and Principles of the Magneto Telephone.
and Principles of the Battery Transmitter. III. The Telephone ReVI.
Coils.
BatTransmitters.
V.
Induction
IV.
Carbon
ceiver.
VII.
Calling Apparatus. VIII. The Automatic Shunt. IX.
teries.
The Hook Switch, and Circuits of a Telephone. X. Commercial CallSelfXI. The Telephone Relay or Repeater. XII.
ing Apparatus.
XIV.
Simple
XIII.
Telephone Lines.
induction and Capacity.
XV. Listening and Ringing AppaSwitchboards for Small Exchanges.
ratus for Switchboards. XVI.— Self-Restoring Switchboard Drops. XVII.
Complete Switchboards for Small Exchanges. XVIII. Lamp Signal
Switchboards. XIX. —The Multiple Switchboard. XX —Transfer SysXXII.
House Systems.
XXI.
Common-Battery Systems.
tems.

Chapter

Nos. 2 and 3 always In stock.

Note beautiful mechauleal simplicity.
Send for sample.
Oorreopond
with us; we have good specialties, and
up-to-date. Tell us what you want.

JUST ISSUED.

Edition

Illus.

Price, $3.00.

This is the first complete treatise on Telephony in the
English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in
the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is
given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
The
various independent companies are fully described.
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.
to

Copies of this or any other
any address in the vjorld^ on

electrical book published sent frefaid,
receipt of price.

CO..
Electrician Publishing Co.,

SIO narquette Building,
CHICAQO, ILLINOIS.
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Telephones and the Auxiliary Apparatus.

ALLSOP.

LINE.

CONTENTS

CHAPTER 1.— Receivers; 11.— TransmiUers; III.— Magneto Switch-Bells; IV.— Battery SwitchBells; V —Complete Instruments; VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work; VIir.—Erectine Wires, Instruments. Etc. IX.— Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.
;

166 ILLUSTRATIONS AND FOLDING PLATES.

184 PAGES.

ELECTRICIAN PUBISKING CO., 510 Marquette BIdg,. Chicago.

S 2 9 5 O
in multiple boards

^^

ALONE, up to

July 29th

systems demand multiple boards.

^^

Each

exchanges up to 18000 lines capacity when

nections.

No

transfers; straight through con-

Investigation

and comparison

229

South Greer Street, Chicago

CO.

.

.

It

has never lost a

Write for Catalogue
and Prices.
'

MOON MFG.
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.

Protect the Telephone Cahlea.
The Metal Case slides either
up or down and is more durable and convenient than a
wooden box.
Tbe Moon Terminal has a
record.
cable.

invited.

KELLOGG SWITCHBOARD & SUPPLY
'

METALLIC
OUTER
CASE

1

Kellogg three-tenths inch center multiple jacks
are installed.

'

"°""g"HlcAcoru."s. a!" Intebhatiohal Telephphe Mfg. Co.

MOON

operator has every subscriber's line within her reach
in

"INTERNATIONAL"

In
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Lines installed
modem

—
Many improvements embodied

Central Energy, Multiple arid Trunking Switchboards,
and Complete Line of Telephones.

PRICE, Sl.25.

Sent prepaid on receipt of price.

All

No sliding parts excepting the platinum contact points.
All springs German silver long, live and durable.
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BOOK, much more complete than

the
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 10,000 of the new.
is,

Main Yard and Offloa at MENOMINEE, MICH.
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HAWKINS'

NEW CATECHISM
OF ELECTRICITY.

Western Electilclan

Plan of the Work, Contents, Etc.
The New Catechism of Electricity will be found to be
surprisingly plain, and free from useless and ambiguous
terms. The plan upon which It is arranged is imique.
The book is, first of all, intended to be plain and Instructive; some 300 illustrations have been introduced,
so that the mere pictures will afford almost a knowledge
of the subjects.
It is a school book from the manner in which It proceeds from the simple facts to the abstract principles
which the facts indicate; It Is also a book of reference
through the Index of seventeen double colimans of fine
means of this Index a thousand items of
Imponance are atonce available.
an up-to dale work, which has cost a large outlay
of capital and time, and, In short. It is doubtful if any
more attractive book has ever been Issued— or one more

type pages; by
practical
It is

useful.

The subjects treated upon are as foUows: Dedication
to Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Source of Electricity

WRITE FOR PARTICULARS.

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations.

By CLARK CARYL RASKINS.

Cloth $1.00.

Paper

.60.

A BOOK DEVOID OF TECHNICALITIES-SIMPLE, PLAIN AND UNDERSTANDABLE.

and Magnetism.

The Dynamo: Conductors and Non-Conduetors; Symbols, abbreviations and deliultlons relating to electricity; Parts of the Dynamo; The Motor; The Care and
Management of the Dynamo and Motor.
Electric Llclitlng; Wiring: The rules and requirements of the National Board of Underwriters in full;

Electrical

Measurements.

The Electric Hallway; IJne Work; Instruction and
Cautions for Linemen and tiie Dynamo Koom; Storage
Batteries; Care and Management of the Street Car
Motor: Eleftrn rintlrig.
The Teleplinn.- and Telegraph; The Electric Elevator;
Accidents ami lunngHiH'les, etc., etc.
The full oiiu tliini jart of the whole work has been
devoted to the explanation and illustrations of the dynamo, and [tartlcular directions relating to its care ^nd
management;— all the dlrc<tlons are given in the slmPRICE $2.00. plest and most kindly way to assist rather than confuse
the learner. The names of the various parts of the machine are also given with pictorial Illustrations of the same.
In the Catenhlsm no In.ss than 25 full page Illustrations have been given of the various dynamo
machines inado In dlirorent piirts of tho country, and an equal number of part pag^ Illustrations.

ELECTRICIAN PUBLISHING CO.. 510 Marquette

BIdg.,

CHICAGO.

There are many elementary books aoout electricity upon the market, but
this Is Che first one presenting the matter In such shape that the layman
may understand It, and, at the same time, not written In a childish manner.
This little work Is not intended for the instruction of experts, nor as a guide for professors.
The author has endeivored to bring the matter
down to the level of those whose opportunities
for gaining information on the branches treated
have been limited,
Eour chapters are devoted to Static Electricity
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Klectro-Magnetlsm; one each to Atmospheric

Electricity; LIghtnlngRods; Eleotro-Chemlstry:
Applied Electro-Magnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples that are giveiii
to Illustrate the practical application of element-

ary principles Is gaining for it a reputation as a
text book tor schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
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Transformer
!
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In the Westinghouse Transformer each coil passes off
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ELECTRICITY FOR ENGINEERS.!
Latest Edition,

Now
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CpNTEMTS.—CHAPTER I:

I.

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

Electricity; Positive

and Negative; Conductors,

•a-Coiiauctors ana Insulators; Electro-Motive Force; Volts; Resistance; Oiims; Current; AmgTes.—CHAPTER II; Dynamos; Magnets; Field Coils: Electro Magnets; Permanent Magnets.—
CHAPTER III Armatures, Construction of, Different Kinds of Commutators, How Made and Con•ctedj Heating of Armatures; Eddy Currents.— CHAPl'ER IV: The Current; How Produced;
Induction: Series Wound Dynamos; Sllunt Wound Dynamos; Exciting the Fields; Constant CurWat nod Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
JHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Oftndle Power; Operated in Series: Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.— CHAPTER VI; The Arc Light; How Formed:
Oftuses of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different
Oendltlons of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutchlimps; Cloclcwork Lamps; Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators
md Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes: Sparliing
It Brushes; Care of Brushes and Commutators; Flashing.—CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.— CHAPTER IX;
Ajnerican System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brusli Armature; Diagram of Clreuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
ConstantPotentlalBrush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dynamo; Action of Regulator; Howell Pressure Indicator; Dlafr»m of Circuits; Description of Parts and Operation.- CHAPTER XII: Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.— CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Drnamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Reguator; Circuits in Regulator. -CHAPTER XIV; Thomson-Houston System of Automatic Current
Regulation: Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automaflc
Ourrent Regulation; Dynamo; Extra Brush: Resistance Coils and Regulator. CHAPTER XVIl
Ampere Meters; Tangential Seal?; Solenoid Meters.—CHAPTER XVII: Voltmeters; Pressure
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Dlffer•ntlal Apparatus.— CHAPTER XIX;
Wheatstone Bridge or Electrical Balance; Diagram of Clr•ultsandM6thodsofu.se; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Instrument; Armature; Field; Bell; Diagram of Clrcults.-CHAPTER
XXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Ma•htoes.—CHAPTER XXII: Switches and Switchboards; Loop' Switch; Plugand Socket; Change
©Ter Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
> as In Dynamos; Ty[)«s; Shunt and Series Motors Suitable for all General Purposes
•._. Regula»BOf Shunt Motors; Of Series Motors; Counter E
Dlrection of Rotation and Direction of
(Nnaati Staittog Motors; Diagram »l ConnectlaD.
:

;
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CONTENTS.—CHAPTER I:

Alternate Current Dynamos; Prlnelples of thil
Armature; Winding: Connections; Lamination; Different Types of Altema.]
Leading Systems; The Brush Generators: Magnets; Armature; Principles of Isductlon.— CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armaturer; j
Field Magnets; Ferrantl Armature; Field Magnets; Winding; Collectors.— CHAPTER III: Dyna. j
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Great Western Smelting A
Refining Comnany.... .. ..—
Gregory Electric Company ...12

Holcomb-Lobb Co
Holmes Fibre Graph. Co
Hopkins A Co., A. P
Huebel Company, C. J
Humphrey, Henry H

A W. Fuse Company
Dearborn Drug A Chem. Co.
Diamond Meter Company ..
Dicke Tool Company
D.

G.

Bayley A Sons Co..
Beardslee Chandelier M f g.Co.
Beardsley Gravity Dam A
Construction Co
Beldler A Co Francis
Berthold A Jennings
Besly A Co., Charies H
BoDTille,

i

I

—
1

17
II

—

9tia»ai£ieci jK»cleac o< ^civ?^ls^l1i^9l^t»

Company

1

Wabash Road
Wagner Electric Mfg. Co
Walsh's Sons A Company
West Shore Route

12

4,

4

12

7

Slgnalold Chemical Works.. .—
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 7
Smith Co., S. Morgan
8

Western Electric Company... 7
Western El. Supply Co
9
Westlnghouse
Electric
A
Manufacturing Company 18

Spies Electric Company
Sprague Electric Company.
Standard Electric Company

Weston Electrical Inst. Co.. 1
Whitehead Company, W. W..I2

l
.

.

3

..11

Standard Pole A Tie Co
17
Standard Uaderg. Cable Co..—
Standard Yamlsh Works ....
Standard Vitrified Cond. Co. 7
Stanley Instrument Co
5
1

Sterling

A

See

Son.

W.

a

17

l?ek,^^ p.

.

.

.

Whitmore, A. E
17
Wlckes Bros
12
WUlyoung, ElmerG
18
Wisconsin Central R. R
8
Wittenberg Cedar Co
16
Worcester Company, C. H .... 17
Worcester Polytecb|^lgIgg|,, j

WESTERN ELECTRICIAN

Better than ever

and a

little

August

the best of any on the market

30,

1902

today—

PARAGON 1902
FAN MOTORS

1902

COMPACT

NOISELESS

ALL STYLES AND SIZES

RIGID CONSTRUCTION

EASY RUNNING

CALL AND SEE THEM OR WRITE FOR PRICES

9

CHICAGO EDISON COMPANY,

.4K(D4KIWIS

^T.,

'"%e.?oroo

PARAGON DESK FAN

DAM!
That

JEbWARDS

what every user of water-power wants and very
few have. Most dams leak. "The Gravity Dam " is the name
of a 78-page book on Dam construction.
It describes all kinds
of dams that leak and break and tells why they leak and break.
It also describes a dam that will neither leak, break nor wash out.
is

The

^fipCo

R. E.-A. L. Monitor Bell.
(Patented.)

THIJ BOOK. JENT fRE,B OF CHARGE,
To

every present or prospective user of water-power
and five cents in stamps to pay postage.

who

sends

his address

&

BEARDSLEY GRAVITY DAM
Dam

CONSTRUCTION CO,
LKM VkT, INDIANA.

Builders and Hydraulic Engineers, Etc.

I

I

Hammer rod supported in two places
and thrown straight out and In by the
armature, striking gong on Inside,
near edge, thus gl'rtnga full, clear tone.
All springs made of Phosphor Bronze
and so formed that there is least posBlble strain.

Contacts are platinized, adjustment
made by pressure on the standard
which supports one contact. No screws

The Best of Everything

is

or nuts being used In the adjustment,
by oper-

bell does not get out of order
ation.

Ordinarily the

NOTICE.
TO THOSE INTERESTED
through
THE
Chicago & North-Western

train service of the

west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

management can make

it.

The Overland Limited, a
magnificent electric-lighted train, less
than three days Chicago to San Fran-

ELECTRIC

^BwyoKHi

11 you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

order a copy at once. It is the only work of its kind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.

Postage

The

$19.00

ELECTRICIAN PUBLISHING COMPANY.

electric lighted daily train

between

3d Vice-President.

W.
Gen

'1

THE WABASH.

sell excursion tickets from Chicago to
Boston, October 7 to 11, at one fare ($19)
for the round trip.
By deposit and payment of 50 cents the limit may be extended

Chicago, St. Paul and Minneapolis.
H. R. MCCULLOUGH,

VIA

On account of the meeting of the Brotherhood of St. Andrew, the Wabash road will

Suite 510 Marquette Bldg., Chicago.

TheNorth=WesternLimited,
an

H-v

Boston and Return

free.

cisco, daily.

Colorado Special, only
two nights to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

the

is

stand hard usage and operate under
adverse conditions.
The hammer entirely concealed by
gong and cannot be tampered with.
It is especially adapted for use on
street cars.as.in addition to the advan
tages mentioned, it is duet, insect and
moisture proof.

LIGHTING.

Rail-

way from Chicago to Omaha,
Denver and the Pacific Coast on the

IN

weak point

pivot, the unreliable one the adjusting screw and nut. As these defects
have been eliminated, this bell will

B. Kniskern.
Pasg'r and Tkt. Agt.

CHICAGO, III.

to

November

12.

Write

for

PALMER,

time-tables.
F. A
97 Adams Street, Chicago,

ou "
THEY
WILL

III.

SINGLE PHASE MOTORS
Particularly Suited for

Pump

maps and
A. G. P. A.,

«"^

Operation.

START UNDER FULL LOAD -

Simply Closing the Primary or Secondary Circuit
However distant from the motor

at any point.

ONLY ONE TRANSFORMER REQUIRED.
If

we would be pleased to have
you inform us of your requirements.

interested

WAGNER ELECTRIC MFC. CO.
30 H.P., 60

Cycle,

208

Volt.

Slngle.Phase Motor Geared

to Triplex

Pump.

ST. LOUIS, MO., U. 8. A.
^WW^PiilWWiBBBB

WESTERN ELECTRICIAN

Augiist 30, 196^

COLUMBIA LAMPS
Absolute uniformity in initial candle-power
Highest maintenance of candle-power
Candle-power, voltage and efficiency guaranteed

Shipments from Chicago stock

GENERAL WESTERN AGENTS.

264=266=268=270 FIFTH
.>« ,-«
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AVENUE, CHICAGO.
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THE GENERAL ELECTRIC COMPANY'S

»

'

'

Street Car Recording Wattmeter.

In

V

v.

r,

Furnishes a positive record of the power used on each car and provides the only practical means
for education of motormen<in economy of operation.

General
AH Large

Sales Offices in

IT

^-•

iTjir tfi't?>-

»«"

^"

>>

j>"-

^"•

^

•

tf ^" *r

Schenectady, N. Y.

Office:

New

Cities.

ti-

jr

j."

^'

»

f^'-

»" *."

*r if ^" ^"

»."

^" ^'

*.-

*r

>''

s*'

:? ^^

ELECTRICITY FOR ENRINEERS.

FLOTATION

OF THE MOVING PARTS OF

IMI

:^'

^" »" ^" >' yr »" ^^ tr

jp^

:;"

yr }?

>i" :^'

S 10 Marquette Building,

IN AIR

ERNA.'TIIMO CVJRREN-I
ACCOMPLISHED BY

iviAONE-ric susf>e:imsioim.
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOU-r

STANLEY INSTRUMENT
SALES OFFICE,
158

BROADWAY.

>EW YORK

CITY, X. Y.

CO.,

»^ »r

:^-

ti'-

:f »r »r

:?•

yr »p aP »r »" yr

PIUCE
ILLUSTKaTED.
424 PAGES.
ELECTRICIAN PUBLISHING CO.,

:v Ri e:c^rdiimo 'XA^A.T-riviEIS

Yoric Office, 44 Broad Street.

IN/IE-TKRS."

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,

JOHN KAETIN &

( San Feancisco. Cal,
CO., J. Los Angeles. Cal.

/

SEATT1.S,

WaHB.

-

-

a?*

:^ »"

:?•

$:J.50.

oi-iiO^OO.

WESTERN ELECTRICIAN
W. H. RATTENBURY, Pres.

R. D.

August
ARTHUR FRANTZEN,

JONES, Vice-Pres.

E. E.

M.

E.,

igo2

30,

Secy, and Treas.

ARTHUR FRANTZEN COMPANY,
i]vooiei»oieA.TK5i>.

ELECTRICAL CONTRACTORS.
BKAWCH OmCE.
Room 409

Citizens

Bank

Rooms

Bnildins,

12-14,

225 Dearborn

CHICAGO,

1>E» mOIAIES, [A.

Street,

ILL.

=BUILDINGS RECENTLY EQUIPPED BY US:
Hotel Gayoao, Memphis, Tenn.
Bush Temple of Music, Chicago.
Iowa Hospital for Insane, Cherokee, la.

Estimates furnished

Oliver Chilled

Bank

Citizens

Plow Works, South Bend,
Building. Des Moines, la.

Press and Gymnasium Building, Chicago University.
J, Hobart Moore Resicence, Lake Geneva, Wis.

Ind.

complete Electric Light Plants, Power Wiring, Switchboards and Panel Boards.
Write for details on our new Underground System of Electric Switch Lighting in Railway Yards.
Estimates and Specifications furnished for Experimental Laboratory Equipments

for

Expsrimental equipments installed by us

High Schools.

for

Waller High School, English High and Manual Training, School of Ed. Chicago University and South Division High School.

in

CLASSIFIED INDEX OF ADVERTISEMENTS.
CoDStrnction

Adjusters, Inc. liamps.
Manipulator Co.

Inc. El. Lt.

& Tel.)

AncliorB (Tel.
Matthews

&

Bro.,

W.

Edwards & Company.

Beard --ley

Gravity
Construction Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.
t!iolder.

Or Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.
Mffi. Co.

A Company.

Electrical Engineer Inst.
CorresDond. Schools.

Int.

Cross-Arm Braces,

Bella, Buzzers, Ktc.

A Sons, W. H.
Cross-Arms, Pins and
Brackets.

A Company.

Electric Apnllance Co.
Rauscher, John.

Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Spies Electric Company.
Western Electric Co.
Western Elec Supply Co.

Western Elect. Supply Co.
Western Electric Company.

Belt Dressing.
Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Blow^ers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books, Electrical.
Electrician Publishing Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.

Western Electric Company.

Coit,

Chase-Shawmut Company.
Norton Tool Company, The.

Cables. (See Insulated Wires.)
Cables. Electric (See Insulatedwlres) Copper,Slieet
and Bar.
American Elec. Works.
American Steel & Wire Co.
Central Electric Co.
General Electric Co.
New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Points and

Plates.
Central Electric Co.

Supply Co.

Castinss.
Co., S.

Morgan.

Jeffrey Mfg. Co.

Co., F. BMfg. Co.
Cutter Elec.
A;

&

Western Electric Company.
Westlngbouse El. A Mfg. Co.

Hand-

lini; IttachinerT'.
Jeffrey Mtg Co.

Schureman A Hayden.
Sprague Electric Co.

Triumph Electric Co.
Wagner Electric Mfg.

Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Electric Heating Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

Brown A Leasure.
Krantzen Company, Arthur.
Humphrey, Henry H.

Kohler Brotbers.
Mott A Company.
Sargent & Lundy.

J. E.

W, H.
Electrical Instruments.
Badt

Varley Dunlex Magnet Co.

Weetern Electric Co.
Coloring for Inc. Lamps.
SIgnalold Cbemlcal Works.

A Chem. Wks.

Condnit and Conduits.
Badt A Co., F. B.
Central Electric Co.
Electric Appliance Co.
Sprapue Electric Co.
Standard Vltrllled Cond. Co.
Western Elect. Supply Co.

Co., Chas. H.

Elevators -Conveyors,
Jeffrey Mfg. Co.

Engines,

€*as.

Lowell Model Co
Marinette Iron Wks. Mfg. Co.
Parsell

& Weed.

Engines. Steam.
Bavley & Sons Co., W.
Buffalo Forge Co.
Sturtevant Co., B. F.

Whitehead Company, W. W.

Fan

Outfits.

Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co., G- A H.

Fire Extinguishers,
Monarch Fire Appliance

Co.

Fixtures. Gas and Elec.
Beardslee Chandelier Mfg.Co

Flashers.
Reynolds Electric Company.

Flexible Shafts.

A

Co., F. B.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Llgbt Co.
Illinois Electric Specialty Co.

Machado

A

Forges.
Buffalo Forge Co.
Sturtevant Co., B. F.

Fuses and Fuse

TVtre.

Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.

Western Electric Company.

Oears.
Besly A

Co., Chas. H.

General Elec. Supplies.

Sturtevant Co., B. F.

Schott,

Coils and Slasrnets.

Dearborn Drug

A Weed.

Reliance Electric Company.

ical Engineers.
Badt & Co.. F. B.

Circuit BreaJi^ers.

Compound.

Parsell

Electric Signs.
Federal Electric Company.
Electrical and mechan-

Chains.

Coal and Ashes

A.

General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

RelBlnger, H-jgo.
Elect.

Henry

Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Electric Rallivays.
Crocker- Wheeler Company.

Chicago EdlBOn Co.
Electric Appliance Co.

A

Crocker-Wheeler Company.
General Electric Co.

Stow Mfg. Co.

& Electro, Co.
Dynamos and Motors.

€able CUps.

Badt

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
_ General Electric Co.
' General Inc. Arc Light
Co.

Franklin Eng.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre -Graj)hite Co.

Smith

Cnt-Onts and STritches.

Cuts.

Brushes.

Western

Etc.

Anderson

Central Electric Co.

Carbons,

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Mott A Company. J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.AMfg.Co.

Correspondence Schools.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Dam A

Crocker-Wheeler Co.

Babbitt aietal and

Electro-Plating Mach*y.
Besly

Contractors and Electric
Light Plants.

Central Electric Co.

Edwards

Repairs.

Spies Electric Company.
Western Electric Co.

N.

Annan cl ator s.

Edison

A

Chicago Edison Co.
Parsell A Weed.

Roller.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Oo.

O lobes

and

Electrical

Glass^rare.
Century Glass Co.
Phcenli Glass Co.
Western Elect. Supply Co.

Graphite Specialties.
Besly

A

Heating

and Ventilat-

Buflalo Forge Co.
Sturtevant Co., B. F.

Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Pratt Institute.

Worcester Polytechnic

Inst.

Insulators and Insulating materials.

Plgnolet, L. M.

Akron Smoking Pipe

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Central Electric Co.

Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Ins. Wire Co.

WoBton Electrical
WlUyoung, Elmer

Kartavert Mfg. Co.
Mica Insulator Co.

Inst. Co.

Q.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl. Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.

A
Rubber A

Indiana Rub.

Ins.

Wire Co.

India
Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
OkoniteCo., The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.

Lamps, Arc.
Adams- Bagnall

Elec. Co.
Central Electric Co.
Ft. Wavna Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Go.
Elec. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Lamps, Inc., Adjusters.
Manipulator Co.

Incandescent—
Beplacers &. Cleaners.

Lamps,

Manipulator Co.

Lightning Arresters.
Cintral Electric Co.
Electric Appliance Co.

Wayne Elec. Wks.

A Son,

Co.

Matnias.

(See Insulated Wires.)

JDraft.

Sturtevant Co., B. P.

J.

Central Electric

Phosphor Bronze.
Besly

&

Insulated WlreCo.
Okonlte Co., The.
Simplex Electrical Co.

Phosphor BronzeSm.Co.,Ltd.

Platinum

Bought

Sold.

Western Electric Co.
Western Elec. Supply Co.

and

Baker & Company.
Gt. West. Sm.and Refining Co.

Poles and Ties.
Beidler A Co., Francis.

Technical j^gemey.
Scientific

boards.
American

Fulmer Lumber Co.,
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company, C.

Central Electric Co.
Central Tele. A Elec. Go.
Chicago Pay Station Co.

J.

ColumblaTelephoneMfg. Co
Ericsson Telephone Co
Eureka Electric Company.

Maltby Lumber Go.
Morse Cedar Co.
Nannie Tie Co., E. E.

International Tel.

Kokomo

L. S. Iron Co.

&

Son,

W.

Metropolitan

E.

Tools,
Anderson

Machinery.

Mica.

& Co., Eugene.
Mining Apparatus, Elec.
Munsell

Crocker-Wheeler Company,
General Electric Co.
Jeffrey Mfg. Co.

A Mfg. Co.
Motors. (See Dynamos and
El.

Refiners.

Electric Mfg. Co.

General Electric Co.

Westlnghouse

El.

A

Mfg.

Co

Turbine M^ater Wheels
Leffel

Smith

&

Co., Jas.
Co., S. Morgan.

StilweU-Bierce

Chicago Edison Co.
Gregory Electric Co.
Schureman & Hayden.

'

Trucks, Electric Car.

Re- W^ in ding— Repairs.

Smlth-Vaile

Varnishes.
Standard Varnish Works

Rheostats,

Sterling Varnish Co.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

Vulcanized Fibre.

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnghouse El. A Mfg. Co.

Matthews & Bro., W. N.
Rose Electric Company.

Schoonmaker Co., A. G.
Scnureman & Hayden..

&

Vulcanized Fibre Co.

liV'aterWheclGovrrnors.
Repiogle Governor Works.
%Vire8, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Co.

Whitehead Company, W. W.
Wickes Bros.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.

SIntc.
Bonville, Edward.

Simplex Electrical Co.
Standard Underground C. Co.
Western Electric Company.

Spealcing Tubes.
Electric Appliance Co.
Western Electric Co.
Elec.

IV ire. Bare.
American

Supply Co.

Steel

A

Wire

Besly A Co., Chas. H.
Central Electric Co.

Speed Indicators.
Besly A Co., Chas. H.

Okonlte

Co., The.

Phillips Insulated

Wire Co.

Roebllng's Sons Co.,

Stcnm Heatintr Mains.
District

Steam

Co,

J. A.

Standard Underground C. Co.
Western Electric Co.
Western EUctrlcal Sup. Co.

American Steel A Wire Co.

Steel Boxes.

Co.

Electric Appliance Co.

Electrical Inst. Co.

Springs.

X-Ray

Bossert Elec. Const. Co.

X^ox* AXi^±x&LX»G>xXock% Xtx.<Xg>sc. o:f .^ca.'v&irtltBes^s.esa.tM

H.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Wire Co.

Continuous Rail Joint Company of America.

American

W.

Sons,

Vindex Electric Company

Wagner

steel &
Co., F. B.

Rail Joints.

Weston

A

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Morgan.

American

Western

Co.

Central Electric Company.

Pulleys.

Walsh's Sons

Elec. Co.

Transformers,

Morgan.
StilweU-Bierce Smith- Vaile.
Co., 6.

A

A

Dicke Tool Company.
Klein A Son, Mathlas.
Norton Tool Company, The.

Jeffrey Mfg. Co.

Badt

(5o

Sup. Co.
Mfg. Co.

Stromberg-CarlsonTel.M. Co.
Western Electric Co.
Western Elec. Supply Co.

Porcelain.
Akron Smoking Pipe Co.
PoTrer Transuiission

Co., S.

El.
Tel.

Sterling Electric Co.

C.

Wittenberg Cedar Co,
Worcester Co., C. H.

Smith

A

St.

Torrey Cedar Clo.
Valentine-Clark Co., The.

Smith

Tel.

Moon Mfg. Co., The.
LouU Elec. Supply

Porter Cedar Company.
Standard Pole A Tie Co.
Sterling

Mtg

A

Kellogg Switchb.

A Sons.

A

Telephone Co.

El.

D. M.

Lindsley Bros. Co.

Pltt.jburg

Exchange.

Telephones, Telephone
Material and Switch-

Berthold & Jennings.
Brooks, Hall L.
Fowler, John H.

Perrizo

(Jo.

Electric Appliance Co.

New York

Co., Chas. H.

Edwards A Company.

Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
Generallnc. Arc Ll^bt Co.
Westingliouse El. A Mfg. Oo.

Motors).

Johnston, Thomas

Central Electric Co.

Meters,

WeBtinghousa

American Electrical Works.
American Steel A Wire Co.

Patent Attorneys.

Gregory Electric Co.

W^ires.

Mechanical

Tapes, Insulating.

Second-Hand Mach'y,

Inc.

Westlnghouse £1. A Mfg.
Linemen's Climbers.
Anaerson A Sons, W. H.

Magnet

Co,
Electric Storage Battery Co.

Besly & Co., Chas. H.

Gt.West.Sm.and Refining Co.

Shelby Electric Co.

Inc. El. Lt.

American Battery

Rail Bonds.

Central Electric Co.

Inc. El. Lt.

storage Batteries.

Klein & Son, Mathlas.

Packing.

Stilwell-Blerce Smith- Vaile.

Lamps, Incandescent,

Sawyer-Man

Kippers and Pliers.

Whitmore, A.

Bossert Elect. Const. Co.

General Inc. Arc Light Co.

Klein

Holders, Inc. Lamps.

&

Insulated Wires and Cables—Magnet Wires.

General Electric Co.

Co.

ing Apparatus.

Inspection

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Ft.

Co., Chas. H.
Crucible Co., Jos.

Dixon
Holmes Fibre-Graphite

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips Insulated Wire Co.

(See f*^c*:e 3«

Outfits.

Bario A'aeuuni Co.

WlUyoung, Elmar

Q.

August

30,

1

:

:
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Contract to Supply 300,000 Duct Feet of

GLAZED CONDUITS

VITRIFIED SALT

Awarded to us July

1902, for the

15,

MUNICIPAL CONDUIT SYSTEM

STANDARD
R.

W. LYLE,

ALL OUR WIRES

B.

Crimshaw.
pass inspection and carry the above

U-f. 116

&

TRADE-MARKS

Chicago TO
New York
Boston

Raven Blacl< Core.
Raven White Core.
tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

BRANCHES;

New York.

CHICAQO:

BOSTON

SAN FRANCISCO:

192 Desplalnes St.

7 Otis St.

33 Second St.

I
I

and

Mani'facturers Electric Heating Appliances,

Write

for cBtaloBuo.

193-197 River

THE WORCESTER.

West Shore Route

Courses of study in Mechanicai.. Civil. Electrical Engineering, Chemistry, AND General Science. Extensive
laboratories in engineerinpr. Electricity. Physics, General and Industrial Chemistry. Special facilities in Steam
and Hydraulics. Catalogue showing positions filled by
graduates suiled fbek. Address

EDMUND

J.

K.

A.

ENGLER,

MARSHALL,

at

Registrar. Worcester, Mass.

ine Rosul-ts.

DETROIT MICH

Electric Beating Apparatus.
SENB FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAGO, Monadnock

Block.

this favorite route arrive

uptown

station,

RELIANCE

Forty-

second street, the center of the hotel and
shopping district, or downtown at Franklin
street station, in close proximity to all
ocean steamship docks and Jersey City and

CMIIVERATORS

AND MOTOBS.
SEND

Brooklyn. For tickets, sleeping car space
and further information call on or address

w.

FOR

BULLETIN.

RELIANCE ELECTRIC

JOHN W. COOK,
a.

St.

Ph.D.,LL.D., President.

Through sleeping and dining car service via
Mckel Plate or Wabash from Chicago.

New York

Want Ads

AMERICAN ELECTRICAL HEATER CO.

Polytechnic INSTITUTE

Passengers via

Western Electrician

M

R IM

THE

Vice-President and Secretary.

on our

POPULAR

in

BARNARD,

S.

INSULATED WIRE COMPANY,

MAIN OFFICE
118 Liberty St..

CO.,

NEW YORK.

ST.,

President.

NEW YORK

VIA

CORTLANDT

CASTLE, PA.

CONDUIT

VITRIFIED

39-41

NEW

IN

COMPANY,

p. A.,

205 S. Clark Street, CHICAGO, ILL.

MILWAUKEE,

WIS.

AOENTS WANTED EVERYWHERE.

——————••••••———••••—ft—•——•••••••<

MONON ROUTE
LUXURIOUS PARLOR>^NDDINIMa
CAR£; BY OAY.
RALACE SLEEPING AND COMPARTTl>^Er4-r CA.RS BY NIGHT,
e TffJKtNS DA.IUY BETWEEN
CHICAGO AND THE OHIO RIVER
WH M<DOEI. FRANKJ.REED.(ii>nivuL*aT
"" " °"' ""
CHI
C
^

™*"
C A O CMA5KR0CKWEU.
'*°"

.

MOTOR
APPLICATIONS
WRITE FOR POWER MOTOR CATALOGUE.

I

Our motors are made from the best materials obtainable, by the most skilled
and experienced mechanics and are subjected to the most careful tests before
shipping.

NV,
WESTERN ELECTRIC COMPANY
1

y.

M'iTOi'. ini:K('.T

i

OS.N"L:LTf,Ii

TO UOTAHY

TlMI'.

CHICAGO.

SAINT LOUIS.

PHILADELPHIA.

NEW YORK
roRK.

jl
1

WESTERN ELECTRICIAN

August

SAMSON TURBINE

1902

30,

Only 10 Cents Each

Books

Practical

UNEXCELLED FOR DRIVING

ON

ELECTRICAL MACHINERY.

Electricity.
How to make a dynamo.
How to make a telephone.
How to make an electric motor.
How to make a storage battery.
How to make a Wtmhurst electric machine.
How to make a magneto machine.
How to make a medical Induction coll.
How to make a pocket accumulator.
How to make a plunge battery.
How to make a voltmeter.
How to make a galvanometer.
How to make a hand dynamo.
How to make a talking machine.
How to make a H H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph Instrument.

Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

Wc build

these TurbJnea in all Sires and Styles, on Upright or
Horizontal Shafts, aingle or In pairs, belted or direct connected.

WRITE DEPT.

FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD,

CO.,

O., U. S. A.

HIGH-GRADE

These books are Illustrated and will be
sent prepaid on receipt of prke.

ENGINES
VERTICAL AND HORIZONTAL.

Publ'g Co..
BIO Marquette Building,
CHICAGO.

Electrician

The

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.
GUARANTEE PERFECT REGUUTION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

Pioneer

Famous

Limited.

Train
of the

World.

W. BAYLEY

& SONS CO.,
WIS., U.
A.

SULWAVKEE,

Chicago— St. Paul— Minneapolis

S.

VIA

TO
THE

The

GREAT NORTHWEST

M'CORMICK TURBINE.

The Wisconsin Central Ry.

will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,

'

P. A.

MORGAN SMITH

OVERLAND

JEFFREY

LIMITED"
'^^^^"-M^^^^v« PICTOB*'"

ELECTRIC
LIGHTED

California
mTHE
Tbia train

Is

FOR CATALOGUE,

PERFECT PASSENGER SERVICE
BBXWKBN

CHICAGO — KANSAS CITY,
CHICAGO '" ST. LOUIS.
CHICAGO "-PEORIA.

Graphite Brushes
That have been

We

fully tested

shall be pleased to

and proved superior

to

any

in

ST.LOUIS — KANSAS CITY.

the market.

send sample.

UNION PACIFIC.

really a FIRST-CLASS

MODERN

HOTEL, with

Handsome Parlors, Drawing Rooms, Bed
Chambers, Boudoirs. Libraries, Smoking
and Reading Rooms, Barber Shops, Bath
Rooms (hot and cold water), Superbly Appointed
Olnin)^ Rooms (Qllttcring with Mlrrurs, Cut
(iiass, Fragrant Flowers, Electric Candelabra. E'c),
Promenades, Observation Rooms, Electric
Lights, Electric Fans, Telephones, Electric

Reading Lamps, Perfect Heat, Etc

RUNS EVERY DAY
E. L.

AND

THEJEFFRErMFG.-CO.
COLUMBUS, 0.

ELEVATING,
CONVEYING,

POWER

Ageot,

III,

CHICAGO
ALTON

CO., York, Pa.

TRANSMISSION

MILLER, General Passenger

AMERICAS MOST POPULAR RAILWAY

ANU SEND FOR CATALOQUE.

S.

tables,

Chicago,

m

Milwaukee, Wis.

Paul Ry.)

maps and information
furnished on application to

Time

Gives a higher percentage of useful effect than any other water-whee'
heretofore made. All sizes, right and left hand, are built from patterns per
fected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contem
plating ihe improvement of powers, will find it to their interest to. cone.
with us, as we are willing to guarantee results where others have failed,
matter what make of turbine has been in use. STATE RE0U1REMBNT^

Geu*l Pass. Agent,

St.

Unequaled.

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

JAS. C.POND,

&

Equipment and Service

On

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further Information.

"THE

St. Paul Road.

(Chicago, Milwaukee

IN

THE YEAR.

Loinax,G.P.&T.A.,Oiiiaha,Neb.

JOSEPH DIXON CRUCIBLE
REG.TRADE MARKS

CO.,

The Phosphor

•

XHRODQU

Jersey City, N. J.

HOT SPRINGS. Apk.DENVER. Colo.

Bronze SmeltingCo-Qmited,

TEXAS. FLORn)A, UTAH.
CALIFORNIA -i~» OREGON.

2200 Washington ave:,philadeiphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
|NG0TS,CAST1NGS, WIRE, RODS,'SHEETS, ETC.

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
SouE Maker s IN THE U.S.

DRI GINAL AND

IF

*O0 ARB OONTBMPI/A.TINO A TRIP, ANT PORMA1>B1 OTBR THB CHICAGO

TION OF WBIOn CAN BB

AE.TON, IT WIIiLi PAV TOU TO WRITE TO TBB ONDBS"
lOrftDD FOR RATEIS, MAPS, TIMB-TABLKB, BTO*

ft

Qko.

J.

Charlton",

QBNBBAE. PASHBINOBK AQBHXi

August
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w
Is

trademark

the

of

only

the

supply house in the United States

complete
everything pertaining
carrying

a

line
to

of
the

construction, maintenance and
equipment of

Electric Light

and Power Plants,

Electric

Railways,

Telephone Lines and Exchanges.
The

stock Supplies
and construction material in
largest

the country.

Why
give

WRITE US TO-DAY.

shouldn't

we be

able to

you the best prices and prompt

shipments

Western

•

?

Electrical

Suppl)

Co.,

ST. LOUIS, U. S. A.

WESTERN ELECTRICIAN

10

^

August

1902

30,

EDISON niNIATURE LAHPS

PROVE

IT FIRST

made

are

In the din of a busy plant a lamp buyer's judgfment is sometimes
fixed by a mere noise. Every lamp is the best lamp. But the

Packard proves

its

place

.*

.*

lamp you want.

— proves

so that

it

.*

you know

it's

more than

in

10,000 varieties,

the

work in Candelabra and
Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.
for all classes of

•*

the matter as you should. Test them all. Get the
managers who are using the Packartt. You will find
popular in the A( plants. Learn the lamp and we'll sell to you.

Take up

Miniatu7'e Sockets

story of
it

Company^

Electric Appliance
BZ and S4 Weal Van Buren

Dewar Bulbs

St.,

and Receptacles,

for Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.
Genera Electric Company, Harrison, N.

J.

PRICES RIGHT

MICA WASHERS

&

EUGENE MUNSELL
218 Water

St.,

New

York.

117

Lake

St.,

CO.,

Chicago.

ARE YOU CONSIDERING
An
IF SO,

WfE lnJ*l€E

YOU HAVE SEEN

Tubes
Focus

.jtA

you

if

hums-

^or Testing Batteries and Battery
Ground*,

Locating Faults,
XmS^ circuits,
etc

r. B.

St.,

YORK,

BADT.

156 E. 23d Street,

M. Y-

keep the Commutator In good condition and prevent suiting.

CONSULTING ENGINEERS AND EXPERTS,
1504 Menadnock Block,

gum the
SOe. fOE trial Btlek.
Absolutely will not

EOc. per stick. 85.0O per dozen. Send
FOR SALE BY ALL STJPPLT HOUSES

BADT & CO.
K.

Mclennan &

go.,

LEA8UBE.

BROWN & LEASURE,
Electrical Contractors,
CHICAGO.

Telephone Harrison 3698.

CARGENT & LUNDY,
Engineers,

CHI0A60,
1000, 46 E.

TlLIFHONt HAnniSON 74S.

E. E.

brashes.

OR

Sole nannfaotnrers,
•
909, 14M TTasIilnKton Street,

CO.,

312 Fisher Building,

The Only Article Thai Will Prevent Sparking.
Will

for

New York City.

CHAa. L. Brown.

Compound.

C. M. WILLIS.

F. B.

;

BARIO VACUUM

Gale's Commutator

ACODRATS,

NEW

Crookes
Double

us your broken or punctured tubes

l^'OXJ IVE>E>r> lO^!

Send for Circular.
L. M. PICNOLET.
T8-80 Cortlandt

;

;

SEND

-'^

RELIABLE.

Adjustable

of

repair or re-exhaustion.

Wl
^^fgf^
iuO
^
POCKET SIZE.

types

;

UT

VOLT=AMMETERS,

all

Single Focus for Coil or Static

;

;

you have not seen the best alternating current arc lamp
have not seen the Toerring. It neither dances, sings nor
it merely burns, and does it well.

^^
wm\

Installation?

for A. C. Sets
Specially Protected Barium
Fluoroscopes
Patented Tube Regulator Plateholders Actinometers and all accessories for X Ray
work.

alternating arc lamps that hum, and others which were full of
bugs, and still others which were humbugs,

JB

X Ray

WRITE US FOR FULL IMFORMATIOM.

VAN BUREN

ST.,

CHICAGO.

CHICAGO.
FREDERICK SARGENT.

A. D.

LUNDV

Long Distance Phone Central 2448.

W. H. SCHOTT,
ENGINEER AND CONTRACTOR,
Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

r

7
CENTURY

ALL STYLES OF

ii

YOU PRESS THE BUTTON,

GLOBES«-°$HADES
FOR ALL TYPES OF LAMPS.

CHICAGO
..-r:;33/8".';?r:?«l'i

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER
1804-1806-180S-1810-1812

RAILWAYS
Fisher Building.

WE ARE THE ONLY HOUSE

IN

AMERICA MAKING A SPECIALTY
OF ELECTRICAL GLASSWARE.

CHICAGO.

Henry

H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

WE CAN MAKE ANY STYLE
YOU DESIRE.
-WRITE FOR CATALOGUE.-

The Century Glass Company, Bellaire, Ohio.

THE OHMMETER
DOES THE REST."
find your circuit troubles in a moment
with our direct reading ohmmeter. Ask your
Bupply houBC for it, or write for information to

You can

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOMA

BUILDING, CHICAGO.

August
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CUQENE

rRANK N. PHILLPIS. PnFBIStftT.
WAGENSCIL, TneabURER.

r.

PHILLIPS.

C>

ROWLAND

PHILLIPS, Vl»C«PlM«.

• . R. MCMinGTON, JR., SeC.

General manaokr.

C. H.

tl

STOMBAUGH GUY ANCH ORS

T

T

AMERICAN ELECTRICAL
WORKS, O
PROVIDEKCE,
'

•

•

B.

•

BAEEAND INSULATED ELECTRICWIM,
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Railway

Feeder and Trolley Wire,
americanite, magnet, office and
annunciator wires.

CABLES FOR AERIAL «ND UNDERGROUND USE.
Store, W. J. Watson, 26 Cortlnndt St.
Chicago Store, F. E. ronohoe, 82 Lake St.
Montreal BRANca, Eugene P. I'hlUlps' Electrical Works.
MAIN OFFICE* AND FACTORIES. PHILLIPSOALE, R. I.

M

B
A
U
C

i

H

New Yokk

tik

Ynr«

WE BUY OLD

wllh BtnartI Eleclrlo Company.

J. JOHNSTON,
Counaellor at Law,

No.

66 Broadway,
Piteiil

-

CutM.

NEW YORK

BELTS

CONDITION.

WE

eiTY.

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.

Pttinl SollelUnf.

27 W. MONROE

ST..

CHICAGO.

E

asy to install.

G

heaper than other guys.

O

ne piece.

^

ecessary for well guyed poles.

O

perated like a corkscrew.

^^

echanically correct.

I

G
A

A
N
G

L

No moving

ndestructible by

A

U

G

parts.

H

G
U
Y

or frost.

fire

arefuUy made.

A
N
G
H
O
R

nchors that pay dividends.

abor savers.

H
R

O

-TRIUIVIP^H

f
H^^
-^^^^r

G
U
Y

OK SCRAPS, ANY 5IZG OR

THOMAS

O
M
B

'

I.

STOMBAUGH GUYANGHORS

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
Write for

WE MANUFACTURE

prices, to

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

^ferlMMj^&

Se-S^'WE"

CINCINNATI, 0.

MATTHEWS
&BRO.

W.

TRIUIMPH EUCCTRIC CO.,

N.

j

603 Carleton Building,
ST. LOUIS.

On The M^rkeU

Wovm's-Eye View.

THE CINCINNATI WIRE CLIP
IS

WITHOUT DOUBT

THE BEST ON THE MARKET.

"SHAWMUT"

CRIPS FIRMLY.
NO POSSIBILITY OF SLIPPING.
LOW IN PRICE.
Write us

now

for particularsm

THE STANDARD ELECTRIC
113

BUY

CO.,

CINCINNATI, OHIO.

West Third Street,

Your

ENCLOSED FUSES

Electrical

Books

of the

Electrician

Publishing Co., Suite 510 flarquette
BIdg., Chicago. You will save TIME and
MONEY by doing so

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS,

ABSOL UTE RELIAB ILITY.
THE NEW SHAWMUT INDICATING FUSE.
Shows whether blown by overload or short

NATIONAL CODE STANDARD
r®,

circuit.

"0. K." Weatherproof Wire.

Slow-Burning

Indicating

WeatiierprooJ

Type V

Fuse, intact.

and Slow-Burning Wire.
Prices

and Samples on Application.
Fuse blown by overload, showing auxiliary indicating patch white.

Phillips Insulated

Wire Co.,

GHASE- SHAWMUT
New York
\VM.

0«ice and Factory: PAWTUCKET. R. L

GO.,

Boston,

MANUFACTURERS.
S.

Representative

Western Representative
GRIER CO.. 128 W. .lacitson Blvd.,
:

:

BROWN, 3!i Cortlandl
New Yori< City.

St.,

THOMAS

G.

Chicago,

Illinois.

!
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WAITED, FOB
similar

WAWT

ments

{jo

advertise-

zvords or /ess), •$r.jo an
insertion; additional -words 3c each.

POSITIOJf

WANTED

advertiseynents (jo words o?- less), $i.oo an insertion; additional ivords zc each.

WANTED.
POSITION
mechanical

engineer, thirty
Electrical and
years old, and a technical graduate, having had
six years experience, Is lamiliar with steam
machinery and electrical apparatus of both
direct and alternating current, wishes to correspond with a concern in need of an operating
engineer. Address BOX 107, ca-e Western Electrician. 510 Marquette Building, Chicago. 111.

POSITION WANTED.
Position by young man of 24, as manager or
electrician of a telephone exchange of 100 to
500 phones; prefer one which is building or
just completed. Technical education. References
furnished.
Address with particulars, BOX 100,
care Western Electrician, 510 Marquette Bldg.,

Chicago.

WANTED.
First-class solicitor for light

and power

busi-

and commission. City of 60,000.
Address BOX 106, care Western Electrician.
610 Marquette Building, Chicago.
ness

Salary

WANTED.
a majority of the capital stock
of a non-paying electric-light plant in a town
of not less than 10,000 inhabitants. Address
BOX 105, Western Electrician. Chicago, 111.

To purchase

WANTED.
MOTORS
SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

POSITIONS OPEN.
PER MONTH.
5 Draftsmen, Electrical

S100

2 Draftsmen, Structural Steel

$ 1 25

ST.,

60 cycle, three-

volt,

Held type, belted General
alternators, in service two years.

Eicctrie

PORTLAND LIGHTING & POWER COM-

PANY,

Portland, Me.

FOR SALE.
Good second hand transformers, General ElecType F, 125 cycle, primary 1,040V, second-

tric

ary 52V and 104V. All sizes from 800 to 3,500
Watts. PEOPLE'S LIGHT COMPANY, Davenport, Iowa.

FOR SALE.
several brand new motors for sale at
bargain prices. Sizes from 10 H. P. down. In
stockreadyforqulckdeiivery. Write, WAGNER-

HATCH MOTOR CO

,

308 Dearborn

St.,

We

FOR SALE.
Electric Li^ht and Steam Heating Plant In
thriving town of 2.500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights; five 1,200 C. P are and 89,32 C. P.
incandescents on streets, 90,000 feetof wireon
streets, 415 poles, 75 meters, 45 transformers.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made in new Isolated building. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel,and using less than onequarter of the exhaust steam, and balance of
business district anxious forextenslonof system
to their places. All light patrons on meter basis,
Will sell on easy
15 cents per 1,000 watts.
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHERS, Piano, III.

ILL.

BUSINESS CHANGES.
trade your
electric-light plants every
time. Consult us.
sell or

140

St.,

600

Each S450.

ST. LOUIS.

REGORYI
ELECTRIC
co!"
CHICAGO
3T.

dynamoa, motors, meters and transformers
listed by this Company are at their warehouses
ready for Immediate delivery.
All

direct-connected vertical
& Seyengine, now nearly completed.
RevoUitions per minute. 120. Steam pressure, 125 lbs.
Rated load and indicated horsepower, 1.520.
Cut-off, 26/100. This engine was ordered previous to our purchase of the Citizens' Light and
Power Company. We now wish to dispose of
same at a bargain. The engine can be seen at
Mcintosh it Seymour's factory. Auburn, N. Y.

:

h.

ENGINES.

DYNAMOS.

2—

High Speed Automatic, Medium Speed Automatic,

Direct Current Lighting and Railway.

Co.,

Write for our new price

Corliss.

Alternating Current Lighting.

SMOKE STACKS,

BOILERS, PUMPS, HEATERS,
list

ETC,

No. 49, just out.

MAINTENANCE COMPANY,

ILLINOIS

CHENEY, Manager.

No.

204 Dearborn

St.,

CHICAGO.

ENGINES REBUILT AND READY.

p.Wickes Hor.'U'ater Tube.

34x60
20x48
20x48
12x36
18x24

Geo. H. Corliss.
Harris Corliss.

Wheelock

and

A. V. R. R., Pittsburg, Pa,
Liberty St.. New York City.
Marquette Bldg., Ctilcago. III.

St.

95-97

I

Saainaw.
„,
Mich.
,

1

5

FOR SALE.
Rice

Automatic

National

llght

switchboard

Engine, 1,000with

Alternator

and

Instruments,

exciter,

heater,

The
put in

and

'

A. 60.

60 K. W. Westinghouse.
Large stocli of direct current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus
fully guaranteed.

16x32
13x21
13x20

Corliss.

Buckeye Automatic.
Buckeye Automatic.
Russell Automatic.

8%x9 Armington & Sims Automatic

Harris Corliss.
Atlas Automatic.

9x12

Atlas Automatic.

BOILERS.

WICKES BROTHERS,
45th

250 H. P. Babcock & Wilcox Water
Tube.
66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

I
I
I
I

sizes.

W. W. WHITEHEAD COMPANY,

hot

DAVENPORT, IOWA.

belts, tools, etc.

City o£ Kendallville, Ind., recently

a larger plant at a

now

desires

apparatus

o£

to

its

new

dispose

former

of

location
all

the

electric-light

plant.

JAMES CRAVES,

Mayor,

BARE COPPER WIRE.

RUBBER COVERED W!RE.
WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

Kendallville, Ind.

Half Rate to

TORONTO

1—400
1—200
2—200
1—150
2—150

1— OOK. W. Westinghouse.
2- 75 K. W. Wood.
6— 60 K. W. General Electric

Liglit

READY AND GUARANTEED.
E. H.

Engine— 30x72 in. R. H., Geo. H. Corliss.
Engine— 24x42 in. L. H., Cooper Corliss.
Engine— 16x36 in. L. H., Green Corliss.
Engine— 15x14 in. Ideal Automatic.
Engine— 12x16 in. R. H., Russell Automatic,
i'unip- 14x7x10 in. Worthlngton Duplex,
Pump— 10x6x10 in. Snow Duplex.
Pump— 18x5x16 in. Hydraulic Single Cylinder.
Pump— 7Hx4i4xl2 in. Knowles Single Cylinder.

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.
K. W. Westinghouse, with exciter.
K. W. Stanley inductor, with exciter.
K. W. Wood (3 bearings), with exciter.
K. W. Slattery(3 Dearings), Big bargain.
K. W. General Electric monocyclic.
,2—120 K. W. Westinghouse.
1-120 K. W. General Electric type A S. 120.
12—120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric typeA. S. 90.

;

S. CIlDton St., Clilcago.

and cold water pumpt, two 50-harsepower

60-K. W. EDISON, SOO-VOLT.

"54-62 5.CLINT0N

All the above for immediate delivery.

Fond du Lac Street Railway and

One 1,000-K.

boilers,

CO.,

dition.

FOND DU LAC, WIS,

cross-compound side-crank Mcintosh

12 X 20

THE SCIENTIFIC EXCHANGE

ROSE ELECTRIC

About 3,008 of 12 inch, and 100 feet of
18 inch double leather belting. In good con-

SCHUREMAN & HAYDEN.

2

ForSale. four 60-K. W. Fdlson Generators,

Ball

engine.

1-500-H. P. Buffalo condenser.
1— 500-U. P. Dean condenser.
69 T. H,, Stanley A, Wood traneformers, 10 to
250 lights each, 1,000 volt primary, 100 and 50
volt secondarv.

FORSALE.
W.

1214

Volts, F. 0. B. Cars, Hamilton, Ohio.

1—8 and 13x12 inch tandem compound

sell.

h. p., 220 volt. Novelty.
h. p., 220 volt, Keystone.
Send for complete monthly stock list.

Sherman
CHICAGO, ILL.

engines.

invite correspondence
with tliose wishing to

Motor— 22
Motor— 10

60, No. 6

In good operative condition, now being reto make room for larger machinery.
4—72 inch x 16 feel tubular boilers.
2—9 and 16x12 inch tandem compound Ball

moved

We

buy or

III.

FOR SALE.

Dynamos and Motors.

Dynamo-800 light. 100-125 volt. National.
Dynamos— Three 65-light Brush Arc.

One hundred tons soft sheet steel for small
armatures, at a hargaln. WALSH'S SONS & CO.,
261 Washington St., Newark, N. J.

Room

National Stamping Works, Clilcago,

SECOND-HAND

FOR SALE.

FOR SALE.

can

THE SCIENTIFIC EXCHANGE,
Room 60, SSherman St., Chicago.

Chicago,

111.

Hollers— Three 200

$100

SEE NEXT ISSUE.

We

have on our list a large number of espegood engineers, electricians, etc., to select

from.

up.

gilt

CHICAGO,

ATTENTION
cially

1902

Ono 60 K. W. General Electric alternator,
toothed armature, self oiling, $400; one60K.W.
Westini^house alternator, toothed armature, selfolllng,$400;one30K.W.Westlnghouse, eocycle
alternator, $390; two SO-llght T. H. arc dynamos, ring armatures, HClf-olllng, $275; one extra
ring armature for same, $100; one 7.T-ltght,
1.200 C. P. Wood arc dynamo, $325; one 60liKht. 2,000 C. P. Wood arc dynamo, $27.'); two
BO-llght, 2,000 C. P. Standard arc dynnmos.
S275 each; one extra armature for GO-Ught
Standard arc dynamo, $90; one 40-llght,Wood
arc dynamo, 2,000 C. P., $190;' ono 100 K. W.
500- volt Standard, $600; two 20 K. W. Edison, 125-volt machine.s. $225 each; one 40llght Western Electric, 2.000 C. P.. with extra
armature, $200; 141 Standard 2,000 C. P. arc
lamps, $3.50 each.

General Managers of Electric Light Plants.

We have

30,

Electrical Machinery,

60 to 100 K. W. Dynamo, 110 or 220
volts. Also Engine to operate same.
Prefer direct connected outfit. BOX
108, care Western Electrician, 510
Marquette Building. Chicago.

ELECTRIC DEPARTMENT. ROCHESTER GAS AND ELECTRIC COMPANY, Roch-

THE SCIENTIFIC EXCHANGE,
SHERMAN

W. 10,000

Address

Draftsmen, Surveyors, Engineers and
Specialists will do well to register
with us.

No. 6

K.

revolving

ester, N. Y.

$75
$85
$50

2 Draftsmen, Bridge
1
Electrical Superintendent..
Electrical Superintendent
t
2 Arma ure Winders, mutt be
edge

Two 250
phase,

mour

ST. LOUIS.

ROSE ELECTRIC CO.

WANTED.

FOR SALE.

SA1,E and

COIiUHIN

August

EXPOSITION

AND

FAIR.

Route, Wabash and Canadian Pacific.
Rate from Chicago, $12.40 for the round
trip.
Dates of sale, August 30 to September 2, inclusive. Return limit, September
Write for maps and time15, inclusive.
cards.

Adams

F. A.

PALMER,

A. G. P. A., 97

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

OFFICE WIRE.

ROEBLING'S SONS GO.

NEWVORK^pEIIJQII

„ J

CHICAGO.

Street, Chicago.

CLEVEUND
SAN FRANCISCO.

CMICACO
EDISON COMPANY
REPAIR SHOPS
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
"UrrorAtarOPEN
DAY AND NIGHT.
^
^"
Dynamos Armatures,

Correspondence
correspondence S
Solicited.
ollc^

»-

'T.^s^.^a^

EQU.pIIJnT THROUCHOOT

'

"

Motors, Arc Lamps,
Fans, Instruments.

—
AugT-lSt 30,

WESTERN ELECTRICIAN
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ARE YOU LOOKING FOR MONEY?
If so.

13

A SINGLE

buy WALRATH Q4S OR GASOLINE ENGINES
and get light on the subject.

VICTOR TURBINE

27-INCH

THE WALRATH
is shown by the cut herewith.
The water
discharged at one end through the draft tube, and, in this case, the
usual end thrust connected with single wheels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are

Received the Highest Award at
the Pan- American Exposition.

mounted on horizontal shaft
is

produce ns good a comruercial liL:;lit as that of an auiomalic steam engine, either belted
or direct connected generator.
Simple, Economical and Reliable.
fccnd lor catalogue W.
It will

MARINETTE IRON

WORKS MFQ.

SALIENT

CO.,

MARINETTE, WIS.

FEATURES

AGRNCIES619 Stevenson IJuilding. Indianapolis.
301 Fisher BuildlDs. Chicaeo.
703 liljou UuildinK, Plttslnirg.
MaeKay Ens;iDeerluK Co., 140 Hroadway, New York.
Mackay Engineering Co.. 100 Hoylston St.. lioston.

A Hammond

Strong. Carlisle

OF THE

Co., Cleveland.

VICTOR
TURBINE.
We make a specialty also

HEAT AND LIGHT

of

STEAM A'ND POWER PUMPING MACHINERY FOR ALL PURPOSES.
AIR COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.

PROCEED FROM ONE SOURCE.

If interested

address

Iq the great laboratory of nature, heat and light are the
the sun gave out light and no heat, or
would be a dead planet.
The electric station that supplies power aloae is only
Heat is as staple an article as
half fulfilling its mission.
light and quite as indispensable, and heat bills are larger
than bills for lighting in most buildings.
life of

the world.

If

The Stilwell-Bierce & Smith-Vaile Co.,

vice versa, the world

The

257 Lehman
141 Broadway.

BOSTON, 73

Oliver SI.

NEW ORLEANS, 304

U. S. A.

PHILADELPHIA, 612 Arch SI.
CHICAGO, 311 Dearborn SI.
LONDON, E. C, 97 Queen Victoria St

BIdg.
E. CO., Sales Agents,

AUSTIN, Sales Agent,

Smitli Block,

810 Olive SI., ST. LOUIS. MO.
PITTSBURG, PA.

it is

of increasing its net

Will find that the Western
Electrician can help them
wonderfully in the study of
electricity.
Subscribe now.
$3.00 per year, in advance
Electrician Publishing Co.,
•liitt

510 MaraueHa

Our Condensation Meter is a correct measure of the
amount of steam used by each consumer, without which

Company
it.

A

is

is

one

of

the

most essential features

for our

AMERICAN DISTRICT STEAM
LOCKPORT, NEW YORK.

for

Insulation

and

II

Catalogues in print, 4c

Write for Catalogue and Particulars.

—

in

—

Caldwell Liquid Interrupter.

Cunningham Mercury

stamps.

Jet

Interrupter.

Caldwell Stereoscopic Fluorosoope.

ELMER

6.

WILLY0UN6, 97-99

NEW YORK,

SCHEEFFER

Frankfort St.,

N. Y.

METER
WITHOUT
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
UnaFlecled by Alternations or Lag
Alternating Currents.

In

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,
MCTER WITH CASC.

IN

STEAM AND MACHINE DESIGN

We

Galvanometers, Bridges, Condensers, Photometers, Etc., Etc.

CO.

AND

—

Sets

Capacity.

Address

APPLIED ELECTRICITY

X-BAY APPAKATI

Etc.

Portable

pamphlet.

BROOKLYN, N. Y.
COURSES IN

TWO YEAR

S.
Coils and X-Ray Machines for Battery and Power Circuits
Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are lole
makers of the

Portable Sets for Resistance Faults,

applicable to a heating system.

For particulars write

zmm

Bid*..

TEST IK8TRUMENT8.

liable to serious loss without being able to

meter

PRATT INSTITUTE

STUDENTS

invented.

locate

DAYTON, OHIO,

OALTIIUORE, 316 Equitable BIdg.
E. F.

perhaps wasting in the air, possesses the
income by many thousands of
dollars.
Scores of these steam-heating plants constructed by
us are in operation now.
Our underground system of steam mains is the most
complete, the most durable, the most up-to-date that
Our methods of inexperience and ingenuity can devise.
sulation and devices for providing for expansion and contraction of the underground pipes are the most perfect yet

the

Hennen

St.,

LAUFKETTER & BENDIT M.

electric station, lighting or railway, in its exhaust

steam, which

means

NEW YORK,

ILL.. U. S. A.

CO.,

Send for Catalogue No. 507
10c in stamps.

WESTERN ELECTRICIAN
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30,

AND TELEGRAPH

TELEPHONE

CONSTRUCTION SPECIALTIES.

PATENTED
GALVANIZED STEEL
CABLE HANGER.
Note Beautiful Mechanical
Simplicity.

SEND FOR SAMPLE.
In place

^

^

forge finish.
11',

cable.

20 inch '-Spread,"
points up or down.

-inch "Spread."

poii-.s

on

rr

These Pole Brackets forged
from
and 5^ round iron;
bolts "with
punched for
up or djwn.

RK CO

Correspond with us. We have good specialties and UP-TO-DATE. Tell us what you want.
Corner brackets, Quy bhims and Special forgings Made to order.

THE NORTON TOOL

CO., West Park, O.

VAHLEY DUPLEX MAGNET

A. E.

KENNELLY.

A

RICHARD VARLEY.

The

-FOR SALE

number

48 PACES.

Hyde and

PRICE, 25 CENTS.

exchange managers and employes will find
book a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.
large

Electrician

The Importanceof Details. Actual Calculalions. Working Formula. Diameter of
Wire to Carry Given Current. Diameter of Wire to Rave Given Resistance. Thickness
of Insulation in a Given Coil, Weight of Copper in a Given Coil. Table of Constants
for Insulated Wire. Standard Table of Resistances of Insulated Wires. Tab^e Showing
Percentage of Copperand Insulation in Cotton or Silk Covered Wire. S'andard Copper
Wire Table. 17 Problems (Solved) lUu'^trated. Guts of 37 Magnets of Standard Dimensions, Lengths Variable. Logarithms and Anti-Logarithms. Decimal Parts of a-n Inch.

—

Find Them.

to

of telephone

this

Sent prepaid on receipt of price by the

On the Relative Values of the Windings of Electro-Magnetic Coils. Properties of
Fixed Windiug Spaces and a Fixed Size of Wire. Properties of Fixed Winding Space
and Variable Size of Wire. Fixed Winding Space and Fixed Length of Wire or Number
of Turns.
Constant Internal Dimensions, but External Diameter of Coil Variable.
Fixed Internal Radius and Interflange-Flxed Number of Turns of Same Size of Wire.

Scale.

How

complete hand-book for telephone inspectors, by Wm, H.
J. A. McManman, edited by Prof. C. H, Haskins.

EIGHTH EDITION.

CONTENTS.

Induced Magnet,
General Properties. Magnetic Field of Force, magnetic Units.
Iron Ring in the MagDiscovery of Electro-Magnetism.
Reluctance, Permeability.
netic Field. Calculation of Magnet Windings. Magnetic fircuit. Given Ampere-Turns
to Rin'1 Proper Current. Relation of Ampere-Turns 10 Wire Space. Room Occupied by
Insulation, Heating and Otber Limiting Conditions. Winding a Magnet for a Given
Voltage. Hysteresis, Self-induction. Alternating Currents. Traction.

Logarithmic

CHICAGO, ILL.
PHILLIPSDALE, R.

CO.,

Telephone Troubles and

The Electro-Magnet
TOWNSEND WOLCOTT,

I

FOR EVERY PURPOSE.

Publishing Co.,

510 Marquette Building,

CHICAGO.
CHICAGO

THETELEPHONE HAND-BOOK

TELEPHONE PAY

BY

STATIONS and METERS

HERBERT LAWS WEBB.
Price 81.00.

r.Y

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDG., CHICAGO.

The only oomplete and
of its

Have unique patented
features giving them

work

practical

THE ELECTRICIAN PUBLISHIN6

value.

exceptional

kind on the market.
PUBLISHED BT

WRITE FOR CIRCULAR.
Chicago Pay Station Co.,

CO.,

Suite 610 Marquette Building, Chloai*

130 LA SALLE AVE.,

CHICAGO.

THE BECKER TERMINAL HEAD

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
25-pair Becker Terminal

Head with

AND EVERYTHING FOR
COMPLETE EXCHANGE.
lid

secured to hpad and fuses in position.

Write for Catalog and Prices.

A practical, absolute protection against lightning, sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything in the telephone line. Prices reasonable.

CENTRAL TELEPHONE AND ELECTRIC
Illinois Electric Co.,

CO.,

Post-Glover Electric Co.,
Cincinnati Agents.

Chicago Agents.

909 Market

KOKOMO

TELEPHONE AND ELECTRIC

Street,

MFC. CO.,

ST. LOUIS.

W. G. Nagel

Electric Co.,

Toledo

Agents.

(O.)

KOKOMO,

IND.

IMPORTANT TELEPHONE BOOKS.
TUB TELEPHONE HANDBOOK.

Webb.

161110,

Price

150 pp.

This handbook

By

Horbc-rt

Laws

$1.00.

and
a practical bool; on telephone working and management,
bused entirely on stnnfbird American practice. It is exLienicly useful to telephone inspectors and operators.
is

a reliable treatise on telephony,

AMERICAN TELEPHONE PRACTrCE. By
E. Miller,

M. E.

ICempster

Price $3.00.
This is the first comnlete treatise on telephony in the
English language. The text is profusely illustrated by
cms of c(niinierclal nfiparatus and cai'efully prepared
diagrams of circuits. No dingram Is given without a full
exphmation. The apparatus, circuits and methods of
the American, Bell Telephone Company and of the various independent companies ;ug fuiiy described. The
fippnijitus and methods nscil in in;ildng all of the teats
re<iuired In comini'relal iclephone work are fully Healed.
510 pp.

380 illustrations.

THE INSPECTOR AND TROUBLE MAN.

DobbK.

A

By

A.

E.

]0(; pp.
PiU-e n.OO.
practical book, written

In pinin
language. Full of
Information and diagrams for the openitor, exchange
manager. ins|iector. trouble man ami lineman. A conijtli'lc

rlnsr-rliilion

of telephone.'^,

how

lo

find .-'nd

remedy

troubles, togciher wllh working plans for exchang<'
ronsl ruction. eoni|ilil(> with diagrams of all up-to-date
teleithoncs and ywltclibourds.
tli'ir

THE

A, B, C, OF
TELEPHONE. By J. E. Homans,
A. M. 352 pp. 269 illustrations. Price $1.00.
Owing lo the demand for a comprehensive book giving
a clear, terse idea of the principles governing the co?!struction,
installation,
cure and management of telephones and their appliances, this book has been ooinpiled. It has been the aim of the author to make this
the most complete elementary book on this subject for
alectrician,
wLrentan. lineman and enthe prac;tioal
gineer, and it is written in a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK.

By

E. E. Second edition, revised and
illustrations. Price $1.50.
In this work the writer has endeavored to produce n
manual of moderate size and cost, but thoroughly practical, and detailing, as far as space will allow, the most
methods of telephone working. While the rei-ecent
(luii-emeuls of telephone employes ha\e been kejil cotistantly In view it is fully intended als() that the book .shall
i-onrce of infoi'inalion on teleplKiulc
lie of scr\'ice as a
matters to users of the telephone and to the public gen-

Joseph

I'oole, A.
360 pp.

enlarged.

I.

2SS

erally.

PRACTICAL FEATURES OF TELEPHONE WORK.
A. IC. Dobbs, 134 pp. Price 75 cents.
A simple, plaln-apeaking handbook for
telephone man.

By

The Above, or Any Other

Electrical

ELECTRICIAN PUBLISHING

CO..

the

practical

AND -HOW TO

TROUBLES

TELEPHONE

THEM. A

FINL

complete handbook for telephone inspectors.
J. H. McManman, edited by Prof. C. H.
Haskins. Eighth edition. 16mo, 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone emjjloyes, written in a popular style and devoid

By W. Hyde and

of technicalities.

TELEPHONE LINES AND THEIR PROPERTIES.
Bv

Wm.

J.

Hopkins.

Sixth edition.

272

Illustrated.

pp.

I'rice $1.50.

A

MANUAL OF TELEPHONY. A

tion. Ily W. H. Preece. F.
pp. 333 'illustrations. Price

R.

S.,

new and

and A.

large edi-

Stubbs.

J.

508

$-1.50.

TELEPHONES, THEIR CONSTRUCTION AND

FITTING. A Praelical Manual on the Fitting Up and Maintenance of Telephone and Auxiliary A|ipaiatuH. By F. 0.
Allsop.

131

pp.

168 illustrations.

TELEPHONING OF GREAT
Paper.

Price

$1.25.

Hughes.

Bennett.

I'rice 35 cents.

MAGNETO HAND TELEPHONE.
Fitting

By

CITIES.

Up and
SO pp.

Adaptability

23 Illustrations.

Construction,
By
Everyday Use.
to
Price $1.00.
Its

ELECTRICAL TRANRM LESION OF INTELLIGENCE
AND OTHER AD^ A.\< IM) I'IMMERS OF ELECTRICITY,
treating on the telegraph,
ton.

330 pp.

tcl.-pli"--n^'.

88 llhistcatiotis.

Work Published, Sent on Receipt

Price

etc.

By

E. J. Hous-

$1.00.

of Price.

010 MARQUETTE BLPO., CHICAGO,

:

August

30,

AVEStERN ELECTRICIAN
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n

IMPROVED
TELEPHONE APPARATUS
EVERYTHING UP-TO-DATE.
SOMETHING NEW ALL THE TIME.

No

sliding parts excepting the platlnnm enntact points.
German silver— long, live and durable.

All springs

"
In " INTERNATIONAL
Central Energy, Multiple and Trunking Switchboards,

Many improvements embodied
and Complete Line
Harrison and Clinton Streets,

CHICAGO, U.S.A.

of

Telephones.

International Telephone Mfg. Co.

LEICH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OFORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

Tejephone Troubles
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Is Installed in

IT

REPRESENTS THE HIGHEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL.

^

The Only Perfect Party Line Selective Ringing Telephones.

STROIVIBERC- CARLSON ^
^^„TELEPHOIME IVIFC. CO.,
CHICAGO, ILL.
Y ROCHESTER, N.Y.
S

Q

Your Exchange.

Have You
investigated the

^

EUREKA

of Every Description for

N<x 34 Central Energy Telephone.

36-58 W. Jackson Boulevard,

CHICAQO,

Common

Battery and Magneto Systems.

Samples cheerfully submitted.

...Prices Right.

U. 8. A.

^

BOOK OF REFERENCE.

TELEPHONES-Ihelr
A

RECEIVER?

a crackerjack.

CO.,

.^c::-'

A VALUABLE

It's

SWITCHBOARDS AND TELEPHONES

Write (or Descriptive Circular.

AMERICAN ELECTRIC TELEPHONE

No. 20

CONSTRUCTION and FITTING.

Practical Treatise on the Fitting*up and Maintenance of Telephones and tht Auxiliary Apparatus.

BY

F. C.

ALLSOP.

CONTENTS

CHAPTER L— Receivers; IL— Transmitters;

III.— Magneto Switch-Bells; IV.— Battery SwltchComplete Instrnments; VI.— Switches. Switchboards and Extension Bells; VII.—
UeUs;
Batteries for Telephone Woric; VIIL— Erecting Wires, Instruments, Etc.; IX. —Arranging the
Testing for and Removing Faults.
Circuits; X.— Intercommunicating System;

V—

XL—

156 ILLUSTRATIONS AND FOLDING PLATES.

184 PAGES.

PRICE, $1.25.

No. 20 Receiver Exposed.

No. 20 Receiver Assembled.

Sent prepaid on receipt of price.

EUREKA ELECTRIC

143-149

CO., SOUTH CLINTON

ST.

CHICAGO, U.S.

ELECTRICIAN PUBLISHING CO., 510 Marquette BIdg,. Chicago.

5 2 9 5 O

MOON

TERMINALS

Lines installed
in multiple boards

^5

^^

All

modem

ALONE, np to

systems demand

July 29th

multiple boards.

METALLIC

^^

Each

OUTER
CASE

operator has every subscriber's line within her reach
in

exchanges up to 18000 lines capacity when

Kellogg three-tenths inch center multiple jacks
are installed.
-'

nections.

JIo transfers; straight through con-

Investigation

and comparison

invited.

KELLOGG SWITCHBOARD & SUPPLY
'

229

South Green Street, Chicago

^

*

.

'

CO.

.

. .

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a

('

cable.

Write for Catalogue
and Prices.

'

MOON MFG.

CO.,

43-49 S, Canal Street,

CHICAGO.
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30,

CO., Wittenberg, Wis.

A LARGE STOCK AT LOW PRICES.
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ADAMS ST.. CHICAGO.
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Main Yard and Office at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

have a good assortmeot

of Poles

on baod, and caa execute orders promptly.

Write as for Prices.

Practical Running of

Dynamos.

Send

A little booklet

LINE

on tba cars and tta* loeattng
and remedying of trouble! In dynusot and

BUILDERS' TOOLS.

Our Tool Book

telle
about
II Is of Interest to all Uuemen.

copy now,

motors.

them.
Get a

MATHIAS KLEIN

&

W.

IT'LL

NEW CATECHISM

HAWKINS'

AND

Stanufactarers Tools and Iron Work for
Telephone and Railway Construction.

ELECTRICIAN PUBLISHING COMPANY,
SIO Marquette Bldg., Oblcogo.

PAY You WELL.

IS

ALL THAT NEED BE SAID OP

THE TELEPHONE HAND-BOOK

The New Catechism of Electricity will be foimd to be
surprisingly plain, and free from useless and ambiguous
terms. The plan upon which it Is arranged Is imique.
The hook is, first of all, intended to be plain and instructive; some 300 illustrations have been introduced,
so that the mere pictures will afford almost a knowledge
of the subjects.
It is a school book

from the manner In which It proceeds from the simple facts to the abstract principles
which the facts indicate; it is also a book of reference
tlirough the index of seventeen double columns of fine
type pages; by means of this index a thousand items of
practical imponance are atonce available.
It is an up-to-daie work, which has cost a large outlay
of capital and time, and, in short, it Is doubtful If any
more attractive book has ever been issued— or one more

Trouble Man.
By A.

"Practical and to the Point"

OF ELECTRICITY.

Plan of the Work, Contents, Etc.

The Inspector

St. Aubii Ave., Detroit,

Iree.

Zmr^S^ic^ASo^.IlL'^'

ANDERSON & SONS,

H.

Catalogne of mechanical and eleetrlcal feoeki

FREE.

Headquarters for Linemen's Tools.

of requirements

list

for quotations to

By Herbert Laws Webb.

160 Pa^es, 133 Illustrations,
The book

Mailed anywhere on
receipt of price,

Price $1.00.

Cloth,

No

for those interested in telephony.

PUBLISHING

ELECTRICIAN

E.

DOBBS.

Full of Information and diagrams for the
operator, exchange owner, exchange manager,
Inspector, trouble man, lineman.
A complete description of telephones and
their troubles. How to find and remedy them,
tofiether with worklnK plans for exchange construction, complete with diagrams of all up-todate telephones and switchboards.

nUC RnilAD
UNt UULLAH.

technicalities. Substantially

bound

In cloth.

CO.,

ELECTRICIAN PUBLISHING

6 Id Marquette Bldg.,

CO.,

BIO MARQUETTE BUILDING, CHICAGO.

CHICAGO.

!

useful.

The subjects treated upon are as follows: Dedication
Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Soiu-ce of Elec-

to

tricity

and Magnetism.

The Dynamo; Conductors and Non-Conductors; Symand definitions relating to electricParts of the Dynamo; The Motor; The Care and
Management of the Dynamo and Motor.
Electric Lighting; wiring; The rules and requirements of the National Board of Underwriters in full;
bols, abbreviations

ity;

Electrical Measurements.
The Electric Kailway; Line Work; Instruction and
Cautions for Linemen and the Dynamo Room; Storage
Batteries; Care and Management of the Street Car
Motor: Electro Plating.
The Telephone and Telegraph; The Electric Elevator;

Accidents and Emergencies,

etc., etc.

one-third part of the whole work has been
devoted to the explanation and Illustrations of the dynamo, and particular directions relating to Its care and
management;— all the directions are given intheslmPRICE $2.00, plest and most kindly way to assist rather than confuse
the learner. The names of the various parts of the machine are also given wltn pictorial illustrations of the same.
,
J
In the Catechism no less than 25 full page illustrations have been given of the various dynamo
machines made In different parts of the country, and an equal number of part pagp tllustrationa.

The

full

^_^

ELECTRICIAN PUBLISHING CO., 510 Marquette

Bldg.,

CHICAGO.

GOOD BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

The

Pocket Electrical Dictionary.

S™? llS'tfe^'s'cilc'e.^ TUV^ttX:

dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
definitions. By EdivinJ. Houston, A. M., Ph. D. (Princeton). 1 volume, 32mQ, cloth, $2.50;
leather, $3.00.

Made

Electricity
Sc. D.

Easy.

IS^i^ 'S^lfi,

A hand-book
M., Ph. D.,

for busy people.

and Arthur E.

By

Itennelly,

volume, 12mo, cloth, $1.50.

1

By Silvanus P. Thompson, D. Sc, B. A., F. R, S.
"hJf -^ ,-l^i^^^mT
IViaCninery.
sixth edition, revised and enlarged. Profusely
with new engravings. 19 folding plates. 2 volumes, 8vo, cloth, gilt, $6.00.
The rapid advance of electrical science made it absolutely necessary to revise the last edition,
and this is now a new work. It Is Indispensable to the electrical expert, professor and student
of electrotechnics.
Students and professors highly appreciate the publication of this extensive
work In two volumes.

T^--*-,-—--. T7f»/-f*««/l-'ynamO-IlieCLnC
Illustrated

Polyphase Electric Currents and Alternate Current Motors,
By Silvanus P. Thompson, D. Sc, B. A., F. R. S. 1 volume, 8vo, cloth, gilt, $5.00.
The most Important work on the subject. A companion book to "Dynamo-Electric Machinery." One of the text-books in schools of technology and colleges. Beautifully illustrated
with fine engravings. Folding plates. Invaluable to the expert electrician.

A \ivaX\t*'^ IVldac
l\7r'si4i» Th -aoTT
i^lgCOra
Xiady*

A

NEW

^^ Edivtn J. Houston, Ph. D., and A. E. Kennelly, Sc. D.
This nttle work is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 volume, 16mo, cloth, 75 cents.

BOOK.

Thc

MUNICIPALITIES

A

vs

M

,

J,

FRANC ISCO,

Tables showing cost o! lights furnished by Private Companies and Municipal Plants.
A list of Municipal Plants sold or abandoned.
Average cost by the two systems.
Experience of Municipalities who own plants.
Legal and official opinions from a large number of the most prominent men in the nation
Editorials opposing the system from nearly all the leading journals of the U. S.
All statistics to date.

Any Company doing

Now approaching
65th thousand. By William H. MeadowATS
^ (^
•C'lCCiriCUy*
croft.
volume, 12mo,cloth, go cents. Fully illustrated.
V -.r T71/,/.4.*«i-;f,r
This excellent primary book has taiten the
has
place In elementary scientific works.

want the data contained

in

this

Sent postpaid on receipt of price, SI. CO.

EI.SC~rRICIA.N PVJBUISMINO

book.

1

It

first

received the endorsement of Thomas A. Edison. It is for every person desiri-ng a knowledge of
electricity, and is written In simple style so that a child can understand the work. It is what its
title indicates, the first flight of steps in electricity.

Scholars'

A B work
C of Electricity.

HfuSS ^^ottT^i^d'

'

™'™''

''"°'

has designed it for the use of teachers and scholars. A large number of simple experiments have been added, with notes relative to the worii. It is the primary
book for school use.
TTKo
T?iiTr« *** Photography of the Invisible and its Value In Surgery. By William J.
1 ilC xV XVay^
Morton, M. D. Written In collaboration with Edwin W. Hammer, 1 volume,
12mo, cloth and silver. 75 cents; paper, 50 cents.
The work explains in clear and simple style how these extraordinary pictures are taken
through solids. Full description is given of the apparatus used, and the test is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from the negatives of the author. The subjects are varied.

The author

of this

^

The A B C

of the

X Ray.

'

™'"""' '""°'

"'°'^

fn^a lofiTsfenu!"'"""""''-^'A book for the people. The author of "A B C of
Electricity" showed clearly in that work his ability to explain a technical subject for the la;7men
who know nothing of scientific terms. He has written this work about the X Ray in his usual
clear and simple style, and a wide circulation of this useful book is assured. The text cf the
author is beautifully embellished with fine engravings, and nothing is omitted that will glv>! the
public a clear knowledge of this remarkable discovery of Prof. Rontgen. The public wou d do
well to secure both these Important works.

The

*

street lighting will

Edwin J. Houston,
D., a.n^A.E.Een-

its

and Business Management Compared.
By

.

volume, 12mo., cloth, $i.a«;.
most valuable aid to students and electrical workers.
1

*-'*

PRIVATE CORPORATIONS.
Political

Interpretation of Mathematical Formulae,

nelly, Sc. D.

first

primary work on the subject.

Stent

Prepaid on Kecewpt of Price.

6IO iVIARQUETTE BLDC, CHICAGO.
ELECTRICIAN PUBLISHING CO., 510 Marquette

FIVE

GOOD
BOOKS

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.
Electrician PuBusfflNG Co..

8«itt«

BIO narque»e Building,
OHteiUtO. Hi-

Bldg.,

CHICA
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CEDAR POLES

LINDSLEY BROTHERS COMPANY.WnOLESALE PRDDUCERS""S'«Ta"go".'-°=P0RTLAND,QREGON &SPOKANE,WASH. 5Q-F0OT TO 80 FOOT

RUSM "

ORDI

That's what we are looking for and
how big they are either.
All sizes from 20 foot
up, and the

MALTBY LUMBER

POLES OUR SPECIALTY. MAIN YARDS.MENOMINEE,

it

Central Manufacturing: Go.

don't matter

price

Is

Cbattasooga,

right.

BAY CITY, MICH.

CO.,

Ifyouwant

M ICM.

Yellow Pise,
Cross Arms,
Looast FUs,
Oaic Fins, Electrieal UonUings, Oil Braokets.
LAROB ^TOCKts ON HAND.
Delivered prices quoted, F. O. B. cars, your city,

CEDAR POLES

any quantity.

in

POSTS, SHINGLES,
Tie Plugs, Paving Bloclts, Etc. Itwii! pay.

Write Us

Send your Book Orders

to

ELECTRICIAN PUBLISHING CO.,

THE MORSE CEDAR CO.Saginaw.Mich.

510 Marquette

HALL

WHITE CEDAR POLES.

CEDAR POLES

FSi-^mts-fc

Hkit:;,.

L.

Chicatio.

BROOKS,

TOMAHAWK,

WIS.

SKipm^rt-fcs 'from ^eire^ S-t^^k.

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.,

Produotrs and Wholeiiliri of Whlta Gadar Products.
Wrtte for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
D. M.

ru^'t,kiS!''"'
CEDAR POLES
UPON
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

FULMER LUMBER

POLES, TIES, POSTS.
W«

PRODUCERS.

IMInn.

Cedar
POLES.
WMire ecDAR.

ST. LOUIS.

IDAHO CEDAn ip

ts

80

tl.

CROSS
ARMS.
LONG LEAF

Chemioal Building.

PINE AND PIR.

want your

'VS!

Large Slock Constintly

W.

Poles

m Ht»i.

C. STERLIN8 ft
IMONnOE, MICH.

lUtnn Pole Tsnli

In

SOI,

TIES.

UlcblnB.

WtutleaUt Ftoduiwfa far

P.AY

\A/i

POLES
YOU

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
CHICAGO,
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S55rri?Q
ui r iK.t.a
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NOT,

IF

Dynamo
oat

F. B.

IN

WHY NOT?

tenders cannot get along with-

Sent prepaid on receipt of price, $1.00,
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ELEC-
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LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
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Preserve

Your Copies
OF THB

Western Electrician.

BINDERS 81.00 EACH.
ELECTRICIAN PUBLISHING
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ELEGTRICIANPUBLISHIN6G0,,
Building.

«

CO.,
.
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•

CHICAGO

CEDAR'

I.ONG DISTANCE "PMONE,

A. p.

ILL.

Building, Cleveland, Ohio.

POLE DEALERS ADVERTISING
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it.

510 MaraueUe

CO.,

Keystone Telephone Building. Philadelphia, Pa.
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.

j

HAND-BOOK
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To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

Have VOU read the

NEW DYNAMO TENDERS'

CO.,

MICH.

Inquiries always.

CLINTONVILLE, WIS.

CEDAR
IT

THE PORTER CEDAR

TORREY
CEDAR CO.,

POLES
BERTHDLD
& JENNINeS,

CO., Florence, Wis.

RDL-ES

Hopkins & Co.Escanaba.Mich.

^*

White Cedar Poles
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SOUTHERN
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TROLLEY & ELECTRIC LIGHT WORK.
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MARKET FOR

Yellow Pine Cross-Arms, Locust and Oak Pins.
Large Stocit Always on Hand.
Ask for Prices.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

New

York, N.

Y.;
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Facts

About Transformers

Every

Average Temperature
the

in

coil

Westinghouse Transformer shares equally

in

the cooling
(1)
cooling

The
as

oil

exposed spread end of one

any

other.

Each

coil

coil

presents the

thus passes

off its

same

surface in contact with

heat with equal

facility,

and no

unequal expansions occur to injure the insulation.
(2)

Heat generated within the

spots " develop,

and

this is

why

through layers

interior travels, not

but along highly conducting copper to the spread

coil

temperatures are uniform in

of insulation,

why no "hot
O D and Type N Trans=

ends.

This

is

formers.
There is practically no difference between the temperature measured by a
thermometer placed between the coils and that measured in the copper by the
resistance method.
This is actual proof of the uniform temperature in O D and

Type

N

Transformers.

FOR TRANSFORMER BOOKLETS ADDRESS NEAREST SALE5 OFFICE OF THE

WESTINGHOUSE ELECTRIC
New

and

Manufacturing

Co.

PITTSBLIRQ, PA.

York, Atlanta, Dallas, Boston, Buffalo, Chicago, Cincinnati, Los Angeles, Cleveland, Detroit, Minneapolis, Philadelphia, Pittsburg, St. Louis, San Francisco, Syracuse,
Seattle, 5alt Lake City, Washington, Denver, Mountain Electric Co. Canada: Ahearn & 5oper Llmiied, Ottawa.
Mexico: Q. & O. Braniff. City of Mexico.

ELECTRICITY FOR ENGINEERS.
Latest Edition,

Now

Just the
„

PART

I.

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.

CONTENTS.—CHAPTER I: Electricity;

Positive

and Negative: Conductors,

Son-Conductors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Amjgres.—CHAPTER II: Dynamos; MaEuets; Field Colls; Electro Magnets; Permanent Magnets.—
OHAPTER III: Armatures, Construction of. Different Kinds of: Commutators, How Made andConectedj Heating of Armatures; Eddy Currents.— CHAPTER IV: The Current- How Produced;
Induction; Series Wound Dynamos; Shunt Wound Dynamos; Exciting the Fields; Constant Curmntand Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
'JHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Candle Power; Operated in Series; Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.— CHAPTER VI: The Arc Light; How Formedj
Causes of Unsteadiness; Remedy; Effect of Shades or Globes; Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
tjimps; Cloclcwork Lamps; Double Lamps; Troubles In Lamps.— CHAPTER VII: Commutators
md Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes: Sparking
»t Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VIII: Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Colls.— CHAPTER IX:
A-merican System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and Connections of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator;
Clrcultsof Regulator: Circuits of Dynamo: Action of Regulator: Howell Pressure Indicator; Diagram of Circuits; Description of Parts and Operation.- CHAPTER XII: Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.— CHAPTER XIII: Schuyler System of Automatic Current Regulation;
praamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regutetor; Crcultsin Regulator. -CHAPTER XIV:
Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.-CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Reguliition; Dynamo; Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scal3; Solenoid Meters.—CHAPTER XVII: Voltmeters: Pressure
and Potential Indicators.-CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; DifferBntlal Aimaratus.— CHAPTER XIX:
Wheatstone Bridge or Electrical Balance; Diagram of Clrjults and Methods of use; Bridge and Rheostat; Round Form; Square Form.— CHAPTER XX:
The Magneto as a Te.sting Instrument; Armature; Field; Bell; Diagram of Clrcults.-CH AFTER
IXI: Coupling Dynamos Together; la Series; In Shunt; Series, Shunt and Compound Wound Maonlnes.—CHAPTER XXII: Switclies and Switchboards; Loop .Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
S*'"*i'S,'°"y''""'"''' TyP"*'; Shunt and Series Motors Suitable for all General Purposes; Regulafflonof Shunt Motors; OJ Series Motors: Counter E. M.F.: Direction of Rotation and Direction of
Twmnt; Starting Motors; Diagram of ConnecUoo,

Orders for above book, or any

electrical

PART

CHAPTER I:
CONTENTS.—
Armature;

Alternate Current Dynamos; Principles of tha
Winding: Connections; Lamination; Different Types oi Alternft*
Leading Systems; The Brush Generators: Magnets; Armature; Principles of Induction.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures:'
Field Magnets; Ferrantl Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Transformers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Effect of Induction; Transformers.— CHAPTER V: Transformers Continued Induction Coils; COBverters: Transforming Up and Down; Design of Transformers; The Static Charge; ProtectiOB
Against; Groundingthe Secondary; Other Devices; The Foil I'rotector; Different T^es of Transformers.—CHAPTER VI: Transformers, Concluded; Fuses; Regulation; Winding of Transformers;
Connecting to Circuit; Regulation; -Safety Fuses.—CHAPTEIc VII: Parallel System; Series Aif
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII: Lines of Fores;
Hysteresis- Magnetic Penetration: The Circuit of Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.-CHAPTERIX: Arc Lamps; In Series; The Westinghouse
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism-, Flat Carbons.—CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.- CHAPTER XI: Measuring and Indicating Apparatus: Instniments for Use with Alternating Currents
Differ ,from those used with Continuous Currents: Ammeters; Voltmeters; Description of Several
Forms of Instruments.—CHAPTER XII: Measuring Instruments, Continued; Hot Wire Instroments; The Cardew Voltmeter Details of the Instrument: Low Potential Voltmeter.- CHAPTEB
XIII; Voltmeters: Double Coil Voltmeter; Two Types.— CHAPTER XIV: Spring Meters; Curled
Spring Meter.— CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Operation of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and PrlHciples of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Principles of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators in Parallel:
Difficulties In Operating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Circuits,—
CHAPTER XVIII: Ohm's Law; Strenalh of Current; Formulas and Examples; Power and
Ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.
II.

Field: Field Current
tors; Regulation;

work published promptly

;

:

BM

PRICE. $2.50.

sent on receipt of price, postage prepaid.
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A

Ne>v Application

of

an Old Principle
An

electrostatic groxind

detector

employing the

Scttracctive force of oppositely

cKa-rged points— not s\irfaces,

-

Sls of old.

Adva-nta-ges— light nnoving
parts, sensitiveness,

wear

no

of jewels.

WAYNE ELECTRIC WORKS.

FOR.T

MAIN OFFICE AND FACTORY: FORT WAYNE.
OF SALES OFFICES:

LIST

Pl\lla.de'lphia, Pa., 1100 Penn Sq. BIdg.
St. Louis, Mo., 818 Lincoln Trust Bldtf.

Boston. M&ss., 518 E:xcha..rvge Bldg.
SyT&cuse, N. Y., 717 Dllle^ye Bldg.
Chlc&go, III.. 623 MsLrquette BId<.

YokohakmeL. J^pOlti, Be^gnaLll

&

St. Pai.\il,

Hllles.

GTaL.r\d

IND.

Minn., 616 GermaLnia. Life Bldi^.
222 Housem&n Bide,

R-a^plds, Mich,,

Pittsburg, Pa., 902 Fifth Ave.
Cincinnati, O., 402 Neave Bldg.
Atlanta.. Ga^., S South Broa.d St.
New York. N. Y., 40 New St.

NEW CATALOGUE OF

ELECTRICAL BOOKS
You Ought

to

Have One.

Sent Free on Request.

ELECTRICIAN PUBLISHING
610

CO.,

MARQUETTE BUILDING, CHICAGO.
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WESTERN ELECTRICIAN

llMERICflM''IS"
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BEST.

Send

fb'r
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S. Clinton St.,

Chicago,

Gardner

and

HtTNTINGTON, IKD.— MAIIION, IND.

CONTRACTORS
Consulting, Mechanical and Hj,bctrical
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StocK

electrical iasulation and mechanical purposes, in sheets,
special shapes.
Catalogues and samples on application.

VULCANIZED FIBRE

the

CO., - Wilmington, Del.

,

lightest

III;

J.E.MOTT&CO.

Die

30,

Highest grades (or
tubes, rods

AMERICAN BATTERY CO.,
T'oisssii.

VULCANIZED FIBRE.

dojcriplive Circular

Abnolutely Niori-lnfrlnging.
Protection Ouaranteed.
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The Bossert Electric Construction Go.

and

^-

MANUFACTURERS OF
STEEL OUTLET AWD JUNCTION BOXES,
SM'ITCHBOABDS, PANEL BOARDS), (SWITCHES, ETC.

ENGINEERS
F6TIMATB6 FURNISHED ON AlL KiNDS
ELECTRICAL CONSTRUCTION.

OF
It

Electric Railways Built by us:
For the MUwankee, Racine tt Kenosba
Electric Ry. Co., from Sout.b Milwaukee to
Kenosha, '24 miles.
For the Chicago & Milwaukee KleMrlc Ky.
Co., from Wauke^antoN, Evaiision'v26 miles.
For the Ft. Wayne (IikI.1 Southwestern
Traction Co., from Ft. Wayne to Wabash,
45 miles.
We have been awarded the contract for the
construction of an electric light plant at
Lebanon, Tenn.

Pays

to

Get the Best from

EDWARD
BONVILLE
Lock Box
FAIR HAVEN, VERMONT.

VERMONT

p. O.

2«,

SLATE
FOR

ft^s'£Si\ Slates for Electrical Purposes
All Sizes of Slate Switchboards.

Electrical Purposes.

Best Black Enameled and Marbleized Finishes In Vermont.

.

CROCKER-WHEELER
Dlrect'Current

SXUKIEVANT

EXHAUST
HEADS

:,^';s'-«;H.BESLYg
'^•'LleSfOR

WNALST-

cAGo

ILL.

U-5A

METALWORKERS
'

=,':^?,vr;?r

EDISON
BATTERY FAN OUTFITS
...WITH...
'

EDISON PRIMARY CELLS

Are the only
market.

efflcient battery fan outfits on the
Invaluable for tb6 sick room._

Machinerym
Accuracy
less

in electrical design produces spark-

running.

Strength of insulation and mechanical features insure durability.
Graceful lines result in attractive equipments.

No Baiflle Plates
to rattle loose jff a
\3«. Centrifugal action

A_-^

xa.

compels

-^^I^>^

separation

'^^

of 'water and steam sJ

B-FSTUBIEVANTCO.
BOSTON. MASS.

iALtS OPKICES

IN

ALL LARQB

Write

CITIES.

Office

for

Catalogue No.

4.

EDISON, MFG.

NEW YORK - PHIIABIIPHIA " CKICAfiO

AMPERE.

and Works,

N. J.

FACTORY,
U.

S.

CO.,

KEW YORK

Orange, I^ew Jersey

-

OFFICE,
83 Chambers Street.

A.

CHICAGO OFFICE,

144 TCabasJi Avenue.

r

I Black Diamond

File

Works! BUFFALO
HIGH SPEED
ENGINES

IbC 1895.

Bat. 1803.

J*

Twdve

Special

Medals

Gold Mudal

at

international

at Atlanta,

Expositions

1895.

OVB

«OOJl>H

ABB

OIH

HAJLK IK

KVEUX liBADINO HABDWABK

STOBB IK THB VKITED 8TATBt» AND CANADA.

G.

FOR

Prize

Awarded

&

ELECTRIC LIGHT AND

POWER

^
gy

SERVICE.

TYPES:

HORIZONTAL
VERTICikL

SIMPLE

COMPOUND.

H.

BARNETT COMPANY

PHILADELPHIA, PA.

^

gg^^^^^^^^^^^^i ¥^^^¥^9¥^¥^P¥i

SIMPLICITY OF DESIGN.
DURABILITY OF CONSTRUCTION.

HIGHEST STEAM ECONOMY.
CLOSE REGULATION.

BUFFALO FORGE COMPANY
BUFFALO,

N. Y., U. S. A.

1

M'ji
Vol.

I

m

rlRht, 1901, by' KlflctrlclBn

$3.00 Per Ahui.

nil.

MP FV

CHICACtO,

SEPTEMBER

6,

(0

1902,

INSULATED

I
WIRES AND CABLES.
IPYII^IUILA.

N.

R

1.

RUBBER COVERED, WEATHERPROOE. UNDERGROUND AND SUBMARINE.
WESTERN CELLING AGENT.
Simplex Electrical Company,
HIXSON,
H. "r
R."ixsofT'"^

Certs a

*v.

ii^
^;

fij.

Rubber

Cw.'f-

RUBBER COVERED

1

1

BOSTON, MASS.

.75-81 Cornhlll,

Block. CHICAGO.
linadnock Slock.
137 Monadflock

OFFICI AND FACTORY: BRISTOL.

R.

I.

THAar MftHH

CRESCENT RUBBER INSULATED

1889—Paris Exposition,
Medal for Bnlilter lusnlation.

;lon/>

WIRES AND CABLES

1893-\Vorld's Fair,

National Code Standard.

Medal for Bobber Insnlation.

CRESCENT INSULATED WIRE AND CABLE

THE STANDARD FOR
RUBBER IKSlTIiATIOSr.

Bs'bVciay'sTreet.

THE BEST

Sole Manufacturers of

OkonJte Wires, Okonite Tape,

Manson Tape, Candee "?™or

THE OKONITE
wniard

L.

Candea,

I

u.naanrs

253 Broadway, New

Geo.T. Manson, Gen'l Sunt,
W. H. Hodglns, Secy,

York.

It

Pays

to

CO.,

FaeJwy' TRENTON, N.

°"'''« *"''

I.

Get the Best from

EDWARD
BONVILLE
FAIR HAVEN, VERMONT.
Lock

VERMONT

Wires.

CO., Ltd.

"«'"

Box 24,

p. O.

SLATE

Manufacturer,
of all kinds of

Slates for Electrical Purposes

All

FOB

Sizes of Slate Switchboards.
Enameled and Marblelzed Finishes in Vermont.

Best Black

Electrical Purposes.

INDIANA RUBBER AND INSULATED WIRE CO.,
822 The Rookery,

McNAMARA

BlpoLu- uid Multipolar IfOton
troza H to 60 horaepowar. DynAmoifromlOIlehtstoTOO. WsmQ
or rent. Goed profflts for kgentt.
Tbe Hobvt £)eLM(i.Co..Troi.OU«u

ELECTRICAL WIRES

Fair Haven, Vt.

CROWN

MARTIN MALEY,
VERMONT SLATE
MANUFACTURER OF ALL KINDS OF

IPHOENIX GLASS CO.I

is

MANUFACTURERS OF

RAIL BONDS.

GAS AND ELECTRIC

'

American Steel &Wire Co.
NEW YORK.

CHICAGO.

WORCESTER.

DENVER.

OOPV OF OUR NBW AND
LATEST CATALOOUC.

9EI*D FOfl A

handy

PARTICULAR sub-

nr TUC
ill
fflC

QYMA|||MQ||

9

|

AllllRllU

ERICSSON

I

TELEPHONE

lAinDI 11
Iff UIILlla

COzo^bw^^y

NEW YORK

scriber.

New Yort

\

CMcago.

^"" equipments for
exchanges and private

lines.

AsIc for Cata-

and

logue
'

informs

tion.

YOU
WE CAN PLEASE
OF

The Bossert Electric Construction Go.
MANUFACTURERS OF8TEEI. OUTLET AND JUNCTION BOXES,
SWITCHBOARDS, PA^EI^ BOABD!$, SAVITCHES, ETC.
\jT\OJk.. l^iK^A^

'

SAN FRANCISCO.
Pittsbnrgli.

for a desk 'phone or a
wall 'phone— just suits

WEST UN

GLOBES, SHADES, Etc.

:

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.
This No. 175

THJffl

I

OF EVERY DESCRIPTION.

your

St.,

Also BHeb Orade Snbber Co-vered Wires and Cables.

BAR^ AND INSULATED

SLATE AND MARBLE.
Catalogue B.

Philadelphia, Pa.
Boston.

2.000 IN USE.

BROS.

ELECTRIC SWITCHBOARDS,

Write (or

101 MUli

Go,

1225 Betz Bldg.,

Liljerty St.,
City.

New York

ElecfrlcCableSiConduits, Wires and Accessories.

jONBBBoao. mo.

at Factory.

56

Pittsburg.
Mills Bldg., San Francisco.

UNDERGROUND, AERIAL/SUBMARINE AND INSIDE USE.

Wires are tested

Westtnghouse Bldg.,

Chicago.

TELEPHONB, TBLBaRAPH AND PIRB ALARn CABLBS.
All

Underground Gable

Standard

MANUFACTURCRS OF
Paranita Rubber Covarad Wires and Cabiasi

IN

THE LINE

ELECTRICAL

v^ntK.

GLASSWARE
Electeal In^WomBDii

Waverly Park,

NEWARK, N

Co,,

AND ARE PREPARED TO FURNISH YOU WITH
GLOBES OR SHADES FOR ALL
TYPES OF LAMPS.

J.

OPEN AND ENCLOSED,
OUTER AND INNER %.nG
CLOBEd AN& SHADES.

Weston Staidarcl Fortai Sirict Eeadin^
Voltmeters,

Millivoitineters,

Amnreters,

Mill'amineters,

Voltamineteis,

WRITE FOR CATALOGUE,

Ground Detectors and Circuit Testers,
Pertaliie Galvanometers.

Oiimmeters.

OurPortabi

Inntniments are recog

THE CENTURY GLASS

The Siandard the worlil over.
The Semi-Por'-able Laboratory Stand-

CO.,

BEiyjRE.jm

Dized as

ards are

'ler.

still

Oiir Station Voltmeters and
meters are u^;^u^[)assffd iu point

Amof

c.t-

treme accur.ar, and lowest consumptiOD
of energy.

tVeston Portable Galvanometer for

Brldee Work.

Mention the W;

,

i!««
I'lr

ECormotAH when

catAlOKneH.

icrltUlfr

FOR HIGH C»ADE

VARNISHES
INSULATING
ADDRESS
•

:;^

:

,-

'

:

;-^'

Standard Varnish Wori^J?
CHICAGO

.NEW YORK

/',

;

<

,<,:,.;,,: ,:|;';»^^p*}i?^^
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he
18

the

Man

man you want

Behind the Order
to reach*

You

can reach him through the

WESTERN ELECTRICIAN'S
ANNUAL FALL TRADE NUJHBER
This number

will

principal object will be to

be

dated

awaken

September 13,

J 902,

interest in the Fall

and

its

and Winter

trade which, competent judges prophesy, will be exceptionally large.

You
repreiinted

can obtain a share of this business by being largely
in

the advertising

columns of

important issue.

this

Place the merits of your product before the buyers of the world

through an attractive announcement and you
business which you

will

secure

much

would not obtain otherwise.

Give us an idea of what you wish to advertise and we
get

up something

will

striking for you.

Reserve your space early and obtain a choice location.

«?*

Western

Electrician,

510 Marquette Building, Cliicago.

»»'8''a"a' 'l''8' 'H'4^'»»H''a^4'»8''»-8'4'^'H«»4'44-l'##'^
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1902

U

?ciiteniber 6,

—
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The Electric Storage BatteryGo.
»Hli

«e "dbloribe accumulator"

f;^.,^ri;;««.^''^'i..»~' «a,^:r%^
Etc,
Alarm and Telegraph Service, Train Lighfing, Laboratory, Etc.,
NEW YORK, )« W.
rwinc
CAIUfc

The **3£jit)e
SALES OFFICES:
Philadelphia.
AUeiibeuy Ave. ^\; 19lh

R52

St.

accumulator

New York, Uoston,
Chicago.
lOOBroadway. t30SlateSt. Marquettb Bid.

Baltimore,
Continentarrrust Bid.

St. Louia,

Wainwright Bid.

San Franci3co,
Nevada Block.

Cleveland,

New England

18lh

I

Electnc vehicles.

/"or

RATTFRY
°„il;"'
DEPOTS
^.-^^
PRICE .jw.r...^..
USTS .r.»»
^w..
AMD
DESCRIPTIVE
w^....wr
...^ -«..-.^..«»
BULLETINS .^•,n..««.».^».
^^...^..^^
r
.^r. w.^^^.^.^ «r«™
.^.^^^^^
FORWARDED
UPON REQUEST.
n.^««t»..
^™„ w^w„...r..»^
'

-

DETROIT, MICH., 101 Woodward Ave.
Havana, Cuba.
F. G Greenwood. Mgr.
34 Empedrado Street.

Detroit,

Bids. Michigan Elec. Co.

A DAY AND NIGHT SIGN
A

Bear

in

mind

that

FEDERAL
ELECTRIC
^fl^lV^
^^*'>-'l^^J
and

—

daytime

in

are unequaled for driving all
classes of machine tools.

equally attractive at night
a strong argument.

Write for Descriptive Bulletin No. 206.

net

income per kilowatt of
station investment is averaged from
300 of these signs in service in Chicago.
Write for Bulletin No. 50; large size
halftone engraving of this sign on fine

enameled paper sent

GENERAL OFFICES:
527 W. 34th St., New York.

free.

CHICAGO OFFICE:
Fisher Building.

Federal Electric Co.
84 Market

VFEOERAL tLECTHIC COMPANY PATE

Street,

COMPANY'S

DIRECT CURRENT MOTORS

"^

PER YEAR

$280

ELECTRIC

SPRAGUE

novelty in sign construction.

SI.

PHIlADELPHIA 260 N. Broad St.
\
J buffalo, 200 Pearl SI.
\ CHICAGO, 264 Michigan Boulevard.
ST. LOUIS. 3937 Olive St.

CHICAGO,

ILL.

RHEOSTATS
ELECTRIC CONTROLLINC DEVICES
OF EVERY DESCRIPTION.
AND

^

.

THE CUTLER-HAMMER MFG. CO.
STUIITEVANT ENGINEERING CO., LONDON. ENG.
KILBOURNE fi CLARK CO.. SEATTLE, WASH.

An INCANDESCENT LAMP represents a

BAKER

N. J. R. R. Ave.,

NEWARK,

A successful lamp manufacturer can not afford

N. J.

BRANCH OFFICES:

NEW YORK-CHICACO.

MILWAUKEE^.

large Investment of capital, Ingenuity and skilled workmansliip,

nlgllance in cutting costs to a minlmini.

408

MAIN OFFICES. AND FACTORY:

& CO.'SNEW YORK.
I

It

sold at a price id low as to necessitate eternal

is

to experiment witii poor materials.

explains

We

popularity of

iiie

l-ATINUIVI

I

20 LIBERTY ST.,

Tills

Duy and

Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
—
Akron Smoking Pipe Co
Allis-Chalmers Company.
American Battery Co

..20

—

American District Steam Co. 18
Amer. Electrical Healer Co.- —
15
Amer. El. Telephone Co
American Electrical Works..
American School of Corresp. 9
Amer. Steel &. Wire Company 1
16
Anderson A Sons. W. H

Ctiicago Edison

Bamett Company,

3

10

G.

<fe

H.

.

.

.20

W

—

,

Edward
Bossert EL Construction Co.
Bonville,

Brooks,

HaU L

8

U

Columbia Telephone Mfg.Co. 14
Continuous Rail Joint Company of America
.... 5
Crescent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Company
7
Cutler-HammerMfg. Co
3
.

&

Mfg. Company-

10

8
Bayley & Sons Co.,
Beardslee Chandelier M f g.Co. 10
Beardaley Gravity Dam &
Construction Co
10
Beidler A Co Francis
17
Berthold & Jennings
30
Bealy & Co., Charles H

Brown & Leasure
Buflfalo Forge Co

12

C. M. ASt. P. R.R
Chicago Pay Station Co

Cutter Elec.

Badt ACo., F. B
Baker & Company
Barlo Vacuum Co

Company. 4,

Chic. Fuse Wire A Mfg. Co.. 20
Chicago Insulated Wire Co..—

1

.

—
A W. Fuse Company
Dearborn Drug A Chem. Co.. 8
...—
Diamond Meter Company
Dicke Tool Company
16
Edison Decorative A Miniature Lamp Department
10
Edison Mfg. Company
18

—

Edwards A Company

5

Electrical Engineer Institute.

Eureka Electric Company

C.

A

5.

W.

R.

R

IG

.

W

. .

.17

5

M. Co .... 14

Leffel

—

A

Co.,

James

8

Lindsley Brothers Company.. 17
Lowell Model Co
5

Maintenance Co

Machado A Roller
Maley, Martin
Maltby Lumber

Phoenix Glass Company
Phosphor-Bronze S. Co
Pignolet, L. M
Pittsburg A L.

Porter Cedar

1

8
10

S.

Iron Co.

.... 17

Company

17

A

W. N
McLennan A Company, K
McNamara Brothers
Medora Milling company
Matthews

Bros.,

A

Metropolitan TeL

Mica Insulator Company
Miscellaneous Advs
Monarch Fire Appl. Co

10

.12

Incandescent Electric Light
10
Manipulator Company
Indiana Rub. A Ins. W. Co.
1
India Rubber A Gutta Percha

Rauscher, John

l

Reislnger,

Manhattan Elec. Supply Co. .13
Marinette Iron Wks. Mfg. Co. 9
11

10

—

El Co.. .14
10
12
5

—

Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company
Mott A Company, J. E
Muusell

A

Co.,

15
17

5

—

Eugene

li

Hugo

7

Reliance Electric Company.. 7
Replogle Governor Works.. .—

Reynolds Electric Company.—
Roebltng's Sons Co., J. A
13
Rose Electric Company
13
Louis Elec. Supply Co.. 20
Sargent & Lundy
St.

—

Sawyer-Man Elec. Company.—
Schoonmaker Co., A. Q
12
Schott, W. H
10
Schureman A Hayden
12
Scientific Exchange
12

—

Shelby Electric Company
Slgnaloid Chemical Works. 16
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co.. 7
.

.

.

Insulating Company
4
Intemat'l Corres. Schools. ...13
International Tel. Mfg. Co. ..15
Jeffrey Manufacturing Co..., 8

Johnston,

Thomas

J

11

Kartavert Manufacturing Co,20
Kellogg Switchboard A Supply

Company

I^oi" 01e.sslfi©ca. iKLdesie:

o*

..

.

New York

Ins. Wire Co
Norton Tool Company, The.

Okonlte Company, The
Paragon Fan

.

A Motor Co

1

10
5
.

15
.1

—

Smith

Co.. S.

Morgan

Standard El ectric Company
Standard Pole A Tie Co
Standard Underg. Cable Co..
Standard Varnish Works
Standard Vitrified Cond. Co.
Stanley Instrument Co
.

16

11

Steam &

Elec'l

10

Phillips Insulated Wire Co. .11

Sterling

A

Parsell

IC

Perrizo

17

A.ci"v©3rtls©j:xie>i3.ts

8

Spi«B Electric Company
5
Sprague Electric Company... 3

& Weed
A Sons
Phillips. Eugene F

15, 17

lUeln A Son. Mathlas
Kohler Brothers

National India Rubber Co.
Naugle Tie Co., E. E

Stilwell-Bierce

A Smith-Valle

Company

9

—

Stromberg-Carlson Tel. Mfg.

Company

15

F

Sturtevant Company, B.

Toerrlng Company, C. J
Torrey Cedar Company
.

Triumph

Electric

.30

. .

.10

.

.17

.

Co

.10

Union

1

17

Sterling Electric Company. ..14
Sterling Varnish Co., The .... 10
Sterrett Pump Company
9

Stow Mfg. Company

7

Company ... 17

16

Illinois Electric Specialty Co. 10

Illinois

El.

Leather Preserv. M. Corp

17

1

—

Federal Electric Company... 3
"For Sale" Advertisements. .12
Ft. Wayne Eltc. Works., Inc. 19
17
Fowler, John H
Franklin Eng. A Elec. Co.... 16
17
Fulmer Lumber Co., D. M.
.

.

Hazard Manufacturing Co.. ..20
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
12

. .

1

Ericsson Telephone Company

Chase-Shawinut Company. ..11
Chicago St Alton Railroad .... 8

Hartford Steam Boiler Inspection A Insurance Co.
8

Dixon Crucible

Co., Joseph.. 8

Kokomo Tel. A

,

Holmes Fibre Graph. Co
Hopkins A Co., A. P
Huebel Company, C. J
Humphrey, Henry H

20

5
Central Electric Co
Central Manufacturing Co.. .—
Central Telephone & EL Co..—
1
Century Glass Co

. , .

Holcomb-LobbCo

Electric Appliance Company.lO
Electric Storage Battery Co.. 8
Electrician Pub. Company... 18

1

—

D.

10

17

General Electric Company... 4
General Incandescent Arc
Light Company
General Incand. Lamp Co....
Great Western Smelting A
Refining Company
12
Gregory Electric Company ... 12

Soe

.

il

17
\
l

5
5

Equipment Co. 12
W. C
17

Son,

f*^&:e O.

U.

S.

Pacific R. R
Electric Mfg.

a

Co

15

Valentine-Clark Co., The.... 17
Varley Duplex Magnet Co....—

Vlndei

Electric

Company.. ..11

VulcanLsed Fiber Company.. 20

Wagner

Electric Mfg. Co.....—
Walsh's Sous A Company
12
West Shore Route
Western Electric Company... 7
—
Western EL Supply Co.

—

Westlnghouse
Electric
Manufacturing ComjMiny

A
.

.

18

Weston Electrical lost. Co.. 1
Whitehead Company, W. W..1?
.

Whltmore, A. E
17
Wlckes Bros
12
—
WUlyouDB. XlmerO
Wisconsin 0«ntral R. B
8
Wittenberg Cedar Go
I6
Worc«st0r Clompany, 0. H
17
Worcester Polytechnic Inst.. 7
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

.Go

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams
J*

> ji ji ji ji ji

.»l

jiji jl jl jl jt j( jl jt jljt
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Street, CHICAGO.
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GENERAL ELECTRIC COMPANY'S
Type "H" Transformers
OIL COOLED.

INITIAL

ATION — because
life

AND ULTIMATE ECONOMY OF
of

low core

non-aging of iron, and

loss,

due to uniform temperature

OPER-

and

expansions

long

— MAKE TYPE

"H" TRANSFORMERS A GOOD INVESTMENT.

GENERAL OFFICES; SCHENECTADY,
CHICAGO OFi^ICE: Monadnock
ir IT

K

t*"

*c IT «r ir ir ir ir ic IT IT |P ir

Block.

K K < »c»r jc jT rP )P IT K" je jT jo »f ip K"

There

is

N. Y.

Sales Offices,
s*" :<•

»? jT jf

:«• >?•

K" JP

ss" ^f" js"

s*'<

J*"

jc se sr K" jp JT

No Higher-Class India-Rubber

J*"

J? K"

all large cities.

^ :? :? jf jT K" ^
js"

Insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th*

IX F-L.EXIBL.E:
I

TUBI

^A/IRI

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Clenwood Works,
Sales Office,
IB Cortlandt St., New York.

YOIIMKE RS.

••>

IM.

Y.

f

M »»»«»«»«««fi
•€lf>0>»>
»>«>««««>
—
••••• »M > M »>>» MM
(

(10928)

n

Scpiomber
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K TRANSFORMERS.

TYPE

The saving effected by the use of
mers is wiped out by the cost
other repairs

if

efficient transfor-

of

rewinding and

these are subject to frequent burn=outs.

No tfansfopmof is truly efficient if it laclis tluraltility
COLUMBIA LAMPS HAVE A LONG LIFE. TRY THEM.

GENERAL WESTERN AGENTS.

264=266=268=270 FIFTH

PITTSBURGH TYPE K

AVENUE, CHICAGO.
IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.
Highest Awards at National Export, Central Canadian,

IFIBRE-GRAPHIW

No

There's

Pan-American and Cliariesion Expositions-

Friction

with the Fibre-Graphite Commutator Braeh.
Being 90 perccQt. p'.ire graphite, it insurcB low
rcfiistance, no sparking under a varj'ing load, and
longer wear.
TLcrc is no greasing required.
The Fibre-Graphite 18 therefore the most eco.
nomic brush on the market. Send for price list.

COMMUmORM
BRUSH :^SSI

MONARCH
247-249 Pearl

FIRE APPLIANCE CO.,
New York City.

St.,

HOLMES FIBRE-GRAPHITE MFG. CO.
5155 Wakefield SI.,Germanlown,

Bug-Proof Bell. JlUT

J.E.MOTT&CO.

OSmplGf

nUKTINGTON, ISD.— MAKIOS, IND.

By

CONTRACTORS
ENGINEERS

an

Enameled, 45c.

Made

in sizes

Special Electrical Devices.
Write us for prices.

of

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Electric Railways Built by us:
For the JIUwaukee, Racine it Kenosba
Electric Ry. Co.. from South Milwaukee lo
Kenosha. *24 miles.
For the f'bicago & Milwaukee Electric Ry.
Co.. from Wauke^ntoN Evana'on. 26 miles.
For ihe Ft. Wayne {Ind.i Southwestern
Traction Co.. from Ft. Wayne to Wabash,
45 mi'e<.
We have been awarded the contract for the

coD.struction of

0-in.

mail, prepaid.

2 to 8-incb. Dealers send for prices.
We also make Inventors' Models and

CossuLTrsG, Mechanical a>T) Electeical
Estimates Furnished on All Kinds
ELECTRICAL CONSTRUCTION.

PHILADELPHIA.

Street, Chicago,

til.

GASOLINE MOTORS

CONTINUOUS BAIL JOINT CO. OF AH.

-FORBICYCLES,

General Offices

VEHICLES,

LAUNCHES.
LOWELL MODEL

electric light plant at

Lebanon. Tenn.

CO.,

Crimshaw.
pass inspection and carry the above

NEW YORK
114. 116

&

MAIN OFFICE:
118 Liberty St.,

New

TRADE-MARKS

Raven Black Core.
Raven White Core.
tags.
We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:], ,2 <{,",'= AQO:^^_

York.

FLOTATION
ECORDINO

OF THE MOVING PARTS OF

Rl

IM. J.

Pan-American, Buffalo. 1901.

ELECTRICITY FOR EN6INEERS.
ITAIMUEY

Century Building,

Orer ten thousand ( 10,000) miles in use. Received the highest
award In Its class at Paris Exposition, 1900, and

NORTH CHELMSFORD, MASS.

ALL OUR WIRES

:

NEWARK,

ERIMA-rilMO
18

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
S 10 Marquette Building,

>a/e:a.r.

>A/A,T*riVIETI

if

CURREIMT

ACCOMPLISHED BY

E T KJSEi^ F^K^^f^^KID.
"A.BOUIT IVIE-rERS."
/VL_L.

<5 Ul F9 F9

r»J

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

STANLEY INSTRUMENT
SALES OFFICE,
1

-

H

ppf
1 Tiw A V
KK'jAi>».\i
1

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,

JOHN MARTIN A

,

>'KW YORK CITY.

CO.,

N. Y.

-

IN AIR

IVIAGNE-riO
SLJSF»EIMSION.
NO
im^ i-^ST nevENt-iE.
IM^ ITFSIC-ri^lM.

-

i

CO.,-',
'

i

San FBANcrsco, Cal.
Los Anoeles, Caj,.
Seattle, Wash.

OHIOAOO.

WESTERN ELECTRICIAN

Scpiciiibci' G,

•,(jn2

Contract to Supply 300,000 Duct Feet of

GLAZED CONDUITS

VITRIFIED SALT
Awarded

to us July 15,

1902, for the

MUNICIPAL CONDUIT SYSTEM

STANDARD

CASTLE, PA.

CONDUIT
NEW YORK.

VITRIFIED
CORTLANDT

39-41
W. LYLE,

R.

NEW

IN

ST.,

President.

B.

S.

BARNARD,

CO.,

Vice-President and Secretary.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Inc. El.

Manipulator Co.

t>t.

Anchors

A Tel.)
Bro.,
N.

(T©1.

Matthews

&

W.

liight Plants.

Company.

Babbitt Metal and
Solder.
Gr Western Sm. and Refg. Co.

Batteries and Jars.

Rauscher, John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Bressinff.
Leather Preserver Mfg. Corp.
Beltln^T*
Leather Preserver Mfg. Corp.

Blow^ers.
Buffalo Forge Co.
Sturtevant Co.,B. F.

Boilers.
Whitehead Company, W. W.
Books, Electrical.
Electrician Publishing Co.

Cables. (See Insulated Wires.)
Cables, Electric (See Insu-

Copper, Sbeet

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co,
Hobart Elec. Mfg. Co.

Parsell

A

Weed.

Schureman A Hayden.
Sprague Electric Co.

American Elec. Works.
American Steel A Wire Co.

Sturtevant Co., B. F.

Central Electric Co.
General Electric Co.

Triumph Electric Co.
Wagner Electric Mfg. Co.

Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Points and

Plates.
Central Electric Co.
Chicago Edison Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghousa El. A Mfg. Co,

Electric Heatlns Appl.
American Elec. Heater Co.
Simplex Elec. HeatingCo.

Eleetrie Rail^rays.
Crocker-Wheeler Company.

Electric Appliance Co.
Reiainger, Hago.
Western Eleot. Supply Co.

General Electric Co.
Sprague Electric Co.

Oastinrs.

Westlnghouse

El.

Morgan.

Electric

Cbatns.

A

Mfg. Co.

Sifirns.

Federal Electric Company.

Jeffrey Mfg. Co.

Electrical and

Cirenit Breabers.

A

Mfg. Co.
Electrlo Comi>any.

Wcstinghouse

El. &, Rlfg. Co.

Voal and Ashes Handline Haehinery.
Mfg

Mechan-

ical Eneineers.
Badt A Co., P. B.

Co.. r. B.

Wastem

Brown A Leasure.
Humphrey, Henry
Kohler Brothers.
.<Mott A Company,
Sargent A Lundy.
Schott, W. H.

H.

Electrical Instruments.

Coils and Sfa^rnets.

Badt

Varley Duplex Magnet Co.

Western Electric Co.
Colorinff for Inc. I^amps.
Sltnaloid Chemical Works.
Dearbora Drug

Sturtevant Co., B. P.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co,

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

A Chem. Wks.

C^ndnlt and Conduits.
Co., F. B.

Central Electrlo Co.
Sleotrlo Appliance Co.

Bpramie Electric Oo.
(Standard Vitrified Cond. Co.
Weitarn Elect. Supply Oo.

&

H,

Fire Extinjpnishers.
Monarch Fire Appliance

Co.

Fixtures, Gas and Elec.
Beardslee Chandelier Mfg.Co

Flashers.
Reynolds Electric Company,

A

Co., F. B.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.

Machado A

Roller.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co,
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl, Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub.A Ins. WlreCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips,

Eugene

F.

Junction Boxes.
Bossert Elect. Const, Co.
General Inc. Arc Light Co.

Forses.
Buffalo Forge Co,
Sturtevant Co., B, P.

Fuses and Fuse Wire.
Central Electric Co.

Lamps, Arc.
Adams- Bagnall Elec, Co,
Central Electric Co.

Wavna

Chicago Fuse Wire & Mfg.Co,
D. & W, Fuse Company.
Electric Appliance Co.
Western Elect, Supply Co,

Western Electric Company.

Oears.

A Co., Chas. H.
General Elec. Supplies.
Besly

Westlnghouse

El.

A

Mfg. Co.

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Elec. Co.

Shelby Electric Co.

Chicago Edison Co,
Electric Appliance Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Manhattan

Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Oo.

Globes

and

Electrical

Glassfrare.
Century Glass Co.
Phoenli Glass Co.
Western Elect. Supply Oo.

Graphite Specialties.
BeSly A Co., Chas. H.
Dixon Crucible Co,, Jos.
Holmes Plbre-Graphlte Co,

Heatins and Tentilating; Apparatus.
Buffalo Forge Co.
Sturtevant Co., B. P,

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Worcester Polytechnic

Inst,

Insulators and Insulating JHateriais.
Akron Smoking Pipe

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General lac, Arc Light Co.
Indiana Rub A Ina. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.

SPox* AJ.p]:iGil>etloc&l

Incandescent—
Beplacers & Cleaners.

Iiamps,

Manipulator Co.

Iii£htnin£; Arresters.
Antral Electric Co.
Electric Appliance Co.
Ft. WavneElec. Wks. Inc.
El.

A Mfg.

A Son,

Co.

Mechanical

Matnlas.

I>raft.

Sturtevant Co., B. P.

Meters.
Diamond Meter Co.
Ft. Wayne Elec. Wks.,

Inc.

Munsell A Co., Eugene.

Elec.

Crocker-Wneeler Company.
General Electric Co.

Jeffrey Mfg. Co.

Westlnghouse
(Bee

El. & Mfg. Ca
Dynamos and

Motors).

Nippers ~and Pliers.
nein A Son, Mathias.
ITTel

Electric Appliance Co,

Sold.

New York

Baker A Company.
Gt,We3t,Sm,and Refining Co,

Poles and Ties.
Beidler A Co,, Francis.
Berthold A Jennings.

Scientific ]*]xchange.

Pulmer Lumber Co.,
Holcomb- Lobb Co,
Hopkins A Co., A. P.
Huebel Company, C.

D. M.

Telephones, Telephone
Material and Siritchboards.
American

J.

Lindsley Bros. Co.

Medora Milling Company,
Morse Cedar Co.
NaugleTieCo., E. E.

A Sons,
A L. S. Iron Co,
Porter Cedar Company,
Standard Pole A Tie Co.
Sterling & Son, W. C.
Perrizo

Kellogg Swltchb.

Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

Torrey Cedar Co.
Valentine-Clark Co., The,

Elec. Supply Co.
Sterling Electric Co.
St. Loui.^

E.

Wittenberg Cedar Co.
Worcester Co., C. H.
Polish (Metal).
Hoffman, Geo. W.

Stromberg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.

Tools.
Anderson

Co.

Jeffrey Mfg. Co.

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Morgan.

Vindex Electric Company.

SterretfPump Company.

Wagner

Rail Bonds.
Steel &
Co., F. B.

American
Badt

A

Trucks, Electric Car.

Continuous Rail Joint Company of America.

General Electric Co.

Westlnghouse

Gt.West.Sm.and Refining Co.

Leffel

Smith

Re Win dins — Repairs.
-

Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

A

Mfg. Co

Standard Varnish Works.
Sterling Varnish Co.

Vulcanized Fibre Co.

WaterWheelGovernors.
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.

Matthews & Bro.. W. N.
Rose Electric Company.
Schoonraaker Co., A. G,
Scnureman A Hayden.
Steam & Elec. Equipment Co.
Walsh's Sons & Co.
Whitehead Company, W, W.
Wickes Bros.

Central Electric Co.
Electric Appliance Co,
General Electric Co,

Hazard Manufacturing Co.
National India Rubber Co,
Okonite Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.

Bonville, Edward.
Maley, Martin,
McNamara Brothers.

Simplex Electrical Co.
Stanaara Underground C. Co.
Western Electric Company,

Speakins Tubes.

W^ire, Bare.
American Steel A Wire

Central Electric Co.

Besly A Co., Chas. H.
Central Electrlo Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Okonite

Wire Co.

Steam Heatine Mains.
Steam

Co., The.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J, A.

Standard Underground

Electrical Inst. Co.

A

Oo.

Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.

District

Smlth-Vaile

Vulcanized Fibre.

Gregory Electric Co.

Steel

Co., Jas.
Co., S. Morgan.

Varnishes.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

Sprinss.

A

Stilwell-Bierce

Rheostats.

American

El.

Turbine Water Wheels

Refiners.

American

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Wire Co.

Rail Joints.

Weston

W. H.

Central Electric Company.
Crocker-Wheeler Company.

Pulleys.
Co., S.

Sons,

Tran sformers.

Morgan.

Stllwell-Bierce Smith- Vaile.

Smith

A

Dicke Tool Company.
Klein A Son, Mathias.
Norton Tool Company, The.

Po'wer Transmission
Machinery.
Co., 6.

Telephone Co.

Eureka Electric Company.
Internationa] Tel. Mfg. Co.
A Sup. Co.
Kokomo Tel. A El. Mfg. Co. -

Pitt.jburg

Smith

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co,

Maltby Lumber Co.

Whltmore, A,

Insulated Wire Co.

Okonite Co., The,
Simplex Electrical Co.
Western Electric Co,
Western Elec. Supply Co.

Tef-hnical Affency.

Brooks, Hall L.
Fowler, John H,

Edwards A Company.

Mica.

Minlne Apparatus,

American Electrical Works,
American Steel A Wire Co,
Central Electric Co.

and

Slate.

General Inc. Arc Light Co.
Westlnghouse El. & Mfg. Co.

Motors.

Platinum Bousht

Second-Hand Mach'y.
Co,

I/inemen's Climbers.
Anderson A Sons. W. H.
Klein

Electric Storage Battery Co.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co-.Ltd.

Gen'l Inc. Arc Lt. Co.
Westlnghouse El. & Mfg. Co.

General Electric Co.

Westlnghouse

American Battery Co.

Tapes, Insn latin e:.

General Electric Co.

(See Insulated Wires.)

Inoandesent Electric Light
Manipulator Co.

&

Inc. El. Lt. Manipulator Co,

niaffnet W^ires.

Holders, Inc. JOamps.

Inspection

liamps. Inc., Adjusters.

Inc. El. Lt.

Storage Batteries.

Pumps

Central Electric Co.

Central Electric Co,

General Electric Co,

Bossert Elec. Const. Co.

& Co., Chas. H.
Patent Attorneys.
Johnston, Thomas J.
Phosphor Bronze.
Besly

Stllwell-Bierce Smith- Vaile.
(Oil).

liamps. Incandescent.

Sawyer-Man

Steel Boxes.

Packinff.

Porcelain.
Akron Smoking Pipe

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerrlng Co., C. J.
Western Electric Co.
Western Elec. Supply Co.

Pignolet, L. M.

Wealern Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg, Oo.
Weston Electrical Tnst. Co.
WLllyounr. llmer Q.

Insulated Wires and Cables—magnet Wires.

Ft.

Flexible Shafts.

•

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec, Supply Co.
Western Electric Company.

Files.
Barnett Co,. G,

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips Insulated Wire Co.

PhlUI ps Insulated Wire Co.
Roebllng's Sons Co. J. A.

J. E.

0«.

Oomponnd.

Crocker-Wheeler Company,
Edison Mfg. Co.
General Electric Co,
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Stow Mfg. Co.

Reliance Electric Company.

and Bar.

A

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El.
Mfg. Co.
Ft.

Central Electric Co.
Crocker -Wheeler Cc.

Chase-Shawmut Company.
Norton Tool Company, The.

Badt

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

& Electro. Co.
Bynames and Slotors.

Cable CUps.

Jeflray

Cnt-Onts and STritches.

Franklin Eng.

Western Electric Company.

A

Buffalo Forge Co.
Central Electric Co.

Cuts.

Central Electric Co.
Hobart Elec. Mfg. Co.
Bolmes Fibre-Graphite Co.

Ba-dt

Whitehead Company, W. W.
Fan Outfits.

Western Electric Company.

A

Brnshes.

Cutter Elec.

ISteani.
Allls-Chalmers Company.
Bayley & Sons Co., W.
Buffalo Forge Co.
Sturtevant Co., B. F.

and

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.
Western Elect. Supply Co.

& Weed.

Engines,

Electric Mfg. Co.

Cross-Arms, Pins
Brackets.
Berthold A Jennings.

Electric ApDllance Co.

S.

Lowell Mode] Co.
Marinette iron Wks. Mfg. Co.
Parsell

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Edwards A Company.

Smith Co.,

Entwines, Oas.

Electrical Engineer Inst.
Int. Correspond. Schools.

Central Electric Co.

Ins.

Jeffrey Mfg. Co.

American School of Corresp,

Bells, BuBzers, Ktc.

Carbons,

Wagner

Correspondence Schools.

A Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

New York

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Mott A Company, J. E.
Sprague Electric Co.

Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Central Electric Co.
Edison Mfg. Co.

la ted wires)

Besly A Co., Chas. H.
Crocker-Wheeler Company.
General Electric Co.

Elevators-Conveyors.

Dam A

Beardsley Gravity
Construction Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Electro-Platins 9Iach*y.

Contractors and Electric

Central Electric Co.
4;

Repairs.

Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Annmiclatorfl.
Edwards

&

Construction

Adjuster*, Inc. I^ajnp*.

0. Co.

Western Electric Co.
Western Elactrical Sup. Co.

X-Ray Outfits.

Co.

Xxxd&xi of A.CL^&x±±m&xxxe>t^±m (See PAs:e d«

Baric ^'acuunl Co,

WlUyoung, ELmar

Q.

September

6,

WEStERM

igoi

feLECTRlCtAi^

The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all the

"jnst

world
as good."
over.

THE SAGE

CROCKER=WHEELER

OHMMETER

x-

is unquestionably the best resistance measuring device on the market.
No other approaches it in

X-

accuracy, lentrth of scale, finish or
grade of material.
We satisfied ourselves fully o£ its
vast superiority before taking over
the exclusive manufacturing and

COMPANY.

*

*

selling rights.

We carry a large stock and are
pleased to announce a

Motors of the highest grade
well adapted to the operation
of machine tools.

MARKED REDUCTIOH
FROM FORMER PRICES.

price of this four-scale range, $45.00

MACHADO
& ROLLER,
203 BROADWAY, NEW YORK

manufacture,
of many forms

of

CITY,

General selling agents for Whitney Electrical Instrument Co.

OR TO
Appliance Co.. Chicago.
Supply Co St. Louia.

lElec'l

,

Electrical Engineering Co.. Minneapolis
Standard Electric Co., Cincinnati.

THE WORCESTER.
Polytechnic INSTITUTE
EDMUND

A.

ENGLER,

K.

MARSHALL,

Electric Seating Apparatus.
SEND FOR 64-PAGE CATALOGUE.

Ph.D., LL.D.. President.

Courses of study in Meciiasical. Civil. Electrical EnGiNEEKisG. Chemistry. AND General Science. Extensive
Iftboratoriea in engineering:. Electricity, Physics. General and Industrial Chemistry. Special facilities inSteam
and Hydraalics. Catalogue showing positions filled by
graduates uaileu free. Address
J.

^

Registrar, Worcester. Mass.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAGO, Monadnock

Block.

RELIANCE
ANO MOTORS.
SEND

FOR

BULLETIN.
Sales Offices In All Large Cities.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

WIS.

Office

and Works,

=

AMPERE,

-

N.

J.

AGENTS WANTED EVERYWHERE.

•^^ft^ioioioio^ioioioioiojfeioioiojfeioioioioioioioioiojfeJoiolJoife^lfeio^^^^^^io^^

POWER

»•

LIGHTINC

J*
J*

BULLETINS NO. 2003-2004

^

WILL SATISFY YOU AS TO THE

SUPERIORITY

WESTERN
CHICAQO— SAINT LOUIS

OF OUR APPARATUS

ELECTRIC
j»

l^c^o^^o^c^o^^^c^c^c^^c^o^o^o^o^c^o^o^c^o^c^c^c^c^o^o^o^o^c^o^o^c^o^

^

COMPANY
PHILADELPHIA— NEW YORK

J*

WftStfekM

lELeCtfetCtAM

Septembei'

6,

tgoa

of the BOILER ^^^^bv^Fs^Jc^'^"'*
ALL PARTS BOILER
r?",
COMPOUNDS

DEARBORN

NEW

?s'°plJ°.N?j;a{s"'

BOILER COMPOUND FEEDER, WILL FEED ANY KIND OF COMPOUND

27-34 RIALTO BUILDING, CHICAGO, ILL.

>A^IWI.'

IH

KO04M9, ^r»sl<len«

Write for Particulars

Telephone: Harrison 3930 and 3631.

^~"

SAMSON TURBINEZ
ESPECIALLY ADAPTED FOR DRIVING
* fcr-i^.'r^^-V^?'^

ELECTRIC LIGHTING and POWER PLANTS,

'

On account

HIGH SPEED and EFFICIENCY,

of Its

BALANCED GATES.

also

These qualities, maintained to such a High DeKree of Perfection, assure eiceedlnglj close roKUlatlon
and economical use of water. Copy of "Official Holyoke Tests f urnlsned on application.
'

Write Dept, "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD,

CO.,

THOROUGH INSPECTIONS

O., U. S. A.

AND

HIGH-GRADE

Damage

against

Loss

or

Property and

Loss

of Life

jurance

to

and

Injury to Persons caused by

STEAM

ENGINES

J.

EXPLOSIONS.

BOILER

ALLEN, Pretldent,
WM. B, FRANKLIN, Vice-President,
F, B, ALLEN, Second Vice-President,
M.

J.

B, PIERCE, Secretary,
L. B, BEAINERD, Treasurer,

L.

F,MIDDLEBROOK,ABst. Secretarj,

Pioneer

Famous

Limited.

Train

VERTICAL AND HORIZONTAL.

The

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.
GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

^

5^#"-

& SONS
niLWAVKEE, WIS.,

W. BAYLEY

WJ

'^^i'^-^E-s.^i

of the

World.

CO.,

C. S. A.

Chicago— St. Paul— Minneapolis
VIA

TO
THE

The

GREAT NORTHWEST

M'CORMICK TURBINE.

The Wisconsin

Central Ey, will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St, and Park Row (Lake Front), for St, Paul.
Minneapolis, Ashland, Duluth and the Northwest, Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information,

Milwaukee, Wis.

AND SEND FOR CATALOGUE.

MORGAN SMITH

S.

"THE
LIMITED"
^"'S Plcl^B^''

FOR CATALOGUE,

JEFFREY li: CHAINS

F. A.

Thli train

is

Graphite resistance in rods, tubes or otherwise.
one ohm to one million ohms.
Write

wanted

really a FIRST-CLASS

MODERN

HOTEL, with

Handsome Parlors, Drawin); Rooms, Bed
Chambers, Boudoirs, Libraries, Smoking
and Readlni; Rooms, Barber Shops, Bath
Rooms (hoi and cold water). Superbly Appointed
Dining Rooms (Qlilterln^ wllh Mirrors, Cut
Qtass, PrflKcant Flowers, EIt;ctric Candelabra. E'c),

JOSEPH DIXON CRUCIBLE
RECTRADE MARKS IfhE

RUNS EVERY DAY

IN

1

^^

THE YEAR.
-

E.

LLoinax,G.P.&T.A,,Om^lia,Neb.

"

"^

x/|>.
^ELT^

Any

for

'

AND

PERFECT PASSENGER SERVICE
BETWEEN

CHICAGO —KANSAS CITY,
CHICAGO - ST,LOUIS,
CHICAGO
ST. LOUIS ""KANSAS CITY,

resistance

particu'ars.

Jersey City, N.

"

)
I

TBBOUGU

F<7IjE.»AN SERVICB
nSTWEISN CUIOAGO AND

J.

HOT SPRINGS, Ark.,DENVER,Colo..

PHOSPHOR BRONZE SMELTINGCO.IIMITED,

'

Agent,

CHICAGO
ALTON

THE JEFFREY MFG. CO
COLUMBUS,OHIO,

:200 Washington ave.,Philadelphia.
'JELEPHAfJT BRAND PHOSPHOR-BRONZE'
/iNGOTS.CASTINGS, WIRE, R0DS,'SHEETS, ETC.

Promenades, Observation Rooms, Electric
Lights, Electric Pans, Telephones, Electric
Reading Lamps, Perfect Heat, Etc

CO.,

MILLER, General Passenger

AMERICAS MOST POPULAR RAIIAVAY

ELECTRIC
LIGHTED

PACIFIC.

tables,

Chicago, in.

RESISTANCE.
California GRAPHITE
—
m THE UNION

Paul Ry.)

maps and information
furnished onapplicatioa to

CO., York, Pa.

OVERLAND

St.

Unequaled.
Time

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REOUIREMBNTS

Gen'l Pass. Agent,

&

Equipment and Service

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

JAS. C.POND,

St. Paul Road.

(Chicago, Milwaukee

DELTA METAL

CttSTINjGS, STAMPINGS and FORCINGS
ORfGINAL AND SoleMaketrs IN the: U,S,

TEXAS, FLORIDA, UTAH,

CALIFORNIA
CONTBMPI.ATINO A TRIP, ANV POKCAN BK MAI>ia OVKH THE OHICAGO
PAV VOU TO WHITE TO TDE CNDBBlONBD FOK RATES, MAPS, TIME-TADZjES, ETO.
IB"

HON

YOU

OF

AKll

^VBLOII

A ALTON, IT

yVlL.Tj

Gko.

J.

Charltoit,

OBNBRAZ. PASSENGER AQBNT*
aaxoAao« izfn

September

6,
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ANNOUNCEMENT
*'THE
IS

STERRETT"

When You Save Steam,

PUMP

OIL

You EoonomizB

NOW READY FOR THE MARKET,

in Fuel,

In making tills announcement we believt' that we are oallinjr the attention of the enilve
engineeriiig rteld, and all places where oils of any degree are handled and transferred from
barrel lo lank and for general use, to an article that every engineer has long looked for
and regularly called upon bis oil dealer to supply, particularly so when cold weather bas
made the handling of his valve oils ditticult and almost Impossible with the pumps
heretofore at his command.

a

ECONOMY OP FUEL means
bank account. This result

THE STERRETT"

:K~i

is

days'

trial.

Descriptive circulars on request.

PRICE,

Mat-nvifawctured

Heaterm

$3.50.

it uses EXHAUST STEAM and delivers PURE
HOT WATER TO VOUR BOILERS.

STERRETT PUMP COMPANY,
ST. PAUL,

MINN.

ARE YOU LOOKING FOR MONEY?
If so,

We also make STEAM POWER and ELEOTRIG
PUMPING MACHINERY for all purposes, including

Water

Works

bay WALRATH 0*S OR GASOLINE ENGINES
and get

Pumps,

on the subject.

light

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It will produce as eood a commercial lig;ht as ihat of an automaticsteam eng:lne, either belled
or direct connected generator.
Simple, Economical and Reliable.
Send for Catalogue \V.

MARINETTE IRON

WORKS MFQ.
AGENCIES301 Fisher Building, Chicago.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacEay Engineering Co., 149 Broadway, New York.
Macka.v Engineering Co., 100 Boylston St., Boston.
Strong. Carlisle

A:

Hammond

Jet and Surface

CONDENSERS,
AIR COMPRESSORS.
Cottonseed and
Linseed Oil Machinery,
Filter
Presses and
Victor Turbines.

CO.,

MARINETTE. WIS.

:._,__1.

an increased
secured by

Feed-Water

by

NO. 69 EAST SIXTH ST.,

is

Stilweirs

guaranteed to pump any article that is in a liquid form, and bandies heavy valve
oils as easily as ordinary pumps will kerosene.
It Is made of seamless brass tubing and
durable in every part. There is no leakage of ol\ which makes it the cleanest pump to use
ever placed on the market.
Ask your dealer for it or send direct to us. Money refunded if not satisfactory after

pump

and

IP

INTERESTED
ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
p. O.

Co., Cleveland.

Box 257, OAYTOM, OHIO,

U. S. A.

sSvS*^*

Grasp the opportunity now almost out of your reach, and get a good technical education.

The

FREE SCHOLARSHIPS
which, through the generosity of the founders, we have been able
September, the offer will positively be

to offer, are

almost exhausted, and, on the thirtieth of

WITHDRAWN.
Applications for the few remaining scholarships will be considered strictly in the order received, and none postmarked
than September 30th will be accepted. Students can be enrolled after that date only at our regular tuition ($50.00).
The opportunity of a lifetime for an ambitious young man to get a technical education. The courses are particularly
adapted for practical Electricians, Mechanics and Engineers, who need the theory of their trades to prepare themselves
for better positions,— such as Chief Engineers, Superintendents of Motive Power, Managers of Electric Railroads,
Master Mechanics, etc.
Successful applicants will have no expense except for postage and text-books.
later

Courses given in Mechanical, Electrical, Stationary, Locomotive, Marine and Textile Engineering,
Thorough instruction in Mechanical Drawing is
Mechanical Drawing, Heating, Ventilating and Plumbing.
included with each course.

Examination credits count toward Degree at Resident Technical School.
Handbook describing courses, methods and regular terms, sent upon request.

AMERICAN SCHOOL OF CORRESPONDENCE. BOSTON.

MASS.. U.S.A.
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EDISON MINIATURE LAMPS

Ad Mao's On His Vacation, So Dere Goes

Have been

For Letting the Other Fellow Talk.

for

The Standard

twenty years
of

the World

No. 371.

and are to-day more largely used than
all other makes combined.

"We

have used the Packard lamp for the last two
years and it has given general satisfaction. We are
much
pleased with it and have had no complaints
very
from the users whatever. As far as we know, this is the
only lamp used in this city, which fact alone speaks
highly in its favor. You are at liberty to use this
testimony if it is of any value to you.

Yours

Serviceable, Economical, Reliable.

Miniature and Candelabra Sockets

and Receptacles.

truly,"

De-war Bulbs for Liquid Air.
The above

Is

one of hundreds

of slmiiar letters

on

file in

our

office.

ELECTRIC APPLIANCE COMPANY,
92

AND

M.

94

WEST VAN BUREN STREET,

LAMP

Qeneral Electric Company, Harrison, N.

DEPT.,

J.

HIGH INSULATOR FOR ARMATURES, FIELD COILS, SPOOLS,
TRANSFORMERS, MOTOR FRAMES, OAR TRUOKS, ETC.

C.

I.

EDISON DECORATIVE & MINIATURE

CHICAGO.

COMPOUND

Four Grades

to suit all

Non-Corrosive, no Carbon Bisulphide,

Requirements,

Impervious to Moisture, Oil or Acid.

Send

for

Price List

MICA INSULATOR

iVEj-w

and Samples.

CO.,
CHXCA^GO.

-k-ojwk:.

ARE YOU CONSIDERING
X Ray

An

InstallatSon?

WRITE US FOR FULL IMFORMATIOM.

IF SO,

WfE MAKE
Tubes
Focus

all

types

Adjustable

of

Single Focus for Coil or Static

;

;

Crookes
Double

for A. C. Sets
Specially Protected Barium
Fluoroscopes
Patented Tube Regulator
Plateholders Actinometers and all accessories for X Ray
work.
;

;

;

;

SEND

us your

broken or punctured tubes

for

repair or re-exhaustion,

BARtO VACUUM
136 E. 23d Street,

nVOLT-AMMETERS,
^"'"fjiFor Testing Batteries and Battery
Locating Faults, Groundi,

SJ^^I^ Circuits,

ACOUEATK.

RELIABLE.

p. B.

St.,

NEW

BAOT.

YORK,

The only article that will PREVENT SPARKING.
"Will keep the commutator in good coudition and

F. B.

BADT & CO.

The Brushes .

It will

SO

Cts, per Stickm
For Sale by

all

$S,00 per Doien,

K.

Supply Houses, or

FUEE, Sample Stick,

Telephone Harrison 3698.

. m

909 Title

MgLENNAN &

CO.,

Manufacturers,

and TidBt Bldg..

CHICAGO,

ILL,

1604 Monadnock Block,
TCLCPHONC Harhison 745.

CHICAGO.

BEARDSLEE CHANDELIER MFG CO.-'"^MiVAfr^"^

GAS & ELECTRIC FIXTURES

Long Distance Phone Central 2448.

CHICAGO

put that high gloss on the commutator 7011
bave so long sought after.

•-

CONSULTING ENGINEERS AND EXPERTS,

312 Fisher Building,

Absolutely will Mot Gum

C. M. WILLIS.

E. E. Leasxtre.

Electrical Contractors,

PREVENT CUTTING.
N. Y.

CO.,
City.

BROWN & LEASURE,

You Who are Troubled with Sparking and Cutting of Commutators to Use

Send for Circular.
L. M. PICNOLET.
TS-SO Cortlandt

Chas. L. Brown.

WANTED

POCKET SIZE.

New York

'^"'^"^

TRADE.

W. H. 8CHOTT,
STERLING EXTRA INSULATING VARNISH.
ENGINEER AND CONTRACTOR,

The Incar^descent Lamp Replacer and
Cleaner replaces and cleans any c. p lamp
at any height or angle.
Incandescent Electric Light Manipulator Co.,
I

16 Bedford St.,

Boston, Mass.

"YOU PRESS THE BUTTON,

sterling Kxtra Black Flnlahlng Varnish,

Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Sas and
Street Railway Plants.

CHICAGO.

Sterling:

THE STERLINB VARNISH

Black Air Drying Varnish,
Sterling Black Core Plate Varnish.

THE STERLING VARNISH

CO.,

KOHLER BROTHERS,

RIUIVI

CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER

RAILWAYS

1804- 1606.1808 -1810 -181 2 Fisher

Building,

CHICACO.

GOl,

26 Colmore Row, Birmingham, England.

Pittsburg, Pa., U. S. A.

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
WE MANUFACTURE

HEfiRY H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC
BEND FOB
BULLETIN

CO.,

**'

WE"

CINCINNATI, O.

THE OHMMETER
DOES THE REST."
find your circuit troubles In a moment
with our direct reading ohmmeter. Ask your
supply house for it, or write for Information to

You can

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOMA

BUILDING, CHICAGO.

.

September
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CUQCNC

rRANK N. PH1LLPI8, FncsiOCNT.
WAGENSEIL, TmeasuhCR.

r.

STOMBAUGH GUY ANC HORS

l.nOWLANO

PHILLIPS, VIOC-P
«. n. MCMIIIGTON, Jn.. Sc«.

PHILLIPS.

GENERAL MANAOKR.

€. H.

II

T

WORKS, O
AMERICAN ELECTRICAL
PROVIDENCB,
•

B.

•

BAEEAND INSULATED ELECTRICflEE,
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Feeder and Trolley Wire,
americanite, magnet, office and
annunciator wires.

Railway

CABLES FOR AERIAL «ND UNDERGROUND USE.
New York Store. W. J. Watson. 26 CorllaiuU St.
Cbicaqo Store. F. E. Donohoe, 82 Lake St.
Montreal Branch, Eugene F. Phillips' Electrical Works.
MAIN OFFICE* AND FACTORIES. PHILLIPSDALE, R. I.
$Tt Y«irs with Ginartl ElictrIc

ELECTRICAL ENGINEERING TAUGHT BY MAIL.

Compiny.

T

O

'

I.

M

M

B
A

asy to install,

J. JOHNSTON,
Counsallor at Law,

No.

66 Broadway,

"CsD

Become aa

perated like a corkscrew.

G
U
Y

I

teach Electrical Enclneeiinff, Elec*
Lighting. Kiectrlc Railways, MechanIful Eimiiieerliip, Mechanii'Ql Drawing,
Institute
etc. at your home. I»y mall.
indorsed by Thus. A. Edison.
Electrical Engineer Institute,

Dept. K,

240 242 W. 23d

St.,

New

York.

THE BEST'H^CHEAPEST
In

ndestructible by

A
N
C
H
O
R

Y

A

N
O
H
R

abor savers.

Write for
prices, to

MAKES ALL THE BELLS
NICE.

W.

Write for Prices and Samples.

"^

or frost,

nchors that pay dividends,

Fine Push
WORK

fire

STOMBAUGH GUYANGHORSl

the best there is more profit for
Dealers and Contractors.

A

O

echanically correct,

Electrical Engineer.**

We

Patent Solleltlnf

Patent Caatsi.

o
H

parts,

arefully made,

ti-ic

NEW YORK eiH.

•

I

No moving

ne piece.

ecessaty for well guyed poles,

Writo for our free Illustrated Book,

THOMAS

A

heaper than other guys,

U
G
H

JOHN RAUSCHER,

St. Paul,

Minn.

lOlM

MATTHEWS
&BRO.

N.

603Carleton Building,

!

ST. LOUIS.

SIMPLE AND EFFECTIVE

VVorm's-Eye \'iew.

TROLLEY
CONNECTOR. TO CONTRACTORS
=USE THE=

CHASE NIPPLE COMBINATION

WIRES CAN BE SPLICED IN THREE MINUTES.
MADE FOR USE ON HEAVY FEED WIRES.

THE STANDARD ELECTRIC
I

13

W. THIRD ST

,

CINCINNATI,

In

CO.,

Your Junction and Outlet Boxes.

O.

NATIONAL CODE STANDARD

LABOR OF
itsayesinIl^Ior
It

"0. K." Weatherproof Wire.

Space

IN
and Slow-Burning Wire.
Prices and Samples on Application.

BOX.

IN

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working

Slow-Buming Weatherproof
ST/

INSTALLING,

(economy OF SPACE

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
'SOLE MANUFACTURERS.)

BOSTON, MASS.
Phillips Insulated
Qltice

and

Factory:

Wire Co.,

PAWTUCKET.

B.

I

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

BLVD.,

WESTERN ELECTRICIAN

ti

WANTED, FOB
WAMT

similar

ments

words or

{jo

insertion: additional

POSITIOST

advertise-

less), S^-JO an
zvords jc each.

WANTED advertiseoo an

ments {jo zvords or

FOR SALE.

SAL,Wi and

COLI7III9I

S^

less),

Two 260

PORTLAND LIGHTING

PANY,

.

WANTED.
young

and mechanic as

WANTED.
coil makers and other experienced electrical workers wanted. Steady
employment with good living conditions near
works. Apply BOX 153, Erie, Pa.

Armature winde.s,

WANTED.
The manufacturer of a high-grade line
dynamos and motors, ranging

of

direct-current

from

in

H.P. to 22 H. P., desires to secure a
few more responsible selling agents. Address

BOX

—

75 K.

14

port, Iowa,

K.

W.

lolis

Westinghouse.

nr 'J/JOO volts Westinghouse.

volts Westinghouse.
1,100 volts Westinghouse.

1—240

K. W.

Walker M.

P.

We pay highest market prices for
SCRAP, COPPER, BRASS
AND PLATINUM, ALSO

250

3 bearing

4.

volts.

K. W. Eddy Compound, 125 volts.
l-17y. K. W. Ft. Wayne 125 volts. M. P. 4.
We carry a complete Hue of station equipments.

FOR SALE.
soft sheet steel for small

armatures, at a bargain. WALSH'S SONS
261 Washington St., Newarlt, N. J.

& CO.,

STEAM AND ELECTRICAL EQUIPMENT
Wood and Water

FOR SALE.
Light and Steam Heating Plant In
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights; Ave 1,200 C. P arcand 89.32 C. P.
incandescents on streets, 90,000 feet of wire on
streets, 415 poles, 75 meters, 45 transformers.
Plant Is modern and new, two dynamos, two
engines, two boilers and as complete as can he
made in new Isolated Duildinp. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places. All light patrons on meter basis,
15 cents per 1,000 watts.
Will sell on easy
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHElectric

Incandescent Lamp Bases, Etc.

WRITE US.
We Manufacture Copper Hard

Sts., Pittsburg, Pa.

GREAT WESTERN SMELTING AND
REFINING CO., CHICAGO.

will be received here until noon,
September 26, 1902, and then publicly opened,
for furnishing Electrical Fixtures and Supplies
for New liuildinf,' for Government Printing
Office,
Information furnished on application.

proposals

JOHN STEPHEN SEWELL,

Capt. Engrs.

ATTENTION

!

We
cially

126A

THE SCIENTIFIC EXCHANGE,
Room 60, 6 Sherman St., Chicago.

111.

WANTED.
Dynamo,

110 or 220
60 to 100 K. W.
volts. Also Engine to operate same

Prefer direct connected outfit.

Western

108, care

BOX
510

Electrician,

Marquette Building. Chicago.

POSITIONS OPEN.
PER MONTH.

S 00

5 Draftsmen, Electrical
2 Draftsmen. Structural Steel
2 Draftsmen, Bridge
1
Electrical Superintendent
1
Electrical Superinttndent
2 Armature Vklnders, muit be
edge

$125
$75
$85
$50

with

do well

us.

THE SCIENTIFIC EXCHANGE,
Ne. 6

SHERMAN

CHICAGO,

ST.,

National Stamping Works, Chicago,

ILL.

SEE NE.\T ISSUE.

Pump— 71^x4i4xl2

ST. LOUIS.

BUSINESS CHANGES.
can

or trade your
electric-light plants every
time. Consult us.
sell

THE SCIENTIFIC EXCHANGE
Room

60, Kg. 6 Slierman St.,

CHICAGO,

ILL.

kegory:

3

ELECTRIC
cof
CHICAGO

51-62 5.CLINT0N

DE and

te

95-97

5T.

All dynamos, motors, meters and transformers
by tbls Company are at their warehouses

U.S. METAL

in.

34x60
20x48
20x48
12x36

Geo. H. Corliss.
Harris Corliss.

Wheelock

Corliss.

fully guaranteed.

Buckeye Automatic.
Buckeye Automatic.

13x20

Russell Automatic.

8%x9 Armington & Sims Automatic.
9x12

Atlas Automatic.

BOILERS.

and A

V. R. R.. Pittsburg. Pa,
Liberty St.. New York City.

BIdg., Chicago.

III.

I

Saainaw.
„.
Mich.

1

.

60-K. W. EDISON, 500-VOLT

2
5

250 H. P. Babcock
Tube.

& Wilcox Water

I

I

66x16 Horizontal Tubular.
60x18 Horizontal Tubular,
60x16 Horizontal Tubular.

I
I

56x16 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

sizes.

ForSale.four 60-K.W. Fdlson Generators. 600
Volts, F. 0. B. Cars, Hamilton, Ohio.
Each S450

ROSE ELECTRIC

W. W. WHITEHEAD COMPANY,

ST. LOUIS.

CO.,

SECOND-HAND
Dynamos and Moforsi

DAVENPORT, IOWA.
UTO IVI A.T O :iMOINES.
9x12 New York
P 12x18

90 H.

P,

We

inTite correspondence
with those wishing to

buy or

sell.

I

.

I

Safety.

10
2 1100 light. 65 K.

vo

W.

1

St., Chicaca.

60 H.

I

1
1

500

light,

25

K.

W. Western

Electric.

90

light,

200 K. \V. Wood, three bearing, 2200
150 K. W. Wood, 1100 volt.
120 K. W. Slatteiy, 1100 volt.
100 K.W'. Slattery, 1100 volt.

Want Ads
Irine

Ro8ul-t8.

Above are ready

Taylor, side crank.

1 75 H.
Salet.v.

OEIMI

.lenny.

1

Western Electrician

9x9 Kew York

P.

133 CYCI-E

SCHUREMAN & HAYDEN.
140 S. Clinton

1

2 1000 light. 60 K. W.Thompson Ryan, 10 pole.
1 1000 light, 60 K. W. Siemens & Ualske.
1 1000 light, 50 K. W. T. .<i H.
1
600 light, 35 K. W. T. & II.
1

75 K. W. Wood.
60 K. W. General Electric A. 60.
60 K. W. Westinghouse.
Large stoclc of direct current machines.
Send tor monthly bargain sheet with complete
list and net prices of machines.
All apparatus

St. INDIAHAPDLIS.IND.

13x21

16x32

Harris Corliss.
Atlas Automatic.

18x24

1

26—
2—

Geo.W. rlOFFMAN

Z95 E_WA';HiNCTaN

Knowles Single Cylinder.

ready for immediate delivery.

FOR SALE.

polish

metals.

ENGINES REBUILT AND READY.

listed

Alternators 126-133 cycles. 1.100 volts.
1—400 K. W. Westinghouse, with exciter.
1—200 K. W. Stanley Inductor, with exciter.
12—200 K. W. Wood (3 bearings), with exciter.
1— 150K. W. Slattery(3 oearlngs), Uig bargain.
2—150 K. W. General Electric monocyclic.
2—120 K. W. Westinghouse.
1-120 K. W. General Electric type A S. 120.
12—120 K. W. General Electric type A. 120
2— 90 K. W. General Electric typeA. S. UO.
1— flO K. W. Westinghouse.

makes new. DOES NOT

dealers ALL
all oOVER THEWORLO
years. Sold by agents and
ID DEALERS
locEr^Ts
nSOuNcceox
Samples tent free

.

WICKES BROTHERS,
1214 Marquette

We

Established

p., 220 volt, Novtltv.
p.. 220 volt, Keystone.
Send for complete monthly stock list.

St.

M. P. 500-volt Motors.
K hp M. P. 5'10-volt Motors.
5-hp IH. P. 500-volt Motors.
3-hp M. P. 500 volt Motors.

3

Motor— 22 h.
Motor— 10 h

45th

lOhp

2

'II.

p. Wickes Hor. Water Tube.
Engine-30x72 in. R. H., Geo. H. Corliss.
Englne-34x42 in. L. H., Cooper Cirliss.
Engine— 16x36 in. L. H., Green Corliss.
Engine— 15x14 in. Ideal Automatic.
Engine— 12x16 in. R. H .Russell Automatic.
Pump— 14x^x10 in. Worthington Duplex.
Pump -10x6x10 in. Snow Duplex.
Pump— 18x5x16 in. Hydraulic Single Cylinder.

FIFTEEN HORSEPOWER.
CO.,

2
2

Dymtmo-800 light. 100-125 volt, National.
Dynamos— Three 65-light Brush Arc.

MOTORS
WANTED.
500-VOLT MOTORS, FROM TWO TO
ROSE ELECTRIC

Western Electrician,

FOR SALE.
Boilers— Three 200 h

200-k\v M. P. Westinghouse Railway
Generator.

tlie

ring

gilt

to register

1
1

advertise In

200-kw In T.-ri., G. E. Transformers.
2 60-kw G. E Transformers.
497 Improved M. G. E. Arc Lamps.
2
15 hp M. P. 500-volt Motors.

'olishes all

Brafumeu, Surveyors, Engineers and
Specialists will

ring armatures, self-oiling, $276; one extra
armature for same, $100; one 7.)-llght,
1.200 C P. Wood arc dynamo, $325; one 60light, 2,000 C. P. Wood arc dynamo, $27.'); two
60-light, 2,000 C. P. Standard arc dynamos,
$275 each; one extra armature for 50-UKbt
Standard arc dynamo, $90; one 40-light,Wood
arc dynamo, 2,000 C. P.. $190; one 100 K. W.
500-volt Standard. $600; two 20 K. W. Edison, 125-volt machines, $225 each; one 40light Western Electric, 2.000 C. P.. with extra
armature, $200; 141 Standard 2,000 C. P. arc
lamps, $3.50 each.
mo.'^,

a

in searcli of

position

ollintr.S400: one 30 K. W.Westlnghouse, GOcycle
alternator. $390; two 50-liffht T. H. arc dyna-

up.

$100

2

When

CO.

City,

Ideal Engine.
14-^13 Armington A Sims Engine.
16.X16 Erie Ball Engine.
15x15 Erie Ball Engine.
12x12 Erie Ball Engine,
120-kw G. E. single phase Alternators.
100-k\v Card M. P. 500-volt Generator.

1
1

1
1

toothed armature, self oiling, $400; one60K.W.
Westinghouse alternator, toothed armature, self-

New York

20x184 Harrlsburg

1

Electrical Machinery.
alternator,

Liberty Street,

DYNAMOS. MOTORS, TRANSFORMERS.
METERS AND ARC LAMPS.

have on our list a large number of espegood euglneers, electricians. etc., toselect

from.

SCHOONMAKER

A. C.

General Managers of Electric Light Plants.

110, care Western Electrician, 510 Mar-

Electric

Babbitt

the best on earth for electrical
work, Wire Solder, Pig Lead, Ingot Copper, .Spelter, etc. It will
pay you to get our prices.

GO.

U. S.El^GINEER OFFICE, 735 N.Capitol St.,
Sealed
Washington, D. C, August 27. 1902.

quette Building, Chicago.

One 60 K. W. General

UP TO YOU.

IT'S

GENERATORS.
1—120

ERS, Piano.

1902

two phase 60 cycles Westinghouse.
volts Westinghouse.

VV.

1—60 K. W. 1.100
1—45 K. W. 1,1110
1—125 K.W. 1,11)0
1—75 K. W. 1,100

3— 37i4

Good second
transformers. General ElecType F, 125 cycle, primary l.O-lOV, secondary 52V and 104V. All sizes from 300 to 3,500
Watts. PEOPLE'S LIGHT COMPANY, Daven-

One hundred tons

superintendent of prosperous manufacturing
business; must invest $2,000 in stock of company; good salary, fine opportunity. Address
BOX 111, care Western Electrician, 510 Marquette Building, Chicago.

sizes

POWER COM-

Portland, Me.

1

tric

and power busiCity of 60,000.
and commission
Address BOX 106. care Western Electrician,
610 Marquette Building, Chicago.

electrician

Sc

6,

ALTERNATORS.

cycle, three-

FOR
SALE.
hand

First-claSs solicitor lor light

Practical

60

in-

WANTED.
Salary

volt,

phase, revolving Held type, belted General
Electric alternators, in service two years.

sertion; additional zvords 3C each.

ness

W. 10,000

K.

September

.50

to ship.

\

2 500
1 350
1 250
1 200
1 175
1 120

light, 26 K. W. Jenny.
light, 20 K. W. Mather.
light, Sperrv.
light. Western Electr c.
light, 15 K. W. Hrush.
1

ght. Mayo.

Westinghouse multi-polar.

AI--rEC9IMi
olt.

100 K. W. Westinghouse, 1100 volt.
70 K. W. T. & H. 1100 volt.
60 K. \V. General Rlectric, 1100 volt.
50 K. W. T. .t H. 1100 volt.
1
Xalional, 1100 volt.
1
1

1

K.W.

Write us your wants.

We

have others coming.

ILLINOIS MAINTENANCE COMPANY, 204'b"ea°rS^rn'kTHTcAco.

BUY YOUR BOOKS FROM THE

BOOKS.

ELECTRICIAN

PUBLISHING

610 Marquette

BIdg..

COMPANY.

CHICAGO.

CHICAGO
EDISON COMPANY REPAIR SHOPS
76 M ARKET STREET, CHICACO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
Dynamos. Armatures,
Motors, Arc Lamps,

orK of All Kinds
Correspondence Solicited

:

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

:

September

WESTfikN ELECtklCtAJ^

Igoi

6,

ii

Sales Represefltatives Wanted.
A
West

and well established machinery manufacturing company,

large, successfull

of

Ohio,

reputation with

doing a constantly increasing business and having an enviable
present product

its

is

prepared

to place

upon the market a

line of

ELECTRICAL MACHINERY
i

ncluding alternating-current generators up

to

i.ooo K.

W. and

direct-current

generators and motors of corresponding size.

Only high-grade sales representatives are wanted

to

sell

on commission or

otherwise.

Correspondence is desired with established firms or others who are properly
equipped and are experienced in the sale of electrical machinery.
All communications will be considered confidential.

Address

BOX

loq,

care Western

Electrician,

510

Marquette

Building,

Chicago.

AVHat the
When

I.

C. S. did for

BARE COPPER WIRE.

RUBBER COVERED W!RE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

ROBERT

22

RDEBLIND

like the

POWER CABLES.
A.

N. J.

We

is

DO

IT

ANYWAY

International Correspondence ScKools
Box 1002, ScTSknton, Pa.
Please explain

SAN FRANCISCO.

how I can

qualify for the position

rsiovA/

Fire Underwriters' Inspector

Telephone Engineer
Telegraph Engineer

Interior

Manager
Manager

Wireman
Foreman Dynamo Room
Foreman Electrical Repairs

Dynamo Tender

Electric Railway
Electric Light Plant

Electrical

SUBSCRIBE

.

and Number^

City

State-

\

TELEPHONES-Their
A Practical Treatise on

ttie

CONSTRUCTION and FITTING.

FIttlng-up and Maintenance of Telephones and the Auxiliary Apparatus.

BY

WBstBin Electrician

_

VALUABLE BOOK OF REFERENCE.

A

TO THE

Age^

^

Occupation^

Name
Street

Lineman

Motorman

Supt. Electric Light and Power Plant

THE TIME TO

marked X below

Electrical Engineer

Erector of Electric Machinery

IS

Point, N. Y.

above— just

OFFICE WIRE.

ROEBLING'S SONS GO.
TRENTON,

BROADMANN.

is proof conclusive of the value of our training.
the best argument.
have hundreds of endorsements
as strong, just as convincing.
Isn't this one convincing
enough to induce you to cut out, fill in. and send us the attached coupon with
X marked before the position for which you wish to be trained ?

Actual results

JOHN

W.

Second Ave.. College

Do You Want A Better Salary and Postion?
Such evidence as the above

TELEPHONE CABLES.

me

took up the training: in electrical engineering of the International
Correspondence Schools, of Scranton, Pa.. 1 was an apprenttce in an
electrical instrument-making: establishment.
As I proceeded with my studies,
Soon
I advanced.in my work and soon raised myself to be instrument maker.
after, I accepted a better paying- position as designer of arc lamps. Here I
advanced very rapidly and was soon put in charge of the testing room.
Later. I left this place to accept a position as electrician with the Long
Island Railroad's trolley line at Rockaway Beach, and a month later was
placed in charge.
My salary is now seven times as much as when I enrolled
in the I. C. S.
The I. C. S. has also greatly benefited numerous other young
men to whom I have recommended it, which goes to show that the I. C. S.
system is thoroughly practical.
I

F. C.

ALLSOP.

CONTRNTS
CHAPTER I.— Receivers; II.— Transmitters; III.— Magneto Switcli-Bells; IV.-Battery SwitchBells; V —Complete Instruments; VI.— Switches. Svvitcliboards and Extension Bells; VII.—

—

Batteries for Telephone Work; VIir.-Erectini; Wires, Instruments, Etc. IX. Arranging the
Circuits; X.— Intercommunicating^ System; XI.— Testing for and Removing Faults.
;

WRITE FOR PARTICULARS.

184 PAGES.

166 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, $1.25.

ELECTRICIAN PUBLISHING CO., 510 Marquette

BIdg,. Ctiicago.

Amti
No. SIX

A

First-Class Medical Apparatus.
SOLD BY ALL DEALERS.

RETAIL PRICE, S2.50.

MADE BY

MANHATTAN ELECTRICAL SUPPLY
32 Cortlandt Street,
NEW YORK.

188

Fifth

Avenue,

CHICAGO.

CO.,

WfegtEfeN'

14'

tetfiCtfetClAN

Septembet-

6,

tgoi

KOKOMO TELEPHONES
Always Up-to-Date.

STERLING

WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

CONDENSERS

AND EVERYTHING FOR
COMPLETE EXCHANGE.

AND

Write for Catalog and Prices.

REPEATING
COILS

TELEPHONE AND ELECTRIC

Like

all

KOKOMO

MFC. CO.,
KOKOMO,

STERLING apparaBEST and
CHEAPEST.

tus, are

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC

TRY THEM!
1

6IO WILSON AVE., CHICAGO,

Microfarad, 70c.

BUY

2 Microfarads, 80c.

Highest Efficiency
for All Classes of
Service.

CO.,

ILL.

Your Electrical Books of the Electrician
Publishing Co., Suite 510 flarquette
BIdg., Chicago.

You

will save

TIME and

MONEY by doing so

^2.00

CHICAGO

STERLING ELECTRIC

COMPANY,
LAFAYETTE,

IND.

THE TELEPHONE HAND-BOOK

TELEPHONE PAY

BT

STATIONS and METERS

HERBERT LAWS WEBB.
Price 81.00.
The only complete and

Have unique patented

practical

work

of its kind on the market.

INDIANA.

PUBLISHED BT
THE ELECTRICIAN PUBLISHING

features g:lvlngtheni
exceptional value.

WRITE FOR CIRCULAR.
CO.,

Suite SIO Marquette Building, Cblcags

Chicago Pay Station Co.,
130 LA SALLE AVE.,

CHICAGO.

ALL EXPENSE AND UNSATISFACTORY SERVICE DUE
TO THE USE OF THE UNRELIABLE SPRING JACK

WIPED OUT

Columbia Switchboards flnarantee This
Number of spring jacks necessary to operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

for

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS

NOW BEING INSTALLED.
Waxahachie,Tex., Switchboard capacity, i 200 lines and telephones
"
"
"
Ennis, Tex.,
"
1,200
"
"
Norwalk, Ohio,
"
2,400 "
"
"
"
Frankfort, Mich,,
250 "
"
"
"
Dundee, Mich.,
200 "
.

.

COLUMBIA
TELEPHONES.
FOR MAGNETO AND CENTRAL ENERGY SYSTEMS.
Equipped with superior solid
and practically indestructible.

baclt transmitters,

non-packirg

COLUMBIA CONDENSERS.
Compact and enclosed
ciency and for 250 voltsguarantee.

case and guaranteed as to elliSend sample order and confirm our

in tin

INCREASED FACILITIES ENABLE US TO FILL ALL
ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

THE COLUMBIA TELEPHONE

MANUFACTURING
100-Llne "Columbia Switchboard" with Self-Re.ttoring
Drops. Showing: Plugs In the Board and Jacks
on end of SwItchInt; Cords.

OTTAWA, OHIO.

CO.,
Central Energy Wall Set.

.

September

6,

WESTERN ELECTRICIAN

looj
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Party Line Service

ADVANTAGES.
1.

Rings

2.

Locks

3.

only party wanted.
all

others out.

Can have up

to 35 on one

line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.
SATISFACTION
IN USING

KELLOGG TELEPHONES

Guarantee

is

Price

Telephone.

ELLOCC SWITCH BOARD
AND SUPPLY CO.

Wrlle for 128Page Catalog.

229 S Green

St.

CHICAGO.

Telephone Troubles
ARE UNKNOWN WHEN OUR

CENTRAL ENERGY SYSTEM
Your Exchange.

Is Installed in

REPRESENTS THE HI6HEST TYPE OF MODERN
TELEPHONE APPARATUS AND IS PERFECT
IN EVERY DETAIL

IT

The Only Perfect Party Line Selective Ringing Telephones.

No sliding parts excepting the platinum contact points.
All springs German silver— long, live and durable.

Many improvements embodied

Write f«r Descriptive Circular.

in

" INTERNATIONAL "

Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

AMERICAN ELECTRIC TELEPHONE
36-58 W. Jackson

Boulevard,

CHICAGO,

CO.,

U. 8. A.

"^"'THicAcoru.'s.

a!"'

International Telephone Mfg. Go.

No. 54 Central Energy Telephoiic.

Telephone ^Telegraph Construction Specialties
Patented Combination

MOON
TERMINALS

Messenger Hanger

and corners,
SOLIO FORGED STEEL, Japanned or galvanized.

for straight lines

No.

1.

No.
No.

2.
3.

METAL. L.iC

OUTER
CASE

Light. l?ix %\n.

Medium. IJixVa
Heavy,

2xH

Protect the Telephone Cables.
The Metal Case slldea either
up or down and Is more duraole and convenient than a
wooden box.

Nos. 2 and 3 always in stock.

Patented Oalvanlxeti
Steel Cable Hanger.
N'.ti;

. .

In.

in-

The Moon Terminal has a
record.
cable.

t*eautlful niecluxnical Bimpllc-

Hend for sample.
Correi«pond
with QB; we have good BpedaltleB. and
up-to-date. Tetl us what you want.
Ity.

3-BoH Guy Clamp,
Japanned or
galvanized. Never tircak. never

It

has never lost a

Write for Catalogue
and Prices.

Solid forged utecl.

Corner Brackets. Guy Shims, and
Special Forglngs made to order.

For 6-16 to K-*nchstrand.
Blip,
'.^Bi^U ClatnpH fum'd If desired.

MOON MFG.

CO.,

43-49 S. Canal Street,
In place

on

cable.

THE NORTON TOOL

CO.,

WEST PARK,

OHIO.

CHICAGO.

WESTERN ELECTRICIAN

i6

&

M.KLCIN

A RIIMPSE AT

510N.

Our Tool Book

tolls about
El Is of Interest to all lluemen.

copy now,

700 pieces 40 feet,
"
40 "
1,700
"
45 "
1,760
"
45 "
1,250
"
BO •'
1,750
50 '
750 "
1

them.
Get a

FREE.

Headquartors tor Linemen's Tools.

&

MATHIAS KLEIH

m^r^oIib'^SJ'.'^'^-

"
"
"

3,000

760
750
300
list of requirements
for quotations to

Send

W.

"
"

2.')0

"

200

Pay you Well.

The Franklin Gas Engine
Oae'Half Horsepower.

Worth 8100 complete.

We sell all neces-

sary casiings, materials aacl detail
drawings for 816.50. Forreal work— not
a toy. 450 revolutions per minute. Upright or horizontal form. Finished parts
sold sepirately. Runs by eras or gasoline
ical

The

31stStreet.

Trolley Line

7

8

AND RELIABLE

8

ALWAYS

New York.

IN STOCK.

Coloring and
Frosting Liquid
FOR

OUR ADDRESS:

FRANCIS

INCANDESCENT

BEIDLER
& CO.
W. 22d and Loomis

CHICAGO,

CABINET,

Sts

,

ELECTRIC LAMPS.
Will never peel, chip or crack, and
the color will outlive the life of the

ILL.

lamp.

aANurACTURED BY

WITTENBERG CEDAR
through
THE
Chicago & North-Western

CO., Wittenberg, Wis.
A LARGE STOCK AT LOW PRICES.

train service of the

way from Chicago

to

HUEBEIl-

J.

Pacific Coast on the
the Black Hills and Dakotas

management can make

SiCNALOID

Rail-

Omaha,

Denver and the

west,
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

1902

THE MOST PERFECT

construction

8
8

"
"

6,

SIBNALOID

7

ESCANABA,
NADEAU,
CLOQUET,
HERON,

of EVert^thing

'Best

8

MENOMINEE,

For bovsand men withameihanWrite lor circuLr 10,

PARSELL & WEED,
W.

"
"
"
'

FOR

YARDS:

turn

129-131

55
55
60
60
65
70

8
7
8
7

POLES

St, Aubii Ave., Detroit,
Manufacturers Tools and Iron Work for
Telephone and Railway Construction.
IT'LL

30 ft., 35 ft. and 40 ft.,
6 In. and 7 in. Tops,

7-lnoli tops

OurPricesWill
Interest You.

ANDERSON & SONS,

H.

OUn

WESTERN STOCK.

BUILDERS' TOOLS.

LINE

September

Producers and Wholesalers

Cedar

\A/Hi-t<

Chemical Works

of

Main Yard and Office at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and Pembine, Wis.

it.

We

The Overland Limited, a
magnificent electric-liglited train, less
than three days Chicago to San Fran-

faave a good assortmeat of Poles oa baod,

Jersey City,

Write us for Prices.

aad can execute orders promptly.

NEW JERSEY.

cisco, daily.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
two nights

an

The North°Western Limited,
electric lighted daily train

CEDAR POLESandTIES

between

Chicago, St. Paul and Minneapolis.

MCCULLOUGH,

H. R.

3d Vice-President.

W.

B.

V^RITE FOR PRICES

KNISKERN.

Cen'l Pasg'randTkt. Agt.
111.

E E.NAUGLE TIE CO.

Chicago,

135

ADAMS

ST.

SOMETHING NEW
A. B. C.

CHICAGO.

.OF...

ELECTRICAL

EXPERIMENTS

POl^ DEALERS ADVERTISING

THE

WESTERN ELECTRICIAN OBIAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.
IN

ay

New Dynamo

Tenders' Hand=Book.

By
326 Pages, 140

Illustrations.

BADT.

F. B.

Cloth Binding.
Price $1.00.

Fleslble

5 1-3x3 Inches.

Size of

Type Page

NEW

AWARDED HIGHEST
MEDAL ON TOOLS
AT PARIS EXPOSITION

OF,-i

1900.

y^

.

ASK FOR

j^k.

-

BOOK, much more complete than the
This is, as the name indicates, a
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 10,000 of the new.

THL"

Electrician Publishing Co.,
510 Marquette Building, CHICAQO.

ROBT. FERRIS' BOOK
AWARDED

ON METERS

HIGHEST

MEDALON TOOLS
AT PAN-AMERICAN
EXPOSITION

THE D1CKE TOOL COMPANY,
FACTORY;

DOWNERS GROVE.

ILL.

J. E. Way. Manager,
Corllaniil Streel. New Yorli.

Eastern Office:

39

Thos. G. Gricr. Electrical Building. Chicago.
SI. Louis Office: W. N. Malllicw$.& Bros..

320

N.

6tli

SIrcel.

so SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
ITTELLS JUST WHAT SOME
IS

PEOPLE THINK THEY KNOW.

Written expressly for the men wbo handle
the pliers.
Sent prepaid on receipt of $1.00, Address

ELECTRICIAN PUB. CO.,
510 Marquette

BIdg.,

CHICAGO.

W.

J.

CLARKE.

This is a
mentary book

practical,
up-to-date, elefor the boy or student interested in electricity, and fills a long felt
want. It tells in plain language how to
make and experiment with Batteries,
Magnets, Telegraph, Telephone, Electric
Bells, Induction Coils, X Rays, IVireless

Telegra-phy

,

Dynamos and Motors,

14G Pa^es.

1!S9

PRICE,

Ills.

Cloth.

$1.00.

Sent postage paid, on receipt of price.

PUBLISHING
CO.,
510 MARQUETTE BLDG., CHICAGO.

ELECTRICIAN

September

WESTERN ELECTRICIAN

1902

6,
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CEDAR POLES

LIHDSLEY BROTHERS COMPANY. WHOLESALE PRODUCERS ""grcllo"."=PORTLAND.QREGON &SPDKANE,WASM. 50-FDOT TO BO FOOT

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

RUSM "
That's what we are looking for and
how big they are either.
Ali sizes from 20 foot up, and the

MILTBY LUMBER

it

MEDORA

don't matter

price

BAY CITY, MICH.

CO.,
Ifyou want

CHESTIT POLES

CEDAR POLES
POSTS,

20

SHINGLES,

Write Us

COM PANY

WILLI NG

right.

is

M ICM.

Tie Plugs, Paving Blocks, Etc.

It

75

to

It.

LENGTHS.

MEDORA,

THE MORSE CEDAR CO.Saginaw.Mich.

CEDAR POLES

It.

LARGE STOCK CARRIED

will pay.

IND.

WHITE CEDAR POLES. "*!?„U;J!"r''"'
^are^

Shipi-in^n'ts 'from

Pi-omp-fc

S-fc^ck.

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

C. H.

CEDAR

CO.,

RDLES

A.P. Hopkins & Co. Escanaba.Mich.

WIS.,

Producars and WholesaUrs of Whits Cadar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

THE PORTER CEDAR

POLES, TIES, POSTS. '"'sS
We

PRODUCERS.

CO.,

..c.

rni's^kiS!':'"'
CEDAR POLES
UPON

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

A< E.

D. M.

SPECIAL PRICES

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

Cedar
POLES.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Largt Stock Constantly on Hand.

to

80

fl.

FULMER LUMBER

inquiries always.

CO., Florence, Wis.

Poles
CROSS

BERTHOLD

ARMS.

ftJENNINQS,!
ST. LOUIS.
LONG LEAP

WMITI OIDAR.
IDAHO CEDAR IP

Minn.

want your

POLES

PINE AND FIR.

Chemloel Building.

W.

II

I

STERUHS & SON,

TIES.

MONnOI, MICH.
BMTtn Pol* Yard.

In

UloblnB.

I
Wbotaul* Ffodiueu

^"

L Ilia
SOUTHERN
Jlllj
^'*'^'

C

tor

M rMM.

Poles
White Cedar
THE MARKET
THE BEST POLE

FOR

IN

TROLLEY & ELECTRIC LIGHT WORK.

Yellow Pine Cross-Arms, Locust and Oak Pins.
Ask for Prices.
Large Stock Always on Hand.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

,,,\THE

H0I.C01IB-I.0BB

CEMR POLES i^

til

745 MARQUCTTC BLDC.

COMPANY
POSTS {

Send your Book Orders

"Practical and to the Point"
IS

IT

KELLOGG SWITCHBOARD and SUPPLY CO.,
229 SO. GREEN 8T..^^^^
,^^
vrnn
S5^rnS?=
L>i<[n..Jj»
TJT> .

I

.-^
.

j

610

Marrjiiottf Hld^'..

YOVJ

\ftfl

To get our Prices on 25-foot 6's by return mail. Wo can Save You
Money on other Lengths as well.

to

ELECTRICIAN PUBLISHING CO.,

York, N. Yj

POLES

CEDAR
,,

New

Keystone Telephone Building. Philadelphia, Pa.
Electric BulldlnK, Cleveland, Ohio.

g4g Broadway.

New

York.

Chlcaco.

ALL THAT NEED BE SAID OF

THETELEPHONE HAND-BOOK
]'.y

l{f:i-.KF:p.T

I.AW-

Weed.

160 Pagen, 133 Illustrations,
Cloth,

The book

Price

$1.00.

for those inieresled In telephony.

PUBLISHING CO.,
510 Marquette BIdg.,
CHICAGO.

ELECTRICIAN

"^TARbS". )^KtoHf<^HCii,^1^c^^

- ^KEEN3AV"^^^5•

—

New

LorlpO^.

V'5.

—

;
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WESTERN ELECTRICIAN

A Few

Sc|)toniIicr 6,^

Facts About

Transformers

Average Temperature

Every

the

in

coil

Westinghouse Transformer shares equally

in

the cooling-

The

(J)
cooling

as

oil

exposed spread end of one

any

Each

other.

coil

coil

presents the

thus passes

off its

same

surface in contact with

heat with equal

facility,

and no

unequal expansions occur to injure the insulation.

Heat generated within the

(2)

through layers

interior travels, not

but along highly conducting copper to the spread coil ends.
spots " develop, and this is why temperatures are uniform in

This

is

of insulation,

why

no "hot

O D and Type N Trans=

formers.
There is practically no difference between the temperaluie meastred by a
ttiermometer placed between ihe coils and tbat measured in the copper by the
and
This is actual proof of the uniform temperature in
resistance method.

OD

Type

N

Transformers.

FOR TRANSFORMER BOOKLETS ADDRESS NEAREST SALES OFFICE OF THE
and

WESTINGHOUSE ELECTRIC
New

Manufacturing

Co.

PITTSBURG, PA.

York, Atlanta, Dallas, Boston, Buffalo, Chicago, Cincinnati, Los Angeles, Cleveland, Detroit, Minneapolis, Philadelphia, Pittsburg, St. Louis, San Francisco, Syracuse,
Seattle, fait Lake City, Baltimore, Denver, Mountain Electric Co. Canada: Ahearn & 5oper Limited, Ottawa.
Mexico: 0. & O. Braniff, City of Mexico.

.ackavyanna

HEAT AND LIGHT

Railroad

PROCEED FROM ONE SOURCE-

These are the signers prompt and true
Th&t make the journey safe for ^'ou
Over the bed of baJIast rock
That keeps the trains from jar and shock
That smoothly run both day and night

On

the dustless

In the great laboratory of nature, heat and light are the

Road of Anthracite

the sun gave out light and no heat, or
would be a dead planet.
The electric station that supplies power alone is only
half fulfilling its mission.
Heat is as staple an article as
light and quite as indispensable, and heat bills are larger
than bills for lighting in most buildings.
life of

the world.

If

vice versa, the world

ALL SIGNALS OPERATED EXCLUSIVELY BY

EDISON PRIMARY
BATTERIES
Known
Formerly

as Edison-Lalande.

FULL DESCRIPTION

IN

BOOKLET NO.

EDISON MANUFACTURING
Faclorj,

OBANQE,

NEW

JERSEY, L.

S. A,
Chlcaio

Olllce,

4.

COMPANY

New York
U4 WABASH AVENUE

Odice.'SS

The

CHAMBERS STREET

perhaps wasting in the air, possesses the
income by many thousands of
dollars.
Scores of these steam-heating plants constructed by
us are in operation now.
Our underground system of steam mains is the most
complete, the most durable, the most up-to-date that
experience and ingenuity can devise.
Our methods of insulation and devices for providing for expansion and contraction of the underground pipes are the most perfect yet

means

ELECTRICITY MADE SIMPLE.
233 Pages.
108

Illustrations.

Cloth $1.00.

By CLARK CARYL HASKINS.

Paper

.60.

A BOOK DEVOID OF TECHNICALITIES -SIMPLE, PLAIN AND UNDERSTANDABLE.
There are many elementary books about electricity upon the market, but
this is the first one presenting the matter in such shape that the layman
may understand It, and, at the same time, not written in a childish manner.
This

work

not Intended for the Instruclion of experts, nor as a guide for professors.
The author has endeavored to bring the matter
down to the level of those whose opportunities
for gaining Information on the branches treated
little

Is

have been limited.
Four chapters are devoted to Static Electricity
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

it is

of increasing its net

invented.

Rods Electro-Chemistry:
Applied Electro-Magnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity; Lightning

electric station, lighting or railway, in its exhaust

steam, which

Our Condensation Meter is a correct measure of the
amount of steam used by each consumer, without which

;

than Chemical.
The large number of examples that are

Electricity, other

givei:.

to Illustrate the practical application of element-

ary principles Is gaining for it a reputation as a
text-book for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
FOR STUDY OR REFEitENCE.

ELECTRICIAN PUBLISHING CO., siomarquettebldq., CHICAGO.

the

Company

locate

it.

A

is

liable to serious loss without being able to

meter

is

one

of

the

most essential features

applicable to a heating system.

For

particulars write for our pamphlet.

Address

AMERICAN DISTRICT STEAM
LOCKPORT, NEW YORK.

CO.

1902

September

6,

WESTERN

1902

ELECTRICIAN:!

FORT WAYNE ELECTRIC

[Y^r
6«A

ifc&'^.i

(INCOR-PORATED)

*

__A

.„

C

I

O
A

A Is the pocket
B Is th« stvid
ClstKeca.m
th«t looks
them together

Type A
Transforme

Oil

Sizes .6 to 50 kw.

StaLnda^rd Voltages.

I

Lightning Proof
Ea.sy to install with the new
Pa^tented Suspension Hooks.

MAIN OFFICE AND FACTORY.

FORT WAYNE. INDIANA.

SALES OFFICES:
estan, NaLSa., SIS Ezohaknge BUg.
Synouse, N.Y., 717 Dlll&ye Bldt.
ChicXe, III., 625 Marquette Bid*.

Yakeh&ma.. JsLpcn, BagiwU

&

Phlta^delphJa.,

Pa„

1100

Penn

Pittsburg. Pa,. 902 FIftK Ave.
ClnolnneLtl, O., 402 Nae^va BIdg.

Sq. Btdg.

St. LeMls. Mo.. 818 Lincoln Trust Bldt.
St. Psul, MIrtn., 616 Gercntt.nl&, Life BIdg.

Hllles.

AtIa.ntBL, Gbi.., 8 SoutK
York. N. Y.. 40

New

Gra.nd Rapids, Mi«h., 222 Houseman BIdg.

Braa.d

Now

St.

St.

The Telephone Hand Book,

New Dynamo

Tenders' Hand Book,

BeH Hangers' Hand Book,
Incandescent Wiring Hand

Book,

Electric Transmission

Hand Book

Comprise the famous Western

Hand Book

Price,

Electrician

<

>

Series.

by mail, postage prepaid.

$1

I
t
t

A VOLUMi

Electrician Publishioi 1
510 Marquene

Building,

I

tWim

I

•

ELECTRICIAN

WE'STERN

<-'-^

September

ALLIS-GHALMERS
CHICAGO,

6,

1902

CO.,

U. S. A.
Sole Builders

6RIMDER

l

of

REYNOLDS
CORLISS
ENOINES

Supply Compnny
Seul. on request to an.^
officer or P. A. MaDetl to any nclUress i'or leb
cents to pay postage and packing.

We
as

For All

have tried to make agoodpaper-weigSit
tried to make a good fuse

Rtjnolds

we have always

Corlis±>

Power Purposes

Engine.

<HARL|

»"5.«s".BESLYi°

SPECIAL ENGINES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.

CHICAGO FUSE WIRE & MFG. CO.
8B3 BROADWAY, NEW YORK.
358 DEARBORN ST., CHICACO, U.

PUMPS AND

RIEDLER

fiNETOOLSa

AIR COMPRESSORS.

cAGo

ILL.

u-SA

'

"irv^^Z?

S. A.

HAZARD MANUFACTURING CO.

m

HIGH-GRADE RUBBERCOVERED,

WEATHERPROOF

Wires AND Gables.

MAGNET. OFFICE. ANNUNCIATOR WIRE.
Kbit York Offiox,
lODey St

3SKBBAL OPFIOB and WOBKS,
Wllkesbarre. P».

STURTEYATfT SYSTEM

f

Ohioaoo Offiob,
l!0l-2

Marquette Bldg

VULCANIZED FIBRE.

OF

HEATING e-YENniATION

Highest grades for electrical insula.tion and mechanical curpoKa, in sheeti«
and special ihapei. Catalogue* and samples on application.

)

tubes, rods

VULCANIZED FIBRE

CO., - Wilmington, Del.

KARTAVERT.
HARD AHO FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUPACTUBED BT

THEKARIAVgHT WAMUFACTUBIHfi

CO. Wilmington,

Oil.

^t^l^lf*^^^^1^lf*if*^^^^^^^if%P^^4^^^^^^^^lfi*^^^J^^^^^^^^^^^^if*^^^^*4^^^

LARGE STOCK
NO DELAYS

IN

SHIPPINC.
%

^^

Centralizedplant.
No scattered steam piping.
Utilijes exhaust steam.
Sendfor Catalogue ""84

I.

X. L. Weattierproof, or Grimshaw Rubber Covered Wire,

Electro

Ttie best direct current

C*. boston,
YORK PHILAOELPHIA CHICAGO LONDON
•

—

Arc

Lamp

on the market, the

ST. LOUIS ELECTRICAL
NO. 1118

^ Black Diamond
KBt. 1803.

J

File

SUPPLY

LOUIS,

I
I

CO.,

MO.

Works I BUFFALO
HIGH SPEED

Inc. 1895.

Twdve

Special

Medait

Prize

Awarded

PINE ST., ST.

ENGINES
FOR

Gold lUedat

at

International

at Atlanta,

i!lxpi}sltien$

1895.

ELECTRIC LIGHT AND

POWER

SERVICE.

TYPES:
»•« OtIJB
tf^

I

&OOU8 ABE ON i»ALE IW ETE^T I.BAI>INre HABOWABE
HTObE IX THE tJieiTEM STATES AND CANADA.
J^

0.

-

&

HORIZONTAL
VERTICAL
SIMPLE

COMPOUND.

H.

BABNETT COMPANY

PHiLADELPHIA, PA.

'

\
^

SIMPLICITY OF DESIGN.
DURABILITY OF CONSTRUCTION.
HIGHEST STEAM ECONOMY.
CLOSE REGULATION.

BUFFALO FORCE COMPAIMY
BUFFALO,

N.

Y„

I

"ANDERSON."

TRY US ON AN ORDER.

•

•

size or

Conduit American Circular Loom, Peerless TransColumbia Carbons, Edison Leland Battery,

Galvanized

formers.

B.r. STURTEV^T^T

«E,W

Any

quantity.

U. S. A.

I

ANNUAL FALL TRADE NUMBER.

Vol.

mi.

$3.00

Pm

AiMi.

dn fl^Bva
9U tWcBTS m ^Anv
l^VB'Ta

Entered at Chicago PostofBco as
man matter ot the seooDd clues.

CHICA&0,SEFTEMBER13,1902,

PSffir^ax^!°c'^^'ff

,

OJl

FV

INSULATED
IIUIPI
IIYIt^LiCiA. WIRES AND CABLES.
RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.
AGt.NT.
WtSTEBN
"" BILLING
Electrical
Simplex
'^
*''''oll"""^
^
•^'
H. R. HIXSON,
.75-81 Cornhlll, BOSTO N, MASS.
Block, CHICAGO.
lonidnock Block.
137 Monadnock

Company,

.

1

1889—Paris Exposition,
Medal for Bobber Insolation.
18»3-World's Fair,
Medal for Bnbber Insulation.

V"

UNDERGROUND CONDUIT

^^^^M

^^^f
^^V

TEE ISTA7VDARD FOR
RUBBER IKiSlJIiATION.
__^^HHi
""iM<.
Solo Manufacturers of

^^^^^*~~;._T

ECONOMY

FIRST AND LAST.

...

€konite Wires, Qkonite

Tape, Candee

Tapejanson

THE OKONITE

Wires.

CO., Ltd.

253 Broadway, New

TK.S!:«"'. f "'"'s"'-

**p;iir

THE FIBRE CONDUIT
OR.ANGEBUR.G,

Geo.T. Manson.Gen'l Supt,
W. H. Hodglns, Secy.

York.

INDIANA RUBBER AND INSULATED WIRE CO.,

UNDERGROUND. AERIAL, SUBMARINE AND INSIDE USE.
TBLBPH0N8. TBLBQRAPH AND PIRB ALARn CABLES.

IVational

Code Standard.

CRESCENT INSULATED WIRE AND CABLE

JONBBBOBO. IND.

"*"" ""i"

Bs'sARmy'siREET.

^'"' Factory,

,

Jug-Proof

Bell.

f'SSmplBr 3-Jn.
By

New York-

mo8fromlOUc;htBto700.
or rent.

CROWN

in sizes

NEW YORK.

CHICAGO.

SPIES ELECTRIC CO.,
87-89 W. Van Buren Street, Chicago.

WORCESTER.

DENVER.

CIRGUiT BREAKERS

SAN FRANCISCO.

111.

CUHER ELECTRICAL

MANY

IMITATED BY

EQUALED BY NONE

LOOK AT THE LONG LIST OF OUR IMITATORS AND
DECIDE FOR YOURSELF.

ERICSSON TELEPHONE

CO.,

LIGHT
you want

light to

see objects below the lamp

SHELBY
makes

are

Life at Best Efficiency.

USEFUL

LAMPS.

LIGHT

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ILECTRIC

FLATTENED.

IT-IT'S

York.

Pat. Oct. ^o, leoo.

p. Horizontal are 14 C. P. Vertical, other
7 C. P. Vertical.

THE COIL DOES

296 Broadway, New

LIFE
The Longest

USE SHELBY LAMPS.
ISO.

CO.. PHILADELPHI41,

OUR MOTTO. THE RECOLLECTION OF QUALITY
REMAINS LONO AFTER THE PRICE IS FORGOTTEN.

ONLY THE BEST GOODS ARE ilMITATED.

If

I-T-E

American Steel &Wire Co.

Spicial Electrical Devices.
Write us for prices.

CO.,

SHELBY, O.

KSTABIriSUJED

^ESTIIH

W. mU

proflta for agenfel.

MOCADORE. OHIO.

RAIL BONDS.

Ena''meled%6c.

Made

mail, prepaid.

2 lo 8-inch. Dealers send for prices.
We also make Inventors* Models and

Qood

For Porcelain or Clay ln»
sulating Specialties, such aa
Bushings, Knobs or Cleats,
Address,
THEAKRON SMOKING PIPE CO.,

OF EVERY DESCRIPTION.

W''

a

The Hobwt EIU.MIl.Co.,Tn>;.OU..

ELECTRICAL WIRES

PARSEXI- & WEED.

IN USE.

Blpol&r and Uultlpolar Motor,
to 60 horBepow.r. Dynm-

fro'n

BARE AND INSULATED

Ejcperimental work for inventors;
•Dytlilng in metal from a single
piece Co a complete workintr model,
App»ratU6 for collegee. Exhibition
models. Intioduction samples of patented •rtlcles. Special tools f-'T making metal novelties. InventioLs perfected. Drawing!- and designs vorked
out from inventors' ideas. Send for
circular le.
street.

CO.,
TRENTON, N. I.

2,000

The Franklin Model Shop

W. 31st

,

WIRES AND CABLED

Paraniie Rubber Covarad Wires and Gables,

12»-iai

CO..

N. Y.

CRESCENT RUBBER INSULMfD

MANUFACTURERS OF

All Wires are tested at Factory.

WR.ITE...

18'f'O.

COMBINATION OF

EleeMcal Ingtoment

Wa»triy

Parli,

NEWARK,

N.

Co.,

Stow

J.

Flexible Shaft
AN!)

Weston Standard

MUlTl-SPECe MOTOR.

Portable
Direct Reading

Practically dufit and watf't- proof.
For PortaMc
DrlllluK. TapplDK. Ueamli:,-, ^Mory Grliid:iii;. etc.
Write for C-ataloiiUs ?.nu 'r, ..:..,

STOW hr~
Csll'lKur,.
-.

:

86Qaeeu

n|i>t<>rN,

V lil

ui JL>.-t«*ctoriiaii<i
t

T^t.tem.

i'-

I

Our Port:
The Stan.:

Portable

I'tinoinut^m.
".

as
„^

^

are recognlze-l

over. The ScmtStandards are sUlI
I

L-ibumlory

bet'.cr.

Our Statr^n Voltmeterg and Ammeters

arRU'

I

and :.
BERLi

L--ton Eitc^trlcal

I,OSI«JN— i-iw'..

Mention

W*»t«n OrooAd I>«t«et«r and Clr«alt Tei t«r.

iiolntofex'.remcaccumcy
.uon of caerjfy.

v.

ft.--^

V,

.

...

<.i..N

101 St.

Inatrumont

Martin* Lane.

^tki;:-' ELErrnicus
lor vatalofe'UfcS.

-.riK

when

CARBONr;

GOi^SUraERS CARB^i* «i*
LANCASTER, OHIO
Carbons

of ail

kind3

aridl:

for all

WESTERN ELECTRICIAN

ETTER
UY

September

13,

1902

We inspect the size and appearance of all the joints
connecting the filament to the- platinum and leading in
wires. If the joints are too big, it is harder to exhaust
the lamp and the chances are greater of imperfect
exhaustion. If the joints are too small the connection
may break and the lamp go out earlier in its life.

jUCKEYE,

ECAUSE,
3Vr>S.II«

SSA.lL,KfS

1537 nnonadnock

BIdg., Chicago,

OB^IMCEJ
III.

1419 Real

A.JVr>

WOieBCS, OIvKX^KIvAJVr*, ohio.
202

Estate Trust BIdg., Philadelphia, Pa.

Real Estate Trust Bldg.,- Pittsburg, Pa.

SEND

EDWARDS
&
WESTERN

New York

CO.,

ELECTRIC

CO.,

New York,

Eastern Selling Agents.

OU "

SINGLE PHASE MOTORS
Particularly Suited for

THEY
WILL

Pump

^"^

Operation.

START UNDER FULL LOAD -

Simply Closing: the Primary or Secondary Circuit
any point however distant from the motor.

at

ONLY ONE TRANSFORMER REQUIRED.
If

we would be pleased to have
you Inform us of your requirements.

interested

WAGNER ELECTRIC MFC. CO.
;Hi H.

I'.,

'.u

cycle,

X0&

Volt,

blnglo Phase Motor Geared

lo Trijilex

Pump,

ST. LOUIS, MO., U. S. A.

:

September

WESTERN ELECTRICIAN

IQ02

13,

The ELECTRIC Storage BatteryGo.
>HII-iB^DE:L.I

"Cbioinbe accumulator" ';t:,J^"*ujH,^^'::Sp^TrtJ!o^'^:^

THe

Lighting, Laboratory, Etc., Etc.

Alarm and Telegraph Service, Train
The **l£vi^C
rHii..\DELPHi.\.
Allei^honj- ,\v«\ A 19tb St.

HCCUinUlatOr"

Electnc Vehicles.

f^or

BATTERY
DEPOTS
PRICE USTS AND DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST.

New

ISostox.
Yokk,
lOOHroadwav. CilstiiteSt.

CuiC-Voo.

St. Louis.

B.VLTIJIOHB.

Marijiii'lti- IJUi.

ConlineiitalTnist Bid,

S.vn

Fuancisco,

Xew

I

DETnorc,

(;'i.i:vrl.\n1).

Nevada Block.

Wainwriiilit Bid.

NEW YORK. 148 W. 18lh SI.
PHILADELPHIA. 250 N. Broad St.
BUFFALO. 200 Pearl SI.
CHICAGO. 264 Michigan Boulevard.
ST LOUIS. 3937 Olive St.
DETROIT. MICH.. 101 Woodward Ave.

-.

P.

G Gkkexwood.

jMou.

34 Empedi-ado Street.

I'^nyland Bld,^. IMichifian JClee. Co.

R oi

ELECTRIC

SPRAGUE

CENTURY

WESTERN ELECTRIC COMPANY

COMPANY'S

STYLE "MV

DIRECT CURRENT MOTORS

--

•

-

-

18"

WE CAN PLEASE YOU

are unequaled fordriving all
classes of machine tools.
"Write for Descriptive Bulletin No. 206.

^

THE LINE OF

IN

GLASSWARE

ELECTRICAL

and are Prepared to Furnish you with Globes
or Shades for all Types of Lamps,

GENERAL OFFICES:
527 W. 34th St., New York.

OPEN AND ENCLOSED, OUTER AND INNER ARC
GLOBES AND S HADES.

CHICAGO OFFICE:
Fisher Building.

WRITE FOR CATALOOUC.

CO.. BELLAIRE.OHIO.

THE CENTURY GLASS

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

^

THE CUTLER-HAMMER MFG. GO.

AGENTS
STURTEVANT ENGINEERING CO., LONDON. ENG.
KILBOURNE & CLARK CO.. SEATTLE, WASH.

MAIN OFFICES AND FACTORY:

BRANCH OFFICES:

MILWAUKEE.

NEW YORK-CHICAGO.

Lamps

For Incandescent
PUTINUM FOR CONTACT POINTS

]BiVK:E>I^

IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
in any quantity, eitlicr large or small. We liuy PLATINUM or anything
containing PLATINUM, in any quantity.

Everything

and
«Ss

MANUFACTURERS OF PLATINUM

W> t<ll PUTINUM

Newark, N.

New

J.

Yorl< Office,

Else.

00.,
IN

120

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams- Uagnai: Electric Co. .15
l
AkroQ SmoklDg ripeCo..
AlUs-Chalmer^ Company ... .30
17
American Battery Co
American District Steam Co.—
Amer. Electrical Heater Co. .30
21
Amer. El. Telephone Co
American Electrical Works.. 17
AmiT.Retlector&LightingCo.22
Amer. Steel &. Wire Company 1
Aniier-ion.

Anderson

l*i

II

A

BadtACo.,

Sons, W.

16

llaird

Mfg. Co

A Company

19
3

Itorlo Vacuum Co
Bamett company,
.t

2ti

B

F.

Baker

Barron
Bayley

H

Co.. J,

18

G.

&

H....:iO

S

I'

W

U
Sona Co..
Beardslee Chandelier Mfg. Co.—
Jt

iteardsley Gravity

Dam X

Construction f;o
A Co Francis
Berttaold & Jennings
i;ealy ± Co., Charles H
Bonvill.-. Kdwar.l
Boasert EL Construction Co
Beldler

18

—

.

Brook^H. Hall

27

30

Brown A Leasure
Hiick*-vr Klertrlc
2.

Buffalo Forge

24

W. R.R

Chicago Die- a Elcc. Co
7
Chicago Edison Company. 4. 18
Chicago Electro, Stereo. A
Engraving Co
23
Chic. Fuse Wire & Mfg. Co...—
Chicago Insulated Wire Co., 1

C„M. A

St. P.

R.R

Cutter Elec.

A Mfg.Company

l

—
Fuse Company
Dearborn Drug A Chem. Co 24
...12
Diamond Meter Company
—
Dlcke Tool Company
D.

A W.

.

7
Dlehl Mfg. Co
Dixon Crucible Co., Joseph.. 24

19

Edwards

10

Electrical Englneerlnstllule.—

17. 19. 34,2tf

30

A Company

2

Company.lG

Electric Storage Battery Co.. 3

—
—

Hartford Steam Boiler Inspection A Insurance Co. ..—

—

Hazard Manufacturing Co
Hobart Elec. Mfg. Company..
Hoflfman.G.

1

W

18

~

Holcomb-LobbCo

—

Holmes Fibre-Graph. Co
Hoplilns ACo.. A. P
Huebel Company, C.J
Humphrey, Henry H

27
27
16

Illinois Electric Specialty Co. 16
Illinois

Maintenance Co

18

Incandescent Electric Light
Manipulator Company
Indiana Bub. A Ins. W. Co...
India Rubber A Gutta Percba
Insulating

Company

—

Internat'l Corres. Schools
International Tel.Mfg. Co.

Jeffrey Manufacturing Co.
Elccl. In>t. Co

—
1

~
-

.

Chk^e-Shawmut Company. ..17

Ft,

Fibr'- Coniliiit

Wayne

Co

1

Elec. Works.. Inc.29

X^ox* Ol^ssilflecl. Xt^iXGX.

J

».

of

El.

It)

M. Co.... 20

Leather Preserv. M. Corp

25

Leavltt, R. H
Leffel A Co., James

26
2-1

Llndsley Brothers Company.. 27
Lowell Model Co

—
—
—

Machado A Roller
Maley, Martin
Maltby Lumber Company.. .27
Manhattan Elec. Supply Co..—
Marinette Iron Wks. Mfg. Co.2i
Matthews

A

Mayer, Geo.

Bros..

W. N

M

McLennan & Company, K
McNamara Brothers
Medora Milling Company

.

.

20
18

—
26
21

27

Molt A Company. J. E
Munsell A Co., Eugane

:!0
H".

17

Okonite Company. The

A

A Weed

Perrlzo&Sona

I

26

—
l

,

25

Stllwell-Blerce

27

Stromberg-Carlson Tel. Mfg.

4

A

27

18

St. Louis Elec. Supply Co... 30
Sargent A Lundy

—

Sawyer-Man Elec. Company.—
—
Schoonmaker Co., A. G
10
Schott. W. H
18
Schureman A Hayden
18
Scientific Exchange
Shelby Electric Company.... 1
Simplex Electrical Co., The.. 1
Simplex Elec. HcatlnK Oo,.. 10
25
Smith Co., S. Morgan
1
Spies Electric Company
Sprague Electric Company... 3
Standard Electric Company .22
.

27
Standard Pole A Tie Co
Standard Underg. Cable Co..—
Standard Varnish Works .... 19
Slundard Vitrified Cond. Co. 12
5
Stanley Instrument Co
Steam &K1W1 Eqtili.mi.-m Co.I8

ASon. W. C

8

i,

Company

21

Sturtevant Company, B.

F ... 30

Toerring Company, C. J
Torrey Cedar Company

10

Triumph

Electric

Union Pacific
U.

S.

R.

27

Co

19

R

Electric Mfg.

24

Co

21

19

Rose Electric Company

Sterling

25

Stow Mfg. Company

Company.. 19
RejJlogle Governor Works.. .—
Reynolds Electric Company.

Wm

Company

is

23

A Smith- Valle

27

—
—

Reislnger, Hugo
Reliance Electric

Roebllng's Sons Co., J.

27

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co.. The
Morse Cedar Company

Parsell

Sterling Varnish Co., The
Sterrett Pump Company

16

Rauscher, John

Company...—

Sterling Electric

11

30

Minnesota Elec. Co

Paragon Fan

Pignolet, L. M
Pittsburg A L. S. Iron Co
Porter Cedar Company

Roche,

—

Co
Motor Co

17

Wire Co.. 17

19
..16

Metropolitan Tel. A El Co... 21
Mica Insulator Company

Pacific coaHi Pole

Eugene F

Phillips Insulated

Phillips,

Phoenix Glass Company
Phosphor-Bronze S. Co

17

12

..24

Kartavert Manufacturing Co.—
Kellogg Switchboard & Sup2i
20
ply company
26
Klein A Son, Mathlas

Thomas

Kokomo TeL A

.

Federal Electric Company...

Johnston.

Kohler Brothers

National India Rubber Co. ..—
20
Naugle Tie Co.. E. E
5
New York Ins. Wire Go
Norton Tool Company, The.. 21

..21

Electrician Pub. Company. ..28
Ericsson Telephone Company I

"For Sale" Advertisements. .IH

.

.

,T.-weIl

Ceotrml Electric Oo
b
Central Manufacturing Co .27
->0
Oectral Telephone & £1. Co.
3
Oanxnry Ol&sa CO
.

Fowler. John H
27
Franklin Engj & Elec. Co....—
Fulmer Lumber Co.,D. M. ...27
General Electric Company.. 9
General Incandescent Arc
Light Company
13
General Incand. Lamp Co
Gordon Lattery Co
10
Great Western Smelting A
Retlning Company
Gregory Electric Company ..18

.

Electric Appliance

Co

'Zi

20
Chicago Pay Station Co
Columbia Telephone Mfg.Co.—
Consumers Carbon Co
1
Continuous Rail Joint Com19
pany of America
Crescent Ins. Wire A Cbl. Co. 1
Crocker-Wheeler Company
4
Cutler-HammerMfg. Co
3

27

Co

M2,

24

CAN.

Edison Decorative A Miniature Lamp Department. ...lu
12
Edison Mfg. Company

30
.

L

Chicago & Alton Railroad

27

A.civ©jrtl»©me.i:its <9©e> I*&.g:g O.

Valentine-Clark Co., The....—
Varley Duplex Magnet Co
20

Vlndei

Electric

Vreoland, B.

Company....—
26

l-\

Vulcanized Fiber Company

Wagner

Electric Mfg.

Co

.

,

30
2

Walsh's Sons A Company .... 18
West Shore Route
2r>
Western Electric Company... 7
Western EL Supply Co
u

Westinghouse
Electric
A
Manufacturing Company ..28
Weston Blectrlcallnat. Co... 1
Whitehead Company, W. W..18
Whltmore, A. R
37
Wickes Bros
.18
2r>
WiUyoung, ElmerG
Wisconsin Central R. R
24
Wittenberg Cedar Co
27
Worceaser Company, 0. H
27
Worcester Polytechnic Inst.. 19
W'rigley.

Thos

22
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MANUFACTURED BY

Motors,
Switches,

Arc Lamps,
Circuit Breakers,

^N

Etc., Etc.

Go

.

CHICAGO EDISON COMPANY, 139 Adams

Street,

CHICAGO.

Crocker-Wheeler Company
MANUFACTURERS AND ELECTRICAL ENGINEERS.

Generators and Motors
FOR LIGHTING AND POWER INSTALLATIONS.
Belted and Direct Connected Dynamos that are Compact and Neat
sign, Strong in Construction, Non-Sparking and
Cool in Operation.
OUR SYSTEM OF SHOP EQUIPMENTS HAS THE FOLLOWING STRONG POINTS

IN ITS

Motors have variable speed, under instant control and

Permits the use of small motors.

over any range.
Every speed constant regardless of load.
Controllers simple, rugged and convenient.
Makes high cutting speeds easy by superior
for manipulation.

Adapted to existing shops.
Employs standard motors.

FAVOR.

drives.

AMPERE.

Main Office and Works:

New

De-

Output of machine tools greatly Increased over belt

facilities

SALES OFFICES

In

IN

N. J

ALL LARGE CITIES.

Standar d Specialties

kept out of the sun, In a cool dry place, this cell
run down on the shelf In two years, and at
the end of that time will be as good as other makes
fresh from the factory.
To maintain Its superiority
to all others, no expense Is spared and only the best
materials and chemicals are used In Its manufacture.
//

will not

Mm

ELECTRIC FLASHLIQHT
This cell will save the consumer money, because
a fewer number will perform a given amount of work
tour times as long as any other cell of equal size.

A

RELIABLE

No.

1.

LIGHT AT ALL TIMES.
U.
Prance and England.

Patents Applied for in

S.,

SEND FOR CIRCULAR AND PRICES.

TRADE MARI^

ELECTROMOTIVE FORCE
CURRENT,
14 TO
DRV CELL.

WW^^^if^f^i^ir

1.52 VOLTS.

18

AMPERES.

CATALOGUE FOR THE ASKING,

WILLIAM NEW
ROCHE,
No. 40

VESEY STREET,

YORK

CITY.

:

September

13,

:

WESTERN ELECTRICIAN

iqo2

LAMPS

COLUMBIA

ALL CANDLE

HIGHEST EFFICIENCY.

POWERS

AND ALL VOLTAGES.
LONGEST

LIFE.

NEED TO WAIT.

UNIFORM

LAMPS SHIPPED
GANDLEPOWER.

FROM
CORRECT PRICES.

CHICAGO STOCK.

GENERAL SALES AGENTS
264-266-268-270 FIFTH AVENUE, CHICAGO.

ALL OUR WIRES

Crimshaw.
pass inspection and carry the above

NEW YORK
IH. 116

&

MAIN OFFICE:
118 Liberty St..

New

TRADE-MARKS

Raven Black Core.
Raven White Core.
tags.
We also manufacture Crimshawaud Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
branches: j.^^lTeMreis..

York.

without

ocl<

:RIMiBk.-riNO

BIdg., Chicago,

IN AIR

\A/A.-r-riS/IE-rERJ

CURRENT

US

IM^ l-^ST

IMSIOIM.

R EZ V E: IM K
«_f

.

E T VJSE^ F9K^^IRt3K^.
COOD INFORMATION
"A.BOVJT IVIETERS."

IM
A.f-L. CS l_l Pt F9
SEND FOR DESCRIPTION AND BOOK FULL OF

STANLEY INSTRUMENT
SALES OFFICE,
lo^ BROADWAY
NEW YORK cm,

CO.,

GREAT BARRINCTON, MASS.,

U. 8. A.
PACIFIC COAST AGENTS,

JOHK MARTIX A

•

X. Y.

San Francisco. Cal.
CO...^I.oeANOELEB, Cal.
( Seattie, Wash.
(

CLEVELAND, OHIO.

1419 Real Estate Trust BIdg.. Phlladelphle, Pa.
Eslale Trust BIdg., Pittsburg, Pa.

III.

ACCOMPLISHED BY

IM
>A/EA.R.
WV9i^Tl^rst.

Office and Works,
202 Real

OF THE MOVING PARTS OF

k-TANUEY RECORDIIMO

this inspection.

"'!^'^?

FLOTATrON
N^
N^

33 Second St.

Operatives at the Buckeye factory test every lamp after it is
based, by twisting the base with A PAIR OF
PLIERS to see if it will loosen. You cannot afford to do

BUCKEYE, BECAUSE,

IVI

SAN FRANCISCO

capped or

BETTER BUY

IS

BOSTON
7 Otis St.

.
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EVERY CENTRAL STATION MANAGER SHOULD BECOME ACQUAINTED WITH OUR

ELECTRIC SIGN FLASHERS
Will increase the output of current,
put your plant on a larger paying
basis and open a new field of profit.
Your customers will pay their current bills more willingly when using
our flashers.

The most practical and simple device in the world for flashing electric
signs, flags and all electrical dis-

We

can convince every
Central Station Manager, Electrical
Contractor and Dealer that it's the
greatest seller they ever handled.

plays.

WRITE NOW FOR DETAILS.

REYNOLDS ELECTRIC C0.,«

221 fifth AVE., Chicago, ill

CLASSIFIED INDEX OF ADVERTISEMENTS.
Construction

A^lusters, Inc. liamps.
Manipulator Co.
Tel.)
(Tel.

Inc. El. Lt.

Anchors

Matthews

A

Bro..

&.

W. N.

Anniuiclators.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

and

Sletal

Solder.
Gr Western Sm. and Refg. Co.

Batteries and Jars.
Centjal Electric Co.
Edison Mfe- Co.

Edwards

A Company.

Electric Appliance Co.

A Company.

Rauscher, John.
Spies Electric Company.
Western Electric Co.
Western Elec Supply Co.

Leather Preserver Mfg. Corp.
Leather Preserver Mfg. Corp.

Blowers.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Boilers.
Whitehead Company, W. W.

Books. Electrical.

enables. (See Insulated Wires.)

Cables, Electric (See Insulated Wires) Copper, Sheet
and Bar.

Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
WeatBrn Elec. Supply Co.
Westarn Electric Company.

Points and

Supply Co.

Jeffrey Mfg. Co.

A

Triumph Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Electric Heatins Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

A

Brown A Leasure.
Humphrey, Henry

Co.. F. B.

A

A Hayden.
Sprague Electric Co.
Sehureman

Mfg. Co.

Western Electric (jompany.
WestinKhouse El. & Mt'g. Co.

Hand-

Cmil and A«he«

ling ataelilnery.
Mfg Oo.
Colls and 91 applets.

Kobler Brothers.
Ma\ or, George M.
Molt A Company.
Sargsnt & Lundy.

Badt

W. H.
Electrical Instruments.
Schott,

A

A

Illinois Electric Specialty Co.

Co.. F. B.

Machado

Electric Appliance Co.

Fibre Conduit Compan>
Spragne Electric Co.
Standard Vitrified Cond. Co.

Weitem

Elect.

Supply Co.

Conduit RodH.
Itarron A Co., Jus.

A

Roller.

Plgnolet. L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Klec. Supply Co.

Westlnghouse

Weston
S.

Co.. F. B.

Jewell Electrical Inst. Co.

Central Electric Co.

Bl.

&

Mfg. Co.

Electrical Inst. Co.

WlllyouuK* Blmer Q.

Vqv

Western Electric CO.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.. G. & H.

Fixtures. Gas and Elec.
Beardslee Cbandelier Mi'g.Co

Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Gears.

A Co., Chas. H.
General Elec. Supplies.
Besly

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Oo.

Century Glass Ca
Phcenlx Glass Co.
Western Elect. Supply Co.

Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

Adams- Bagnall Elec. Co,
Central Electric Co.
Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerring Co., C. J.

Elec. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.

Lamps,

Incandescent—
Replacers & Cleaners.
Manipulator Co,

Lishtnins Arresters.
Central Electric Co.
Electric Appliance Co.

Wayne Elec. Wks.

Inc.

:Mlnnesota Electric Co.
Westlnghouse EL A Mfg. Co.

and Tentllat-

ine Apparatus.

Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Son, Matnlas.
11.

Slechanlcal Braft.

Inoandesent Electric Light
Manipulator Co.

& Insurance.
Steam Boiler

Inspection

In-

Insurance Co.

Institutes.
Worcester Polytechnic

Inst.

Insulators and Insulatinji: materials.
Akron Smoking Pipe Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

General Inc. Arc Light Co.
Indiana RuK A Ina Wire Co.
Kartavert Mfg. Co.

Mica Insulator Co.

Sturtevant Co., B. F.

Meters.

Wayne

Co.
Elec. Wks., Inc.

General Inc. Arc Light Co.
Westlnghouse El. A Mfg; Co.
ailca.
Munsell & Co.. Eugene.

Mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse El. A Mfg. Co.

Motors.

(See

Besly

&

Sn ifcliboards

Co., Chas. H.

Bought

and

Sold.
Baker A Company.

McNamara Brothers.
Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.

Poles and Ties.

Central Electric Co.

Beldler & Co., Francis.
Berthold & Jennings.
Brooks. Hall L,
Fowler, John H.

Electric Appliance Co.
Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

New York

Fulmer Lumber Co., D, M.
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebet Company, C. J.

Technical Agency.

Lindsley Bros. Co.

Scientific

Maltby Lumber Co.
Medora Milling Company.
Morse Cedar Co.
NaugleTleCo..E. E.
Pacific Coast Pole Co.

&

Pitt.jburg

boards.

American

L. S. Iron Co.

Porter Cedar Company.
Standard Pole A Tie Co.
& Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.

A'reeland. B. F.
Wbitmore, A. K.

Wittenberg Cedar Co.
Worcester Co., C. H.

Stromberg-CarlsonTel.M.Co.

Dynamos

MotOTfl).

Nippers and Pliers.
Baeln A Son, Mathlas.

U. S. Electric

Porcelain.
Akron Smoking Pipe

Tools.
Anderson

Morgan.
Stilwell-Blerce Smith- Vaile.
Co., S.

and

Co.. S.

W.

H.

Central Electric Company.

Morgan.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

(Oil).

Pump Company.

Rail Bonds.
American steel & Wire

Vindex Electric Company.

Co.

Wagner

Co., F. B.

Rail Joints.
Continuous Rail Joint Com-

pany of America.
Refiners.
Gt.West.Sm.and Refining Co.

Reflectors.
Amcr. Reflect or ALif^htingCo. 23
Chicago Edison Co.
Gregory Electric Co.
Sehureman A Hayden.

Westlnghouse El. A Mfg. Co
Turbine W^ater Wheels
Leffel

Smith

Sterling Varnish Co.

Vulcanized Fibre Co.

WaterWheelGoTcrnors.
Replogle Governor Works.

Wires, Copper.
American
American

W. N.

Brothers.

Speaking Tubes.
CTo.

Hazard iManufacturing Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebllng's Sous Co., J. A.

Simplex Electrical Co.
Stanaara Underground C. Co.
Western Electric Company.
^Vire, Bare.
American Steel A Wire Oo.

Besly A Co., Chas. H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co.
RoebUng'fl Sons Co., J. A.
Standard Underground C. Co.

Speed Indicators.
Besly A Co., Chas. H.
Electrical Inst. Co.

A

Wire Co.

Steani Heatine: Mains.
American

District

Steam

A

Electric Appliance Co.
General Electric Co.

Fdwards A Company.

Steel

Electrical Works.
Steel
Wire Co.

Centra! Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

American

Smith-Vaile

Vulcanized Fibre.

Gregory Electric Co.

Springs.

Co., Jas.
Co., S. Morgan.

Standard Varnish Works.

Second-Hand Mach'y.

Central Electric

A

Stilwell-Bierce

Varnishes.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnghouse El. A Mfg. Co.

McNamara

Co.

General Electric Co.

Rheostats.

Bro..

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg.
Trucks, Electric Car.

Re- W^inding— Repairs.

Weston

Sons,

Transformers.

Pulleys.

A

A

Dicke Tool Company,
Klein A Son, Mathias.
Norton Tool Company, The.

Jeffrey Mfg. Co.

Badt

Co.

]\Ifg.

Western Electric Co.
Western Elec. Supply Co.

Co.

Pofver Transmission
Machinery.

Pumps

Telephone Co,

Sterling Electric Co.

Polish (Metal).

Smith

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
International Tel. Mfg. Co
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
St. Louis Elec. Supply Co.

Sterling

Smith

Exchange,

Telephones, Telephone
Material and Switch-

Sons.

A

Slate

Bonville. Edward.

Maley, .Martin.

Gt. West. Sm. and Reflnlng Co.

Perrizo

(

»nd Marble).

Phosphor BronzeSm.Co.,Ltd.

Platinum

Maipy, Martin.

Diamond Meter
Ft.

Co.
Electric Storage Battery Co.

J.

Phosphor Bronze.

Schoonmaker Co., A. G.
Scnureman & Hayden.
Steam & Elec. Equipment Co,
Walsh's Sons & Co.
Whitehead Company, W. W.
Wickes Bros.
Slate.
Bonville, Edward.

(Bee Insulated Wires.)

Holders, Inc. Lamps.

American Battery

Rose Electric Company.

9Iaernet W^imlers.
AndiTson.

Thomas

Johnston.

Matthews &

magnet Wires.
F.

Bossert Elec. Const. Co.

Storage Batteries.

Patent Attorneys.

Sterrett

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.

Ft.

Steel Boxes.

Besly & Co., Chas. H.

Stilwell-Bierce Smith- Vaile.

Central Electric Co.

Sawyer-Man

Packing.

Hoffman, Geo. W.

Lamps, Arc.

General Electric Co.

Co., Chas. H.

A

Insulating Co.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co.. The.

Inc. El. Lt.

Elo«trical

Glassvrare.

Hartford
spection

Gutta Percha

Shelby Electric Co.

Central Electric Co.

Buffalo Forge Co.
Sturtevant Co., B.

Wire Co.

Buckeye Electric Comiiany.

Western Electric Company.

A

Ins.

Lamps, Incandescent.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.

and

A
India Rubber A
Indiana Rub.

Western Electric Co.
Western Elec. Supply Co,
Westlnghouse El. A Mfg. Co.

F.

Fuses and Fuse M'ire.
Central Electric Co.
Chicago Die A Elec. Co.

Globes

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cbl. Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

Western Electric Company.

Monarch Fire Appliance Co.

Bufla.o Forge Co.
Sturtevant Co.. B.

American Electrical Works.
American Steel A Wire Co.

Junction Boxes.

Fire Extinsruishers.

Heating;
J. E.

Varley Duplex Magnet Co.
Western Electric Co.

Conduit and Conduits.

Manufacturing Co.

Dixon Crucible Co., Jos.
Holmes FIbre-GraphUe Co.

Baird Manufacturing Co.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

A Chem. Wks.

Dielil

Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Qo,
Sturtevant Co.. B. F.

Befly

H.

Badt

Dearborn Drug

Outfits.

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.

Graphite Specialties.

JefTrey

Compound.

Insulated Wires and Cables—Magnet Wires.

Wrlgley, Tbos.

Mfg. Co.

ical Enfi^ineers.
Badl & Co.. P. B.

Circuit Breakers.
Badt

Reliance Electric Company.

Electric Si^ns.
Federal Electric Company.
Electrical and THechan-

Morgan.

Chains.

Cutler Kloc.

A Weed.

Westlnghouse EL

OaatlnM.
SmlthTjc,

Parsell

General Electric Co.
Sprague Electric Co.

;onsnmers Carbon Co.
Electric Appliance Co.
RolBlnger, Hugo.
I

S.

C'-.

Dichl Manufacluri'-i; Co.
Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Electric Railivays.
Crocker-Wheeler Company.

Central Electric Co.
Chicago Edison Co.

Fan

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works,
Sterling Varnish Co.
Vulcanized Fibre Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Parsell & Weed.
Enerines. Nteam.
AlUs-Chalmers Company.
Bayley & Sons Co., W.

Forces.

Sturtevant Co., B. F.

Co.

Central Electric Co.
General Electric Co.

Elect.

IlKotors.

Crocker-Wheeler

Chase-Shawmut Company.
Norton Tool Company, The.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Flashers.

Central Electric Co.

Western Electric Company.

Woitern

Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

(!)hicago

I>ynanios and

Cable CUps.

American Elec. Works.
American Steel & Wire

Bossert Elec. Const. Co.
Central Electric Co.

Chic.Electro.Stero.A Eiig.Cu.
Franklin Eng. & Electro. Co.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Carbons,

and

Cuts.

Electrician Publishing Co.

Brushes.

Engines, Gas.

Whitehead Company. W. W.

Western Electric Company.
S\iritchcs.

Heltine.

Jeffrey Mfg. Co.

Westlnghouse Elec.AMfg.Co.

Cut-Onts and

Belt Dressing.

EleTators- Con Tcyors.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Central Electric Co.
Central Manufacturing Co.
Leavitt. R. H.
Standard Pole A Tie Co.
Western Elect. Supply Co.

Electric Appliance Co.

Co., Chas. H.

Electric Mfg. Co.
Western Electric Co.

Cross-Arms, Pins
Brackets.
Berthold A Jennings.

Central Electric Co.

A

Wagner

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Bells, Buzzers, Ktc.

Ins.

E.

Electrical Engineer Inst.
CorresDond. Schools.

Western Electric Co.
Western Elec. Supply Co.

New York

Mott A Company, J.
Sprague Electric Co.

Int.

\Villiani.

Edwards

Plants.

Beardsley Gravity Dam A
Construction Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks.. Inc.
General Electric Co.

Correspondence Schools.

Gordon Rattery Comimny.
Roche,

Besly

Spies Electric Company.
Western Electric Co.
I^igrht

Edwards & Company.

Electro-Platins Slach'y.
Crocker-Wheeler Company.
General Electric Co.

Contractors and Electric

Central IHectrlc Co.

Babbitt

Repairs.

&.

Chicago Edison Co.
Parsell A Weed.

Western Electric Co.
Western Electrical Sup. Co.

X-Bay Outfits.

Co.

Ali>l3iA't>e^io^l Ix%cle:K of ^cl.ve>rtlAeja:ieiata <See PA|e;e d.

Barlo A'jicuum Co.

WlUyouns, GlmtrG.
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DIEHL

MOTORS '"^ GENERATORS
ARE
PERFECT
IN

CONSTRUCTION
AND
OPERATION.

TYPE

TYPE S-4.
Built in sizes

Diehl

from 30

200

to

Motors are furnished in 3 Types, 2, 4 or 6 pole
Belted or Engine Type Generators from

BOSTON.

MAXSTADT

Improved

Patent

PATENTED AUGUST

AMERICAN JOINTS
the

i

sizes from

to

200

K.

30

to

200

H. P.

W.

ELIZABETHPORT,

PHILADELPHIA.

We manufacture our joints under

in

DIEHL MANUFACTURING CO.,

BRANCHES:

NEW YORK.

(open)

C.

Enclosed or Open. H to 25 H. P.

H. P.

patent we

advertise.

HE UNITED

N. J.

ARC LAMPS
DIRECT CURRENT and
SERIES ALTERNATING SYSTEM.

No. 882.

No. 882, represents the Maxstadt Patent Improved American
Made in copper and tinned steel, for copper and galvanized
Joint, ready for use.
This joint is absolute. It costs less money than any joint on the
iron wire.
market to da}'.
Prices and samples an application.

The

illustration,

SOLE MANUFACTURERS OF THE

MAXSTADT PATENT IMPROVED

FUSIBLE

CUT-OUT

CARBON

LIGHTNING ARRESTERS.
416 represents a full size Maxstadt Patent Improved Double-Pole PorceThe object of this Arrester is to
lain Cat Oat and Carbon Lightning Arrester.
Its compactness and efficiency has made it the most practical
economize space.
combination cut out and lightning arrester on the market to-day. and it costs less
money than any other arrester made.

No

No. 416.

I'alented .March 31. 1801.

one of the many different styles of Maxstadt Fuse Blocks we
maanfactnre. We can also furnisb fuses, paper sleeves, fuse wire and links.
Write for prices and samples.

The above

is

Manufacturers

of the

87-9

1

W. LAKE STREET,

ILL.

in

in the

Colonial Hotel of Cleveland, Ohio.

use 150 Western Electric

WESTERN

Maxstadt Patent Improved American Jolnl:

CHICAGO DIE & ELECTRIC
CHICAGO,

Arcade

CO.,

CHICAGO

ELECTRIC

SAINT LOUIS.

This hotel has

Company Type 270 Arc Lamps.

COMPANY.

PHILAOELPHIA

NEW

YORK.

—
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0«JR ViBkRIOUIS -rYF>ES OF*

ULTI-SPEED ELECTRIC
ARE H-UUSTRA-TED

We
in other

variety

call

them MULTI-SPEED, because an

words
is

EVERY

imaginable speed

is

MOTORS

BEI.O^AA.

absolutely unbroken range is furnished between the highest and lowest points
given within these limits a most desirable feature when fine adjustment or great

—

desired.

They will carry their full load at all speeds within their range without sparking, with an efficiency practically as high
at one speed as another.
Efficiency in all cases is up to the standard of modern practice.
The above

k

results are arrived at

without use

of

rheostats or controllers.

RADICAL DEPARTURE FROM OLD TIME METHODS OF MOTOR SPEED
PERMIT US TO FURNISH YOU FURTHER DETAILS.

STOW MFC.
Gen'l European Agents: Selig, Sonnenthal

&

Co.,

REGULATION!

CO., BiNCHAMTON, N. Y.
85 Queen

New

Victoria St., London, Eng.

Yoric Office:

136 Liberty

MULTI-SPEED MOTOR. TYPE

St.,

New

Yorlc.

S. B.

This motor has cast steel frame, and balanced field. We are
prepared to furnish them from 1 H.=P. up to and including 10 H.-P.
The cut shows the fully enclosed type, but if the four doors
are removed, giving full ventilation, the motor will carry about
one-third more load. The speed is varied by use of one or both
hand wheels, depending upon variation desired.
The 1 H.=P. has a speed range of 70%, the 10 H.-P. 150%, AND

ALL INTERMEDl \TE
Its

form specially

speeds.
fits it for

driving Lathes and smaller tools.

MULTI-SPEED MULTI-POLAR TYPE.
This motor, as will be observed from cut, is of heavier constructhan the type S. B. The four pole pieces are all alike, and each
one provided with similar windings, and as the adjustment of the
four plungers is made simultaneously by means of hand wheel and
gearing, it will be seen that the armature rotates within a symmetrical magnetic structure we make them in sizes from 5 H. P.
tion

—

The machine shown

cut is of 6 H.-P. capacity and has
speed of 700 revolutions, with a maximum of 1,500.
With motors of greater H.=P. a larger speed range is given.
The cut shows the open type, but the design is such that
suitable inclosing heads can be attached when desired.
up.

a

in

minimum

COIMBINATION OF

FLEXIBLE SHAFT AND MULTI-SPEED ELECTRIC

MOTOR.
This is a modified type of our Multi=Speed Motor specially
designed to meet the exacting requirements of a portable tool. It
was a good machine when first placed on the market, four or five
years ago — it's better now the weak points have been eliminated
as fast as practical use developed them, and the entire plant
strengthened and improved in many ways. It is a practical
machine shop in itself Drilling, Tapping, Reaming, Emery Grinding, etc., with equal facility.
No portable tool on the market
None equal it, we think, in economical
excels it in efficiency.
consumption of power. Simply connect wire on reel with power
current and the plant is ready for work. Its range is limited only
by the length of wire on reel. Many hundreds in use, both in this
country and Europe, giving excellent satisfaction.

—

—
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GENERAL ELECTRIC COMPANTS
TYPE

"H^^

TRANSFORMERS
%
%
%

CORE TYPE.

•is

%
«6
'in

«R
Is
'in

Unequal expansion of transformer
windings, which always causes weal^ening of the mechanical and electrical
strength of the insulation, can be avoided
only when temperatures throughout the
windings are maintained perfectly uni=

'a

'A

%
%
'it,

%
'A
'«
'in

%
'%
'A
ifi

'«
In

form.

'«

It

is

evident that this uniform heat=

ing can exist only

when

all

parts of the

winding are at a uniformly short
tance from the cooling oil.

In larger sizes of

formers,

where

it

Type H Trans=
would

not

be

economical to limit the thickness
of coils to

one and one=half inches,

ducts for the circulation of cooling
oil

are provided between the wind=

dis=

Type H Transformers==even of the
largest size==never have any part of the
copper more than one and one-half inches
from the cooling oil. Therefore TEM=

PERATURES AND EXPANSIONS ARE
UNIFORM in all parts==a result even
more desirable than low average tem=

ings and the iron core.

perature.

PRINCIPAL OFFICE, SCHENECTADY,
New York

Office, 44

Broad Street.

N. Y.

Sales Offices in All Large Cities-

'n

TO

WESTERN ELECTRICIAN

September

13,

1902

September

13,

If
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interested

^
of

send for one of these.
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Contract to Supply 300,000 Duct Feet of

GLAZED CONDUITS

VITRIFIED SALT
Awarded

to us July 15, 1902, for the

MUNICIPAL CONDUIT SYSTEM

STANDARD
W. LYLE,

CASTLE, PA.

CONDUIT
NEW YORK.

VITRIFIED
CORTLANDT

39-41
R.

NEW

IN

ST.,

President.

B.

S.

BARNARD,

CO.,

Vice-President and Secretary.

EDISON
BATTERY FAN OUTFITS

BETTER

...WITH...

EDISON PRIMARY CELLS

BUY

Are the only efQcient battery fan outfits on the
market. Invaluable for the sick room.

REMOVAL!
JEWELL ELECTRICAL

BUCKEYE,

INSTRUMENT

BECAUSE,
Every lamp

is

FACTORY and OFFICE

test-

TO

ed after e:fhaustion
on a spark coil
and all doubtful
lamps are rejected.

Every lamp
therefore

NEAR CARROLL AVENUE.

CHICAGO.

good

To Reach Us Take Lake Street " L" to Sheldon Street,
walk one block west, and three blocks north.

vacuum.
MAIN

and 63 Union Park Court

61

MUST

be

SALES

OFFICE

NEW

AND WORKS,

CLEVELAND,

NEW

LINE POCKET AMMETERS and VOLTMETERS.
Just Out— Fine for automobile service.

LINE BABY SWITCHBOARD INSTRUMENTS-Just Out.

Send

OHIO.
Monadnock

1537

Chicago,

New

Bulletin.

BIdg..

BIdg.,

Philadelphia, Pa.
Estate

for

III.

1419 Real Estate Trust

202 Real

GO.'S

Trust Bldg.^

Pittsburg, Pa.

Write for Catalogue No.

4.

EDISON MFG.
FACTORY,
New Jersey,

Orange,

U.

S.

NEW YORK

CO.,
OFFICE,

83 Chambers

Street.

A.

CHICAGO OFFICE,

REMOVAL!

144 Wabash Avenue.

SCHEEFFER

METER
WITHOUT
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag

in

A Highly Sensitive and Accurate

Alternating Currents.

Meter.

DIAMOND METER
PEORIA,
MCTER WITH CA«C.

ILL., U. S. A.

CO.,

September

13,
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TRADE

l^

I

G.

MARK

EVERY INCH
G.

13

I.

AN ARC LAMP
G.

I.

I.

DIRECT AND ALTERNATING

CURRENT.

MECHANISM.

MECHANISM.

ALTERNATING CURRENT.

DIRECT CURRENT.

INDEX OF BULLETINS
DESCRIBING OTHER ELECTRIC SUPPLIES MANUFACTURED BY THE
SWITCHES

(Knife and Oil)

AND CIRCUIT BREAKERS FROM 100 TO 30.000 VOLTS

SWITCH AND PANEL BOARDS
OF

CONDUIT BOXES.

,,'„th

TO 50

H.

EVERY DESCRIPTION
ETC., ETC

INCANDESCENT LAMPS, ALL SHAPES,

I.

COMPANY.

No. 50, S3, 54, 152, 155
No. 51

MOTORS. GENERATORS. CONVERTERS. FROM

RHEOSTATS

.

C.

P

No.

161, 162, 164

No.

240

No. 91,
C.

P.

AND VOLTAGES

94

No. 190

BULLETINS, BLUEPRINTS, PHOTOGRAPHS, ESTIMATES, ETC., MAILED FREE ON APPLICATION.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
NEW YORK, N. Y. and all large cities.

WESTERN ELECTRICIAN

14

September

PEERLESS
INCANDESCENT
LAMPS.
They're

on

earth,

strictly

they

sponsible guarantees.

We

all

of claims for

II

w^on't.

^-^^^^

to

all

kinds

them but we

What we

guarantee

lamp

are

sorts of re-

can make

V

_^r

best

high grade lamps,

1

^

-^

but

backed by

fg

^

the

I

'^

^

not

will do

to give

is

you a

that will give the very

and satisfy you. If we don't,
send them back at our expense. Write us
best of service

to-day.

^^^^^

WESTERN ELECTRICAL
Sample Lamps
on Application.

for Trial

SUPPLY

CO.,

St. Louis,

U.S. A.

i;^,

iqo2

September

13,
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THE ADAMS-BAGNALL ELECTRIC

CO.

ENCLOSED ARC LAMPS,

A. B.

Inside and Out,

Their
Elecfrically

and
Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

good

It's

at

and

Easiest lamp to
to look

trim made.

built to

Made

stand the most

weatherproof

severe service.

solid copper or

Never has been
beaten

in

in

pressed steel

a

competitive test.

cases.

OVER 90,000

IN USE.

THE ADAMS-BAGNALL ELECTRIC CO.
NEW YORK

CHICAGO OFFICE:
J.

C.

POMEROY,

No. 309 Dearborn Street.

Glevelan(l,|Ohio, U.S.A.

office:

C. A. THOMSON,
No. 136 Liberty Street.

WESTERN ELECTRICIAN
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EDISON MINIATURE LAMPS

NOXEIVI

Over 400,000 Annually Shipped
to Users.

A

Double-Pole Receiver

of

new and improved

design.

— every variety.
— in any

All types

The most
tail

perfect in mechanical

and

electrical de-

Prompt shipment

quantity.

and the simplest receiver on the market.
Miniature and Candelabra Sockets

Write

for special circular

Noxem

on

and Receptacles.

Receivers.
Deuuar Bulbs for Liquid Air.

ELECTRIC APPLIANCE COMPANY, TELEPHONE MANUFACTURERS, ELECTRICAL SUPPLIES, 92 AND 94 W. VAN BUREN
STREET, CHICAGO.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
Oeneral Electric Company, Harrison, N. J.

We

import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER Q UALITIES.

INDIA MICA

Prices low.

EUGENENEW
MUNSELL
COMPANY,
YORK AND CHICAGO.
<&,

mm
WHY THEN BUY

ARE YOU CONSIDERING
iViAi€E

Tubes
Focus

Such a lainji is generally cbeap— in first cost. After a few
months, when it commences to get in its worry— which has
been bought and paid for— things will begin to look a little
different. You will then begin to think of the Toerring 200hour arc lamp— iiuaranteed in construction, operation and
life, and the next lot of lamps you will buy will be Toerrinj;;
Lamps. Why not save the worry and buy them at once ?
Correspondence Invited.
Highest Awards Philadelphia, Paris and Buffalo.

;

Crookes
Double
;

;

SEND

iPli^W^

j^For Testing Batteries and Battery

XlJ.SjS" ClrcultB, Locating Faults, Groundi,
'^-"etc.

ACCURATE.

RELIABLE.

Send for Circular.
L. M. PICNOLET.

us your broken or punctured tubes

BAR to23dVACUUM
New
156 E.

St.,

NEW

YORK,

Reduces the working capacity of a
motor or dynamo, wears 'out tiie comtnutator, wastes power and may cause
may be avoided If you use
The only article that will PREVENT

SPARKING
a

flre» All this

•-.....

BADT.

for

d,

CO.

TkLIPHONK HaHRISON 74S.

in

Will keep the Commupood condition and PRE-

VENT CUTTING.
Absslutely Will Not

BO Cents per

S5.00 per Dozen.

Stick.

SEND FOR FREE SAMPLE STICK.

CONSULTING ENGINEERS AND EXPERTS,

For sale hy

K.

1604 Mgnadnock Block,

all

supply houses, or

It will

UnowN.

E. E.

Leasure.

BROWN & LEASURE,
Electrical Contractors,
312 Fisher Building,

Com The

Brushes.

put that high gloss on the

Telephone Harrison 3698.

CHICAGO

Electric Beating Apparatas.
SEND FOR 64-PAGE CATALOGUE.

Commutator you have so long sought
»fter.

McLENNAfi A CO. Sole Waoufacturera, 909, lOO Washington St., Chicago.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

CHICAGO.

Cambridgeport, Mass.

Long Distance Phone Central 2448.

CHICAaO, Monadnock

W. H. SCHOTT,
ENGINEER AND CONTRACTOR,
Specialties:
1220-21 Marquette Building.
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

L.

CO.,
City.

SPARKING.

N. Y-

C. M. WILLtS.

BADT

York

Street,

Chab.

tator

F. B.

Adjustable

repair or re-exhaustion.

POCKET SIZE.

r. B.

of

;

VOLT=AMMETERS,

T8-80 Cortlandt

types

;

il»J3ll

^*

all

Single Focus for Coil or Static

;

for A. C. Sets
Specially Protected Barium
Fluoroscopes
Patented Tube Regulator Plateholders Actinometers and all accessories for X Ray
work.

mm^
ROCKET

installation?

WHITE US FOR FULL IMFORMATIOM.
}/\fE

IT?

NEW

X Ray

An
IF SO,

ANDERSON
MAGNET WINDERS.
MADE FOR HAND OR LATHE WINDING,

Block.

"YOU PRESS THE BUTTON,

OR RE-WINDING OF ALL SIZES OF WIRES.

CHICAGO

Send

for

describing

KOHLER BROTHERS,

circular
differ-

ent styles, prices,

CONTRACTING ELECTRICAL ENGINEERS.

etc.

LIGHTING POWER RAILWAYS
1804- 1806- 1808- 1810- 1812 Fisher

ALL DEALERS

Building,

SELL THEM.

CHICAGO.

Henry

Special winders

H. Humphrey,

and

made

Consulting. Electrical and
Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg.

,

St. Louis.

Also Manufacturer of Wire
Reels and Measuring Machines for measuring wire
Willie winding.

machinery
to order.

THE OHMMETER
DOES THE REST."
You can

H.

ANDERSON,

Peekskill,N.Y.

find your circuit troubles tn a moment
with our direct reading ohmmeter. Asit your
supplv hotiBO for it. or write for information to

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOMA

BUILDING, CHICAGO.

September
nANK
«. H.
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CUQCNE

N. PHILLPI8, PttCSIBIIiT.

WAGENSEIL.TnEASURER.

P.

C. ROWLAND PHILLIPS, Vioe-PnC*.
«. 11. RCHIHGTON.JR., SEO.

PHILLI^a.

GENERAL MANAQCH.

STOMBAUGH GUY ANC HORS

T

AMERICAN ELECTRICAL
WORKS, O
PROTIDEKCK,
•

•

'

B.

•

f7

T

I

'

I.

BAEEAND INSULATED ELECTRICWIEE,
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,

Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

Railway

CABLES FOR AERIAL «ND UNDERGROUND USE.
Store. W. J. Wntson, 26 Cortlandt St.
F. E. DonoUoe, 82 Lake St.
Montreal Branch," Eugene F. Phillips* Electrical Works.
MAIN OFFICES AND FACTORIES. PHILLIPSDALE, R. I.

Ml

IVI

B
A
U
G

B

asy to install,

A

heaper than other guys,

No moving

ne piece.

H

parts,

H

ecessary for well guyed poles,

New York

Chicago Store.

Six Ytirs witb etntrat Electrle Companr.

AMERICAN"SI'r
ARE THE BEST. Send

THOMAS

for deicrlptive Circular.

AMERICAN BATTERY CO.,
UIS.

csT'o iaa9.

Clinton

St.,

Chicago,

J.

JOHNSTON,

Counsellor at Law,

Absolutely Non-Infringing.
Protection Guaranteed.
No.

66 Broadway,
Patent C«Htei.

III,

NEW YORK

•

CITY.

perated like a corkscrew.

G
U
Y

I

G

echanically correct,
ndestructible by

fire

U

or frost.

Y

'
I

arefuUy made,

I

A

nchors that pay dividends,

N

A|

N
C
H
R

abor savers.

Patent SollelUnf.

O
R

STOMBAUGH GUY ANCHORS!
WHEKLEDr

WHEELLESS.

Vlllard Automatic Wheeled and Wheelless Conduit
Are Coupled and Uncoupled Instantly and with Ease.

Furnished with and without wheel?, as desirt-d. They will not buckle or form a zi^-zag line,
is removed, making them very light running.
They are perfectly rigid
ilexible when pulled. The rods cannot become uncoupled by any
means in the ducts. The rear end of the rod has to be raised to an angle of about 45 degrees to
uncouple It. One man can push with ease 600 feet, and a hard blow can be struck with telling
effect without the slightest injury to the rod<. The wheels serve as duct cleaners as well as to
remove friction. The castings are of bronze with wheels of chilled cast iron. The rods are made
of hickory, well seasoned in oil to prevent decay. Prices and circulars on application.

and, with wheels, friction

when pushed, and become

JAMES

BARRON &

S.

2OO-206 West Broadway.

CO., Sole Agents,
NEW YORK.

SOME OF THE MANY USERS OF
Kew York Telephone Co.. New York.
New York & New Jersev Telephone Co.,

Brook

Write for

Rods

prices, to

W.

MATTHEWS
&BRO.

N.

603Carleton Building,
ST. LOUIS.

VILLARD RODS!

United Railways Company of London, London,
Eng.
A Potomac Telephone Co., Washington, U. (.'., and Baltimore. Md.

Worm'^i-Eye

Chesapeake

lyn. N. Y.

Manhattan Elevated Railway Co., New York.
Standard Underground Cable Co.. Pittsburg, Pa

"SHAWMUT"

Buy Buckeye,

Better

\'ic\v.

Etc., etc., etc.

ENCLOSED FUSES

Because,
After the lamps are

all carefully photomanother set of operators rephotometer. The operatives know they
cannot slip bad worki past this inspection.
This insures your getting the
full candlepower you pay for.

etered,

Main Sales
1637 Monadnock

Office

and Works,

Bldg., Chicago,

202 Real

III.

CLEVELAND, OHIO.

1419 Real Estate Trust

Estate Trust Bldg..

BIdg.. Pliiladelptiia, Pa.

Pittsburg. Pa.

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.

NATIONAL CODE STANDARD

THE NEW SHAWMUT INDICATING FUSE.

"0. K." Weatherproof Wire.

Slow-Bnrnlng

Indicating

Weatherproof

and Slow-Burning Wire.
Prices and

Type

I'

Fuse, intact.

mi

i*>!

Samples on Application.

»E.

Fuse blown, showing' auxlllar> indicating

Phillips Insulated

Wire Co.,

and

Factory:

PAWTUCKET.

R.

I-

white.

CO.,
CHASE -SHAWMUT
MANUFACTURERS.
New

WM.

Office

jjatcii

S.

^'or!<

Reju'csentatlve

BROWN.

:

39 Corllandt

New York

City.

Boston,

Western Represenlatlve
ORiKU CO.. 128 W.Jackson Blvd.,
;

St.,

THOMAS

G.

Chicago,

Illinois.

Western

WANTED, FOR
similar

WAWT

ments

(jo

advertise-

POSITIOHr

WANTED advertisean

ments (jo zvords or
'sertion;

less), $l.oo
additional zvords sc each.

POSITION

in-

WANTED.

Nine years' experience on all
classes of entwines, and 12 years on dynamos,
motors, booslei's, rotarles and storag:e batteries.
Can take jiosltion tirst week of October. Refer-

As engineer.

Address HOWARD NEFF., care
State Hank, Dillon, Mont.

ence

ifiven.

Two telephone exchanges, same county,
$4,000,00 and $3,500.00. together or singly.
Present yield 21 per cent net. all additional
installations will yield 25 to 30 per cent. Excellent toll lines, and a good territory for future
development.
Owner is a clergyman called
South.
Write Tor further informalion,
W.
HOWARD MEARS, Kasson, Minn.

Sales Representatives Wanted.
A
West

and well established machinery raanufacturing company,
doing a constantly increasing business and having an enviable
reputation with its present product is prepared to place upon the market a line of

FOR SALE.
Good second hand transformer,?, General ElecType F, 125 cycle, primary 1,040V, secondary 52V and 104V. All sizes from 300 to 3,500
Watts.

PEOPLE'S LIGHT COMPANY, Daven-

WANTED.

including alternating-current generators up
generators and motors of corresponding

Only high-grade

makers and other exSteady
perienced electrical workers wanted.
employment with good living conditions near
works. Apply BOX 153, Erie. Pa.

WANTED.

patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious lorextenslon of system
to their places. All light patrons on meter basis,
Will sell on easy
15 cents per 1.000 watts.
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHERS, Piano. III.

U. S. ENGINEER OFFICE, 735 N. Capitol St.,
Tbe manufacturer of a high-grade line' of
Sealed
direct-current dynamos and motors, ranging in Washington, D. C, August 27, 1902.
sizes from yi U.P. to 22 H. P., desires to secure a proposals will be received here until noon,
few more responsible selling agents. Address September 26, 1902, and then publicly opened,
for furnishing Electrical Fixtures and Supplies
BOX 110, care Western Electrician, 510 Mar- for
New Uuildlng for Government Printing
quette Building, Chicago.
Information furnished on application.
Offlce.

JOHN STEPHEN SEWELL,
Experienced telephone traveling salesmen;
acquainted with Northwest trade preferred, but
not essential.

THE VOUGHT-BEEGER COMPANY,
Makers of Telephones and Switchboards,
Crosse,

Wis

POSITIONS OPEN.
PEK MONTH.
5 Draftsmen, Electrical
,.,.S100
2 Draftsmen, Structural Steel
$125
2 Draftsmen, Bridge
$75 up.
1
Electrical Superintendent
$85
1
Electrical Superintendent
$50
gilt
2 Armature Winders, must be

ILL.

60-K. W. EDISON, 500-VOLT.
For Sale, four eo-K.W. Fdlson Generators. 600
Each $450.
Volts, F. 0. B. Cars, Hamilton, Ohio.

FIFTEEN HORSEPOWER.

ROSE ELECTRIC

CO.,

ST. LOUIS.

FOR SALE.
One hundred tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS & CO.,
261 Washington St.. Newark, N. J.

regory:
ELECTRIC co:^

—

9,

FOR SALE.
Boilers— Three 200

BOX

care

log,

Western

ALTERNATORS.

Two 150

K. VV. 3-phase, 60 cj'cles, Stanley.
Almost new bargain.
Two 75 K. W. \Vestlnghouse, 60 cycles, direct
connected to engine; 2-phase.
One 120 K. W., 133 cycles, 1,100 or 2.200 volts.
Three 37!^ K. W., Westinghouse, 133 cycles.
One 90 K. W., \Vestinghou.se, 133 cycles.
One 45 K. W.. 60 cycles, 2-pbase, Westinghouse.
;

All sizes of alternators.

GENERATORS.

One 240 K. W., Walker, 250

in. K. H., Geo. H. Corliss.
in. L. H., Cooper Corliss.
in. L. H., Green Corliss.
in. Ideal Automatic.
12x16 in. R. H., Russell Automatic.
14x7x10 in. Worthlngton Duplex.
10x6x10 in.
Duplex.
18x5x16 in. Hydraulic Single Cylinder.
in. Knowles Single Cylinder.

voits.

M.

P. 4,

Electrician, 510

FOR SALE.
—
—

Goods

Bldg., Chicago,

III.

Dynamos and Motors.

We

invite correspondence
with those wishing to

bay or

.

'

140 S-

CO.,

GHi«!o!<

St„

GliJcaco.

METALS. B.A«q„co

POLISnrS™

Nc-T.»,. Cc.oo. S.».F.««<:rsco. 295. E.W« = hihgtom St. INDIANAPOLIS. IND

ENGINES REBUILT AND READY.
34x60
20x48
20x48

Geo. H. Corliss.
Harris Corliss.

12x36
18x24

Harris Corliss.
Atlas Automatic.

Wheelock

Buckeye Automatic.
Buckeye Autoinatic.

16x32
13x21

Corliss.

13x20

Russell Automatic.

8%x9

Armington & Sims Automatic.

9x12

Atlas Automatic.

BOILERS.
I

5

250 H. P. Babcock & Wilcox Water
Tube.
66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

I
I

I
I

S6xi6 Horizontal Tubular.
48x16 Horizontal Tubular.
36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

sizes.

W. W. WHITEHEAD COMPANY,
DAVENPORT, IOWA.
90 H.

P,

9x12 New Yorlc Safety.
1 50 H.

S EIMOIIMEIS.
1

P.

75 H. F. 12x18 Taylor, side crank

9x9 New York Salety.

no V^L.T OE:iME:RA.-r^R!
2 1100 light, 65 K.
2 1000 light, 60 K.
1 1000 light, 60 K.
1 1000 light, z>0 K.
1 600 light, 35 K.

500

light,

W. .Tenny.
W. Thompson- Ryan, 10 pole.

2 .500 light, 25 K. \\. .leiinv.
1 350 light. 20 K. \V. .Mather.
W. Siemens & Halske.
1 250 light, Sperry.
1 200 light, Western Eleetr.o.
W. T. & H.
W. T. .t H.
1 175 light, 15 K. W. llrush.
25 K. W. Western Elcctvlo.
1 120 light. Mayo.
1 90 light, Westinghouse multi-polar.

133

STUDENTS^

1

Will find that the Western
Electrician can help them
wonderfully in the study of
electricity.
Subscribe now.
^3.00 per year, in advance

Publishing Co.,

tjitDElOWaranettnBlda.,

SCHUREMAN & HAYDEN.

fresh.

IVI

„.
Mich.

sell.

gener-

U.S. METAL

1

Electrician

compound

K. W., G. E. M. P. 4, 550 volts, 650 R.

'DLiSMES ALL

I

Saainaw.

Building,

WORKS QUICK AND EASY. flEEPS ITS LUSTER. HOLDS DLD TRADE AND MAKES NEW. DDES MOT
DETERIORATE. ESTABLISHED 16 YEAR S. SOLD BY AGENTS AND DEAL ERS ALL OVER THE WDRLC

WICKES BROTHERS,
1214 Marquette

volt

THE STEAM & ELECTRICAL EQUIPMENT
Wood and Water Sis., PItlsbu rg, Pa.

Motor— 22
Motor— 10

St. and A V. R. R.. Pittsburg, Pa,
95-97 Liberty St.. New York City.

220

P. M.

Dynamo-800 light. 100-125 volt, National.
Dynamos— Three 65-ligbt Brush Arc.

45th

Marquette

SECOND-HAND

300

Write for anything needed to equip a station.

Pump—
Pump—
Snow
Pump—
Pump— 7^x4^x12

h. p., 220 volt, Noveltv.
h. p., 220 volt, Keystone.
Send for complete monthly stock list.

on commission or

ator.

Engine —

'54-62 S.CLINTOAI 5T. CHICAGO
dynamos, motors, meters and transformers
listed by this Company are at their warehouses
ready for immediate delivery.
Alternators 125-133 cycles, 1,100 volts.
400 K. W. Westinghouse, with exciter.
1 200 K. W. Stanley inductor, with exciter.
2—200 K. W. Wood (3 bearings), with excltei-.
1— 150K. W. Siattery(3 hearings). lilgbarRaln.
2—150 K. W. General Electric monocvclic.
2—120 K. W. Westinghouse.
1—120 K. W. General Electric type A. S. 120.
12-120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric type A. S. i)0.
1— 90 K. W. Westinghouse.
2- 75 K. W. Wood.
6— 60 K. W. General Electric A. 60.
2— 60 K. W. \Vcstinghouse.
Large stocI< or direct current machines.
Send for monthly bargain sheet with comjtlete
list and net prices of roachlne-s.
All apparatus
fully guaranteed.

K. W., G. E.

One 100

1

Engine— 30x72
Engine— 24x42
Engine— 16x36
Engijie— 15x14

sell

volts.

One 45

Tube.

All

1

Address

2

h. p. Wickes Hor, Water

to

Chicago.

KNOX

ST. LOUIS.

WANTED.
MOTORS
SCO-VOLT MOTORS, FROM TWO TO

Office of the

direct-current

Correspondence is desired with established firms or others who are properly
equipped and are experienced in the sale of electrical machinery.
All communications will be considered confidential.

110

Architect, Washington, D. C,
1902.
Sealed proposals will
be received at this office until 2 o'clock p. m.
on the 10th day of October, 1902, and then
opened, for the installation of a conduit
and electric wiring system for the United
States postoffice and courthouse at Elmira,
N. Y., in accordance with the drawings and
specification, copies of which may be obtained at this office, or at the office of the
superintendent of construction at Elmira,
N. Y., at the discretion of the supervising
architect.
JAMES
TAYLOR, Supervising Architect.

September

THE SCIENTIFIC EXCHANGE,

CO.,

wanted

R. P. M.
K. W., G. E. direct to St. Line Engine,

Washington,

D. C, August 30, 1902.— Sealed proposals, in
duplicate, will he received at the Department
until 2 o'clock P. M., on Wednesday, the first
day of October. 1902. and then opened in the
presence of such persons as may attend, for the
construction of an Administration Building
called Building "A;" for an addition to the
Toner Building Kitchen; for the erection and
completion of a Central Powei' and Heating
Plant; Electric Power Plant; Power House,
Chimney and Tunnels for the Government Hospital for the Insane at Washington, D. C. in
accordance with the drawings and siieciHcations,
copies of which specifications aiui form of proposal may be had, and the drawines seen, on
application at this Departmt.mt. The right Is
reserved to reject any and ali bids.
THOS.
RYAN. Acting Secretary.

Supervising

Draftsmen, Surveyors, Engineers and
Si^ecialists will do well to register
with us.

Room 41 8, 1 34 Van Buren St., CHICAGO.
SEE NEXT ISSUE.

DEPARTMENT OF INTERIOR,

TREASURY DEPARTMENT,

$100

edge

ROSE ELECTRIC

sales representatives are

Two 60

WANTED.
La

Capt. Engrs.

W. and

i.ooo K,

to

size.

otherwise.

;

coll

Ohio,

port, Iowa.

FOR SALE.

WANTED.

large, successfull

of

ELECTRICAL MACHINERY

tric

Electric Light and Steam Heating Plant in
thriving town of 2,500 people; 10-year contract
Good town in wbieh to build a teleplione ex- with city at $1,900 per year, with nine years to
change—county seat preferred— or any good, run. One hundred patrons with 1.900 incangrowing town. Also desire partner in construc- descent lights Hve 1,200 C. P arcand 89,32 0. P.
Address BOX incandescents on streets, 90,000 feet of wire on
tion of plants, baving $2,000.
112, care Western Electrician, 510 Marquette streets, 415 poles, 75 meters, 45 transformers.
Bldg., Cliicago.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made in new Isolated tmilding. Has steam
vacuum heating system using exhaust steam, 13

Armature winders,

Septetnbef 13, xgoi

FOR SALE.

SAI,E a«d

COIiUSIJV

zvords or less), Si.Jo an
insertion; additional u-'ords jc each.

ELECTRICIA^f

•

CHICASC

1
1
1

200 K. W. Wood, three bearing, 2200 volt.
1 100 K. W. Westinghouse, 1100 volt.
150 K. W. Wood, 1100 volt.
70 K. W. T. & H. 1100 volt.
1
120 K. W. Slatteiy. 1100 volt.
1
60 K. W. General Blectrlc, 1100 volt.
100 K. W. Slattery, 1100 volt.
1
50 K. W. T. & H. 1100 volt.
1 50 K. W. Kational, 1100 volt.
Above are ready

to ship.

Write us your wants.

We

have others coming.

ILLINOIS MAINTENANCE COMPANY, 204Vea''rS^rn'^t.THTc7co.

STERLING Black
EXTRA
INSULATING VARNISH.
Finishing Varnish,
sterling Extra
Sterling Black Air Drying Tarnish,
Sterling Black Core Plate Tarnish.

THE STERLINB VARNISH
Plttsburg,Pa.,U. S. A.

CO.,

THE STERLING VARNISH

Cll,

26 Colmore Row, Birmingham, England.

CHICAGO
EDISON COMPANY REPAIR SHOPS
76 M ARKET STREET, CHICACO.
TELEPHONE MAIN
"«rr.v,&OPEN DAY AND NIGHT. _£
1280.

=.„..|..n..n c._8.ia^

Dynamos. Armatures,
°ii
Motors, Arc Lamps,

,

n«8T^!LA8S EgUIPMEHT TKHOUCHOOT.

Fans, Instruments.

September

13,

WESTERN ELECTRICIAN

1902

19

THE BAIRD $\M
BATTERY GAUGE
TRADE PRICE,

NET

$1.00

CONVENIENT, SIMPLE, DURABLE,

RELIABLE, DOUBLE SCALE.
SATISFACTION GUARANTEED OR MONEY REFUNDEO.

NOTE—

'i'lii'^ (.iauge will itetect either low Voltage or
Inlornal Reslstjince in a cell or battery, either of
wliioh rt'iulers \hv coll mitlt for use.

liiiih

Samples Sent On Approval.

MANUFACTURING

BAIRD
Aliove

(.'lit

is full size.

Weiyhi, 4

CO.,

187 ONTARIO STREET, CHICAGO.

o/..

Above cut

Weight, 4

full size.

is

oz.

FOR HICH GRADE

BARE COPPER WIRE.

INSULATING
VARNISHES
ADDRESS

RUBBER COVERED W!RE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

Standard Varnish Works
,NEW YORK

CHICAGO

LONDON

K

RIUIVI

ROEBLING

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

WE MANUFACTURE

OFFICE WIRE.

GENERATORS

ROEBLING'S SONS CO.

NEW YORK.
CHICAGO.

TDCIITnil

llfCillUlll

II

III

I

Wl

SE^a) TPOR **

BULLETIN

WE"

EDMUND

every present or prospective user of water-power

Dam

J.

DEVELOPING OF ELECTRICAELECTRICAL INVENTIONS „
A SPECIALTY,
„.
..
6E0. M. MAYER,

Meclianical

Engineer,

Monadnock

1561

Chicago,

Block,

to

who sends

Ph.D..LL.D.. Freaidcnt.

MARSHALL.

Registrar. Worcester. Mass.

search of a

in

advertise in

the

Western

Electrician.

The Bossert Electric GGnstruction Go.
MANUFACTURERS OF

STEEL,

OUTLET AXD

JLlVCTIOIir BOXES,
SWITCHBOARDS, PANEL BOARDS, SWITCHES, ETC.

OF AMERICA.
6ENL

ENGLER,

position

pay postage.

III.

CONTINUOUS RAIL JOINT COMPANY

K.

When

BEARDSLEY GRWITY DAM & CONSTRUCTION CO,,
Builders and Hydraulic Engineers, Etc. ELKHART, INDIANA.

WORKING DRAWINGS FOR SI^ECIAL AND
AUTOMATIC MACHINERY.

DESIGNS FOR PATENTS.

stamps

A.

Courses 01' study in Mechanical. Civil. Electkical kxoiNEERiNG, Chemistry, AND General Science, Extensive
laboratories in engineering:, Electricity. Physics, General and Industrial Chemistry. Special facilities in Steam
and Hyaraulics. Catalogue showing positions lllled by
graduates sl^iled free. Address

THIS BOOK SENT FREE OF CHARGE
five cents in

CINCINNATI, O.

Polytechnic INSTITUTE

That is what every user of water-power wants and very few
have.
Most dams leak. "The Gravity Dam" ii the name of
It describes all kinds of
a 78 page book on dam construction.
dams that leak and break and tells why they leak and break. It
also describes a dam that will neither leak, break nor wash out.

and

CO.,

THE WORCESTER.

DAM!
his address

MOTORS

TRIUMPH ELECTRIC

CLEVELAND.
SAN FRANCISCO.

To

and

OF ALL KINDS AND FOR ALL PURPOSES.

l^iE^AX

Yoi^ic.

OFFICES: CENTURY BLDG., NEWARK, N.l

OVER TEN THOUSAND
(10,000;

MILES

IN

USE.

Hlgbest Award In its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo
1901.

BUY YOUR BOOKS FROM THE

BOOKS.

ELECTRICIAN

PUBLISHING

610 Marquette

BIdg.,

COMPANY.

BETTER BUY BUCKEYE,

CHICAGO.

BECAUSE,
RELIANCE'

We

ANI> MOTORS.
SEND

FOR

its

manufacture, insuring a well
exact candlepower

filament,

and voltage, and the right

efficiency.

BULLETIN.
MAIN

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

inspect every filament four times

during
shaped

-

WIS.

AGENTS WANTED EVERYWHERE.

SALES

1B37 Monadnock

OFFICE

AND

WORKS, CLEVELAND, OHIO.

Chicago. III. 1419 Real Eslale Trust BIdg., Plilladelpiiia. Pa.
202 Real Estate Trust BIdg., Plllsburg, Pa.

Blilg..

WESTERN ELECTRICIAN

20

Si'ptcmbor

13,

igo2

M!f?r??!f?t?f???!?f!f?!n!??!??n?!f?r??!??nr!n!frn?!f?!!?!r?!ff?nn?!fr?^

WHEN

DOUBT

IN

STICK TO ARTICLES WHICH HAVE
WELL EARNED REPUTATIONS.

t^

KELLOGG TRANSMITTERS

ABSOLUTELY UNIFORM.
In the past year over 72,380 Kellogg Transmitters have been put on the market, and out of that

number only one purchaser has expressed

The

his dissatisfaction

above contains food

for

and asked

money

for his

back.

thought for intending

^^--^^

BUYERS OF TELEPHONE APPARATUS.
t^
rWRITE FOR GENERAL CATALOG.=
BRANCH

Kellogg Switchboard

OFFICES:
Philadelphia, Pa.

Keystone Tel. Bldg.,

Cleveland, O.

Electric Bldg.,

229 so.

New York.

346 Broadway,

GREEN

®

Sxipply Co.

STREET, CHICAGO.

;iauiiauiiaiaiiiiauaiiUiiiiiiiUiiauiUiUiUiiiiiiiUiiauiUiiE^

|«m

Chapman
lilGHTNING

TELEPHONE PAY

m^^^

C

ARRESTER

FOR

STATIONS and METERS

TELEPHONE SiTELEGHAPH

Have unique patented
features g:lvlng them

MINNEAPOLIS

exceptional

value.

LlItES,

Minnesota Electric
iitiiiB^;i|:!HX.

Co.,

MINN

APPUEP FOR

WRITE FOR CIRCULAR.
Chicago Pay Station Co.,
130 LA SALLE AVE.,

CHICAGO.

Bound Volumes

EQUIP YOUR

ARK 001

II^ESTERN

[lECTRICIAN

LINES
THIS FALL

FOR EVERY PURPOSE.

VARLEY DUPLEX MAGNET

CHICAOO, ILL.
PHILLIPSDALE,

CO.,

R.

I.

From

lOM

Vol.

1

to Date.

ADDRESS
ELECTRICIAN PUBLISHING CO.,

THE BECKER TERMINAL HEAD.

510

Marquette Building,

CHICAGO

and be prepared for
the storms of next
Spring

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
25-pair Becker Terminal

Uead with

lid

secured to head and fuses

AND EVERYTHING FOR
COMPLETE EXCHANGE.

In position.

A practical, absolute protection ag:ainst lightning, sneak currents or high potential
currents from any suurcc. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything in the telephone line. Prices reasonable.

CENTRAL TELEPHONE AND ELECTRIC
Illinois Electric Co.,

Chicago Agents.

Post-Glover Electric Co.,
Cincinnati Agents.

CO.,

909 Market

Street,

ST. LOUIS.
W, G. Nagel Electric
Toledo

(O.)

Co.,

Agents.

Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO,

IND.

September

WESTERN ELEOTRICIAN

1902

13,

21

Party Line Service

ADVANTAGES.
only party wanted.

Rings

Locks

others out.

all

Can have up

to 35 on one

line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.
LEICH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OFORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.
610 WILSON AVE., CHICAGO, ILL.

Telephone Troubles and

How

Find Them.

to

A complete hand-book for telephone inspectors, by Win. H. Hyde and
McManman, edited by Prof. C. H. Haskins.
J. A.

EIGHTH EDITION.
The

number

48 PACES.

PRICE, 26 CENTS.

exchange managers and employes will find
book a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.
large

of telephone

this

Sent prepaid on receipt of price by the

Electrician

Publishing Co.,

510 Marquette Building,

CHICAGO.

OUR SUCCESS
WE HAVE

BEEN IN BUSINESS less than ten years, time after time we
have increased our facilities, only to find that other additions were
^Vhen we moved inioour present quarters 36-58 Jackson Blvd.
three years ago we thought we had sufficient space for ten years growth but
although every foot of space has been utilized, our building has become so
crowded that we have found it necessary to rent lofts on both Jackson Blvd.
and Van Buren St. This gives ur a large amount of additional space for the
manufacture of the only RIGHT KIND OF TELEPHONES AN1> SWITCHBOARDS and will enable us not only to fill our orders with promptness but to
maintain our reputation of producing better telephonps and switchboard apparatus than our competitors. If you want to keep at the head of the procesnnc-ssarj"-

sion use

AMERICAN TELEPHONES AND SWITCHBOARDS.

No

sliding partB excepting the platinum contact points.
All springs German silver— long, live and durable.

Many improvements embodied

A MERICAN E lectric T elephone CBi
39 W. JACKSON BLVD., CHICAGO, ILL.

CONSTRUCTION SPECIALTIES.

PATENTED
GALVANIZEDSTEEL
CABLE HANGER.

In place

I

H4-lnch ".Spread."
up or down.

points

on

cable.

rrrn

International Telephone Mfg. Co.

MOON

TERMINALS
. .

ii

.

Protect the Telephone Cables.
The Metal Case slides either
up or down and is more durable and convenient than a
wooden box.
The Moon Terminal has a
record.
cable.

It

has never lost a

Write for Catalogue
20-lnch "Spread,"
points up or down.

Correspond with U5. We have good specialties and LP-TO-DATE. Tell us what you want.
Corner Brackets. Ouy Shims and Special forgings Made to order.

THE NORTON TOOL

Telephones.

CASE

SEND FOR SAMPLE.

forge finish.

of

OUTER

Simplicity.

^
^

"INTERNATIONAL"

METALLIC

Note Beautiful Mechanical

These Pole Brackets forged
round iron;
from 34 and
punched for
bolts with

In

and Trunking Switchboards,

and Complete Line
Harrison and Clinton Streets,

CHICAGO, U.S.A.

AND TELEGRAPH

TELEPHONE

Central Energy, Multiple

CO., West Park, O.

and

Prices.

MOON MFG.

CO.,

43-49 S, Canal Street,

CHICAGO.

"

'

'-J^

M

"

'

.'
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Celebrated Specialties.

IpafTPSteel Toggle Bolls, Insulated Arc Lamp Onmntl Breakers. Bliiul
Kr-AP'^-'lfti
'"^
''^
Outlets, Steel Qirder Clamps and Iron Pipe Conduit Bi-nder.s.
'

'

'''

Insulated Arc

Iron Pipe Conduit Bender.

Lamp

THOS.

W RIG LEY

3OO-3O6 Oeabom

WHEN YOU REQUIRE
HJY

GOOD

street,

CHICAGO.

ILL.

A BATTERY

ONI

The business of the

IVI
CAN'T BE BEAT.

IM

Western Electrician for the

IT IS THE STRONGEST SALAMMONIAC BATTERY MADE,
AND THE ONLY SUCCESSFUL
CELL FOR ELECTRIC GAS
LIGHTING. ORDER NOW — A

year 1901 was the largest in
its

SAMSON BATTERY.

history of fifteen years.

THE STANDARD ELECTRIC COMPANY,
113 W. 3d STREET, CINCINNATI, OHIO.

> •»»•••»••<•<
•

The Telephone Hand Book,

New Dynamo

Tenders' Hand Book,

BeH Hangers' Hand Book,
Incandescent Wiring Hand
Electric Transmission

Book,

Hand Book

Comprise the famous Western Electrician Hand Book Series.
Price,

by mail, postage prepaid,

$1

A VOLUME.

Electrician Publishing Co.,
510 Marquette

Building, Chicago.

September

13,
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DEMAND IS THE MOTHER OF THE PUMP.
THE PUMP FILLS PERFECTLY EVERY DEMAND.

THE

STERRETT
OIL

PUMP

handle heavy valve oils especially, and
guaranteed to pump any article that is in a liquid form.
You have never had a pump that would do this work
satisfactorily, because there has never been one made.
The demand has always existed but never satisfied until
" The Sterrett" was produced.
Is designed to
is

Cut showing

pump

in operation.
it witli any otlier

XolU'e the stream, then try and get

"the STERRETT" possesses FIVE
ority over

pump.

any other

distinct points of superi-

oil

pump on

the market.

can be used at any time and under any conditions without
Not a drop of oil escapes outside of the pump.
^gj_Q|^£y^|^L||^£5g
soiling the hands or smearing oil over everything in the neighborhood.
2|IJD— EASE OF OPERATION; "= action is free and the slightest movement brings it into action. So easy does it operate that a
child can handle it to its full capacity.
No other pump on the market can compare with it in the volume of the flow. A full quart of oil is the result of a
3RD~CAPACITY
full stroke of the pump.
The pump is made of seamless brass tubing all parts are free from rust or breakage and are constructed to last
4.j(^-[)yf(/^B|L|jy
It

!

;

;

a lifetime.

5JH
You

—ADAPTABILITY! "^^^ general construction of the pump and the addition of the extension spout with its ability to
from water to molasses, makes its adaptability greater than any other pump ever offered on the market.

know the satisfaction of handling your
YOU WOULD NOT PART WITH IT AT ANY PRICE.

will never

All jobbers handle

it,

or will be sent direct

oils easily

upon receipt

until

you try "

THE STERRETT."

pump anything

THIS GUAKANTEE

IS

pump

does not

prove satisfactory

AFTER FIVE MINUTES' TRIAL

ON

EVERY PUMP:
If tliis
3l)

after

days* trial, return

and your money

it

will he

refunded without quesof the retail price, $3.50.

tion.

Manufactured by

STERRETT PUMP COMPANY, 69 East

CO.,

STERRETT PUMl'
St.

Paul, Minn.

Sixth St., ST. PAUL, MINN.

K iv K e^ R oo:^!^ F» iiv o
I

L
L
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S
T
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A
T
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BOILERS SAVED m GLABOR SAVED
:b

usI

-V'

DEARBORN BOILER COMPOUNDS.

«-aoe to^su.t the water
AS PER ANALYSIS

l^gM.MM

27-34 RIALTO BUILDING, CHICAGO,

ILL.

,

F>>-asl^en«

M^.l^l'..

Telephone: Harrison 3930 and 3631.

f

The

UPRIGHT

SAMSON TURBINE

of Everything

"Best

AND
HORIZONTAL

ESPECIALLY ADAPTED FOR DRIVING

ELECTRIC LIGHTING and POWER PLANTS,
On account

of Its

HIGH SPEED and EFFICIENCY,

BALANCED GATES.

also

through
THE
Chicago & North- Western

train service of the

Tbeae qualities, maintained to such a High Decree of Perfection, aflsure exceedingly dose regulation
and economical use of water. Copy of "Official Holyoke Tests furoianed on application.
'

way from Chicago

SPRINGFIELD,

Rail-

Omaha,

Denver and the Pacific Coast on the
west, the Blaclj Hills and Dakotas
to the northwest and to Milwaukee,

Write Dept. "D" for Catalog.

JAMES LEFFEL &

to

CO.,

Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly

O., U. S. A.

as modern and
management can make it.
perfect

skillful

The Overland Limited, a
maenificent electric-lighted train, less
than three days Chicago to San Fran-

HIGH-GRADE

cisco, daily.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
two nights

ENGINES
VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

& SONS
SIILWAVKEE, WIS.,

H. R. MCCULLOUGH,
3d Vicc.President.

W.

B.

KNISKERN,

Gen'l Pasg'randTltt.

Agt

CHICAGO, III.

The

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. 6AYLEY

TheNorth-WesternLimited,
an electric lighted daily train between
Chicago, St. Paul and Minneapolis.

Pioneer

Famous

Limited.

Train
of the

World.

CO.,

V. S. A.

Chicago— St. Paul— iUinneapolis
VIA

TO
THE

GREAT NORTHWEST

The Wisconsin Central Ry. will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
Minneapolis, Ashland, Duluth and the Northwest. Pul Iman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

JAS. C. POND,
Gen'l Pass. Agent,

Milwaukee, Wis.

FOR CArALOGUE,

JEFFREY ffcTT DREDGES

« PICTOW*''

California
m THE UNION

Thii train

is

PACIFIC.

really a FIRST-CLASS

MODERN

HOTEL, with

Handsome Parlors, Drawlri)^ Rooms, Bed
Chambers. Boudoirs, Libraries, Smoking
and Reading Rooms, Barber Shops. Bath
Rooms (hot and cold water), Superbly Appointed

Graphite Brushes

RUNS EVERY DAY
E. L.

IN

THE YEAR.

Loinax,G.P.&T.A.,Oni?ha,Neb.

Paul Ry.)

maps and information
furnished on application to

F. A.

tables,

MILLER, General Passenger

Agent,

Chicago, in.

That have been

We shall

fully tested and proved superior to any in the market.
be pleased to send sample.

AMERICAS MOST POPULAR RAIIAWAY

CHICAGO
ALTON

Jersey Oity, N. J.

CO.,

AND

PERFECT PASSENGER SERVICE
SBTWBEN

BETTER

*i

BUY

BUCKEYE,
BECAUSE,

KANSAS

CITY.
CHICAGO "- ST. LOUIS.

CHICAGO
ST.LOIUS — KANSAS CITY.

Lamps

after exhaustion are burned for half an hour
above rated voltage and thent) re-inspected for
appearance of filament, bad vacuum and all possible
defects.
This is the severest I<ind of a test, but you
need it for your business.

4%

Dining Rooms (QlltlerinK with MJrrurs. Cut
Oiasn. Fragrant Flowers, Electric Candelabra. E c),

Promenades, Observation Rooms, Electric
Lights, Electric Pans, Telephones, Electric
Reading Lamps, Perfect Heat, Etc

St.

Unequaled.

LIMITED"
ELECTRIC
LIGHTED

&

Equipment and Service

OVERLAND
T<^r-^i^-^-^v-

St. Paul Road.

(Chicago, Milwaukee

Time

JOSEPH DIXON ORUGIBLE

"THE

The

THE JEFFREY MFG. CO.
.COLUMBUS, OHIO.

OT SPRING S.Arh. DENVER.

CLEVELAND,
IB37 Monadnock

Blilg.,

OHIO.

Chicago.

202 Real

i:oln.

TEXAS. FLORIl),^. UTAH.
CALIFORNIA .--" OREGON.

MAIN SALES OFFICE AND WORKS,

III.

1419 Real Estate Trust

Eslale Trust BIdg

,

IK

BIdg., Philadelphia,

Pillsburg. Pa.

Pa

TION

VQC ARB
OI' Wlllt

II

t-O.NTi:MrLjATIN»J A TKIP, ANV POR<''\*,
Ills MAIti: 0\ I.lt
mis CHICAGO

* Al.'1'UN, it WILI- PAY YOU TO ^VIllTB TO TUB UNDBB*
lONHn »0» HATEIS, MATS, TIMlC-TAIILiKH, UTO.

Geo. J. Chaklton,
OKNBIHAE. PA8SBNOB1R AOBNXf
GHIOAOO, ll^m

September
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M'GORMICK TURBINE.

A SINGLE

On

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

is shown by the cut herewith.
The water
discharged at one end through the draft tube, and, in this case, the
usual end thrust connected with single wheels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are

mounted on horizontal shaft
is

AND SEND FOR CATALOGUE.

MORGAN SMITH

CO., York. Pa.
SALIENT

ARE YOU LOOKINQ FOR MONEY?

FEATURES

buy WALRATH Q*S OR QASOLINE ENGINES
and get light on the subject.

If so,

VICTOR TURBINE

27-INCH

Oi^ es a higher percentage of useful effect than any other water-wheel
heretofore made. All sizt--;, ri^'bt ami left hand, are IniUt from putlerns perffcted under systematic tests In the Holyoke Testing Flume.
Parties having power j)hints which are unsatisfactory, and those contemplating the impi'ovement of powers, will find it to thei'r interest to center
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REOUIREMENTS

S.

25

THE WALRATH

OF THE

Received the Highest Award at
the Pan-American Exposition.
It

will

VICTOR

produce as good a com-

mercial liglit as that of an automatic st^am engine, either uelted
fcend for Catalogue

.

TURBINE.

or direct connected frenerator.
Simple, Economical and Reliable.

WORKS MFQ.

CO.,

Stevenson Building, Indianapolis.

703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St.. Boston.
Strong, Carlisle

A Hammond

Co., Cleveland.

If interested

Portable

Sets

and

Insulation

for

Galvanometers.

Bridges, CondensPhotometers, Etc., Etc.
Catalogues in print, 4c in stamps.

ers,

257 Lehman

—

—

We

Capacity.

1 1

Coils and X-Ray Machines for Battery and Power Circuits
Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makei's of the

—

Etc.

NEW YORK,

141 Broadway.

BOSTON, 73

Oliver St.

Jet

St.,

DAYTON, OHIO,

U. S. A.

PHILADELPHIA, 612 Arch St.
CHICAGO, 311 Dearborn St.
LONDON, E. C, 97 Queen VictorlaSt.

NEW ORLEANS, 304

Hennen BIdg.
OALTIMORE, 316 Equitable BIdg.
LAUFKETTER & BENDIT M. E. CO., Sales Agents, 810 Olive St., ST. LOUIS. MO.
E. F. AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

Caldwell Liquid Interrupter.

Cunningham Mercury

address

The Stilwell-Bierge & Smith-Yaile Co.,

X-BAY APPABATrs.

TEST IKSTRrMEXTS.
Portable Sets for Resistance Faults,

of

STEAM AND POWER PUMPING MACHINERY FOR ALL PURPOSES.
COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.

.iGEXCIES—
1519

„

AIR

MARINETTE, WIS.
BuildiDi;. Chicaeo.

,».—

We make a specialty alo

MARINETTE IRON

301 Fisher

rt-^;

W.

Interrupter.

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WILLYOUNB, 97-99

NEW Y«RK.

'^°

Frankfoit St.,

fg?t'mmpl!°="'

X. f.

'"'

REG.TRADE MARKS
'

WE BUY OLD
THE TELEPHONE HAND-BOOK
BY

of Its

practical

work

BELTS

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
MONROE

ST.,

Bronz E Smelting Co. liMiTED,

2200 Washington ave;,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

I

ANY 5IZB OR

CONDITION

27 W.

kind on the market.
PtJBLISHED BY

THE ELECTRICIAN PUBLISHING

5CttAP8,

WE CLEAN, REPAIR AND RENEW

HEEBEBT LAWS WEBB,
Price 81.00.
The only complete and

OB

Jhe Rhosphor

—

J%7//C^« W'

ING0TS,CASTINGS,WIRE,RODS,''SHEETS,ETc.

y7\

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole: Makers ihj THE U.S.

-

nELT^

— DELTA

METAL

CHICAGO-

CO.,

Subscription

Solte 510 Marqaette BuUdlni, Chloafft

Blank— Foreign.

.1901.

Chicago
New York
Boston

TO

ELECTRICIAN PUBLISHING

and

6IO Marquette BIdg., Chicago, U.S.A.

THE

VIA

Gentlemen

POPULAR

Through sleeping and dining car service via
Nickel Plate or Wabash from Chicago.

Passeogers via

New York

second

street, the

shopping
street

this favorite route arrive

at

uptown

in

weekly

g

;°°,

which please send THE WESTERN ELECTRICIAN

address

to Ihe following

12
for

^

months;

with current number.

Forty-

downtown

Name.

at Franklin

close proximity

to

all

ocean steamship docks and Jersey City and
Brooklyn. For tickets, sleeping car space

and further information

call

on or address

JOHN W. COOK,
a.

for

center of the hotel and

district, or

station,

station,

:

laclosed find

West Shore Route

in

CO.,

w.

CHICAGO,

a

Year

(52 Humbert)

$2.50 6 Months (26

p. A..

205 S. Clark Street,

Address.
$5.00

ILL.

"

)

this order to

go

into effect

WESTERN ELECTRICIAN
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WE HANDLE THE

September
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IDAHO

CEDAR POLES

BETTER GET PRICES.

NONE ARE BETTER.
Especially Adapted for City Construction.

PACIFIC COAST POLE CO,
220 riohawk Block, Spokane, Wash.

CEDAR POLESandTIES

229

SOUTH GREEN STREET.

WRITE FOR PRICES
E E.NAUGLE TIE CO.
135

ADAMS

CHICAGO.

ST.

IT
Send

list

WILL PAY YOU.

of requirements

for quotations to

LINE
II iB

W.

BUILDERS' TOOLS.

Our Tool Book

tells

copy now,

FREE.

Headquarters for Linemen's Tools.

MATHIAS KLEIN

H.

ANDERSON & SONS,

about them.

of Interest to all liuemen. Get a

& Zmr^Sb^^So^'^'^'

St. Aubii Ave., Detroit,
Manufacturers Tools and Iron Work for
Telephone and Railway Construction.
IT'LL Pay You Well.

WESTERN CEDAR POLESHow

MANUFACTURER OF

Yards: Idaho.

PINS, BRACKETS \ CROSS-ARMS

Office:

Denver, Colo.

B. F.

FOR LIGHTING. POWER AND TELEPHONE LINES.
Standard Electric Light Cross'-Arms SV" cents per lineal
1>4 inch Oak Pins $6.00 per M.

YOUR

foot.

LEAVITT,

R. H.
Lock Box

Secured

CAPRON,

8.

Prices.
VREELANO.

ILL.

Electrician

quickly

through

Western

"Help Wanted" ads.

BOOK ORDERS
Will receive

PROMPT

and

attention

if

CAREFUL
sent to

Subscription Blank— Domestic.
Electrician Publishing
a

Company,

.J

a

z
<

«

2h

X
hV
og
LJ IE
Ij ?

us
>
zs
QCif.
U

510 Marquette BIdg.,

ELECTRICIAN PUBLISHING

Chicago.

CO.,

6IO Marquette Bldg., Chicago.

a
>•

Gentlemen:

u
z

Inclosed find

;°°.

f^

for

which please send THE WESTERN ELECTRICIAN

weekly to the following address
u

12
for

^

months

;

this order to

firo

into effect

with current number.

I

1-

li?

(0

^£

u
^

Name

-

~o

a
<
u
X

MONON ROUTE
C.M.aP Rjwy."
—
LUXURIOUS PARIARAND DININO
CARS BV DAY.
PALACE SLEGPIMGAND COMPAlTr
MBNTCA.RS BV MIGHT,
e *TR>\JN5 D.A.IL1Y BETWEBM
CHICAGO AND THE OHIORIVBR
A(slD

/^uarcss
$3.00

a Year

(52 Numbera)

$1.50 6 Months (36

"

)

v^i^jSV

WH^f'I>OEl

''"*°"'^"°"

FRANK J.QECD.ar-'i.PMi.Aai C HAS. K ROCK WUL

CHICAGO.

T«A^Ho>

Septanber

13,
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CEDAR POLES

LINDSLEY BROTHERS CDMPANY.WnOLESALE PRODUCERS ""Sr^'ill.'-'"^
PORTLAND.OREGON &SPOKANE,WASH. SQ-FDOT TO 80 FOOT

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

OUR STOCK OF

M ICM.

Central Manufacturing Go.
Cliattaiioosa,

Teen.

TROLLEY POLES
AND
TROLLEY TIES

Mfre. and
Dealers In

Yellow Pine,
OioES Arms,
Looist Fins,
Oalc Flss, Blectrleal MgnMisgE, Oak Btaokets.
LAROK =tTOCKB UN HAND.
Delivered prices quoted. F. O. B- cara, your clCy,
in

the biggest ever. Our shipping facilities among
the best and prices— but wait till you write us.

any quantity.

is

"When we

Send your Book Orders

quote," but
the order if

610 Marquette

Bldg., Chicago.

get-able

it is

WHITE CEDAR POLES.

MALTBY LUMBER
BA.Y

to

ELECTRICIAN PUBLISHING CO.,

we don't
when we do quote we get

haven't the stock

CO.,

•i-^mp-t

ipi-v^^rffcs

'"";L.tJ!t''S?''^TOMAHAWK, WIS.
fronn L.are^ S't^^k.

tlTY, IVIK
yon want

If

CEDAR POLES
POSTS,
SHINGLES,

Tie Plugs, Paving Blocks, Etc.

Write Us

It

will pay.

THE MORSE CED>RC0.5aelnaw,llllcli.

POLES, TIES, POSTS. '""SirSSSr
W«

PRODUCERS.

want your

CEDAR POLES.
From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

Inquiries always.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

FULMER LUMBER

D. M.

WORCESTER
MARINETTE,

Produoirs and WholettUrs of White Ctdar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

ARMS.

JENNINBS,
•Ti LOUIS.
LOMQ LIAr
ft

eiDAR.

IIAIIteEDARMl9 80n.

PINK AND PIN.

eh«mlo«l Building.

POLES

W.

C STERLIHfl i SOI,

Cedar

TIES.

MONnol, IKCM.
Buna r*i« Tudf In Mtehlna.
WlMllMlli FMduMM
F

iar

CO.,

WIS.,

CROSS

BERTHOLD

POLES.
WMm

C. H.

CO., Florence, Wis.

TORREY
CEDAR CO.,

Poles

CLINTONVILLE, WIS.
Larg* Stock Cenittntly

J

m Hm*

M r«i

THE STANDARD
POLE & TIE GO.
S 44

BROAD

ST.,

NEW YORK

MEDORA
WITTENBERG CEDAR

CO., Wittenberg, Wis.
A LARGE STOCK AT LOW PRICES.

O.

MUJ

J.

Producers and Wholesalers

dar

\A/Kii-t<
Main Yard and

Office at

of

POuE DEALERS ADVERTISING

have A jood

aswnmeit

of

TRY A CARD.

LARGE STOCK CARRIED

MENOMINEE, MICH.

Poles od haod, and can eiecule orders promplly.

CEDAR

A.P.nOPKINS

S.

WRtTE

US
CO.ESCANABA.MlCM.

/ / (ttf

20

ft.

to

75

It.

LENGTHS.

MEDORA,

IND.

Writ, us (or Prices.

"

LOMG OISXANCE 'PMONE^ /

COM PANY

CHESTIT POLES

ranch Yards Nathan, Mich.; Stager, Mich., and Pembine, Wis.

^t

MILLI NG

THE

WESTERN ELECTRICIAN OBIAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
IN

%i'hki^r"'
CEDAR POLES
UPON
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 23a-3l-32 Lumber Exchange, Minneapolis,

IMInn

—
WESTERN ELECTRICIAN
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Facts About

Transformers

Average Temperature

Every

the

in

coil

Westinghouse Transformer shares equally

in

the cooling

The

(1)

cooling

oil

as

exposed spread end of one

any

other.

Each

coil

coil

presents the

thus passes

same

surface in contact with

heat with equal

off its

facility,

and no

unequal expansions occur to injure the insulation.

Heat generated within the

(2)

through layers

interior travels, not

This

but along highly conducting copper to the spread coil ends.
spots " develop,

and

this is

why

temperatures are uniform in

is

of insulation,

why no

"hot

O D and Type N Tran£=

formers.
There is practically no difference between the temperature meastrcd by a
thermometer placed between the coits and that measured in the copper by the
This is actual proof of the uniform temperature in O D and
resistance method.

Type

N

Transformers.

FOR TRANSFORMER BOOKLETS ADDRESS NEAREST SALES OFFICE OF THE

WESTINGHOUSE ELECTRIC
New York,

Manufacturing

and

Co.

PITTSBURG, PA.

Atlanta, Dallas, Boston. Buffalo, Chicago, Cincinnati. Los Angeles, Cleveland, Detroit, Minneapolis, Philadelphia, Pittsburg, St. Louis. San Francisco, 5yracu.>:e,
Seattle, 5alt Lake City, Baltimore, Denver, Mountain Blectric Co. Canada: Ahearn & Soper Limited, Otta\\'a.
Mexico: 0. & O. Branilf, City of Mexico.

All the inspections and tests we have mentioned
before are only a small part of the entire number
of inspections that a Buckeye lamp has to pass
before it reaches the market.

BETTER BUY BUCKEYE,
BECAUSE,

1537 Monadnocl<

ill.
1419 Real Estate Trust BIdg., Philadelphia.
202 Real Estate Trust BIdg.. Pittsburg. Pa.

BIdg., Cliicago,

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

FIVE

GOOD
BOOKS

Suite

Electrician Publishing

*^The Recognized Authority on Wiring and Construction."

The universally adopted National Electrical Codeexplained
and illustrated in this year's edition of the haud-book.

Standard Wiring
Jr.,

A. I.E. E., Electrical

Co.,

510 Marquette
CHICAGO.

ADOPTED

NONA/ READY!!
MOONLIGHT SCHEDULE
R

the only book on Wiring and Construction kept strictly

up

to date.

contains

all

the necessary Tables, Rules, Formulas and Illus-

trations.
It settles disputes,

and

if

EACH.

Building,

ILL.

BECAUSE

It

ONE
DOLLAR

Engineer and Inspector.

By the Fire Underwriters of the United States.
By Cornell University. Stanford University and other Technical Go! leges and Schools.
liy over 27.000 Electrical Engineers. Central Station Managers
and Wiremen.

It Is

Pa.

WESTERN ELECTRICIAN'S

For Electric Light and Power.
By H.C. GUSHING,

CLEVELAND, OHIO.

Main Sales Office and Worlcs,

referred to before wiring will prevent

ARRANGED

IN

I

BOOK FORM, POCKET

SIZE.

disputes.

Flexible Leather Cover (pocket size), $1.00.
Sent post paid upon rffeipt of

prlct-,

by

Electrician Publishiho Co.,
CHICAGO,

jio Marquette Building,

ILL.

10 Cents per Copy.
ELECTRICIAN PUBLISHING

CO.,

,

Send

for

510 Marquette

It.

BIdg.,

Cliicago.

September

13,
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TYPE A OIL TRANSFORMERS.

EASE OF INSTALLATION —An

examination of the
and diagrams in this bulletin will reveal the refinement of design and construction of the details of these
tranformers which indicate their general superiority over
Special attention has been paid to the
other transformers.
matter of ease of installation. Sizes from .6 Kw. to 2.5 Kw.
oapacity are equipped with a single hanger iron illustrated
in Fig. 7.
Capacities from 3 to 25 Kw. are equipped with
illustrations

double hanger irons as illustrated

in Fig.

8,

while sizes

above 35 Kw. are considered too large for installation on
hanger irons and are furnished with lugs or feet on the base
of the case, as in the majority of cases they will be used for
sub-station work.

SUSPENSION HOOKS

— The

suspension hook fur-

nished with Type A transformers is a distinct novelty and
possesses valuable features which will be appreciated by the
practical engineer.

Instead of attaching the hanger irons to

is common practice, the hooks are provided with studs
which properly fit into the lugs cast on the transformer case. In addition to the studs on th«
hooks a pivoted locking cam is mounted on the hook at a proper distance from the stud to force
the stud up into the pocket. These suspension hooks may be readily attached to the transformer
before it is elevated to its position on the pole, or the hooks can be set in place on the pole and
the transformer raised in the ordinary manner Jntil the pockets (AA) on the back of the case
engage with the rivets or studs
(BB) on the hanger irons. If
the hooks are attached to the

the transformer case by bolts and nuts as

trarisformer

before

it

is

elevated, the eccentric

cams

(CO) should be

home

driven

with a h

am m

sufficient

force to drive

rivets well

up

e

r

with just
the

into the pockets.

The same procedure

is

fol-

lowed after raising the transformer to the hooks previously
mounted on the pole. These
hooks are intended to overcometheinconvenience caused

by the

when

loss of bolts or

nuts

and the difficulty sometimes found in
installing

removing
when

old transformers

the bolts become rusted.

These new

hooks do not

necessitate using a

wrench

any other

mounting.

tool

in

or

Their other good qualities are
SUSPENSION HOOKS FOR 'WOOD" TYPE A TRANSFORnERs

A Complete
10

=

Bullotifi on.

a.ny a.ddre9s

A

Wood Type A

Very evident.

Oil Transformers wiU be sent
it
from the nearest office.

postSLl will bring

—

WAYNE ELECTR.IC

FOR.T

MAIN OFFICE AND FACTORY: FORT WAYNE.

WORKvS.
IND.

BRANCH OFFICES:
Boston, Ma.98., 518

Exch&nge

Bldg.
Syracuse, N. Y., 717 Dlll&ye Bldg.
Chlca.«o, lit.. 623 M&rqviette B'tdt-

Yokoha^ma., JeLpv^n,

B«.tfneLll dl Hilles.

PhlItk.deIpMs, Ps., 1100 Penn Sq. Bldg.
St. Louis. Mo^ 818 Lincoln Trust Bldu.
St, Pa.ul. Minn., 615 CermaLnl«. Life BIdti.
Cr&nd R.&plds, Mich,. 222 Houseman Bldf.

PlttsbvJi-J .>a„ 902 Flfi;\ Avo,
Clnolrkr-&:l, 0„ 40.i Nef,YO BIdil,
Ailciita., Ca.,. 8 South ?^ro».d
.'
;:,
•" "., '^f' >'

i

Now

•
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McNAMARA BROS.
HEiriET

Sf iTSHBOflgJDS,
SiaYE^MB M/JBBLE.
ELECTBJE

Write

tor

ALLiS-GHALMERS
CHICAGO,

Fair Haven, Vt.

Catalogue B,

,

for spring!

Sole Builders
of

HUNTINGTON, IND.—WABION, IND.

REYNOLDS

CONTRACTORS
Consulting, Mbchanipal and ELECTnicAL

ENCINEERS

CORLISS

or

Eiectrlc Railways Built by us:
For tbe Milwaukee, Racine & Kenoslia
Electric Ry. Co.. from Soutb Milwaukee lo
Kenosha, 24 miles.
For the ('liicago & Milwaukee Electric Ry.
Co., from WaukesantoN. Evanston.26 miles.
For the Ft. Wayne (Ind.) Southwesrern
Traction Co., from Ft. Wayne to Wabash,
45 miles.
We have been awarded the contract for the
construction of an electric light plant at
Lebanon, Tenn.

-WIRE

U. S. A.

JI.E»MOTT&CO.
Ebtimates Fubnirhbd on All Kindb
ELECTRICAL CONSTRUCTION.

-

CO.,

ENCIINES

T'.i^v

For All

Power Purposes

jt is

drawr?.—

cold

SPECIAL ENGINES F0» ELEGTRIC LIBHTand STREET RAILWAY PURPOSES.

RIEDLER

PUMPS AND

AIR COMPRESSORS.

NCANALST'

CMICAGO

'1^-

ILL.

USA-

VULCANIZED FIBRE.
Higfust grades for electrical imuUtion and meclianical purpoies, in sheeti,
and special ihapes. Cataloguei and samples on application.

tubes, rods

VULCANIZED FIBRE
THE BEST

CO., - Wilmington, Del.
It

Pays to Get tbe Best from

EDWARD
BONVILLE
HAVEN, VERMONT.
Lock Box

VERMONT

SLATE
FOR

Electrical Purposes.

p. O.
24, FAIR
Manufacturer
of all kinds of Slates for Electrical
All Sizes of Slate Switchboards.
Best Black Enameled and Marbleized Finishes In Vermont.

Purposes

M

IM

AMERICAN ELECTRICAL HE'ATER CO.
Manufacturers Electric Heating Appliances,

Write

for

193-197 River

cutaloguu
utaloguo.

St,

DETROIT MICH

LARGE stock
NO DELAYS
I.

X. L. WeattierprooJ, or

IN

SHIPPING.

Grimshaw Rubber Covered Wire.

I

Any

size or

quantity.

Electro

The

—

Conduit American Circular Loom. Peerless TransColumbia Carbons, Edison Leland Battery,

Galvanized

formers.

best direct current

Arc

Lamp

on the market, tbe

"ANDERSON."

TRY US ON AN ORDER.
^TSIE>^Y,q WCjuRHltAD EliPHIAWefl I cJA'G OXIJ^^

ST. LOUIS ELEGTRICilL
NO. 1118

i Black Diamond
Kst. 1803.

File

Special
Prize

Awiirded ai

Gold medal

International

at Atlanta,

Expositions

1895.

SUPPLY

LOUIS,

CO.,

MO.

ENGINES
FOR

ELECTRIC LIGHT AND

POWER
J*

ovr «oou8 a.he on saiib in kvebt i.eamnq haki>lf abk
stuive; in thb vnitbd states and vanada.

SERVICE.

TYPES:

HORIZONTAL
VERTICAL
SIMPLE

COMPOUND.

I.

ST.

HIGH SPEED

Inc. 18»S.

Medalt

&

ST.,

Works I BUFFALO

Twtlve

0.

PINE

BARNETT COMPANY

r^KlLADELPHIA, PA.

SIMPLICITY OF DESIGN.
DURABILITY OF CONSTRUCTION.
HIGHEST STEAM ECONOMY.
CLOSE REGULATION.

BUFFALO FORGE COMPANY
BUFFALO,

N.

Y„

U. S. A.

a

.

Vol.

ini.

Ph

$3.00

Audi. ^IJS^
^^nSi.^^sa*o"

IMPI
FY
IIVlr^LiCiA.

.CHICAGO,

SEPTEMBER

Entered at Chicago Postofflce an
mall matter ot the BocQnd class.

20, 1902.

INSULATED
WIRES AND CABLES.

N.

RUBBER COVERED. WEATHERPROOF UNDERGROUND AND SUBMARINE.
WCSTERN CELLING AGENT.
Company,
"''*'^t'^°„t,°"'^

I

HlXSOn,
H.
I. R. HIXSON,
CHICAGO,
Biock. CHICAGO
l37Monadnock
lonadnock BJoch.

Rubber

_^_^

Co.'

RUBBER COVERED

Simplex Electrical

KS A.ND OABI_KS.

^A^ii

BOSTO N, M ASS.

.75-81 Cornhlll,

12,

Nation ml
India

R.

1.

Ni

ClITS A COPV.

10

OFFICK AND FACTORY: BRISTOL.

R.

I.

VRAOV MAWN

1S89—Paris Exposition,
Medal for Bnbber Insulation.

*.0N'^

CRESCENT RUBBER INSULATED

WIRES AND CABLES

1893-WorId'8 Fair,
Medal for Rubber Insulation.

Natlonkl Code Standard.

CRESCENT INSULATED WIRE AND CABLE

TWE staxhaxd for

New York Oflice,
•3 BARCUY STREET.

RIJBBKR IKSVIiATION.

CO.,

Main OffiM and Factory. TRENTON. R.

I.

Sola Manufacturers of

Manson

Olonite Wires, Okonlte Tape,

Tape, Candee

THE OKONITE
SIKl.Sc^.l?:;, (•«"•«•'••

Wires.

The Bossert Electric Construction Co.
MANUFACTURERS OF

CO., Ltd.

253 Broadway, Hew

-

";;«!'•

STEEL OUTLET AMD JUNCTION BOXE8,

a'M33f„%";§SS;:"''''

York.

SWITCHBOARDS, PAKFL BOARDS,
ij-rtOJK, r«K'\A^

S^l^ITCHES, FTC.

voRK.

INDIANA RUBBER AND INSULATED WIREGO.,
^^«*N/^^

Wires ire teslMl

I

,

New

York.

101 Milk

CROWN

IN use;

»»»»»»»»»
PHOENIX GLASS ay
TTIMD

MANUFACTURERS OF

RAIL BONDS.

GAS AND ELECTRIC
GLOBES, SHADES, Etc.

American Steel &Wire Co.

VEHICLES,

LAUNCHES.
LOWELL MODEL

SEND FOR A COPY OF OUR Nmv ANS

CHICAGO.

NEW YORK.

WORCESTER.

SAN FRANCISCO.

DENVER.

Pittsbnrgli.

pay you to be put on our bi-monthly free mailing

list.

Shall

New

York.

Chicago.

Thank

you, send your address.

ELECTRICAL APPARATUS.
Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

MONARCH
247-240 Pearl

THl

EleeMDai

Waverly Park,

purchase of good goods will establish

FIRE APPLIANCE CO.,
New York City.

St.,

a high

Ingtrnment

NEWARK. N

stanilaru

in

your plant.

to do

Co.

lLlU Klu

J.

THIS, BUY

ALL YOUR

SUPPLIES

I

BERLIN: European WMton Electrical Indrument Co.. No. 88 RItterstratse.

LONDON:

Elliott Bro'i..

No.

101 St. Martins

Lane.

Tie

f estOD Staiiari

FROM THE OLD RELIABLE

Portalile

Direct Reafling
1

Voltmeters and

13

W. THIRD ST.

tlUtndkrcl i'ortAblfl

AU«mattDC

Direct Cnrrent Watttn«t«r for
T>afnpT«itLQe.

aoiJ

MsoUon

the

Wimi!t

CINCINNATI,

O.

FOR HIGH CRADE

Alternatlsg and Direct Current Circuits

OD

uUmi ANT

Wattmeters

Are the only standard portable instrumenis of the type deserving this
name. Write for circular and price
lists 8 and 0.
KLZortLtcun when

wrttln)! tor catalOKUM.

VARNISHED
INSULATING
ADDRESS
.

.

,.

Standard Varnish WoRits
CHICAGO

•

ERICSSON TELEPHONE CO,,
296 Broadway, NEW YORK.

IDEAL FIRE PROTECTION FOR ALL

VlfESTUK

'

LATCST CATALOaUC.
|

CO.,

NORTH CHELMSFORD, MASS.

will

P«.

^heHobarf EIecMft.Co.,TroffOkta.

WIRES

A TELEPHONE THAT TALKS.
we?
it

St.,

Bipolar and Multipolar Hotori
f ro-n K to BO horsepowtr. DynmmoB from 10 Uehts to 7(», W* MU
or rent. Good profits for ueita.

-FOR-

i^

Philadelphia,
Boston.

Alao Hish (irnde Kubber Covered Wires and CablcB.

OF EVERY DESCRIPTION.

GASOLINE MOTORS
BICYCLES,

1225 Betz BWg..

City.

Elect rIcCableSiCondulf SiWires and Accessories.

I

ELECTRICAL

A Edison.
St.,

^ir

St,,

New York

«4*p«

Electrical Engineer Institute,

240 242 W.23d

J

Go.

66 Liberty

»#»

tric I.lfflilln?. Kici-crlcltailwaTe,
Icat Kiik-lM-crliig, McchaDical DrawinR.
Inetltote
cto- nt voiir tiomo. hv miiil,

Oept. K.

Pittsburg.
Mills
Bldg., San Francisco,
"

BAR£ AND INSULATED

Wrtie (or our true lUustrftted Book.

"C» BKome an ElcctrictI EngloKr."
ElecWe t«ivh Flei-trlt-al EoirlneerinK.
Mecllaliliy Tliuif,

Weltinghouse Bldg.,

Chicago,

ODD

ELECTRICAL ENCINEERINC TAUGHT BY MAIL.

ladonMKl

l»'^

JONBSBOBO. INJO.

at Factory.

822 The Rookery,

JT

I

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.
TELBPHONB, TBLeaRAPIf AND FIRB ALARn CABLBS.
All

^fI

I

Gable

URdergfound

Standard

MANUFACTURERS OF
Paranit* Rubbir Govarad WIraa and Cablaa,

MEW YORK

*,

i'
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1
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DO YOU WANT
STREET-RAILWAY
BUSINESS?
you wish to increase your business with the street-railway
IFinterests
of the world, you should be represented in the

WESTERN ELECTEIOIAN

and 11th. These
two issues will cover the annual meeting of the American StreetRailway Association to be held in Detroit, October 8th, 9th and
10th. The attendance promises to be unusually large. Many concerns wishing to exhibit at this convention were unable to obtain
of October 4th

space.

The

WESTERN ELECTRICIAN

of October 4th will be distrib-

uted at the convention, and the issue of October 11th will contain
the report of the meeting.
A large attractive announcement would enable you to place
the merits of your products before almost every possible buyer.
Give us an idea of what you wish to advertise, and we will be
pleased to get up an attractive announcement for your approval.

RESERVE YOUR SPACE NOW, AND
OBTAIN A CHOICE LOCATION
:

^y*

^y*

^)r*

WESTERN ELECTRICIAN,
51

Marquette Building,

CHICAGO.

fw
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i
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20,

TheElegtrig StoragePA..BatteryGo.
f9|HIL.ADEL.PIHIiB^,

The

"Cblovlbe Hccunuilatoc" r/^3,erl';^X"'^'i^»?.'«a.^^^^

Etc.
Alarm and Telegraph Service, Train Lighting, Laboratory, Etc.,
EW YORK.
W.
PHILADELPHIA. 260
BUFFALO,
200
rattfryJb
BATTERY
The **l£VlbC HCCUmUlatOr" ror Electnc vehicles.
CHICAGO. 264
3937
148

.

DEPOTS
PRICE USTS AMD DESCRIPTIVE BULLETINS FORWARDED UPON REQUEST.

<1FFICKS;

;

New York, liosTON,
CiucAno.
Avo.A I9th$t. IWUroadway. 6USuuoSt. M.irtnunti Hid.

Baltimork.

ADKr.ruiA,

St. Louis.

Wainwri-lu HUi.

ComiiiGiilul Trust llld

A DAY M5 NIGHT SIGN
A

in

mind

that

FEDERAL
ELECTRIC
QI/^'MC
daytime

in

^2S0

f*^^

M'^**-'^^

YEAR

ST. LOUIS.

Olive St.

:

DETROIT, MICH. 101 Woodward Ave.
Havana, Cuba.
Detroit,
F. G Greenwood. Mgr.
Michigan Elec. Co.
34 Empedrado Street.

ELECTRIC

COMPANY'S

are unequaled for driving all
classes of machine tools.

atequally
night
strong argument.

tractive at

—a

St.

Michigan Boulevard.

DIRECT CURRENT MOTORS

are

>^*^-'*^^^
and

,

SPRACUE

novelty in sign coastructioD.

Bear

Cleveland,
San Francisco,
Nevada ISlock. Now England IJldg.

18th St.
N. Broad

Pearl St.

Write for Descriptive Bulletin No. 206.

net

income per kilowatt of
investment is averaged from

station
300 of these signs in service in Chicago.
Write for Bulletin No. 50; large size
halftone engraving of this sign on fine

enameled paper sent

GENERAL OFFICES:
527 W. 34th St., New York.

free.

CHICAGO OFFICE:
Fisher Building.

Federal Electric Co.
\rtO«n*L ELECTRIC COM P«NY PATENTS.

84 Market

^

Street,

CHICAGO,

ILL.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

%

AGENTS

THE CUTLER-HAMMER MFG. CO.

:

STUIITEVXNT ENGINEERING CO.. LONDON. ENG.
KILBOURNE & CLARK CO.. SEATTLE, WASH.

An INCANDESCENT LAMP represents a large investment

BAKER

tigllance in cutting costs to a

408

mlnlmim.

NEWARK, N.J.

N. J. R. R.Ave..

of capital, Ingenuity

and skilled workmanship,

A successful lamp maiuficturer can sot afford

& OO.'SNEW
120 LIBERTY ST.,

It

MAIN OFFICES AND FACTORY:

BRANCH OFFICFS:

MILWAUKEE.

NEW YORK-CHJCACO.

is sold at a price

lo low as to necessitate eternal

to experiment with poor materials.

N

This explains ihe popularity of

|9 l^iOm
^i^ IVI
"^^ ^
^
^ LJ

YORK.

We buy and
Refine

Platinum
Scrap alaoa

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Ad&ms-Bagn&ll Electric Co..—
AkroD Smoking Pipe Co

—

AUU-Cbalmers Company
American Battery Co

20

—

American District Steam Co.—
Amer. Electrical Heater Co..—
15
Amer. El. Telephone Co
American Electrical Works.. It
Amer. Steel A Wire Company 1
16
AndersoQ A Sons, W. H
Baker

Company
Vacuum Co

3

.&

Barlo
Barnett Company, G.
Barron A Co.. J. S

10

i

H.

.

.

.20

—

W

8
Bayley ASonaCo.,
BeardsIeeChandellerMfg.Co.lO
Beardaley Gravity Dam it

—

CoDS'.ructlon Co
Bcldler&Co, Francis

Bertbold

<5c

A Co., Charles
BonvlUe. Edward

B«sly

H

Brown A Leasure
Buffalo Forge Co

17

20

Chaao-Sbawmnt Company. ..11
C.

A5. W.

R.

R

.

A Mfg.Company—

—
Fuse Company
Dearborn Drug A Chem. Co.. 8
Diamond Meter Company
Dlcke Tool Company
16
D.

A W.

—

Dixon Crucible

8
4

Chicago EdisoD Company. 4, 12
Chic Fuse Wire A Mfg. Co.. .20

—

Hartford Steam Boiler Inspection A Insurance Co...

Hazard Manufacturing Co
20
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
12

W

Holcomb-Lobh Co
Holmes Fibre- Graph. Co
Hopkins A Co., A. P
Huebel Company, C. J
Humphrey, Henry H

—

17
6
17

16

10

A Company

7

ElectricalEngioeer Institute. 1
Electric Appliance Company. 10
Electric Storage Battery Co.. 3
Electrician Pub. Company.. .18
11
Ely ACo.. Allen P
Ericsson Telephone Company 1
Federal Electric Company... .1
"For Sale" Advertisements.. 12
Ft. Wayne Elec. Works., InclS
17
Fowler, .John H
Franklin Eng. A Elec. Co
Fulmer Lumber Co., D. M. ...17

—

General Electric Company..

.

5

Illinois Electric Specialty Co. 10
Illinois

Maintenance Co

12

Incandescent Electric Light
Manipulator Company
10
Indiana Rub. A Ins. W. Co. .. 1
Rubber
A
Gutta
Percha
India
Insulating

Company

4

—

Internat'l Corres. Schools

—

Leather Preserv. M. Corp
Leffel

A

Co.,

James

8

Llndsley Brothers Company.. 17
Lowell Model Co
1

Machado A Roller

Manhattan Elec. Supply Co..~
Marinette Iron Wks. Mfg. Co.
Matthews A Bros.. W. N
11
Mayer, Geo.

M

4

McLennan & Company, K
McNamara Brothers
Medora Milling Company
Metropolitan Tel.

A

.

.

..10

—

El Co. ..14

Mica Insulator Company

10

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

12

Morae Cedar Company
Mott A Company. J. E
Munsell A Co., Eugene

17

1

—
15

—

Jeffrey Manufacturing Co..

New York

J

h

11

Eartavert Manufacturing Co.20
Kellogg Switchboard A Supply

Company

15, 17

A Son, Mathlas
Kohler Brothers
Kokomo Tel. A El. M, Co...
Klein

ITor Ol0.ssl£iecl Irxdeat of

16
10
.14

Ins. Wire Co
Norton Tool Company, The.

Okonite Company, The
Paragon Fan

A

S.

1

Co

8

Piguolet, L. M
Pittsburg A L. S. Iron Co
Porter Cedar Company

4

.15

.

Motor Co

ParseilAWced
Perrlzo A Sons
Phillips, Eugene P

—
4

,

Rauscher, John
Relslnger, Hugo
Reliance Electric

17
11

Phillips Insulated Wire Co.. 11

A.ci-v-ejrtlsea3n.o3ti.t®

Sterling Electric Company... 14
Sterling Varnish Co., The.... 10
Sterrett

17

Stilwell-Bierce

17

Company
Stow Mfg. Company

—

Stromberg-Carlson TeL Mfg.

.

—

Sawyer-Man Elec. Company. 18
Schoonmaker Co., A. G
12
Schott. W. H
10
Schureman A Hayden
12
Scientific Exchange
12

—

Shelby Electric Company
Simplex Electrical Co., The., l
Simplex Elec, Heating Co... 10
Smith Co., S. Morgan
8
.

Spies Electric Company
11
Bprague Electric Company... 3
Standard Electric Company .. l
Standard Pole A Tie Co
17
SUndard UtMlerf. Cable Co.. 1

Standard Varnish Work!
Standard Vitrified Cond. Co. 6
Stanley Instrument Co
5
Steam & Elec'l EciuipmentCo.ia
SterUng ASon. W. C
17
1

fiSeo

9

—

Company

16

Sturtevant Company, B. F...a)

Toerring Company, C. J
Torrey Cedar Company

10

Triumph

10

U.

Louis Elec. Supply Co. ...30
Sargent A Lundy

.

9

9

9
Replogle Governor Works..
Reynolds Electric Company.—
13
Roebling's Sons Co., J. A
12
Rose Electric Company

St.

Pump Company
A Smith- Valle

10

7

Company..

. .

7

National India Rubber Co.... I
16
Nauglc Tie Co., E. E

..

Company

Phosphor-Bronze

11

17

International Tel. Mfg. Co. ..15

Johniton, Thomas

Phoenix Glass

4

11
Maley, Martin
Mai tby Lumber Company.. .17

8

Co., Joseph.. 8

Edwards

1

10

—

Continuous Rail Joint Company of America
11
Crescent Ins. Wire A Cbl. Co. 1
Crocker-Wheeler Company
7
Cutler-Hammer Mfg. Co
3
Cutter Elec.

General Incandescent Arc
9
Light Company
General Incand. Lamp Co
Great Western Smelting A
12
Refining Company
Gregory Electric Company... 12

4

11

5
Central Electric Co
Central Manufacturing Co.. .—
Central Telephone A El. Co..—
11
Centtiry Glass Co

CUcago A Alton Railroad

16

20

17

Bossert EL CoDstmctlonCo..
Brooks, HaU L

Connor Company, R
Consumers Carbon Co

Edison Decorative A Minia10
ture Lamp Department
7
Edison Mfg. Company

16

JeanlDg.-i

Chicago Insulated Wire Co..—
C. M. ASt.P. R. R
8
Chicago Pay Station Co
H
Columbia Telephone Mfg.Co. 14

I*&.^g O.

S.

Electric

17

Co

Electric Mfg.

Co

15

Valentine-Clark Co., The
17
Varley Duplex Magnet Co
Vlndex Electric Company.... 4
Vreeland, B. F
18
Vulcanized Fiber Company. .20

—

Wagner Electric Mfg. Co.....—
Walsh's Sons A Company.... 12
Western Electric Company... 7
Western El. Supply Co

—

Westlnghonse
Electric
Manufacturing Company

Weiton

A
.

Electrical Inst. Co..

Whltaliaad Company,

.

.

18
1

W. W..1?

Whltmore, A. E
17
Wlckes Bros
I2
WUlyouDp. ElmerO
WticoDiln Central R. R
8
Wittenberg Cedar Co
16
Worcester Company, 0. H
17
Worcester Polytechnic Inst.. 4

—

.

. , ,

:

:
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WESTERN ELECTRICIAN

If

September

HIGHEST CLASS INDIA RUBBER
should

you

....

buy

Complete stock

H^

NEW YORK
114, 116

&

lis Liberty St.,

and

CHICAGO EDISON COIVIPANY,

TRADE-MARKS

139

ADAMS STREET, CHICAGO.

Raven Black Core.
Raven White Core.
tags.
We also manufacture Crimshaw and Competition Tapes and Spiicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:

New York.

CHICAQO

j

192 Desplaloes St.

I

•**•••••••*•***••*•••••••*

BOSTON

SAN FRANCISCO:

7 Otis St.

33 Second St.

CARBONS

AN INSTRUMENT
FOR ISOLATED PLANT WORK.

The

LANCASTER, OHIO,
of all

all

purposes.

WORKING DRAWINGS FOR SPECIAL AND
AUTOMATIC MACHINERY.

Mechanical

Engineer,

The Franklin Dynamo
Diameter of Base Flange. TVs Inches.

50 Watts.

For amateur construction— very

This popular type of WHITNEY instrument has a polished ail brass case

machine or small lathe; run as a gen-

movement

list

effi-

cient. Will drive a dental engine, sewing

erator,

giving equally divided scales and dead
heat indications. The ammeters of large
capacity are supplied with separate
shunts.

Send for complete price

10 Volts, 5 Amperes.

3,000 to 4,000 revolutionB. Setaofmaterial, flniahed partu, complete machines.

PRICE $16.50.

will furnish current for six 6

candle-power lamps. Parts 83.&0.86,S8.50.

Complete «12.50, Write for circular

PARSX:LL
129-131

W.

a "WEED,
New York.

31st street,

16.

1561

Monadnock

Block,

Denver and

Chicago,

III.

THE WOR-CESTER.
Polytechnic INSTITUTE
EDMUND

A.

ENGLER,

Ph.D.,LL.D., Preeident.

Courses of study in Mechanical. Civil. Electuical EnQiNEEHiNO, Chemistry, and General Science. Extensive
laboratoriea in engineering. Electricity. Physics, General and Industrial Chemistry. Special facilities in Steam
and Hydraulics. Catalogue showing positions filled by
graduates mailed free. Address
J.

K.

MARSHALL,

i

****•¥**¥*******

There

management can make

it.

The Overland Limited,

a
magnificent electric-Hghted train, less
than three days Chicago to San Fran-

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

The North^i Western Limited,

OR
York, N.Y.

west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

two nights

ELECTRIC APPLIANCE CO., Chicago, III.
WESTERN ELEC'L SUPPLY CO., St. Lonis, Mo.
ELECTRICAL ENGINEERINQ CO., Minneapolis.
STANDARD ELECTRIC CO., Cincinnati, 0.

ROLLER, Ne»

train service of the
Railto Omaha,
the Pacific Coast on the

cisco, daily.

Registrar, Worcester, Mass.

and our

attractive discounts to

MACHADO &

through
THE
Chicago & North-Western

way from Chicago

DEVELOPING OF ELECTRICAL INVENTIONS A SPECIALTY.
GEO. M. MAYER,

magnet

of Everything

U. S. A.

kinds and for

DESIGNS FOR PATENTS.

and a permanent

'Best

CONSUMERS CARBON CO
Carbons

LIST

of

sizes constantly on hand
f(
for
sale at lowest market prices by
all

WRITE FOR PRICES.

pass inspection and carry the above

MAIN OFFICE

^^

^^^P

Crimshaw.

ALL OUR WIRES

igo2

^^fl

ith the
you want Wires or Cables insulated with

INSULATION

20,

is

an

TRANSFORMERS.
^Aurora,
The YiNDEX Electric Company

electric lighted daily train

between

Chicago, St. Paul and Minneapolis.
H. R. MCCULLOUGH,
3d Vice-President.

W.

B.

Kniskern,
Agt

Gen'l Pasg'randTtt.

Chicago, 111.

III.

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th*

JKTTIX.

:x:iBi-E 1-UBi

^A/lRl

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,

••I

Sales Office,
IB Cortlandt St., New York.

YOIMKE

»«»»•••>•••••
(10928)

itiififjifiii^a«««»:::;;;:»::;:;»«;:;::«:»:««::
h:«hk:»::::::::::»:::

SSSSi

September

20,

WESTERN ELECTRICIAN

iqoj

OKONITE WIRES

TELEPHONE, TELEGRAPH, LIGHTING

For
and

nLOW/>

POWER

CIRCUITS,

MARK.

We

Sliip

"COLUMBIA" LAMPS

anywhere that a

or

rubber insulated wire
TRADE

ara the best

required.

is

from stock.

264-266-268=270 FIFTH

Craimt €l«lrlrCjmijRiug,

CHICAGO.

GENERAL WESTERN AGENTS.
,< ,<

.< ^<

,>«

.,<

._•«

^<

^>t ^>: ^-s ^^e

jt

^"i

^ ^ ^x ^^^ ^^ ^ jf ^ jn S S ^ ^ ^ -^ ^ ^* S ^ ^ ^ ^ ^ jf ^ .^.^ ^

yi ^< jt ^< ^* ,^

AVENUE,

Jit

,it

S ^ J* ^ S ^ ,^ ^ ,^ ^ ^ ^ ^ ,^ ,^ ^ ^ ^ ^ ^ jf

•f

THE GENERAL ELECTRIC COMPANY'S
•f

Series Enclosed

»

Arc Lamps
LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
THIS COUNTRY.

Write for

GENERAL
f.'

tP

».'

i<t^

1^-

1<'-

fr- 1-^ fT- fi'

ti'-

ti- tr-

tF

OFFICES:

ti- IT- fi' fT-

*•

f,- f,-

If

ii"

t? t? tf }?

!i?

t? tr

New

=

=

FLOTATION
^CORDING

OF THE MOVING PARTS OF

Rl

E:RIMA.-riNO
IS

IM

IVI

NO

SCHENECTADY,

424 PAGES.
ILLCSTKATED.
PKICE $2.60.
ELECTRICIAN PUBLISHING CO.,
SIO Marquette

Building,

^A/^^KTTIVIE-ri

CURREIM-r

ACCOMPLISHED BY

IC StJS

SALES OFFICE,
]'jS BROADWIV
NEW YORK CITY.

CO.,

NSIOIM

IVIEITKRS."

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,
(

JOHN KARTIN

•

X. Y.

-

omOAOO.

lllfSJiaiiiwiBriBJoiBiafiiillli^

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOUT

-

IN AIR

>A/E:^^F9.

STANLEY INSTRUMENT

N. Y.

f^^

ELECTRICITY FOR ENGINEERS.
NI-EY

Catalogues.

<t CO.,.^
I

San Fhancibco. Cal.
Loe Anoeleb. Cal.
Seattle. Wash.

WESTERN ELECTRICIAN

September

20,

1902

^^SSS^S^Jt^^^^^^JX^^-^<^^J*J^'S,^<^.^^<!^<^J^<^-^'^-^J*'^-^'^'!*'^<^'^*-^'^^'^J*-^J*<^^J*-^J*<.^J*<^S^^,^^J^,^,^JtJi.,*^^,»
W. LYLE,

R,

President and Manager

BARNARD,

B. S.

Vice-President and Secretary.

Standard Vitrified Conduit Company
UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS
General Office,

I

39 and 41

Cortlandt Street

-

=

=

New York

=

^

CLASSIFIED INDEX OF ADVERTISEMENTS.
Construction

Adjastem, Inc. Iiamps.
Manipulator Co.

Inc. El. Lt.

Tel.)
(T«l.
Matthews & Bro.. W. N.

AnnimelatorB.

fiiffht

Edwards A Company.
Electric Appliance Co.
"WcBtern Electric Co.
Western Elec. Supply Co.

Babbitt SKetal and
Solder.
Gr Western Sm. and Refg. Co.

Company.

Cross-Arm Braces, Etc.
& Sons, W. H.
CrosB-Arms, Pins and
Brackets.
Berthold A Jennings.
Anderson

Company.

Electric Apoliance Co.

Rauscber, John.

Company,

Splea Electric
western Electric Co.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Western Elec. Supply Co.

Belt Dresftlne.
Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Blowers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books. Electrical.
Electrician Publishing Co.

Brnsbes.

Cables. (See Insulated Wires.)
Cables, Electric (See Insula tedWtres) Copper, Sbeet
and Bar.
American Elec. Works.
American Steel & Wire

Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Weatern Elec. Supply Co.
Western Electric Company.

Points and

Plates.
Central Electric Co.

Chicago Edlaon Go.
Electric Appliance Co.
Boiilnger, Hugo.

Jeffrey Mfg. Co.

ClrotUt Breakers.
Co., F. B.
Mfg. Co.
Cutter Elec.

A

Western Electric Company.
Westlnghouse El. A Mfg. Co.

Coal and Ashes Handling Kacliinery.
Jeffrey Mfg 0«.
Coils and Ufaflrnets.

A Chem. Wks.

Weed.

Schureman

A

Hayden.

Triumph Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Electric Heatins Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

Kohk-r Brothers.
Mayer. Geor;j:e M.
Mott A Company,
Sargent & Lundy.
Schott,

Central Electric Co.
EliMtrlc Appliance Co.
SprftfTue Electric Co.
Standard Vltrllled Cond. Co.
Western Elect. Supply Co.

Parsell & Weed.
Eneines. t^team.

Allls-Chalmers Company.
Bayley & Sons Co., W.
BulTalo Forge Co.
Sturtevant Co., B. F.

Fan

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A CM. Co.
Electric Appliance Co.
General Electric Co.

Outfits.
Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Hazard Manufacturing Co.
IndlanaRub. A Ins. WlreCo.
India Rubber A Gutta Percha
Insulating Co.

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

FUes.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wka., Inc.
General Electric Co.
General Inc. Arc Light Co.
Illinois Electric Specialty Co.

Forgres.

TVire.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.

Western Electric Company.

Oears.

Roller.

ture Lamp Dept
Electric Appliance Co.
General Electric Co.

Elec. Co.

Inc. El. Lt. Manipulator Co.

Incandescent—
Replacers & Cleaners.

Ijamps,

Inc. El. Lt.

Manipulator Co.

liishtniuj^ Arresters.

Century Glass Co.
Phoenix Glass Co.
Western Elect. Supply Oo.

Wayne Elec. Wks.

Inc.

Westlnghouse

Be^y A

Co., Chas. H.
Crucible Co., Jos.

El.

A

Mfg. Co.

Heatine

and Ventilating; Apparatus.

A Son, Matnlas.
Slafiniot Wires.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Institutes.
Worcester Polytechnic Inst.

Insulators and Insulatine Blaterials.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Central Electric Co.
Chicago Edison Co.

Western Electric Co.
Western Elec. Supply Co.
WeatlnKhouao El. dc Mfg. Co.

Electric Appliance Co.

Co.

General Inc. Arc Light Co.
Indiana Rub. A Ine. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.

o:f

Diamond Meter Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Westlnghouse El. A Mfg. Co.
niica.
Munsell & Co.. Eugene.

minins Apparatus, Elec.
Crocker- wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse El. & Mfg. Co.
(See

Dynamos

Motors).

Nippers and Pliers.

American Electrical Works.
American Steel A Wire Co.

Poles and Ties.
Beidler A Co., Francis.
Berthold & Jennings.

Central Electric Co.
Electric Appliance Co.
Yorit Insulated WlreCo.
Co., The.
Electrical Co.
Electric Co,
Elec. Supply Co.

New

Okonlte
Simplex
Western
Western

Brooks, llallL.

Connor Company, R,
Fowler, John H.'
Pulmer Lumber Co., D. M,
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Iluebel Company, C. J.
Llndsley Bros. Co.

MaJtby Lumber Co.
Medora Milling Company.
Morse Cedar Co.
Naugle Tie Co., B. E.

&

Perrlzo

Technical i*sency.
Scientific

boards.
American

A'reeland, B. F.
Whitmore, A. E.

Wittenberg Cedar Co.
Worcester Co., C. H.

Sterling Electric Co.

Akron Smoking Pipe

Tools.
Anderson

Co.

Poirer Transmission
Jeffrey Mfg. Co.

Morgan.

StUwell-Blerce Smith- Vaile.

and

Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

S,

fOlI).

Sterrett Pump Company.
Bail Bonds.
American steel & Wire Co.
F. B.

Rail Joints.
Continuous Rail Joint Com-

pany of America.
Refiners.

Vindex Electric Company.

Wagner

Re-VTindins— Repairs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Westlnghouse El. A Mfg. Co
Turbine IVater YVheels

ACo.,

Jas.

Co., S.

Morgan.
Smith- Vaile

Standard Varnish Works.
Sterling Varnish Co.

Co., F. B.

Vulcanized Fibre.

Lt. Co.
El. & Mfg. Co.

Vulcanized Fibre Co.

YV'aiPrM ]iecI<;oT*>rnors.
Replogle Governor Works.

Illach'y.
Ely A Co.. Allen P.
Gregory Electric Co.

& Elec. Equipment

Leffel

Smith

Varnishes.

Cutler-Hammer Mfg. Co.
General Electric Co.

IpVires,

Copper.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.

Whitehead Company, W. W.
Wlckes Bros.
Slate.
Bonvilie. Edward.

Simplex Electrical Co.
Stanaaro Underground C. Co.
Western Electric Company.

Ma'cy. Martin.

McNamara Brothers.
Speaklnir Tubes.

Wire. Bare.
American

Central Electric Co.

Steel

A Wire Co.

Besly A Co., Chas. H.
Central Electric Co.

Fdwards & Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Electric Appliance Co.

Okonlte

Co., The.

Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.

Speed Indicators.
Besly A Co., Chas. H.

Standard Underground
Western Electric Co.

Electrical Inst, Co.

A

Wire Co.
lllaintii.

Bario

Steam

WlUyoung, Elmer

"
1 & Son, Mathlas.
fiaelnf

^Vclv(&irti«»6S33^eai1:itt

American

Steel

District

C. Co.

Western Electrical Sup.
X-Ray Outfits.

Steam Heatine

American

Co.

StUwell-Bierce

Rheostats.

Weston

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg.
Trucks, Electric Car.
General Electric Co.

Gt.West.Sm.and Refining Co.

Sprincs.

W. H.

Central Electric Company.
Crocker-Wheeler Company.

Morgan.
StUwell-BIerce Smith- Vaile.

A

Sons,

Transformers,

Pulleys.

Badt

A

Dicke Tool Company.
Klein A Son, Mathlas.
Norton Tool Company, The.

niachlnery.

A Co.,

Telephone Co.

Stromberg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Polish Oletai).
Hoffman, Geo. W.
Porcelain.

Pumps

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
St. Louis Elec. Supply Co.

Sons.

Co., B.

Exchange.

Telephones, Telephone
material and Sfritch-

Pitt.jburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.

Smith

Slate

Tapes, Insulating:.

Walsh's Sons & Co.

I>raft,

Meters.

motors.

Baker & Company.
Gt. West. Sm.and Refining Co.

Steam

Sturtevant Co., B. P.

Incandesent Electric Light
Manipulator Co.

and

Sold.

Sctiureman & Hayden.

(See Insulated Wires.)

Holders, Inc. Lamps.

Platinum Bou£;ht

(

iind Iflarble).

Bonvilie, Edward.
Maicy, Martin.
McNamara Brothers.

Bro., W. N.
Rose Electric Company.
Schoonmaker Co., A. G.

Klein

mechanical

Electric Storage Battery Co.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

SwitchHioards

Matthews &

liinemen's Climbers.
Anderson A Sons, W. H.

Dixon
Holmes Fibre- Graphite Co.

American Battery Co.

J.

Second-Hand

General Electric Co.

Graphite Specialties.

Johnston, Thomas

Bossert Elec. Const. Co.

Phosphor Bronze.

Gen'l Inc. Arc
Westlnghouse

Central Electric Co.
Electric Appliance Co.
Ft.

Steel Boxes.

Storage Batteries.

Badt

Ijamps, Inc., Adjusters.

Glassivare.

Xxm.<Xgx:

Central Electric Co.
Chicago Edison Co.
Edison Decorative A Minia-

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. & Mfg. Co.

Electrical

Packing;.
Besly & Co., Chas. H.
Patent Attorneys.

Smith Co.,

Shelby Electric Co.

Chicago Edison Co.
Electric Appliance Co,
General Electric Co.
Manhattan Elec. Supply Co.
St. Louis Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Oo.

IP^c AAx>ti^l>e1dlo^Ll

Central Electric Co.

Sawyer-Man

Central Electric Co.

Akron Smoking Pipe

Bloctrlcal Inst. Co.
WlllyounK. Elmer Q.

Adams-Bagnall Elec. Co.

General Inc. Arc Light Co.
General Inc. Lamp Co.

Besly & Co., Chas. H.
General Elec. Supplies.

A

liamps. Arc.

Ijamps, Incandescent.

Central Electric Co.

Inspection

Bossert Elect. Const. Co.
General Ihc. Arc Light Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

and

Phillips. Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. CoGregory Electric Co.
Toerring Co., C. J.

Stow Mfg. Co.

Plgnolet, L. M.

Weston

Co.

Flexible Shafts.

Globes

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WlreCo.
Okonlte Co., The.

Junction Boxes.

Reynolds Electric Company.

Fuses and Fuse

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

American Electrical Works.
American Steel A Wire Co.

Whitehead Company, W. W.

Monarch Fire Appliance

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Insnlated IVires and Cables— Maernet IVires,

BulTalo Fori^e Co.
Sturtevant Co., B. F.
J. E,

W, H.

Machado A

Condnit and Conduits.

S.

A

Electrical Instruments.

Varley Duplex Magnet Co.
Western Electric Oo.

Condnit Rods.
Barron A Co., Jas.

Parsell

Reliance Eleotrlc Company.

Electric Si^ns.
Federal Electric Company.
Electrical and Mechanical Enerineers.
Brown A Leasure.
Humphrey, Henry H.

Cbains.

Dearborn Drug

General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Western Elect. Supply Co.
CAS tines.
Smith Co.. S. Morgan.

Componnd.

Crocker-Wbeeler C'-.
Ft. Wayne Elec. Wks., Inc.

Electrie Railw^ays.
Crocker-Wheeler Company.

Consumers Carbon Co.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Fixtures, €ras and Elec.
Beardslee Chandelier Mfg. Co
Flashers.

Sturtevant Co., B. F.

New York

Jeffrey Mfg. Co.

Barnett Co.. G. & H.
Fire Extinguishers.

Sprague Electric Co.

Ca

Central Electric Co.
General Electric Co.

Elevators - Con vey ors.

Chicago Edison Co.
Electric Appliance Go.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Central Electric Co.

Chase-Shawmut Company.
Norton Tool Company, The.

Co., Chas. H.

Bossert Elec. Const. Co.
Central Electric Co.

& Electro. Co.
Dynamos and 9£otorB.

Cable Clips.

A

Cut-Outs and Sivitches.

Franklin Eng.

Western Electric Company.

BSdt

Western Elect. Supply Co.
Western Electric Company.

Cuts.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre -Graphite Co.

Carbons,

E.

Electrical Engineer Inst.
Int. CorresDond. Schools.

Central Electric Co.

A

Mott A Company, J.
Sprague Electric Co.

Correspondence Schools.

Bells* Bnszers, Etc.

Edwards

Beardsley Gravity Dam A
Construction Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Westlnghouse Elec.AMfg.Co.

Electric Appliance Co.
\yeBtern Electric Co.
Western Elec. Supply Co.

A

Crocker-Wheeler Company.
General Electric Co.

En^lines, C>as.

Electric Mfg. Co.
Western Electric Co.

Central Electric Co.
Edison Mfg. Co.
&,

Plants.

Wagner

BatterieR and Jars.

Electro-PIatinff 9Iacb*y.
Besly

Contractors and Electric

Central Electric Co.

Edwards

A Repairs.

Chicago Edison Co.
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

A

Anehors

Co.

(See P^jere &m

Vacuum

Co.
Q.

Co.

September
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

I

all

none

the

HUGO REISINGER,

world over.

Broadway, New York.

II

*'

J.E.MOTT&CO.
—
MAKION, IND.

UlNTINGTON. INP.

COWTRACTORS
Consulting, Mecelanical and Electrical

ENGINEERS
Estimates Fuknisued on All Kinds
ELECTRICAL CONSTRUCTION.

of

Electric Railways Built by us:
For tbe Milwaukee. Racine it Kenosha
MilwauLec lo

Electric Ry. Co.. from South
Kenosha. 'J4 miles.

For the
Co.. from

'

hlcago

A

^^l\vnukee Electric Ry.

CROCKER-WHEELER
Direct-Current

just as good."

EDISON
BATTERY FAN OUTFITS
...WITH...

EDISON PRIMARY CELLS
Are the only efQcient battery fan outfits on the
market. Invaluable for the sick room.

\VaukP?antoN Evansion.2B mi'es

For Ihe

Fc.
Traction Co..

Wayne
from

(Ind.i

Southwestern
lo Wahash.

Machinerym

Wayne

Ft.

We have been awarded the contract forthe
construction of an electric light plant at
Lebanon. Tenn.

Accuracy

jEbWARDS

less

AfipCo

in electrical design

produces spark=

running.

Strength of insulation and mechanical fea=
tures insure durability.
Graceful lines result in attractive equipments.

ELECTRO-

MECHANICAL
GONG.

entirely

Is

and

is

mechanism
gives
ing.

encased

in

iron

weatlierprool.
The
is very powerlul and

375 blows

to

Continuous

each windringing

or

SALES OFFICES

IN

ALL LARQB

Write for Catalogue No.

CITIES.

4.

EDISON MFC.

single stroke.

Office

and Works,

fiEwYowK Hy

AMPERE,

N. J.

PACTOBY,
New Jersey,

Orange,

U.

S.

NEW YORK

CO.,
OFFICE,

83 Chambers Street.

A.

CHICAGO OFFICE, 144 Wabash

Avenue.

MOTOR APPLICATIONS
A Western Electric Company semi-encased motor, geared to a
72-inch Pond Machine Lathe. The gearing of this lathe is so
arranged that a variable speed may be obtained.

Western Electric Company,
Write for

Power Motor Catalogue.

CHICACO, saint LOUIS

PHILADELPHIA,

NEW YORK.

C

WfiSTERN feLEcTRlClAN
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BY USING
PREVENTED
CORROSION
*™
DEARBORN BOILER COIViPOUNDS
rs*°py°AN^7TsTs"'

!«55l=4.Mf-^
KCSGAR,

27-34 RIALTO BUILDING, CHICAGO, ILL.

.».V» 1 ^|

if .

Telephone: Harrison 3930 and 3631.

SAMSON TURBINE
UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We build these

Turbines in all Sixes and Styles, on tTpright or
Horizontal Shafts, lingU or in pairs, belted or direct connected.
WRITE DEPT,
FOR CATALOG.

JAMES
LEFFEL &
SPRINCFIKLD,

THOROUGH IHSPEGTIONS

CO.,

AND

O., U. S. A.

trance

HIGH-GRADE

Damage

against

Losi

or

Property and

Loss

ot Lite

h

and

Injury to Persons caused by

STEAM

ENGINES

PIERCE,

J. B.

L. B.

VERTICAL AND HORIZONTAL.

Secretary,
Treasurer,

BRAINERD,

F.MIDDLEBROOK.ABSt.

L.

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

EXPLOSIONS.

BOILER

J. M. ALLEN, Preildent,
WM. B. FRANKLIN, Vice-President,
F. B. ALLEN, Second Vlo-Presldent,

Secretary

The

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

Pioneer

Famous

Limited.

Train
of the

& SONS A.CO.,
MILWArKEE, WIS.,

World.

W. BAYLEY

U. S.

TO
THE

Chicago— St. Paul— Minneapolis
VIA

GREAT NORTHWEST

The Wisconsin Central Ry

IM'CORIMICK TURBINE.

will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
.

Pass. Agent,
milwaakee, Wis.

Practical

S.

MORGAN SMITH

Books

ON

Electricity.
make a dynamo.
How to make a telephone.
How to make an electric motor.
How to make a storage battery.
How to make a Wtmhurst electric machine.
How to make a magneto machine.
How to make a medical induction coll.
How to make a pocket accumulatorHow to make a plunge battery.
How to make a voltmeter.
How to make a galvanometer.
How to make a hand dynamo.
How to make a talking machine.
How to make a Va H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph Instrument.

CO., York, Pa.

ELEVAFING,
CONVEYING,

P. A.

FOR CATALOGUE,

Graphite resistance in rods, tubes or otherwise.
one ohm to one million ohms.
Write

—

MARKS
'

These books are Illustrated and will b«
sent prepaid on receipt of prtee.

1

™

Publ'g Co.,
BIO Marquette Building,
CHICAGO.

Electrician

'^^-'/lo^&.or,^/-

y^\>^

CO.,

Jhe Rhosphor

Any
for

MOST POPULAR RAIUVAY

BETWEEN
^iiii.ii[liii iaiiiiii^i[»^iiiii^^^

CHICAGO ""
CHICAGO

ST.LOIUS.

-

ST.UOUIS-

resistance

particulars.

Jersey City, N.

BRONZE SmeltingCo-Iimited.

2200 Washington ave.,Philadel.phia.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS,CASTINGS, WIRE, RGDS.'SHEETS, ETC.

— DELTA

Agent,

III.

PE RFECT PASSENGER SERVICE

[HEJEFFREY MFG:C0.
COLUMBUS, 0.

GRAPHITE RESISTANCE.
REG.TRflDE

MILLER, General Passenger

CHICAGO
ALTON
.

JOSEPH DIXON CRUCIBLE

tables,

Chicago,

flow to

wanted

Paul Ry.]

maps and information
furnished on application to

Time

AMERIG/VS

POWER
^JEFFREY TRANSMISSION

St.

Unequaled.

AND SEND FOR CATALOGUE.

Only 10 Cents Each

&

Equipment and Service

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyolie Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating ihe improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REOUIREMENTS

JAS. C.POND,

St. Paul Road.

(Chicago, Milwaukee

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further Information.

Oeii*l

The

METAL

CASTINGS, STAMPINGS «nd FORCINGS
ORIGINAL AND Sole: Makers IN THE U.S.

J.

n HOT

.SPRINGS. Ark. DENVER.
TEXAS. FLORIDA. UTAH.

CALIFORNIA

-»"

OREGON.

rOW
\ JU ARD CONTBMPi:.ATINa A TRIP, ANY
TION or %V1(JCII CAN BE MAT>n OVER TBID onicAQO
WALTON, IT WlI.Ci PAV YOO TO WRITID TO TUi B ON DBS*
BIONBD FOR RATBS, MAPS, TIMK-TADLBB, ETC.

Gko.

J.

Charlton,

aSNBRAI< PASBENQER AOBHT*
OHIOAQOt IffJw
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ANNOUNCEMENT
*'THE
IS

STERRETT"

^

When You Save Steam,

PUMP

OIL

You Eoonontize

NOW READY FOR THE MARKET.

In Fuel,

lumakincihts unnouncement we believe tluu we are oallin;; the attention of the entire
engineerini; rteld. and all plaees where oils of any ilet;ree are handled and transferred from
barrel to lank and for general use, to an arttole that every engineer has lont; looked for
and regulartv called npon hts oil dealer to supply, particularly so when cold weather has
made the handUns of his valve oils dltlicnlt and almost Impossible with the pumps
heretofore at his command.
ti

bank account. This result

THE STERRETT"

Descriptive circulars on request.

PRICE,

an Increased
secured by

Is

Stilweil's

is

30 days* trlaL

and

ECONOMY OF FUEL means

guaranteed to pump any article triat is in a liquid form, and handles heavy valve
oils as easily as ordinary pumv^s will kerosene. It is made of seamless brass tubing and
durable in every part. There is no leakage of oil, which makes it the cleanest pump to use
ever placed on "the market.
Ask your dealer for it or send direct to us. Money refuudcil If not satisfactory after

pump

,

Feed-Water

Heaterm

53,50.

Ma.n\if^ctured bv
uses EXHAUST STEAM and delivers PURE
HOT WATER TO YOUR BOILERS.
It

STERRETT PUMP COMPANY,
ST. PAUL,

NO. 69 EAST SIXTH ST.,

MINN.

We

make

also

STEAM POWER

PUMPING MACHINERY for

ARE YOU LOOKING FOR MONEY?
buy WALRATH 045 OR OASOUNE ENGINES
and get light oa the subject.

If so.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.

win produce

as good a commercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
Send for Catalogue \V.
It

MARINETTE IRON

WORKS MFQ.
""

~~

Wafer

Works
Pumps,
Jet and Surface

CONDENSERS,
AIR COMPRESSORS,
Cottonseed and
Linseed Oil Machinery,
Filter
Presses and
Victor Turbines.

IF

AGENCIF.S301 Fisher Bulldin?. Chicago.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Macbay Engineering Co., 100 Boylston St., Boston.

& Hammond

^

including

CO.,

MARINETTE, WIS.

Strong, Carlisle

and ELEOTRIO

all purposes,

INTERESTED
ADDRESS

The StUwell-Bierce & Smith'Vaile Co.,
p. 0.

Co., Cleveland.

Box 267, DAYTON. OHIO,

U. S. A.

'--*'^-*'
G.I.

FIBRE-GRAPHm

There's
with

the

No

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

Friction

Fibrc-Graphlte Commutator Brueli.

Being 90 per cent, pure graphite, it insures low
rcBistaQcCf no sparking under a varying load, and
longer wear,
TLcre is no greasing required.
The Fibre-Graphite is therefore the most eco»
nomic brush on the marlcct. Send for price liut.

I COMMUTA

HOLMES FIBRE-GRAPHITE MFG. CO.
,

"itVV -VWWCM \nc

\/

5155 Wakefield St.,Germaiilown,

Wheel

PHILADELPHIA.

Governors

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills.
IVe

Tn.DC

are novj prepared to

{b

I

MARK

STANDS FOR MECHANICAL AND ELECTRICAL PERFECTION

GUARANTEE ABSOLUTE SATISFACTION
Write for Referencis in your Locality.

The Replogle

Works,

Governor

HIGH & CHESTNUT STS., AKRON, OHIO.

RELIANCE"
ORIVKRATOKS
ANO MOTORS.
SEND

FOR

BULLETIN.
GENERAL INCANDESCENT ARC LIGHT

RELIANCE ELECTRIC

NEW YORK,

N. Y.,

AND ALL LARGE

CO.

CITIES.

COMPANY,
MILWAUKEE,

WIS.

XDENTS WANTED EVERYWHERE.

G.I

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

.
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EDISON niNIATURE LAHPS

WHY SAVE A DOLLAR?

made

are

You may

save a dollar by buying other meters
In the end you will save
than the Gutmann.
many times that by installing Gutmann Alter-

type.

Send

for one;

or better

still,

work in Candelabra and
Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.

new

the
for

more than

for all classes of

nating Current Wattmeters.

Our new Wattmeter Catalog shows

in

10,000 varieties,

Miniature Sockets and Receptacles,

both.

Deivar

ELECTRIC APPLIANCE COMPANY, ELECTRICAL SUPPLIES,
92 AND 94 W. VAN BUREN STREET, CHICAGO.

Biilbs for

Liquid Air.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
Qenera Electric Company, Harrison, N.

J.

HIGH INSULATOR FOR ARMATURES, ETC.

NON-AeSORPTIVE, FLEXIBLE and STRONG.

MICA INSULATOR CO.

MICANITE CLOTH

"ORIGINATORS."
NEW YORK.

CHICAGO.

ARE YOU CONSIDERING
An

X Ray

Installation?

WRITE US FOR FULL I H F O RM AT I O M

IF SO.

y\fE

MIAICE

Tubes
Focus

all

types

of

Adjustable

Single Focus for Coil or Static

;

;

Crookes
Double

Specially Protected Barium
for A. C. Sets
Fluoroscopes
Patented Tube Regulator
Plateholders Actinometers and all accessories for X Ray
work.
;

;

;

;

SEND

us your broken or punctured tubes

for

repair or re-exhaustion.

BARiO VACUUM
23d Street, New York

156 E.

VOLT=AMMETERS.

Chab. L. Brown,

POCKET SIZE.

^

ROCKET
For Testing Batteries and Battery
IT—
-.TM
circuiij^ Locating Faults, Ground*,

'"reliable,

Gale's Commutator

accurate.

Compound.

Send for Circular.
L. M. PICNOLET.
NEW YORK., N. Y.
78-90 Cortlandt St.,

Incandescent Electric Light Manipulator Co.,
I

16 Bedford St.,

Boston, Mass.

Long Distance Phone Central 2448.

In good condition an* prevent
SOc. per stick. S5.00 per dozen

cutting.

Absolutely wilt not

CHICAGO.

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER RAILWAYS
1804-1806-1808-1810-1812

Fisher Building.

CHICAGO.

gum

•

"UNIT" ENAMELED RHEOSTATS

BEARD5LEE CHANDELIER MFC

:««:iS7

S'/MM4LSr

SIMPLEX ELECTRIC HEATING CO.,

CO.

Cambridgeport, Mass.

GAS & ELECTRIC FIXTURES """-TRADE.

CHICAGO. Monadnock Block.

VARNISH. "YOU PRESS THE

THE STERLINB VARNISH

THE STERLING VARNISH

CO.,

Ctl,

26 Colmore Raw, Birmingham, England.

Pltlsburg.Pa.,U. S. A.

TRIUIVIF^M
SMALL CENERATINC SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

H. IIumphrey,
Consulting, Electrical and

GENERATORS

Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg.

BUTTON,

Black Flnlahinp Tarnish,
Sterling Black Air Drying: Varnish,
Sterling Black Core Plate Tarnish.

WE MANUFACTURE

Henry

CHICAGO

the brushes.

KU-I

Sterling

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

312 Fisher Building,

Send Sue. for trial stick.
Electric Beating Apparatus.
FOE SALE BY ALL SUPPLY HOUSES OR
SEND FOR 64-PAGE CATALOGUE.
fe^ole nannfaotnr'
t^ole
Mannfaotnrers,
eUUaii a nn
CHIOAOO.
fflULEIlllAII tt UUil »0», 100 WaatUnctoD Htreet.

W. H. SCHOTT, STERLING EXTRA INSULATING
ENGINEER AND CONTRACTOR,
Extra
Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

LEASTmE.

BROWN & LEASURE,

Telephone Harrison 3698.

keep the Commutator

E. E,

Electrical Contractors,

The Only Article Thai Will Prevent Sparking.
Will

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any o. p. lamp
at any height or angle.

CO,,
City.

St.

Louis.

THE OHMMETER

MOTORS

DOES THE REST."

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC
BKND FOR

,

and

IIULLETIN

**

WE"

find j'our circuit troubles In a moment
with our direct, reading; ohmmeter. Ask your
supply house for it, or write for information to

You can

CO.,

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

CINCINNATI o.
,

I

TACOMA BUILDING, CHICAGO.

|
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C.ROWLAND PHILLIPS, Vioc-PlW*.
«. n. nCHIHGTON, Jn., 8e«.

ST OMBAUGH GUYANCHORSI
T
AMERICAN ELECTRICAL
WORKS, TO
PROVIOEMCB,
O
rnANK ff. PHILLP18, PncsiSCNT.
C. H. WAGENSCIL, TrCASURER.

•

ttlGCNC r. PHILLIPS.
QCNCRAL MANAQKR.

B.

*

'

1.

EAREAND INSULATED ELECTRICWIEE,
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL «ND UNDERGROUND USE.
New Yoke Store, W. J. Watson, 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St,
Montreal BRANCH.'Eugene F. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES. PHILLIPSBALE, R. I.

McNAMARA BROS.

Sit

Yhfi with

THOMAS

ELECTRIC SWITCHBOaRDS,
No.

Write for

Fair Haven, Vt.

THE BEST

66 BroadiaT,

Pavs

to Get the Best

H

E
Y

R

NEW YORK

CITY.

No moving

ne piece.

O

/

A

heaper than other guys.

C

parts.

H

1^ ecessary for well guyed poles.

I

G
U
Y

B
A

3sy to install.

C
Q

T
H

perated like a corkscrew.

M

1

N

echanically correct.
ndestructible by

1

1

A

G
A

arefuUy made.

L

abor savers.

fire

U

or frost.

Y

nchors that pay dividends.

A|

N
H
R

Pttoal (oncHlnf.

o

from

R

Box 24,

Manufacturer
of allkindsof

A
U
G

E

/

E

EDWARDFAIRBONVILLE
P.O. Lock
HAVEN, VERMONT.

VERMONT

M

B

JOHNSTON,
-

PitMt euM*.

It

SLATE

J.

Company.

Counsellor at Law,

SLATE AND MARBLE.
Catalogue B,

fltniral Eltctrle

M

Slates for Electrical Purposes

STOMBAUGH GUY ANCHORS

All Sizes of Slate Switchboards.
Best Black Enameled and Marbleized Finishes in Vermont.

FOR

Electrical Pnrposes.

Write for

MARTIN MALEY,
VERMONT SLATE

Bug-Proof Bell.

MANUFACTURER OF ALL KINDS OF

OflmplCf

Patent.

Enameled, 45c.
By mail, prepaid. JIade in sizes
2 to 8-inch. Dealers send for prices.
We also make Inventors' Models and

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

prices, to

Segerdahl

O-lll.

w.

Special Electrical Devices.
Write us for prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street, Clilcago.

III.

MATTHEWS
&BRO.

603Carleton Building,

CONTINUOUS RAIL JOINT CO. OF flIH.
Gbnerai. Offices:

N.

ST. LOUIS.

Century Building,

NEWARK,

N.

J.

Worm's-Eye View.

OTer ten thousand (10,000) miles in use. Received the highest
award in Us class at Paris Exposition, 1900, and
Pan-American, Buffalo. 1901.

COMPLETE STOCK ALWAYS ON HAND.

TO CONTRACTORS
=USE THE=

FOR ALL

TYPES OF

CHASE NIPPLE COMBINATION

LAMPS.
3KBfliR?J

In

OPEN AND

ENCLOSED

OUTER

Your Junction and Outlet Boxes.

AND INNER ARC GLOBES AND SHADES.
WRITE US.

THE CENTURY GLASS

CO..

BELUIRE. OHIO.
IT

SAVES

COST,
IN

NATIONAL CODE STANDARD
It

"0. K." leatlierproof Wire.

Slow-Burning

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

Weatherproof

IN

sy

and Slow-Bnrning Wire.
Prices and Samples on Application.

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
•

SOLE MANUFACTURERS.)

BOSTON, MASS.
Phillips Insulated
Office

and

Factory:

Wire Co.,

PAWTUCKET.

K

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.
I

BLVD.,

WESTERN ELECTRICIAN

FOR SALE.

WAMTED, FOK

SAL,E anct
COIilTIUlV advertisements (50 zvords or less), S^-Jo an
insertion: additional words jc each.
advertisements (jo luords or less). $/ .00 an insertion: additional ic'ords 2c each.
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'WAMT

WAKTED

POSITION

WANTED.

POSITION

261 Washington

first

week of October.

Refer-

WANTED.
Makers of Telepbones and Switchboards,
La Crosse, Wis.

A
an

WANTED.
man

FOR SALE.

SALE.
FOR
hand

WANTED.
A partner to take half interest in electric light
plant here. Plant run nisht and day. Prefer
Write me
practical man with *3,000 to $G OdO
if you want a good business and have the money.
R.'B. F.. box 90, Burlington, Kansas.

FOR SALE.
Light and Steam Heating Plant In
thriving town of 2,500 people; 10-year contract
with city at |1,900 per year, with nine years to
run. One hundred patrons with 1,900 Incandescent lights five 1,200 C. P arc and 89,32 C. P.
Incandescents onatreets, 90,000 feetof wireon
streets, 415 poles, 75 meters. 45 transformers.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can he
made in new isolated ouildlnn. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places
All light patrons on meter basis,
15 cents per 1,000 watts.
Will sell on easy
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHElectric

;

ERS, Piano.

WANTED.
Salesman to travel Michigan selling general
electrical supplies. State age. experience and

salary expected. Addresi 1!0X 117, care Western Electrician, 510 Marquette Building, Cliicago.

WANTED.
POSITIONS OPEN.
PER MONTH.
$ 00

$125
$75
$85
$50

up.

gilt

$100

edge

will be received here until noon,
beptember 26, 1902, and then publicly opened,
for furnishing Electrical Fixtures and Supplies
for New Building for Government Printing
OfBce.
Information fu'nished on application.

34 Van Buren St., CHICAGO,
SEE KEXT ISSUE.

ILL.

60-K. W. EDISON, 500-VOLT
ForSale,four GO-K. W rdison Generators, 600
Each $4B0
Volts. F. 0, B. Cars, Hamilton, Ohio,

ST. LOUIS.

WANTED.
MOTORS
SOO-VOLT MOTORS, FROM TWO TO

DEPARTMENT OF INTERIOR.

ST. LOUIS.

CO.,

««hegory:
CO.
ELECTRIC
CHICAGO

.

<5^-62 5.CLINT0N

5T.

dynamos, motors, meters and transformers
by this Company are at their warehouses
ready for immediate delivery.
All

listed

FOR SALE.

Aliernalors 125-133 cycles, 1,100 volts.

1— 4UUK.
1— 2U0 K.
2—200 K.
1—150 K.
2—150 K.
2—120 K.
1—120 K.

VV.

Westinghouse, with exciter.
Stanley Inductor, with exciter.
Wood (3 bearings), with exciter.
Slattery (3 bearings). Big bargain.
General Electric monocyclic.
Westinghouse,
General Electric type A, S. 120.
General Electric type A. 120.
General Electric type A, S. 90.
Westinghouse.

W.
W.
W.
W.
W.
W.
12—1*20 K. W.
2— 90 K. W.
1— 90 K. W.
4- 75 K. W. wood.
6— GO K. W. General Electric

2—

WRITE us.
We Manufacture Copper Hard

have everything necessary for

fitting

up a

THE STEAM & ELECTHICAL EQUIPMENT
Wood and Waler Sis., Plltsbu-g, Pa.

Babbitt

the best on earth for electrical
work. Wire Solder, l*lg Lead, Ingot Copper, Spelter, eic. It will

station,
CO.,

pay you to get our

SECOND-HAND STEAM ENGINES.
1-70-bp. Westinghouse
Westinghouse

prices.

REFINING CO,, CHICAGO,

$250
200
700

2— 60-hp,

1— 65-b|). Sioux

City Corliss, 12x24
self-contained Chandler .« Taylor 200
of standard makes with slide
valves, of from 8 to 20 hp., each
100
\V'rlte for description.
1— Smith- Vaile Duplex Steam Pump, 2x8-

1—12x16

A. 60.

60 K. W. Westinghouse.
Large stock of direct-current machines.

Send for monthly bargain sheet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

xl2

200

1— Pairbauks Duplex bteam Pump, 12x7Xl2

1—26 Arc Light T. H
1—600 Light T. H, Generator and

20— .ire Lights, each
20— Street Shades, each

Office of the

—

1110

P.

Douglas

bny or

14x13
16x16
15x15
12x12

Armington

2

60-kw

G.

E Transformers.

10-hp M. P. 500-volt Motors.
8 hp M. P. 5 0-volt Motors.

2
2

2

5-hi. M. P. 500-volt

3

3-li|i

M.

When

sell.

P.

In

5no

Mo

ors.

Motors.

v.'it

search of a

the

Western
\

DETERIORATE. ESTABLISMED

1

Electrician,

ITS LUSTER. Molds old trade and makes new. Does
YEARS. Sold BY AGENTS AMD OEALERS ALU QVEB THE-

U.S. METAL

POLISn

POLISHES ALL METALS.

-aOMt'LtSi

Geo. W.

1

fcNT

HOFFMAN

ENGINES REBUILT AND READY.
34x60
20x48
20x48
12x36
18x24

Geo, H. Corliss.

16x32

Harris Corliss.

13x21

Buckeye Automatic.
Buckeye Automatic.

13x20

Russell Automatic,

Wheelock

Corliss.

8%x9 Armington & Sims

Harris Corliss,
Atlas Automatic.

gxi2

Automatic.

Atlas Automatic.

BOILERS.
I

5

250 H. P. Babcock
Tube,

& Wilcox Water

66x16 Horizontal Tubular.
60x18 Horizontal Tubular.
60x16 Horizontal Tubular.

I

56x16 Horizontal Tubular.

I

48.X16 Horizontal Tubular.

I
I

36x8 Horizontal Tubular.
54x8 Vertical Tubular.
Heaters and Pumps of all

sizes.

W. W. WHITEHEAD COMPANY,
DAVENPORT, IOWA.

in.

220 volt, Noveltv.
220 volt. Keystone.
complete monthly stock list.

>Bk
I

90 H,

P,

p.,
p..

St. and A V. R. R.. Pittsburg, Pa,
95-97 Liberty St.. New York City.

45th

Bldg., Chicago.

III.

UTO

Saainaw.
.;.

^

Mich.

2 1100 light, 65 K.
2 1000 light, 60 K.
1 1000 light, 60 K,
1 1000 light, 50 K.
1
600 light, 35 K.
1 500 light, 25 K,

ATTENTION.

GIVEN

Electrician Publishing Co.,
510 Marquette

Bldg.,

CHICAGO,

/^~r I

c

:iMC»IIMI
75 H, P. 12.\18 Taylor, side crant

1
P,

9x9 New York Saiely.

VOL.-r OE:fMERA.-rORS.
500
W.
2

\V, ,Tenny.

W, Thompson-Ryan, 10 pole.
W. Siemens
W. T, & H.

W. T, & H.
W, Western
1

BookPROMPTOrders

ivi

9x12 New York Safety.
1 50 H.

110

WICKES BROTHERS,

Suite

20xl8M Harrisburg

1
1
1
1

p.Wickes Hor. Water Tube.

Hj draullc Single Cylinder.
Pumi>— 7i4J^4'y^xl2 in. KnowlesSingleCylinder.
Dynamo~800 light. 100-125 volt. National.
Dynamos— Three 65-lIght Brush Arc.

1214 Marquette

1

497 Improved M. G. E. Arc Lamps.
2
15 hp M, P, 500-volt Motors.

SCHUREMAN & HAYDEN,

,

for

OMAHA, NEB,

invite correspondence
with those wishing to

2

FOR SALE.

Send

ELY & CO.

St,

Liberty Street,

Ideal Engine,
it Sims Engine.
Erie Hall Engine.
Erie Hall Engine,
Erie Ball Engine,
2
J 20-k\v G, E. single phase Alternators.
100-kw Card M, P. 500- volt Generator.
1
200-k\v M. P. Westinghouse Raiiway
1
Generator.
200-kw in T.-H., G. B. Transformer.?,

1

We

Engine— 30x72 in. R. H., Geo. H. Corliss.
Engine— 24x42 in. L. H., Cooper Corliss.
Engine— 16x36 in. L. H., Green Corliss.
Engine — 15x14 in. Ideal Automatic.
Engine— 12x16 in. R. H Russell A utomatic.
Pump— 14x7x10 in. Worthington Duplex.
Pump —J 0x6x10 in. Snow Duplex.

Motor— 22 h.
Motor— 10 h

1

Dynamos and Motors.

1

Pump-18x5xl6

S200
125
300

SECOND-HAND

KNOX

h.

Exciter..

CO.

New York City,
DYNAMOS. MOTORS, TRANSFORMERS,
METERS AND ARC LAMPS.

For sale by

ALLEN

SCHOONMAKER

A. C.
126A

DYNAMOS.
1—40 Arc Light Standard

Secretarv.

Boilers— Three 200

150

.

Washington,

Supervising Architect, Washington, D. C,
September 9, 1902. Sealed proposals will
be received at this office until 2 o'clock p. m.
on the 10th day of October, 1902, and then
opened, for the installation of a conduit
and electric wiring system for the United
States postoffice and courthouse at Elmira,
N. Y., in accordance with the drawings and
specification, copies of which may be obtained at this office, or at the office of the
superintendent of construction at Elmira,
N. Y., at the discretion of the supervising
architect.
JAMES
TAYLOR, Supervising Architect.

FIFTEEN HORSEPOWER.

ROSE ELECTRIC

Incandescent Lamp Bases, Etc.

position advertise in

D. C, August 30, 1902.— Sealed proposals, in
duplicate^will be received at the Department
until 2 o'clock P. M., on Wednesday, the first
day of October, 1902, and then opened in the
presence of such persons as may attend, for the
construction of an Administration Building
called Building "A;" for an addition to the
Toner Building Kitchen; f r the erection and
completion of a Cential Power and Healing
Plant; Electric Power Plant; Power House,
Chimney and Tunnels for the Government Hospital for the Insane at Washington, D. C. in
accordance with the drawings and speciHcations,
copies of which specifications and form of proposal n^ay be had, and the drawintrs seen, on
application at this Department. The right Is
reserved to reject any and all bids.
THOS.

TREASURY DEPARTMENT,

CO.,

We pay highest market prices for
SCRAP, COPPER, BRASS
AND PLATINUM, ALSO

to engine.

We

UP TO YOU.

IT'S

alternators, 133

cycles,

1-50 K. AV. Westinghouse, 133 cycles.
2—250 K. \V. 3-phase, G, E, 60 cycle generators.
1—18x48 lirown Corliss Engine.
1-14x36 Corliss.
1— 125-tip. Frick Corliss.
1—18x24 Automatic, No.ye Mfg. Co.
1-G. E. 220-volt, 100 K. W. Generator direct

Capt.Engrs.

do well to register

THE SCIENTIFIC EXCHANGE,

ROSE EtECTRIC

U. S. FNGINEER OFFICE, 735 N. Capitol St..
Washington, D. C, August 27, 1902.
Sealed

proposals

RYAN, Acting

Draftsmen, Surveyors, Engineersand

Room 41 8,

111.

JOHN STEPHEN SEW ELL

Solicitor, familiar with motor, sign work and
e'e trie htating business. Apply BOX 116. care
Wt stern Elecirician, 510 Marquette Building,
Chicago.

1

W, Westinghouse

K.

GREAT WESTERN SMELTING A\D

Good second
transformers, General Electric Type F, 125 cycle, primary 1,040V, secondary 52V and 104V. All sizes from 300 to 3,500
Watts. PEOPLE'S LIGHT COMPANY, Davenport, Iowa.

and power plant

S|3ecialists will
with us.

133 cycles, 1100

K. VV, Westinghouse,

volts.

3-37H

25— Kngines

10.000 inhabitants; must be a business getter
and thoroughly up-to-date on power and lightExcellent opportunity for a
ing contracts.
hustler. Application^ must be accompanied by
a photograph of the api)licant and testimonials
from previous employers. These will he returned in any event; also state salary expected.
Address BOX 115, care Western Electrician,
510 Marquette Bldg., Chicago.

5 Draftsmen, Electrical
2 Draftsmen, Struclural Steel
2 Dr.ltsmen, Bridge
1
Flectrlcal Superintendent
1
Electrical Superint' ndent
2 Armature Winders, mu.t be

K. \V. Slanloy, 3-|itiasc, 60 cjtic ullcrnators.
K, W, Stanley, 2-phase, 2200 volts, 60
cycle alternators,
2-G, E, A, 120 K, W., 125 cycles, 1040 volts.
1—150 K. W. Ft. Wayne Rotary. 260 volts. D. C.
2200 volts, 60 cycle, 2-|)hase or 5500 vol s, 3-

phaae.

57 shares of Diamond Meter Co. stock; par
value $100 per share. I'aid 10 per cent on last
dividend. Company in good ohape. Plenty of
business. Please make an ofler. Address liOX
113 care AVestern Electrician, 510 Marquette
Uuilding, Chicago.

to superintend
in a city of

thoroughly competent

electric light

1902

2-150

2—125

Chicago.

Experienced telephone traveling salesmen;
acquainted with Nortbwest trade preferred, but
not essential.

THE VOUGHT-RERGER COMPANY,

CO.,

J.

FOR SALE.

Nine years' experience on all
classes of engines, and 12 years on dynamos,
motors, boosters, rotarles and storage Tjalleries.
ence dven. Address HOWARD NEl-'F., care
State Bank, Dillon. Mont.

Newark, N.

St,,

Telephone exchange In one of the hest towns
in Northern Indiana. Address liOX 114, care
Western Electrician, 610 Marquette, Kldg,,

As engineer.

Can take position

WALSH'S SONS &

armatures, at a bargain.

20,

2— irxl

soft sheet steel for small

One hundred tons

September

&

Ilalske,

1
1

1

Electric.

90

light,

1
1

350
250
200
175
120

light, 25 K.
Jenny.
light, 20 K, W, Mather.
light, Sperrj-.
light, Western Electr c,
light, 15 K, W. Ilrush.
light. Mayo,

Westinghouse multi-polar.

133 CYCI-E AL.TEC9IM
1
1

1

1

200 K.
150 K.
120 K.
100 K.

1 100 K. W. Westinghouse, 1100 volt.
W. Wood, three bearing, 2200 Volt.
1
70 K. W. T. & H. 1100 volt,
W. Wood, 1100 volt,
1
60 K, W. General Electric, 1100 volt,
W. Slatteiy, 1100 volt.
1
50 K. W. T. A II. 1100 volt.
W. Slattery, 1100 volt.
1
50 K. W. Xatlonal, 1100 volt.

Above are ready

to ship.

Write us your wants.

We

have others coming,

ILLINOIS maintenance COMPANY, 204"D"eaX''r^'strc"ATcACO

EDISON COMPANY
CMICACO
REPAIR SHOPS
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
Machine

WorK

aneJ
of All

Dynamos. Armatures,
Motors, Arc Lamps,

Carpenter
Kinds

Correspondence Solicited.

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

September

WESTERN ELECTRICTAN

1902

20,

13

BARE COPPER WIRE.

RUBBER COVERED WERE.

Sales Representatives Wanted.
and well established machinery manufacturing company,
of Ohio, doing a constantly increasing business and having an enviable
reputation with its present product is prepared to place upon the market a line of

A
West

large, successful!

WEATHERPROOF WIRE.
MACNET WIRE.
LAMP CORD.

ELECTRICAL MACHINERY
including alternating-current generators up

W. and

1,000 K.

to

RD EBLIH D

direct-current

generators and motors of corresponding size.

Only high-grade sales representatives are wanted

to sell

on commission or

POWER CABLES.

otherwise.

Correspondence is desired with established firms or others who are properly
equipped and are experienced in the sale of electrical machinery.
All communications will be considered confidential.

BOX

Address

109,

care Western

Marquette

Electrician, 510

TELEPHONE CABLES.

JOHN

Building,

ROEBLING'S SONS CO.

A.

NEW YORK.

Chicago.

OFFICE WIRE.

CHICAGO.

TDCIITnU

InCniUIlt

II

I

ill ill

CLEVELAND.
SAN FRANCISCO.

NEW CATALOGUE OF

ELECTRICAL BOOKS
You Ought

Have One.

to

Sent Free on Request.

ELECTRICIAN PUBLISHING
510

CO.,

MARQUETTE BUILDING, CHICAGO.

IMPORTANT TELEPHONE BOOKS.
THE TKLKPHONE HANDBOOK. By

WcMj. IGmo.

Herbert

Laws

Price HM.
a reliable treatise on telephony, and
a practical book on telephoDe working aud management,
basfd entirely on standard American practice. It is exiremely useful to telephone inspectors aud operators.
150 pp.

This tinndljook

Is

AMERICAN TELEPHONE PRACTICE. By
B. Miller.

M. E.

Kerapster

Illustrations. Price $3.00.
Tbis is the flrst complete treatise on telephony in the
English language. The text is profusely illustrated by
cuts of c'»nimerclal nppnrntus and carefully prepared
dlagrnnis of circuits. No diagram Is given without a full
explanation. The apparatus, circuits and methods of
the American Bell Telephone Company and of the various independent companies are fully described. The
apparatus and methods used In making all of the tests
re«iulred In commercial telephone work are fully treated.
510 pp.

3>s0

THE INSPECTOR AND TROUBLE MAN.

By

A.

E.

Full

of

Dobbs.

A

106 pp. Price Jl.fiO.
practical book, written

information

and

diagrams

In

pin in

for

the

language.
^(perator.

exchiini-'e

Inspector, trouble man and lineman. A complete description of telephones, how to And .tnd remedy
their trontiles. together with working plans for exchange
construction, complete with diagrams of all up-to-date

manager.

telephones and switchboards.

*

The Above,

or

THE

TELEPHONE. By ,T. E. HoDians,
A. B, C, OF
A. M. 352 pp. 263 illustrations. Price $1.00.
Owing to the demand for a comprehensive book giving
a clear, terse Idea of the priuei|jles governing the construction, installation, care and management of telephones and their appliances, this book has been coiupilcd. It has been the aim of the author to make this
the most complete elementary book on this subject for
(jlectncian,
wlreman. Ilnemnn nnd enthe practical
gineer, and it is written in a clear and careful slyle.

THE PRACTICAL TELEPHONE HANDBOOK.

By

Poole. A. I. E. E. Second edition, revised and
enlarged. 360 pp. 2S8 illustrations. Price $1.50.
In this work the writer hns endeavored to produce a
m.'tnufil of moderate size aud cost, but thoroughly practical, and detailing, as far as space will jillow. the most
recent melliods of telephone working. While the rc-f|ulreinents of telephone em|doycs have been kept consl.ifitly In view It Is fully intended also thiit the book shall
of* service as a source of Infnrmutlon on teb'phonie
jjintiittr-rs to users of the telephone and to the public gen-

Joseph

erally.

PRACTICAL FEATURES OP TELEPHONE WORK.
Dy

A

A. E. Dobbs. 134 pp. Price 75 cents.
simple. pialu-Kpeaking handbook for

telephone man.

Any Other

Electrical

ELECTRICIAN PUBLISHING

the

practical

TELEPHONE TROUBLES AND HOW TO

FINI
complete handbook for telephone inspectors.
J. II. McManman. edited by Prof. C. H.
llaskius. Eighth edition. 16mo, 4S pp. Price 25 cents.
This little volume is an extremely practical work for
tolepbonc cnijjloyes, written iti a popular style and devoid

THEM. A

By W. Hyde aud

of technicalities.

TELEPHONE LINES AND THEIR PROPERTIES.

By Wm,
Price

A

J.
$1.50.

By W. H.

tion.

pp.

Hopkins.

333

272

Illustrated.

pp.

new and

Preece, P. R. S., and A.
Price $-1.50.

large edi-

Stubbs.

J.

508

illustrations.

TELEPHONES. THEIR CONSTRUCTION AND

Practical Manual on the Pitting Up
tenance of Telephone and Auxiliary Appai'atus.
191 pp. 16S illustrations. Price $1.25.

TING. A

PITand Main-

By

P. 0.

Allsop.

TELEPHONING OF GREAT
Paper.

Hughes.

By

CITIES.

Bennett.

Price 35 cents.

MAGNETO HAND TELEPHONE.
Fitting

Up and
80 pp.

Adaptability

23 illustrations.

to

Its

Construction.
Use.
By

Everyday

Price

$1.00.

ELECTRICAL TRANSMISSION OF INTELLIGENCE

AND OTHER ADVANCED PRIMERS OP ELECTRICITY,
treating on the telegraph, telephone, etc.
"" Illustrations.
Price $1.00.
ton. 330 pp.

Work Published, Sent on Receipt

CO.. 510

Sixth edition.

MANUAL OP TELEPHONY. A

By

E.

J.

Hous-

of Price.

MARQUETTE BLDC, CHICAGO.

WESTERN ELECTRICIAN

H

METROPOLITAN TELEPHONE & ELECTRIC
ero WILSON ave., Chicago,

Like

CO.,

ill.

CHICAGO

THETELEPHONE HAND-BOOK
BT

STATIONS and METERS

HERBERT LAWS WBBB.
Price 91.00.
The only complete and

practical

Have unique patented
features glvln^^ them

work

exceptional

of its kind on the market.

THE ELECTRICIAN PUBLISHING CO.,

Chicago Pay Staflon Co.,
130 LA SALLE AVE.,

Sul^e 610 Marquette BulldlDg, ClUoatit

STERLING apparatus, are BEST and
CHEAPEST.

value.

WRITE FOR CIRCULAR.

PUBLI8HKD BY

CHICAGO.

all

KOKOMO TELEPHONES

TRY THEM!
i

igo2

TELEPHONE PAY

AND

REPEATING
COILS

20,

LEICH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

STERLING
CONDENSERS

September

Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

Microfarad, 70c.

2 Microfarads, 80c.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

Highest Efficiency
for All Classes of

Write for Catalog and Prices,

KOKOMO

TELEPHONE AND ELECTRIC

Service.

MFC. CO.,
KOKOMO,

STERLING ELECTRIC

COMPANY,
LAFAYETTE,

Your

Electrical

Books

IN D.

of the

Electrician

Publisliing Co., Suite 510 flarquette

INDIANA.

BUY

Bldg., Chicago.

You

MONEY by doing so.

ALL EXPENSE AND UNSATISFACTORY SERVICE DUE
TO THE USE OF THE UNRELIABLE SPRINC JACK

will save

TIME and

.......

WIPED OUT

Columbia Switchboards Guarantee This
Number of spring jacks necessary to operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

for

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS

NOW BEING

INSTALLED.

Waxahachie.Tex., Switchboard capacity, i 200
"
"
Ennis, Tex
1,200
Norwalk, Ohio,
"
"
2,400
*'
"
Frankfort, Mich.,
250
"
"
Dundee, Mich.,
200
,

.

lines

.

"

.

"

.

and telephones
"

*'

"
"

"
"

COLUMBIA
TELEPHONES.
FOR MAGNETO AND CENTRAL ENERGY SYSTEMS,
Equipped with superior solid back transmitters, non-packing
and practically indestructible.

COLUMBIA CONDENSERS.
Compact and enclosed in tin case and guaranteed as to efficiency and for 250 volts. Send sample order and confirm our
guarantee.

INCREASED FACILITIES ENABLE US TO FILL ALL
ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

THE COLUMBIA TELEPHONE

MANUFACTURING
100-Llne "Columbia Switchboard" wiih Self-Restoring
Drops. Showing Plugs In the Board and Jacks
on end of Swltchlnir Cords.

OTTAWA, OHIO.

CO.,

September

WESTERN ELECTRICIAN

20, 1902

APPRECIATION
ONE THING INTARTICULAR ABOUT=

IS

IMPROVED
TELEPHONE APPARATUS

KELLOGG APPARATUS
THAT HAS ALWAYS PLEASED ME IS THIS.— YOUR APPARATUS AND ITS PARTS ARE ALWAYS UNIFORM AND ALIKE."

KELLOGG

METHODS OF

MANUFACTURE

PRODUCE FINISHED PRODUCTS WHOSE QUALITY COUNTS.

KELLOGG SWITCHBOARD
Green
& SUPPLY CO,'f ZZBSo.
CHICAGO,

WRITE FOR
CATALOG.

St.,

ILL.

Party Line Service

ADVANTAGES.
1.

Rings only party wanted.

2.

Locks

3.

Can have up

all

others out.
to 35 on one

line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.

OUR SUCCESS
WE HAVE

BEEN IN BUSINESS less than ten years, time after time we
have increaaed our facilities, only to find that other additions were
necessary. When we moved into our present quarters 36-58 Jackson Blvd.
three years ago we thought we had sufficient space for ten years growth but
although every foot <>i space has been utilized, our building has become so
crowded that we have found it necessary to rent lofts on both Jackson Blvd.
and Van Buren St. This gives us a large amount of additional space for the
manufaeturo of the only RIGHT KIND OF TELEPHONES AND SWITCHBOARDS and will enable us not only to fill our orders with promptness but to
maintain our reputation of producing better telephones and switchboard apparatus than our competitors. If you want to keep at the head of the procession use AMERICAN TELEPHONES AND SWITCHBOARDS.

No sliding parlB excepting the platinum contact points.
All springs German silver long, live and durable.

—
Many improvements embodied

"INTERNATIONAL"

in

Central Energy, Multiple and Trunking Switchboards,

and Complete Line

of

Telephones.

"""rmcAcSru.'s. a"' International Telephone Mfg. Co.

Telephone

!:£

Telegraph Construction Specialties

Patented Combination

Messenger Hanger

and corners,
SOLID FORCED STEEL, Japanned or galvanized.

for straight lines

No.
No.
No.

1.

2.

3.

LiKhl. I'ix %\n.

Medium.

l?aX'/i In.

Heavj-, 2xV4

in.

Nos. 2 and 3 always In stock.
Palenled Galvanized
Slael Cablo Hanger.
Xotc t>«autiral mechanical KlmplicSend for Miniple.
Correspond
«Uh us: we have (food speclaltlef. and
'[-to-date. Tell us what you want.

.in*!-^;*!'

Itv.

a-Bolt Guy Clamp,
Solid

foiv-.

-I

'.

.

[

.JiL|,r.rini'(l.)

Corner Bracl<ets, Guy Shims, and
Special Forglngs made to order.

In

juiic*;

on

oa'nle.

THE NORTON TOOL

CO.,

WEST PARK,

OHIO.

A MERICAN E lectric t elephone Co.
39 W. JACKSON BLVD., CHICAGO,

ILL.
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CEDAR POLES
.4
.5

"
"
"

6
.7

360
885

20 feet
20 "

inch X
X

x20
x20

"
"

APPROXIMATE

LIST.

4 inch x 25 feet
5 " X 25 "
X 25
6

6 inch
6 "
7 "
8 "

X

25

II

614
43
96
6

4 inch x

900

ro feet

5 inch x

10 feet

x
X

30 feet
40 "

X
X

40 "
40 "

6 inch X 45 feet
" x45 "
" X 50 "
*'
x55 "
8 " x55 "

9

30

7
7
7

9
I
I

750

6 inch

1902

laonTyi
YARD.

POSTS.
800

20,

125

x lOfeet

7 inch x fOfeet

PRICE ON THE ABOVE, AS WE WISH TO MOVE THEM
ON ACCOUNT OF CHANCING THE LOCATION OF OUR CEDAR YARD AT LAONA.

WE WILL MAKE CLOSE

CONNOR
Wholesale Manufacturers

HARDWOOD, PINE AND HEMLOCK LUMBER AND CEDAR PRODUCTS.
Oeneral

POLE DEALERS ADVERTISING

1,700 pieces 40
"
40
1,700
"
45
1,750
"
45
1,250
"
50
1,750
"

TRY A CARD.

3,000

THE

AWARDED HIGHEST
MEDAL ON TOOLS

ASK FOR
THU"

:

AT PARIS EXPO-^'^
SITION
1900.

OF

X

/

'

AWARDED
HIGHEST

'MEOALONTOOIS
AT PAN-AMERICAN

EXPOSITION

THE OICKE TOOL COMPANY,
FACTORY:

DOWNERS GROVE.

ILL.

Eastern OKice J. E. Way. Manager,39 CorllandtStreel. New York.
Thos. G. Grier. Electrical Buililing. Chicago.
St. Louis Office: V/. N. Mallliews & Bros..
:

320 N.eih

Office:

750

750
750
300
2o0
200

"
"
"

"
'•

"

feet, 7-incti

50
55
55
60 "
60 "
B5 "
70 "

8

,

tops

30

35

ft.,

6

In.

ft.

and 7

and 40
in.

LINE

Tops,

tells about them.
of interest to all lluemen. Get a
FREE.
Headquarters for Linemen's Tools.

l\ Is

FOR

copy now,

7
8
7
8
7

Trolley Line

8
8

construction

MATHIAS KLEIN

ALWAYS

&

SONS,''-?^^a'S.!-S£°^'

AS SIMPLE AS ITS NAME.

8

Our Prices Will

BUILDERS' TOOLS.

Our Tool Book

"

7
8

IN STOCK.

Interest You.

POLES
YARDS:
MENOMINEE,

MICH.
MICH.
MICH.
MINN.

ESCANABA,
NADEAU,
CLOQUET,
HERON,

MONT.

CABINET,

IDAHO.

The Telephone
By

J. E.

HOMANS,

A. M.

352 pages.

OUR ADDRESS:

Price $1.00.

Clotli,

FRANCIS

BEIDLER

to-date, practical treatise on the
installation, care
theory,
of telephones and their

An up

construction,

& CO.

and management
appliances.

Sent prepaid on receipt of price.

W.

22d and Loomis Sts

CHICAGO,

,

Electrician Publishing Co.,

ILL.

Street.

WITTENBERG CEDAR

CO., Wittenberg, Wis.

A LARCE STOCK AT LOW PRICES.

Producers and Wholesalers

\A/Ki-te

Cedar

Office:

of Poles

Made

Write us for Prices.

in

Two

|

No. I.
and Steel Screw, capable of handling
the heaviest underground cables.
No.

2.

the

Body made of steel castings,
Machine Steel Screw, capa-

ble of handling reels

CEDAR POLESandTIES
V/RITE FOR PRICES

E.NAUGLE
TIE CO.
ADAMS ST.. CHICAGO.

Styles.

With Heavy Angle Iron Frame

with

up

to 4 feet

6

inches in diameter.

Correspondence

solicited.

Cata-

logue on request.

W, H. ANDERSON & SONS,

135

Tool Manufacturers.
Established 1871.

St.

III.

Prices.,
VREELAND.

CABLE REEL JACK.

of

on hand, aod can execute orders promptly.

B. F.

Denver, Colo.

Main Yard and Office at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and Pembine, Wis.
have a good assortmeat

Chicago,

Building,

WESTERN CEDAR P0LES4ow
Yards: Idaho.

HUEBEIL.

J.

E

SIGN.

ft.,

510 Marquette

We

&

M.KLCIN

WESTERN STOCK.
"
'
"
"
"
"
"

WIS.

lIABSHFli:i,I>,

A GLIMPSE AT OUR

WESTERN ELECTRICIAN OBIAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
IN

N

COIVI

Aubin Ave., DETROIT, MICH.

!

September
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CEDAR POLES

LINDSLEY BROTHERS COMPANY. WnOLESALE PRODUCERS ""Srcllc^.^"PORTLAND.QREGON 8cSP0KANE,WASM. 50-FDOT TO 80 FOOT
OUR
STOCK OF

W

TROLLEY TIES
TROLLEY
POLES
biggest
Our shipping
among
the
ever.
the beat and prices

When

— but wait

\Ye

you write us.
haven't the stock we don't quote," but when we do quote we
the order

MALTBY LUMBER

if it Is

till

COM PANY

MILLI NG

get

get- able.

Bay City, Mich.

CO.
Ifyou want

CHESTIT POLES

CEDAR POLES

20

POSTS, SHINGLES,

Write Us

M ICH.

MEDORA

facilities

Is

"

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

Tie Plugs, Paving Blocks, Etc.

It

ft.

to

75

ft.

LENGTHS.

LARGE STOCK CARRIED

will pay.

MEDORA,

THE MORSE CEDAR CO.Saginaw.Mich.

CEDAR POLES

INO.

WHITE CEDAR POLES. '"";LL.^"°?.''^Pr^mis't SHiprart^n-fcs -From ^argr^ S-toclc.

From 16 Feet to 70 Foot.
SPECIAL PRICES ON SMALL POLES.

C. H.

WORCESTER
MARINETTE,

CEDAR

CO.,

A. p.

WIS.,

;

ROLES

Hopkins & Co.Escanaba.Mich.

Produeirs and Wholetaltrs of Whitt Ctdar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

™V.S'K''

POLES, TIES, POSTS.
?Ed' s-iils"""^
GEDAR POLES
UPON
SPECIAL PRICES

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis,

Ai E.

Cedar
POLES.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Ltrg* Stock ConituUy

M Hu4.

IBAROeEDARivtieon.

Inquiries always.

0. M.

FULMER LUMBER

CO., Florence, Wis.

Poles
ARMS.

JENNINRS,
ST. LOUIS.
LONG LEAP
ft

WMITM eiDAR.

want your

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

Minn.

CROSS

BERTHOLD

We

PRODUCERS.

POLES
YELLOW

PINB AND PIR.

Ohemloal Building.

W.

STERUMB

C.

ft

SON,

TIES.

MONnOt, MICH.
Eltno Pole Yard,

In

UloblcuL

Wbolesaw Frodooen Iw

M r«

CROSSARMS

PIIME

THE VERY BEST ARMS THAT MONEY AND CAREFUL AND SKILLED
WORKMANSHIP CAN PRODUCE. WE WANT YOUR ORDERS.
THE STANDARD POLE & TIE COMPANY,

44 BROAD

CEDAR
IT

THEHOLCOMB-LOBB COMPANY^
CEDAR POLES d^ POSTS C^
74» MAROUCTTC
CHICAGO
RLOC.

"Practical and to the Point"
IS

ALL THAT NEED BE SAID OF

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,

ILl..

Send your Book Orders

POLES
YOU

\f>/l

To get our Prices on 25-foot a's by return mail. Wo can Save You
Money on otl^er Lengths as well.

I
'

CHICAGO,

to

TfD\-Kru
^pprni^
uti'n.LS

ELECTRICIAN PUBLISHING CO.,
510 Marquette

ST., N. Y.

i

Keystone Telephone Building, Philadelphia, Pa.

Building, Cleveland, Ohio.
A Electric
3^g Broadwav. New York.
.

j

Bldg., Chicago.

THE TELEPHONE HAND-BOOK
li,.

160
The book

IlEKiiEi'.T Lx'.Vr.

Pas^fi,
Clotli,

'A'?;i;i;.

133 lUastratlons,
Price

$1.00.

for those interested in telephony.

ELECTRICIAN

PUBLISHING

510 Marquette BIdg.,
CHICAGO.

CO.,

THf ^>-ent»ne-<:larK
^34 )^^AU-F

~yARi55-. "piKtof«f<ip<u, hicli.

Co.,

St., CHicyvfeo

- ^reenbav.avtb.

_

New

1^

Lor'TJO?^.

CO.,

ILL.

"^'^"

—
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Sawyer-Man

September

20, 1902

Westinghouse
Transformers

LAMP

O D Transformer
X to 50 K. W.; 4,800-16,000
and 3,000-3,600.

Type N Transformer

Maintains rated candle-

K

power longer than

to

50 K. W.; 6,000 16,000
Alternations.

any other make.
In the Westinghousc Ttans-

former each

coil passes off its

heat with equal facility atid

no unequal expansions occur
to injure the insulation.

Sawyer=Man

For Transformer Booklets, Address Nearest Sales

Westinghouse
Boston,

San

St. Louis,

Detroit,

PliiUdelpiiia,

Francisco,

Wasfiington,

:

Electric Co.

New York
Cdicago,

:

Syracuse,
Seattle,

Pittsburg,

Buffalo,

Office of tlie

&

Electric

Mfg. Co.

Pittsburg, Pa.

Cincinnati,

Atlanta,

SALES OFFICES IN ALL LARGE CITIES.

Dallas.

ELECTRICITY FOR ENGINEERS.
Latest Edition,

Now

Just the

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Work for Engineers, Electricians, Dynamo Tenders, etc.
PART

CHAPTER I: Alternate Current Dynamos; Prlnalplos of tha
CHAPTER I: Electricity; Positive and Negative: Conductors,
II.
f.
^on-Coriauetors and Insulators; Electro-Motive Force; Volts; Resistance; Ohms; Current; Am- Field- Field Current Armature; Winding; Connections; Lamination; Different Types of Altera**
HMres.—CHAPTER II: Dynamos; Mag;nets; Field Coils: Electro Magnets; Permanent Magnets.— tors; Regulation; Leading Systems; The Brush Generators; Magnets; Armature; "Principles of IdlOHAPTER III: Armatures, Construction of, Different Kinds of; Commutators, How Made andCon- ductlon.—CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
sected: Heating of Armatures; Eddy Currents.—CHAPTER IV: The Current; How Produced; Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dynaladuction; Series "Wound Dynamos Shunt Wound Dynamos; Exciting the Fields; Constant Cur- mos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils; Converters; Transrent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.
'JHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing; formers: Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Colls; EfDandle Power; Operated in Series; Automatic Cut-Out; In Multiple Arc or Parallel; Multiple Series; fect of Induction; Transformers.—CHAPTER V: Transformsrs Continued Induction Coils; CoaMultiple Series Cut-Out; Three Wire System.— CHAPTER VI: The Arc Light; How Formed: verters: Transforming Up and Down; Design of Transfornvrs The Static Charge; Protectiom
Causes of Unsteadiness; Remedy; Effect of Shades or Globes: Shape of Carbons Under Different Against; Grounding the Secondary;. Other Devices; The Foil Protector; Different Types of TransConditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism- Action of Current; Clutch formers. —CHAPTER VI: Transformers, Concluded Fuses; Regulation- Winding of Transformers;
rAmps; Clocltworit Lamps; Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators Connecting to Circuit; Regulation; Safety Fuses.—-CHAPTER VII: Parallel System Series Are
and Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes; Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
Single Brushes; Troubles with Commutators and. Brushes; Correct Position of Brushes- Sparking of Transformers; Fuses: Diagram of Series Arc Light Circuit—CHAPTER VIII: Lines of Force;
at Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VIII:
Current Regulation; Hysteresis: Magnetic Penetration; The Circuit oi Lines of Force; Experiments with Magnet;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coiis. —CHAPTER IX: Rapidity of Reversals and Hysteresis.-CHAPTERIX: Arc Lamps; In Series; The Westinghouse
A,merican System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator. Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.—CHAPTER X;
CHAFTERX: Brush System of Automatic Current Regulation; Brush Armature; Diagram of Cir- Arc Lamps, in Multiple; Slattery Differential Lamp; Mechanism of Lamp; Its Operation.—CHAP-.
cuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial; TER XI: Measuring and Indicating Apparatus: Instruments for Use with Alternating Current!
Dial Controller; Circuits and Counoctions of No. 8 Brush Dynamo; Circuits of Compound Wound Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Constant Potential Brush Dynamo.—CHAPTER XI: The Edison System; Automatic Regulator; Forms of Instruments.-CHAPTER XII: Measuring Instruments, Continued: Hot Wire Instnt
Circuits of Regulator: Circuits of Dynamo: Action of Regulator- Howell Pressure Indicator; Dia- ments; The Cardew Voltmeter Details of the Instrument; Low Potential Voltmeter.— CHAPTEIt
gram of Circuits; Description of Parts and Operation.— CHAPTER XII: Excelsior System of Auto- XIII: Voltmeters; Double Coil Voltmeter; Two Types.— CHAPTER XIV: Spring Meters; Curie*
aiatle Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Spring Meter.— CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Operaflection of
Regulator.- CHAPTER XIII: Schuyler System of Automatic Current Regulation; tion of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and PrlBDynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regu- ciples of Operation; Diagrams of Parts; Slattery Induction Meter; Description of Parts and Priolator; Circuits in Regulator.— CHAPTER XIV:
Thomson-Houston System of Automatic Current ciples of Operation; Watt Meter; Thomson Meter.—CHAPTER XVII: Generators In Parallel:
Eegulatlon: Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wail Controller; Difficulties in Operating; Alternate Current Generators in Parallel; Arrangements of Circuits and
Diagram of Circuits; AirBlast.—CHAPTER XV: Waterhouse System of Three-Brush Automatic Machines for Operating In Parallel; Diagram of Common Arrangement of Machines and Circuits.—
Current Regulation; Dynamo: Extra Brush; Resistance Coils and Regulator. CHAPTER XVI: CHAPTER XVIII: Ohm/sLaw; Strength of Current; Formulas and Examples; Power and Hea*
Ampere Meters; Tangential Scal3; Solenoid Meters.— CHAPTER XVII: Voltmeters: Pressure Inj: Effects of Curr^ts.—CHAPTER XIX: Ground Alarms and Leak Detectors,
and Potential Indicators.—CHAPTER XVIII: Testing; Galvanometers; Astatic Needle; Dlffersntlal Apparatus.— CHAPTER XIX;
Wheatstone Bridge or Electrical Balance; Diagram of Circuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Instrument; Armature: Field; Bell; Diagram of Circuits.— CHAPTER

PART

CpNTEMTS.—

CONTENTS.—

;

;

;

;

;

;

PRICE, $2.50.

3ame
Won

Dynamos; Types; Shunt and Series Motors Suitable for all General Purposes; RegulaShunt Motors; O! Series Motors; Counter E. M, F.: Direction of Rotation and Direction of

as in

of

IT^Sffrftnt;

Starting Motors;

Diagram •! Connection,

Orders for above book, or any

electrical

work published promptly

sent ©n receipt ©f price, postage prepaM.

ELECTRICIAN PUBLISHINQ CO., 410 Marquene

Bldg.,

CHICAGO.

September

WESTERN ELECTRICIAN

20, 190-;

"Wood" Type

xg

A Tr©Lnsformers

h^^^

loss — KigKer. efficiency.
Low^er tempera-tvire rise -longer life.
Better insulation— greater durability.

Lcwer core

And

give

more

saLtisfa^ctory service

thaLH a-ny otKer traLnsformer miade.
Sizes 0.6 to 50 kw. Standard voltages.

—

Fort

Wayne

—

Electric Works, Fort

Wayne, Ind,

BRANCH OFFICES:
Boston, M&ss,, 518 ExcK&nga Bldg.
Syracuse, N.Y., 717 Dlll&ye BIdg.
Chicago, III., bZ3 MeLrquetto BIdg.
Now York, N. Y., 40 Now St.

Phlla.deIpKla., Pa., 1100 Penn Sq. BIdg.
St. Louis. Mo., 818 Lincoln Trust BIdg.
St. Paul, Minn., 615 Germa.nla. Life BIdg.
Gra..nd Rapids, Mloh., 222 Houseman BIdg.

Pittsburg. Pa., 902 FiftK Ave.
Clnclnn».tl. O., 402 NoblVB BIdg.
Atlanta.. G&.. S South Broa.d St.
Yokoha..rT\ek.,

J&.pan, Bagnall

The Telephone Hand Book,

New Dynamo

Tenders' Hand Book,

BeH Hangers' Hand Book,
Incandescent Wiring Hand

Book,

Electric Transmission

Hand Book

Comprise the famous Western

Hand

Price,

Electrician

&(>ok

Series.

by mail, postage prepaid.

$1

A VOLUME.

Electrician Publishing Co.,
510 Marquette Building, Chicago.

&

Hllles.

WESTERN ELECTRICIAN

A New

Scptcmljcr io, 1902

Paper-^Weight.

ALLIS-GHALMERS
CHICAGO,

CO.,

U. S. A.
Sole Builders
of

Ml

REYNOLDS

^-J

request to any Supply Company
Mailed to any address for ten
cents to pay postage and packing.
We have tried to make a good paper-weight
as we have always tried to make a good fuse
wire.

Sent on

[

j^^^WiiHW

CORLISS
ENGINES

^jft^-:-:

officer or P. A.

For All

Power Purposes

Reynolds Corliss Bngflne.

SPECIALINGINES FOA ELECTRIC LIBHTand STREET RAILWAY PURPOSES.

CHICAGO FUSE WIRE & MFG. CO.

RIEDLER

PUMPS AND

AIR COMPRESSORS.

863 BROADWAY, NEW YORK.
368 DEARBORN

ST..

CHICAGO,

U. S. A.

KARTAVERT.
HARD AND FLEXIBLE FIBER IN SHEETS. RODS AND TUBING.
For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

UAKUFACTOBEn BT

THE KARTAVEUT MAIIUFACTUBIHQ CO.

Wilmington. Dil.

VULCANIZED FIBRE.
Highest grades for
tuDcs, rods

and

electrical

insuUtlon and mecliaaical potposei, in sbeeti,
Catalogue* and samples on application.

special ihape*.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

STURTEVANT
COlvfPAlSrY

HAZARD MANUFACTURING

BOSTON,

HIGH-GRADE RUBBCIh
COVERED.

WEATHERPROOr

CO.

Wires AND Gables.

MAGNET. OFFICE. ANNUNCIATOR WIRE.
Ohioaqo Officb.
BairaBAI, OFFtOfi AND WOBKS)
NXW TOBK Offiob,
WUkesbatnb Fa.

60

Dey St

UOl-2 Marquette Bldg

LARGE STOCK

I
I
t

NO DELAYS

'i

I.

IN

X, L. Weatherproof, or Grirashaw

SHIPPING.

Rubber Covered Wire.

Any

size or

I

quantity.
I:

Electro

I
X

The

—

Conduit American Circular Loom. Peerless TransColumbia Carbons, Edison Leland Battery.

Galvanized

formers.

best direct current

Arc

Lamp on

the market, the

"ANDERSON."

TRY US ON AN ORDER.
j

:|

I ST. LOUIS ELECTRICAL

L
,!fe4feife JSiSiSjfeiSife^ife

Est. I8«3.

File

PINE

ST.,

ST.

SUPPLY

LOUIS,

CO.,

MO.
ShJm}.

Works I BUFFALO
HIGH SPEEP

Inc. 18*5.

Tw»lwe

Special

Medals

Prize

Awarded

NO. 1118

ii^4^i^ife**4^ifeifeifeil*S

^ Black Diamond

at

Gold Modal

International

ai Atlanta,

Expositions

1896

ENGINES
FOR
J*

ELECTRIC LIGHT AND

POWER

SERVICE.

TYPES:

V< OIJB GOOUt) ABB ON BAVB IW KVBBV I^EAOING HABDWABK CV
MTOKB IN THE OUriTKU MTA^TEH AND VASTADA.
f^

^

I
S

G.

&

HORIZONTAL
VERTICAL
SIMPLE

COMPOUND.

H.

BABNETT COMPANY

PHILAPELPHIA, PA.

|
^

j

SIMPLICITY OF DESIGN.
DURABILITY OF CONSTRUCTION.
HIGHEST STEAM ECONOMY.
CLOSE REGULATION.

BUFFALO FORCE COMPANY
BUFFALO,

N. Y., U. S. A.

nil

Vol.

rlBhe, IMt.

$3.00 Per Amui.

hy Rleotrlcl&n

CHICA&O, SEPTEMBER

R;r,f,uhinRcompiiny.ciiiMga:

FV

A t^mmve- A I^ABV
lU llIITS > uOPYa

Entered at Chloagro PouCoffice as
mail matter of the second class.

27, 1902i

I

1Q

Vjl

lOi

flUi

CIMDI
WIRES AND CABLES.
DiPwIr^LiCiA.
UNDERGROUND AND SUBMARINE.
INSULATED

RUBBER COVERED, WEATHERPROOF.

Simplex Electrical Company,

""""r *mxso*N"''^
1

BOSTO N, MASS.

75-81 Cornhlll,

137 Monad'nock Block. CHICAGO.

tdoor mmnit

1889—Paris Exposition,
Sledal for Bnbber Insulation.
1893-World's Fair,
Hedal for Bobber Insulation.

CRESCENT RUBBER INSULATED

WIRES AND CABLES
National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.,
"ai" O**"** ^^ Factory, TRENTON, N. I.
BS^BAROAy'street.

TKE STAKBABD FOB

BIJBBEB IKSlTIiATION.
Sole Manufacturers of

TnADBMARK,

Wea,h,r.

Okonite Wires, Qkonite Tape.Manson Tape, Candee

THE OKONITE

,

Wlllard L. Candte,
N. Diirant

I.

theevw,

u.n.g.r<s
"»"«9efS.

CO., Ljd

253 Broadway, New

f

yj^j^gg^

pr..f

Geo.T. Manson.Gen'l Supl,
W. H. Hodglns, Secy.

York.

EXTRA Tarnl^,
INSULATING VARNISH.
STERLING
£xtra Black
Sterling

FinlsliiitK

Sterling Black AisDr^ng^^Tarnish^
St«rlfhg Black Core Plate Tarnish.

THE STERLIHO VARHiSH

THE STERLING VARNISH

CO.,

CONTINUOUS RAIL JOINT COMPANY

INDIANA RUBBER AND INSULATED WIRE CO.,

OF AMERICA.

MANUFACTURERS OF

_jpBA,v,^^\,

GENL. OFFICES: CENTURY BLDG., NEWARK, N.le

Paranit* Rubber Covarad Wiras and Cablaa,

OVER TEN THOUSAND

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.
TELEPHONB. TBLBQRAPH AND FiRB ALARn CABLES.
All

Wires tre tested

(10,000^

2,000 IN USE.

Sample,

ELECTRICAL WIRES

New York.

CROWN

Segtrdahl
Patent.

mail, prepaid. Sfade in sizes
2 to 8-inch. Dealers send for prices.
We also make Inventors' Models and
Sptclal Electrical Devices.
Write us for prices.

SPIES ELECTRIC CO.,
Street, Chicago.

MOCADQRB. OHIO.

RAIL BONDS.

I-T-E

American Steel &Wire Co.
NEW YORK.

CHICAGO.

WORCESTER.

Iti"

•ulatlng Specialties, such as
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

OF EVERY DESCRIPTION.

By

87-89 W. Van Buren

TlieBoiwt«EIecM((.C<l.,Ttia,OM*.

^i.tn'ild%5c.

3-in.

Holon^

Dyb«^
moefromloilKhtstolOO. W.Mli
or rent. Good profits (or .oeBte.

For Porcelain or Clay

& "WEED,

Bug-Proof Bell.

Blpolftr ULd Halti|H>I.r
frost }{ to BO borMpowar.

BARE AND INSULATED

Ooe-Hall Horsepower.
Worth lIOOcoDEipIet*. Wesell allnecessAry castiDfTs, materials and detail
dr»vt'lng:s(or*I6.50. Forre«l worfc-— not
a toy. 130 revolutions per minute. UpriKlit or horizontal form, Finlslied parts
sold sepftrately. Runs by araa or gasoFor boy sand men wi th a met-ha u] ine.
Icalturn. Write forotrcutar 16,
129-131 W.-3lstStreet,

IN USE.

1901.

The Franklin Gas Engine

PARSEI.I-

MILES

Highest Award in its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo

JOSTESBOBO. IND.

at Factory.

GiL,

26 Colmore Rew, Birmingham, England.

Pittsburg, Pa., U. S. A.

CIRCUIT BREAKERS

SAN FRANCISCO.

DENVER.

.

III.

CUTTER ELECTRICAL

CO..

PUILADELPHM

The Ericsson phone will not buzz, and wheeze, and click, and rattle, and bang, and grunt, and roar, and
groan, and whisper, and growl, and screech, and whistle, and yawp, and bellow, and crow, and creak, and
"
snarl, and croak, and yawn, and whine, and then say: " What's the matter with you? Are you deaf ?
FULL PARTICULARS FROM

ERICSSON TELEPHONE CO.

NEW YORK

296 Broadway,

LIGHT
If

you want

light to

LIFE
The Longest

see objects below the lamp

SHELBY

USE SHELBY LAMPS.
IT-IT'S

Life at Best Efficiency.

USEFUL

LAMPS.

LIGHT

Pat. Oct. 20, 1900.

16 C. P. Horizontal are 14 C. P. Vertical. Other
7 C. P. Vertical.

THE COIL DOES

CITY.

makes

arc

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY KLECTRIC

FLATTENED.

CO.,

SHELBY, O.

KSTAi»L18III£l>

WESTIIN
* —^i^f

ElEotrical Ingtment
NEWARK, N. J.

Co,,

Stow

Waverly Park,

BERLIN; European Weston Electrical
ment Co ., No. 88 Ritterstraise.

LONDON:

Elliott Bros.,

No.

AND

MULTI-SPEED MOTOR.

tOI SI. Martina

Mard

Flexible Shaft

Instru-

Practically dust and water proof.
For Fortolu;
Drilling;, Tapping. -BeamlDK, Kmery Grlndlnf, e'^
Write tor Oatalogue and Prices.

Lane.

The WestOD

18^/0.

COMBINATION OF

Portalile

Direct Reaiins

STOW MFG.
86

CO., Binghamion, R. T.

Gen'l European Agents, Sellfi;. Sonncatbal
Queen Victoria Street, Loaaon, EoKlaad.

£

VoUmeters and Wattmeters
Fon
ilternatlng and Direct Gorrent Circuits

Are the only standard portable' instruments of the type deservlng'^this
name. Write for circular and price
lists 8 and 9.

Wmaob 8taa«Br4
BeadlBK

Portablo Direct

'Hattaaeter.

Mention the

Wvmx EtxoTvoux when

wrlttog for catAlocuM.

Oj..

nss

CARBONS

GONSUIWERS CARBON

Cip.

LANCASTER, OHIO, U.«. A.
Carbons of all kinds and for all purpose^

'^

,

<
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DO YOU WANT
STREET-RAILWAY
BUSINESS?
you wish to increase your business witli the street-railway
IFinterests
of the world, you should be represented in the

WESTERN ELECTRICIAN

and 11th. These
two issues will cover the annual meeting of the American StreetRail way Association to be held in Detroit, October 8th, 9th and
10th. The attendance promises to be unusually large. Many concerns wishing to exhibit at this convention were unable to obtain
of October 4th

space.

The

WESTERN ELECTRICIAN

of October 4th will be distrib-

uted at the convention, and the issue of October 11th will contain
the report of the meeting.
A large attractive announcement would enable you to place
the merits of your products before almost every possible buyer.
Give us an idea of what you wish to advertise, and we will be
pleased to get up an attractive announcement for your approval.

RESERVE YOUR SPACE NOW, AND
OBTAIN A CHOICE LOCATION

^*/^

^y*

:

^y*

WESTERN ELECTRICIAN,

r

51

i

Marquette Building,

CHICAGO.

!•

aili^dlUiiiiiiaaiiiB l a 11 a Jlii^il>^ih<iiiaili
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Storage BatteryGo.
The ElectricPHILADELPHIA
MANUFACTURER
OF THE

^^i-VCv-S^

Cbloribe Hccumulator

For Central Stations. Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
Price Lists and Descriptive Bulletins forwarded

upon request

SALES OFFICES:
PHILADELPHIA,

BOSTON,

Allegheny Ave. and 19th
ST.

LOUIS.

Wainriyht

Uiiildinir.

60 State

St.

BALTIMORE.

CHICAGO,

100 Broadway.

Marquette Building

DETROIT.

Continental Trust Building

Street.

NEW YORK,

Michigan Electr.c Conipitny.

New England

FARIES ADJUSTABLE

COMPANY'S

LAMP HOLDERS

Permit the Elec'ric Light to
YiQ instantly placed where it
Made for shop, factory,
is needed.
store, oftice, residence in fact wherever the incandescent lamp is used.
I;.'.

;;^kp

',5>jiij-*

DIRECT CURRENT MOTORS
are unequaled for driving all
classes of machine tools.

WE MANUFACTURE:
Chandeliers,
Brackets,

Portables,

Write tor Descriptive Bulletin No. 206.

Desk Lamps,
Clusters,
Canopies and
All Sizes and Styles of
Shades and Retlectorsm

GENERAL OFFICES:

527 W. 34th

F. G. Greenwood, Mgr.. 34 Empedrado St.

Nevada Block.

Building.

ELECTRIC

SPRAGUE

HAVANA, CUBA,

SAN FRANCISCO,

CLEVELANll,

New

St.,

Send for

Goods carried
by aU orlnclpal

York.

Catalogue No. 10,
just tssued-

Sobbers.

CHICAGO OFFICE:
Fisher Building.

FARIES MFG.

DECATUR,

CO.,

ILL.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY
AND

DESCRIPTION.

AGENTS

THE CUTLER-HAMMER MFG. CO. OFFICES AND

:

STURTEVANT ENGINEERING CO., LONDON, ENG.
KILBOURNE & CLARK CO.. SEATTLE, WASH.

MAIN

BRANCH OFFICES:

FACTORY:

NEW YORK-CHICAGO.

MILWAUKEE.

For

Lamps

Incandescent

and

Everything

Else.

:B.A^K:E>ie «Sto oo.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wt tell PUTINUM In any quantity, either large orsmall. We buy PLATINUM gr anything
containing PLATINUM. In any quantity.

Newark. N.

New York

J.

120 Liberty

Office,

Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
Akron Smoking Pipe Co
AUIs-Chalmers Company
20
4
American Battery Co
Amer. Electrical Heater Co. .20
15
Amer. EL Telephone Co
American Electrical Works.. 11
American Rell.A LightingCo. 7
Amer. Steel & Wire Company I
16
Anderson &. Sons, W. H
I

Baker

4 Company

3

Bario Vacuum Co
Baroett Company, G.
Barron it Co.. J. S

10

&

H.

. .

.20
11

W

8
Bayley & Sons Co..
Beardslee Chandelier M fg.Co.—
Beardsley Gravity Dam &
7
Construction Co
Beldler A. Co Francis

—

,

Uenbold & Jennings
Besly

A

Co.. Charles

17

H

20

BonTiUe. Edward

7

UoBsert EL Construction Co. .20
17
Brooks. Hall L

Brown

A

Leasure
Buffalo Forge Co

10

20

5
Central Electric Co
Central Manufacturing Co .17
Central Telephone & El. Co .. 14
10
Century Glass Co

ChAse-Sbawmnt Company... 11
Chicago

CAN.

Bl

W.

Alton Railroad
B.

R

—

8
16

Cbicago Edison Company .4, 12
Cblc. Fuse Wire AMfg. Co...—

Chicago Insulated Wire Co.. 1
C. M. & St. P. R. R
16
Chicago Pay Station Co
H
Columbia Telephone Mfg.Co.—
Consumers Carbon Co
1
Continuous Rail Joint Company of America
1
Crescent Ins. Wire & Cbl. Co. 1
Crocker-Wheeler Company
7
.

Cutler-HammerMfg. Co
Cutter Elec.

3

& Mfg.Company

A W.

Fuse Company
Dearborn Drug & Chem. Co..
Diamond Meter Company ...
Dicke Tool Company
Dixon Crucible Co., Joseph..
D.

1

—
8
4

—
8

EdlBon Decorative A Miniature Lamp Department
10
7
Edison Mfg. Company

Edwards & Company

8

Electrical Engineer Institute.—

Electric Appliance

Company.IO

Electric Storage Battery Co.. 3
Electrician Pub. Company. ..19
12
Ely A Co., Allen P
Ericsson Telephone Company 1
;^
Farles Manufacturing Co
Federal Electric Company...—
•For Sale" Advertisements.. 12
Ft. Wayne Elec. Works., Inc. 19
Fowler. John H
17

Franklin Eng.

A

Fulmer Lumber
General Electric

XT'ox*

Elec.
Co., D.

Co....—
M.

.

..

Company ..

.

10
5

General Incandescent Arc
Light Company
4
General Incand. Lamp Co
Great Western Smelting A
..—
Refining Company
Gregory Electric Company ..12

—

Hamblin A Russell Mfg. Co.. 7
Hartford Steam Boiler Inspection A Insurance Co ... —
—
Hazard Manufacturing Co
Hobart Elec. Mfg. Company.. 1
Hoffman,

G.

W

14

—
—

Holcomb-Lobb Co
Holmes Fibre- Graph. Co
Hopkins A Co A. P
Huebel Company, C. J
Humphrey, Henry H

17

,

16
10

Illinois Electric Specialty Co, 10

Illinois

Maintenance Co

12

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co.
India Rubber A Gutta Percha

—

.

.

1

—
—

Insulating Company
Intemat'l Corres. Schools
International TeLMfg. Co.

..15

Jeffrey Manufacturing Co..

..

Johnston,

Thomas

8

ply

J

4

Co.,

—
—

Machado A Roller
Maley, Martin

Maltby Lumber Company ... 17
Manhattan Elec. Supply Co..—
Marinette Iron Wks. Mfg. Co. 9

Matthews

A

Mayer, Geo.

Bros.,

W. N

M

McLennan A Company, K
McNamara Brothers
Medora Milling Company

11

—

II

10

15, 17

A

Son, Mathlas
16
Kohler Brothers
lo
KokomoTeL A El. M. Co.... 14

o-f

—

Company

Phoenix Glass

Pbosphor-Brouze

S.

Co

M

—

. ..

Pignolet, L.
Pittsburg A L. S. Iron Co
Porter Cedar Company

10
17
17

—
—

Rauscher, John
Reislnger, Hugo
Reliance Electric

8

Company.. 16

16

Metropolitan Tel. A El Co... 15
Mica Insulator Company
Miscellaneous Advs.
12
Monarch Fire Appl. Co
Monon Railroad
16
.....15
Moon Mfg. Co., The

—
—

Morse Cedar Company
Mott A Company. J. E
Munsell A Co., Eugene

17

20
10

Reynolds Electric Company^.—
Roebling's Sons Co., J. A
4
Rose Electric Company
12
. j

Louis Elec. Supply Co..: bo
Sargent & Lundy
10
St.

Sawyer-Man Elec. Company.—
—
Schoonmaker Co., A. G
.'.10
Schott.W.H
Schureman A Hayden
13
Scientific E.xchange
12
Shelby Electric Company
1
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 10

Smith

Co., S.

Morgan

y'.

8

National India Rubber Co.. ..—

Spies Electric Company..,.'..

1

...16
NaugleTieCo., E. E
9
New York Ins. Wire Co
Norton Tool Company, The 14

Sprague Electric Company... 3
Standard Electric Company.. 16
Standard Pole A Tie Co
17
Standard Uoderg. Cable Co..—
Standard Varnish Works ...AX
Standard Vitrified Cond. Co. 6
Stanley Instrument Co
9

.

Okonlte Company, The

1

Paragon Fan

—

Paraell
Perrlzo

A Sons
Phillips, Eugene P

17

Phillips Insulated

Wire Co.. 11

A Motor Co
& Weed

I

11

Sterling Electric Company...—
Sterling Varnish Co., The
l
Sterrett Pump Company
9
Stilwell-Bierce A Smith-Valle

Company

9

Stow Mfg. Company

1

Stromberg-Carlson Tel. Mfg.

Company

15

Sturtevant Company, B. F...20

Replogle Governor Works.. .—

11

11

Company

01^ssl£lecl Ix^deze

A

James
8
Lindsley Brothers Company.. 17
—
Lowell Model Co
Leffel

.

Kartavert Manufacturing Co.—
Kellogg Switchboard A Sup-

Klein

Leather Preserv. M. Corp

Station Equipment Co
..12
Steam &Elec'I Equipment Co. 12
Sterling A Son, W. c
...17

.^d^veirtisexxnexxts iSee £*^.^e 6.

Toerring Company, C. J
Torrey Cedar Company

Triumph
TJ. S.

Electric

10
17

Co

Electric Mfg.

4

Co

15

Valentine-Clark Co., The....—

Vlndex Electric Company.. ..—
Vought-Berger Company
Vreeland, B. F
Vulcanized Fiber

Wagner

8
ii6

Company

Electric Mfg.

.

.20

Co

S

Walsh's Sons A Company
12
Western Electric Company... 7
Western El. Supply Co
13
Westlnghouse
Electric
A
Manufacturing Company 18
.

.

Weston Electrical Inst. Co.. I
Whitehead Machinery Co. ...12
Whltmore, A. E
17
Wlckes Bros
12
Wlllyoung, Elmer G
11
.

Wisconsin Contral R. R
8
Wittenberg Cedar Co
16
Worcester Company, C. H
17
Worcester Polytechnic Inst. 20
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Etc., Etc.

CHICAGO EDISON COMPANY,
G>1.

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

( i

AMERICAN" Iffi"
ARE THE BEST.

Send

ESTo

1009.

171

S. CllntonSt.,

Chlcajo,

III,

G.I.

G.I.

G.I.

G.I.

G.I.
G.I.

G.I.

G.I.
G.I.
G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

and

MOTORS

WE"

CO.,

CINCINNATI, O.

WE BUY OLD

BELTS

OR SCRAPS, ANY 5IZB OR
CONDITION.

WE

AMERICAN BATTERY CO.,

GJ,

G.I;

G.i.

G.I.

for deicrlptive Circular.

Absolutely Non-lnfrlnginK.
Protection Guaranteed.

G.I.

CHICAGO.

WE MANDFACTUHB

TRIUMPH ELECTRIC
FOR

G.I.

Street,

G.I.

OF ALL KINDS AND FOR ALL PURPOSES.

BULLETIN

G.i.

39 Adams

ISOLATED PLANTS.

GENERATORS
SENI>

G.I.

1

CLEAN, REPAIR AND RENEW
OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
27 W. MONROE

ST..

G.I.

G.I.

G

G.I.

1.

"'"'

G.I.

CHICAGO

G.I.

G.

1.

"'""

G.I.

STANDS FOR MECHANICAL AND ELECTRICAL PERFECTION

G.I.

G.I.

G.I.

RUBBER COVERED W!RE.

G.I.

G.I.

WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

BARE COPPER WIRE.

G.I.

G.I.
'

POWER CABLES.
TELEPHONE CABLES.

G.I

OFFICE WIRE.

G.I.

G.I.

G.I.

GENERAL INCANDESCENT ARC LIGH
G.I.

JOHN

A.

NEW YORK.
CHICAGO.

ROEBLING'S SONS CO.
TRENTOH) Ni »

;NEW YORK,

N. Y.,

AND ALL LARGE

G.I

G.i.

G.I.

G.I.

G.I.

SCHEEFFER

G.I.

G.I.

G.I.

METER
WITHOUT
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF-

IMPROVED CONSTRUCTION.
In

A

Higtily

Sensitive and Accurate

Meter.

DIAMOND METER
MCTER WITH

PEORIA,
CAfiE.

G.I.

CITIES.

G.I.

san francIsco.

Unaffected by Alternations or Lag
Alternating Currents.

O.

ILL., U. S. A.

CO.,

G.I,

G.I.

G.I.

G.I.

G.I.

September
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YOU WANT THIS WIRE
AND

<s>\

WE WANT YOUR ORDERS,

i

THEY WILL BE FILLED FROM CHICAGO STOCK.
^uy ^^nrtps ^o-for^ n*ryir->g; -fch^ Columbia.

•

L.

O^rt'-t

2

Oktttntl €it(inr€mtpuni^,
GENERAL SALES AGENTS.
»
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AVENUE
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CHICAGO.
.1*

^ ^ ^ ^ ^ .^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ jt ^

i

THE GENERAL ELECTRIC COMPANY'S
In

Series Enclosed

Arc Lamps
»

LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
«

THIS COUNTRY.

In

»

In

».

In

Write for

New

Catalogues.

'^

GENERAL

OFFICES:

=

SCHENECTADY,

-

N. Y,

%
Ik

J? if :f ^" jT ^-

K

Si-

^•

jc-

jr ^" jr

»i"-

^k

^""•

t^

*^^^^
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»^»^:f^*'^"»r^''^''»P»rs^*^*^*r*^:f:fJ«':?J?Jf:P}^

SINGLE PHASE MOTORS
Particularly Suited for

Pump

^"^

Operation.

-^ START UNDER FULL LOAD Simply Closing the Primary or Secondary Circuit
any point however distant from the motor.

at

ONLY ONE TRANSFORMER REQUIRED.
If

we would be pleased to have
you inform us of your requirements.

interested

WAGNER ELECTRIC MFC. CO.
30

H. P..

60 Cycle. 208

Volt.

Single Phase Motor Geared

to

Triplex

Pump.

ST. LOUIS, MO., U. S. A.
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It.

W. LYLB,

R.

BARNARD,

B. S.

President and Manager

Vice-President and Secretary.

Standard Vitrified Conduit Company
1ft

UNDERGROUND

VITRIFIED SALT GLAZED

Is
1a
1a
1ft

CONDUITS AND INSULATORS

«^

1a
1a

1a

General Office,
%

39 and 41

New York

.1ft

Cortlandt Street

.

^

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjiisterfif Inc. fjamps.
Inc. El, Lt. Manipulator Co.

Vought-Berger Company.

Anchors
Matthews

&

Bro.,

W.

N.

riffht Plants.

Central Electric Co.

A Company.

Electric Appliance Co.

Western Electric Co.
Western Elec. Supply Co.

Babbitt Sletal and
Solder.
Gr Western Sm. and Eefg. Co.
Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

Cross- Arm Braces, Etc,
Anderson & Sons, W. H.

Central Electric Co.

A Company.

Cross-Arms,
Brackets.

Electric Appliance Co.
Kauscher, John.

Belt l>re8slnsr.
Leather Preserver Mfg. Corp.
Beltlnt;.
Leather Preserver Mfg. Corp.

BloTFcrs.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books. £lectrlcal.
Electrician Publishing Co.

Brusbes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Westerm Elect. Supply Co.
Western Electric Company.

Cut-9ntsand STritches.
Bossert Elec. Const. Co.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

& Electr». Co.
Dynamos and Hlotors.
Franklin Eng.

Western Electric Company.

Central Electric Co.
Croctcer-Wheeler C'.,.

Co., Jas. S.

Cbase-Shawmut Company.
Norton Tool Company, The.

Cables. (See Insulated Wires.)
Cables. Electric (See Insu-

Copper, Slieet

and Bar.

Hayden.

New York

Points and

Plates.
Central Electric Co.
Chicago Edison Co.
Consumers Carbon Co.
Electric Appliance Co.
RelBlnger, Hugo.

ClrcrUt Breakers.
Cuttpr

Co., F. B.
Mfjr. Co.
Elec.

A

Wayne

Elec. Wks.. Inc.
Western Electric Companv.
Mfg. Co.
Westlnghouse El.
Ft.

A

Coal and Anhes

American Elec. Heater Co.
Simplex Elec. Heating Co.

Electric Sigrns.
Federal Electric Company.
Electrical and mechanical Engrineers.
Brown A Leasure.
Humphrey, Henry H.

Jeffrey Mfg. Co.

A

Electric Heating: Appl.

General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Chains.

Badt

Co.

Electric Rallivays.
Crocker- Wheeler Company.

Weitorn Elect. Supply Co.
CAstlnjrs.
Smith Co., S. Morgan.

Hand-

Kohler Brothers.
Mayer, George M,
Mott A Company,
SargQDt & Lundy.
Schott.

J. E.

W, H.

Electrical Instruments.

Western Electric Co.

General Electric Co.
General Inc. Arc Light Co.

Central Electric Co.
Electric Appliance Co.

('ompound.

Dearborn Drug A Chem. Wks.
Conduit and Conduits.
Central Electric Co.
Rlectric Appliance Co.
S[>rapue Electric Co.

Standard Vitrified Cond.-Co.
WM-tern Elect. Supply Co.

Conduit BodH.
Barron A Co,, Jas.

S.

Wayne

Elec. Wks., Inc.

Illinois Electric Specialty Co.

Machado

A

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl.Co.

Outfits.

Buffalo Forge Co.
Central Electric Co.

Electric Appliance Co.
General Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Files.
Barnett Co.. G.

A

H.

Fire Extinsraishers.
Monarch Fire Appliance

Beardslee Chandelier Mfg.Co

Flashers.

Roller.

PIgnolet, L. M.
Stanley Instrument Co.
Wagner Electric Mfg. Co.
WcHtern Electric Co.
Western Elec. Supply Co.

Weatinghouse El. & Mfe. Co.
Weston Electrical tnat. Co.
WUlyoung, Elmer G.

Faroes.
Buffa«o Forge Co.
Sturtevant Co., B. P.

IVire.

Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. A W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.

Western Electric Company.

4

I^amps, Incandescent.
Central Electric Co.
Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.

Sawyer- Man Elec. Co.
Shelby Electric Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
I^amps, Inc.. Adjusters.
Inc. El. Lt. Manipulator Co.
Vought-Berger Company.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.

Manhattan

Elec. Supply Co.
Louis Elec. Supply Co.
Standard Electric Company.
St.

Western Electric Co.
"Western Elect. Supply Co.

Electrical

Glaastvare.
Century Glass Co.
Phoenli Glass Co.
Western Elect. Supply Co.

Incandescent—
Replacers & Cleaners.

Iiamps,

Inc. El. Lt.

Manipulator Co.

(jintral Electric Co.

Co., Chas. H.
Crucible Co., Jos.

General Electric Co.

Dixon
Holmes Fibre-Graphite Co.

Westinghouse

Heatins and Tentllating Apparatus.

El.

A

Mfg. Co.

I/inemen's Climbers.
Anderson A Sons. W. H.

A Son, Matnias.
Maernet Wires.
Klein

(Bee Insulated Wires.)

mechanical Draft.

Holders, Inc. liamps.
Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection & Insurance Co.

Institutes.
Worcester Polytechnic Inst.

Insulators and Insnlatinff niaterials.
Akron Smoking Pipe Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rnh A Ins. Wire Go.
Kartavert Mfg. Co.
Mica Insulator Co.

oiP

Co.
Ft. Wayne Elec. Wks., Inc.
Oaneral Inc. Arc Light Co.
Westinghouse EI. A Mfg. Co.
]|Ilca.

Munsell & Co.. Eugene.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westinghouse El. A Mfg. Co.

Dynamos

IVlppers and Pliers.
Klein A Son, Mathlas.

Platinum Roueht
Sold.
Baker A Company.

Switchboards
M1a
»nd iVIarble).
(

Gt. West. Sm.and Refining Co.

McNamara Brothers.
Tapes, Insulating.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Berthold A Jennings.
Brooks, Hall L.
Fowler, John H.

Electric Appliance Co.
New York Insulated Wire Co
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

D. M.

J.

Technical Agency.

LIndsley Bros. Co.

Maltby Lumber Co.

Scientific

Medora Milling Company.
Morse Cedar Co.
Naugle Tie Co., E. E.
Perrizo & Sons.

boards.
American

A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Whitmore, A, E.
Wittenberg Cedar Co.
Worcester Co., C. H.
Polish (Metal).
Hoffman, Geo. W.

Tools.
Anderson

Jeffrey Mfg. Co.

Morgan.

Pulleys.
Smith

Co., S.

Morgan.

Stilwell-Blerce Smith- Valle.

and

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Vindex Electric Company.

Concinuous Rail Joint Com-

Wagner

pany of America.
Refiners.

R-flertora.
American Refl. A Lighting Co.
Farles Manufacturing Co
Re -TVin di US — Rep airs.
Chicago Edison Co.
Gregory Electric Co.
Schureman A Hayden.

Trucks, Electric Car,
General Electric Co.

Westinghouse
Leffel

Bonville. Edward.
Matey, Martin.
McNamara Brothers.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.

Simplex Electrical Co.
Standara Underground C. Cq.
Western Electric Company.

IV ire. Bare.
American

A

Wire

Co.

Electric Appliance Co.

Fdwards A Company.

Okonite

Co., The.

Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Co.
Western Electric Co.
Western El«ctricftl Sup. Co.

Speed Indicators.
Besly A Co., Chas. H.
Electrical lust. Co.

Steel

Besly A Co., Chas. H.
Central Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

A

Smith- Vaile

Vulcanized Fibre Co.

Speakins Tubes.

Steel

Co., Jas.
Co., S. Morgan.

WReplogle
a tcrWhe elG overn ors.
Governor Works.

Slate.

American

A

Vulcanized Fibre.
Co.

Matthews & Bro., W. N.
Rose Electric Company,
Schoonmaker Co., A. G.
Scnureman & Hayden.
Station Equipment Co.
Steam & Elec. Equipment Co.
Walsh's Sons & Co.
Whitehead Machinery Co.
Wickes Bros.

Sprinss.

Mfg. Co

Standard Varnish Works.
Sterling Varnish Co.

Co.

& Mfg.

A

Tarnishes.

General Electric Co.
El.

El.

Turbine IVater Wheels
Stilwell-Bierce

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
I.t.

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Smith

Rheostats.

Weston

W. H.

Central Electric Company.

Sterrett Pump Company.
Rail Bonds.
American Steel A Wire Co.
Badt A Co., F. B.
Rail Joints.

Westinghouse

Sons,

Tran sformers.

fOfI).

Gen'l Inc. Arc

A

Dlcke Tool Company,
Klein A Son, Matbias.
Norton Tool Company, The.

Stllwell-Bierce Smith- Vaile.

Pnnips

Telephone Co.

Sterling Electric Co.
Strom berg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Co.

Poorer Transmission
Machinery,
Co., S.

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
International Tel. Mfg. Co.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
St. Lould Elec. Supply Co.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland. B. F.

Smith

Exchange.

Telephones, Telephone
Material and STvitch-

Pitt.jburg

Porcelain.
Akron Smoking Pipe

e

Maley, Martin.

Poles and Ties.
Beidler & Co., Francis.
Fulmer Lumber Co.,
Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company, C.

t

Bonville. Edward.

and

Central Electric Co.

Minine Apparatus, Elec.

(See

Co.
Electric Storage Battery Co.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

American Refl.A LightingCo.
Farles Manufacturing Co.

Diamond Meter

Motors).

American Battery

9iha<ies.

Sturtevant Co.. B. P.

aieters.

motors.

Bossert Elec. Congt. Co.

Storage Batteries.

Gregory Electric Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

Be^y A

& Co., Chas. H.
Patent Attorneys.
Johnston, Thomas J.
Phosphor Bronze.
Besly

Second-Hand Mach'y.
Ely A Co.. Allen P.

liishtnins Arresters.

Graphite Specialties.

Steel Boxes.

PackinfiT.

Gt.West.Sm.and Refining Co.

General Inc. Arc Light Co.
General Inc. Lamp Co.

Central Electric Co.

I^os* Ai.f>ixQ^i>^-t:lo^t Ixxc3.e:sc:

Co.

Elec. Co.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Mfg. Co.
Westinghouse El.

Stow Mfg. Co.

A

liamp Guards.
Hamhlin A Russell Mfg
Adams-Bagnall

Flexible !9hafts.

Inspection

General Inc. Arc Light Co.

liamps. Arc.

Reynolds Electric Company.

and

Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Bossert Elect. Const. Co.

Fixtures, Oas and Elec.

Globes

Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.

Junction Boxes.
Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

ling machinery.
.leffrey Mfp Co.
Colls and Majcuets.

Ft.

American Electrical Works.
American Steel A Wire Co.

Whitehead Company, W. W.

Fan

Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse EL A Mfg. Co.

Insulated Wires and Cables— Ulasnet IVires.

Besly & Co., Chas. H.
General Elec. Supplies.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Carbons,

Allis-Chalmers Company.
Bayley A Sons Co., W.
Buffalo Forge Co.
Sturtevant Co., B. F.

Gears.

A

Triumph Electric Co.
Wagner Electric Mfg.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

& Weed.

Engines, t^team.

Schureman

Sturtevant Co., B. F.

Wire Co.

Enti^ines, Oas.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell

Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated

Jeffrey Mfg. Co,

Fuses and Fuse

Wayne

Central Electric Co.
General Electric Co.
Ins.

Besly A Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elec. Wks., Inc.
General Electric Co,
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell A Weed.
Reliance Electric Company.
Ft.

Sprague Electric Co.

American Elec. Works.
American Steel & Wire Co.

,

and

Cuts.

Cable Clips.

latedwires)

Pins

Berthold &. Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

&

Electric Mfg. Co.

Western Electric Co.
Westlughouee Elec.AMfg.Co.

Electrical Engineer Inst.
Int. CorresDond. Schools.

B«lls, Buzzers, Etc.

Barron

Mott A Company, X E.
Sprague Electric Co.

Correspondence Schools.

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Beardsley Gravity Dam A
Construction Co.
Crocker -Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Wagner

Electro -Platiuff ]|Iach*y.

Elevators -Conveyors.

Contractors and Electric

Annunciators.
Edwards

A Repairs.

Chicago Edison Co.
Parsell & Weed.
Spies Electric Company.
Western Electric Co.

A Tel.)

(Tel.

Construction

X^Ray Outfits.
Barlo

Wire Co.

Wri-t^ot^tlseua^xx-ta CSoo lE*ckgr& &m

Vacuum

WlUyounc.

Co.

Klmw

Q.
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EDISON

DAM!
That is what every user of water-power wants and very
few have. Most dams leak. "The Gravity Dam " is the name
of a 78-page book on Dam construction.
It describes all kinds
of dams that leak and break and tells why they leak and break.
It also describes a dam that will neither leak, break nor wash out.

THIi BOOK. JENT FREE, OF

CHARGE

To

every present or prospective user of water-power
his address and five cents in stamps to pay postage.

BEARDSLEY GRAVITY DAM
Dam

ELECTRIC LIGHT GUARD.

VERMONT

SLATE

SILVER LUSTER.

FOR

Electrical Purposes.

...WITH...

EDISON PRIMARY CELLS
Are tbe only efficient battery fan outfits on the
market. Invaluable for the sick room.

sends

CONSTRUCTION CO.
BLKHART, INDIANA.

Builders and Hydraulic Engineers, Etc.

THE BEST

"NEVER BREAK"

&

who

BATTERY FAN OUTFITS

It

Pays

to Get the Best

from

EDWARD
BONVILLE
Lock
FAIR HAVEN, VERMONT.

p. O.

Mftnufacturer
of all kinds of

Box 24,

Slates for Electrical Purposes

All Sizes of Slate Switchboards.
Best Black Enameled and Marblelzed Finishes in Vermont.

Patented .Vug. 28, 1900.
A Perfect Guard.

Holds

Adjustable Clamp Socket.
All Sizes Securely,

Write for Catalogue No.

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver LusterFlnlsh.

Tbe corrugation prevents

all

possible

chance of breaking. No screws to loosen and
Send for Illustrated Catalogue

fall

FACTORY,
Orange, New Jersey,

out.

HAMBLIN & RUSSELL MFG.

4.

EDISON MFG.
U.

CO.,

S.

OFFICE,
83 Chambers SLreet.

A.

CHICAGO OFFICE, 144 Wabash

WORCESTER, MASS.

POWER

«""

CO.,

NEW YORK

ATenue.

LIGHTING

SHOP OUTPUT
Increased and Improved by the
use of electric drive.

OUR MOTORS ARE
ADMIRABLE FOR
SUCH ATTACHMENTS.
WRITE FOR BULLETINS.

Crocker -Wheeler Company,

AMPERE,

N. J.

Western
CHICAGO.
SAINT LOUIS.

Electric

Company.
NEW YORK.
PHILADELPHIA.

.
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VEGETABLE BOILER COMPOUNDS
DEARBORN
WILL CLEAN ALL PARTS OF YOUR BOILERS AND KEEP

I
1

WRITE US REGARDING AN ANALYSIS OF YOUR FEED WATER.

^A^IM,

27-34 RIALTO BUILDING, CHICAGO, ILL.

#
f

i

^

^

F>.-osi<den«

Telephone: Harrison 3930 and 3631

UPRIGHT

1

SAMSON TURBINE

'

AND

"Tywo
Balls 99

HORIZONTAL

ESPECIALLY ADAPTED FOR DRIVING

w.^

M^^rfi

ELECTRIC LIGHTING and POWER PLANTS,

jftfe^

^^M&L'^'~"'

mmU^mi-^i
^H
l^m
j^H

M KOGAR,

THEM CLEAN.

I^^^Hb

On account

'"

of

Its

HIGH SPEED and EFFICIENCY,

also

BALANCED GATES.

These qualitieB, maintained to such a High DeRree of Perfection, assure eiceedlnglj- close regulation
and economical use of water. Copy of "Official Holyoke Testa " furnisned on application.

1 B'

Write Dept. "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD,

ASK

CO.,

YOUR.

O., U. S. A.

SUPPLY

HICH-CRADE

HOUSE.

ENGINES

Sole Manufacturers

THE VOUGHT-

BERBER
COMPANY,

VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

lA CROSSE, WIS.,
U. S. A.

GUARANTEE PERFECT REGUUTION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

& SONS

niLWAUKEE.
TO
THE

WIS., U.

S.

BOOK
ON METERS

CO.. ROBT. FERRIS'
A.

so SIMPLE THAT ONE WONDERS
AT THE COURAGE OF THE AUTHOR
ITTELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.
IS

GREAT NORTHWEST

M'CQRMICK TURBINE.

The Wisconsin Central Ry. will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to conier
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. ST ATB REQUIREMENTS

JAS. C. POND,
Gen'l Pass. Agent,

Milwaukee, Wis.

Written expressly for the men who handle
the pliers.
Sent prepaid on receipt of $1.00, Address

ELECTRICIAN PUB. CO.,
S10 Marquette

CHICAGO.

BIdg.,

AND SEND FOR CATALOQUE.

AMERICAS MOST POPULAR RAIIAVAY

CHICAGO
ALTON

S.

MORGAN SMITH

CO., York, Pa.

AND

JEbWARos

FOR CATALOGUE,

PERFECT PASS ENGER SERVICE

JEFFREYI^CHAINS

THE JEFFREY MFG. CO
COLUMBUS.OHIO.

Lock Gravity
Drop

BETWrrHN

irr-™-5r"~

Graphite Brushes

CmCAGO-"»KANSAS CITY,
CHICAGO «' ST.LOUIS,
CHICAGO "»»PE6rIA.

That have been

.ST.LOUIS — KANSAS CITY.

We shall

Annunciator.

fully tested and proved superior to any In the market.
be pleased to send sample.

JOSEPH DIXON CRUCIBLE

CO.,

•

Jersey City, N. J.
Extra

HOT

-SPRINGS. Ark, nENVER.Colo,.

REG.TRADE MARKS

TEXAS. FLORIDA.. UTAH.
CALIFOKNTA «'•> OREGON.
ilISi

Iff

VOO Ann

OONTI0Mpr,ATINO A TBIF,

EION OF vraion can nn
JcaIjTon, it

ZaNSD van

v/tttXi

ANV FOn-

maiiei otsr tutd onioAao
PAv von to wicitid to Tnm dndeib*

OATIDB, MAPB, TIME-TAI11.ICH, XiTOi

GkO. J, CnARLTOW,
obmsibai. pahhjsnoidu aosutt*
Obzoaoo, Xxa.

^^pCo

mu

The Phosphor

Bronze SmeltingCo.Umited,

2200 WASHINGTON AVE.,PHILADELPHIA.
"ELEPHANT BRAND P HOSPHOR-BRONZE"

— DELTA

METAL-

CASTINGS, STAMPINGS AND FORCINGS
ORIGINAU AND Sole Makers in the U.S.

well

finished

The drsps being fastened to
the bacl<- board, the case

may

I

I

ING0TS,CASTINGS,WIRE,RODS,'SHEETS,ETC.

heavy,

caseof ornamental design.

be removed without disconnecting wires.

^EM/yowK

H-v

»
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ANNOUNCEIVIENT
STERRETT"

**THE
IS

OIL

A SINGLE

NOW READY FOR THE MARKET.
is shown by the cut herewith.
The water
discharged at one end through the draft tube, and, in this case, the
usual eod thrust connected with single wheels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are

mounted on horizontal shaft

announcement we believe that we are calling the attention of the entire
engineering field, and all places where oils of any degree are handled and transferred from
barrel to tank and for general use, to an article that every engineer has long looked for
and reirnlarly called upon his oil dealer to supply, particularly so when cold weather has
made the handlins of his valve oils diflicult and almost impossible with the pumps
heretofore at t;is command.
In

making

VICTOR TURBINE

27-INCH

PUMP

this

ii

THE STERRETT

is

J

pump Is guaranteed to pump any article that is in a liquid form, and handles heavy valve
ordinary pumps will kerosene. It Is made of seamless brass tubing and
durable in every part. There is no leakage of oil. which makes it the cleanest pump to use
ever placed on the market.
Ask your dealer for it or send direct to us. Money refunded If not satisfactory after
30 days' trial. Descriptive circulars on request. PRICE, $3.50.
oils as easily as

SALIENT

FEATURES

Ma.n\jfaLCtured by

STERRETT PUMP COMPANY,

OF THE

MINN.

ST. PAUL,

NO. 69 EAST SIXTH ST.,

VICTOR
TURBINE.

ARE YOU LOOKING FOR MONEY?

We make a specialty also

buy WALRATH Q*S OR OASOLINE ENGINES
and get light on the subject.

If so,

AIR

Received the Highest Award at
the Pan-American Exposition.
It will produce as good a commercial lii,^bt as that of an automatic steam engine, either belted
or direct connected generator.
Simple, Economical and Reliable.
fcend for Catalogue W.

If interested

MARINETTE IRON

WORKS MFQ.
-

.__

2S7 Lehman

AGENCIES-

BOSTON, 73

Oliver St.

St.,

BOOKS.

Co., Cleveland.

Suite

Crimshaw.
pass Inspection and carry the above

IH. 116

&

MAIN OFFICE:
118 Liberty St.,

TRADE-MARKS

fFtlCTI^IM.

Building,

ILL.

j^^ljHJ^CpAXlO-S,.

REOORDIIMO

IC

SAN FRANCISCO:
33 Second St.

NA/^KT-T IVI ET

CURREIMnf

SUS

ACCOMPLISHED BY

^iJF9F3EIM-r

,4KI_I_

BOSTON
7 Otis St.

IN AIR

OF THE MOVING PARTS OF

IMSIOIM
USC^ F9E^^R^KD.

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOU-r VIETERS."

STANLEY INSTRUMENT
SALES OFFICE,
\^fi

TiRriAriU'AV

"

"^

CITY, X, Y.

EACH.

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

BRANCHES:

New York.

IS

IM

CHICAGO,

INSULATED WIRE COMPANY,

A.L.TERIMA.'rilMO
iVI

510 Marquette

Co.,

ONE
DOLLAR

on our

FLOTATION
S-rA,IMI_l lY

U. S. A.

PHILADELPHIA, 612 Arch St
CHICAGO, 311 Dearborn SI.
LONDON, E. C, 97 Queen Victoria St.

Hennen BIdg.
BALTIMORE, 315 Equitable BIdg.
UUFKETTER & BENDIT M. E. CO., Sales Agents, 810 Olive St., ST. LOUIS. MO.
E. F. AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

Electrician PcBLisHiNe

NEW YORK

>EW YORK

DAYTON, OHIO,

INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.
TELEPHONE HAND-BOOK.

GOOD

r<i^

141 Broadway.

NEW DYNAMO TENDERS' HAND-BOOK.

FIVE

ALL OUR WIRES

NEW YORK,

NEW ORLEANS, 304

301 Fisher Building, Chicaeo.
619 Stevenson Building. Indianapolis.
703 Kijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Eoylston St.. Boston.

A Hammond

address

The Stilwell-Bierge & Smith-Yaile Co.,

CO.,

MARINETTE, WIS.

Strong, Carlisle

of

STEAW fi'ND POWER PUMPING MACHINERY FOR ALL PURPOSES.
COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.

THE WALRATH

.

N^.

CO.,

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,

.1
(

San FrtAUciBco. Cal,

JOH« KARTIH A CO.XLoa Anoei.es.
SgAITfeS,

Cai,,

WaBU.

——
WESTERN ELECTRICIAN

10

And"A.B."To YourSupply IVIan.

Dry Battery Lamps

For use

IM

I

1902

27,

EDISON MINIATURE LAMPS

"ZU-ZU" To Your Grocer

Say

September

portable lighting devices-— electric

in

candle sticks, pocket lanterns, carriage and

bed rooms, ruby
photography and for optical,

bicycle lamps, clock lights for

Those who have used various makes
to buy Adams-Bagnalls.
It's

of

lamps

will tell

you

lanterns

for

dental and surgical instruments.

risky and expensive to experiment with arc lamps.

Install the

lamps

that are

KNOWN

to

be the

best.

It's

All types supplied
Accurately rated
Carefully selected.

the

only way.

ELECTRIC APPLIANCE COMPANY,
92-94

WEST VAN BUREN

....

ST.,

LAMP

EDISON DECORATIVE & MINIATURE

ELECTRICAL SUPPLIES.

General Electric Company, Harrison, N.

CHICAGO.

Chicago Oflice: Monadnock Block.

DEPT.,

J.

Sales Office

all

large cities.

PRICES RIGHT

MICA WASHERS

EUGENE MUNSELL
218 Water

St.,

New

mm

IF

Not by what they make, but BY

MAKE

Crookes
Double
Specially Protected Barium
for A. C. Sets
Fluoroscopes
Patented Tube Regulator Plateholders Actinometers and all accessories for X Ray

Tubes
Focus

types

of

Adjustable

;

;

;

;

ing your arc lamps. Our Lamps, in connection with
other up-to-date machinery, caanot fail to land you
a winner.

work.

SEND

ivi-

NEW

us your broken or punctured tubes

for

repair or re-exhaustion.

BAR to23dVACUUM
New

YORKi

156 £.

VOLT=AMMETERS,
For Testing Batteries and Battery
Circuits, Locating B'aults, Groundi,

RELIABLE.

ACCUEATK.

Send /or Circular.
L. M.PICNOLET.
St.,

NEW

Kuown,

YORK,

E. E.

Engineers,

The only article that will PREVENT SPARKING.
Will keep the commutator In good coodition and

PREVENT CUTTING.
It will

50

Cts. per Sticks
For Sale by

Electrical Contractors,

1000, 46 E.

all

$S.OO per Dozen.

K.

Supply Houses, or

FREE, Sample Stick.

put that high ^losa on the commutator you
have HO long Bought after.

McLennan &

ST.,

CHICAGO.
A. D.

LUNDV

Manufacturers,

V>le

909 Title

and TidBt

Bldg..

CHICAGO,

Electric Heating Apparatus.
SENS FOR 64-PAGE CATALOGUE.

co.,
ILL.

312 Fisher Building,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.

CHICAGO

Telephone Harrison 3698.

VAN BUREN

FREDERICK SARGENT.

Absolutely will Mot Gum
The Brushes - « •

Leasuee.

BROWN & LEASURE,

CO.,
Oity.

CARGENT & LUNDY,

Tou Who are Troubled mtlth Sparking and Cutting of Commutatora to Use

N. Y-

York

Street,

WANTED

POCKET SIZE.

L.

all

Single Focus for Coil or Static

;

;

We can save you one=half the expense of maintain-

Chab.

CO.,

Chicago.

X

VflE

RICH
WHAT THEY

SAVE.

78-80 Cortlandt

&
St.,

Ray Installation?
WKITE
US FOR FULL INFORMATION.
SO.

An

MEN GROW

""

Lake

117

ARE YOU CONSIDERING

ARC

,^

York.

CHICAQO, Monadnock Block.

THE

Long Distance Phone Central 2448.

W. H. SCHOTT,
ENGINEER AND CONTRACTOR,
Specialties:
1220-21 Marquette Building.
Central Station Heating Plants,

Water Works Sleam Plants,
Electric Light, Gas and
Street Railway Plants.

CHICAGO

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER RAILWAYS
1804-I806.1808-1810-1812

Fisher Building.

CHICAGO.

Henry

IN AIVIERICA
-2'/4-

ONL.Y HOUISE

WE CARRY GLOBES
AND SHADES FOR
ALL KINDS AND
TYPES OF LAMPS.

AND ENCLOSED
OUTER AND INNER
ARC GLOBES.

OPEN

THE OHMMETER

H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Central Lighting Stations,

SEND FOR OUR ILLUSTRATED
CATALOGUE.

DOES THE REST."
You can

flnd

your circuit troubles In a moment
reading ohmmeter. Ask your
it, or write for intormatlon to

witli our direct
3U|ip]\' liousc lor

Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

"YOU PRESS THE BUTTON,

MAKING A SPECIALTY OF ELECTRICAL GLASSWARE.

THE CENTURY GLASS COMPANY,

:

BELLAIRE, OHIO.

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

TACOMA

BUILDING, CHICAGO.

;

September

27,

rHANK n. PHILLPI8,
C. N.

WESTERN ELECTRICIAN

1902
CUQENE

PnesisltlT.

P.

C.ROWLAND

PHILLIPS, Vioc>PlW«.
«. n. HEIIIIIGTON.JR., SEC.

PHILLIPS,

GENERAL MANAOKR.

WAGENSCILiTllEASUnCR.

STOMBAUGH GUYANC MORS

WORKS, T
AMERICAN ELECTRICAL
PROVIDEWCK,
O
•

B.

•

BARE AND INSULATED ELECTRICWIM.
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL «N0 UNDERGROUND USE.
Store, W. J. Watson, 26 Cortlandt St.
Chicago Stork, F. E. Donohoe, 82 Lake St.
Montreal Branch, "Eugene F. Phillips* Electrical Works.

Kew Yoke

MAIN orFicea and factories, phillipsdale, r.

McNAMARA BROS.

THOMAS
No. 66

Fair Haven, Vt.

Catalogue B.

JOHNSTON,

J.

Counsellor at Law,

SLATE AND MARBLE.
Write for

i.

Six Years with General Electric Company.

ELECTRIC SWITCHBOARDS,

Broadway,

NEW YORK

-

CITY.

Patent Soliciting.

Patent Causes.

DATCMTC

UtoluliO run rAlLllld.

I

T
H

H

E
Y

G
U
Y

A

A
N
C

Mechanical

Engineer.

G

heaper than other guys.

O

ne piece.

M

ecessary for well guyed poles.

O

perated like a corkscrew.

^^

echanically correct.

No moving

ndestructible by

R

I

E

G
A

arefuUy made.

L

abor savers.

B
A
U
G

parts.

H

G

fire

U
Y

or frost.

A
N
G

nchors that pay dividends.

H
R

LONDON

working drawings for special and

Write for
prices, to

automatic machinery.
1561

asy to install.

O

DEVELOPING OF ELECTRICAL INVENTIONS A SPECIALTY.
GEO. M. MAYER,

'

E

STOMBAUGH GUYANGHORS

Standard Varnish Works

nrCiPftIC rriD

M

B
A
U
G

O

VARNISHES
INSULATING
ADDRESS
NEW YORK

M

H
R

FOR HIGH GRADE

CHICAGO

T

O

'

I.

Monadnocl(

Block,

Chicago,

III.

W.

N.

MATTHEWS

& BRO.
603Carleton Building,
WHEELLESS.

ST. LOUIS.

Villard

Automatic Wheeled and Wheelless Conduit Rods
Are Coupled and Uncoupled Instantly and with Ease.

Furnished with and without wheels, as desired. They will not bucltle or form a zifj-zag line,
and. with wheels, friction is removed, making them very light running. They are perfectly rigid
when pushed, and become flexible when pulled. The rods cannot become uncoupled by any
means in the ducts. The rear end of the rod has to be raised to an angle of about 45 degrees to
uncouple it. One man can push with ease 600 feet, and a hard blow can be struck with telling
effect without the slightest injury to the rods. The wheels serve as duct cleaners as well as to
remove friction. The castings are of bronze with wheels of chilled east iron. The rods are made
of hickorj-, well seasoned in oil to prevent decay. Prices and circulars on application.

JAMES

S.

BARRON &

200-206 West Broadway.

CO., Sole Agents,
NEW YORK.

Worm's-Eye View.

"SHAWMUT"

SOME OF THE MANY USERS OF VILLARD RODS:
New York Telephone Co.. New York.
New York & New Jersey Telephone Co., Brooklyn. X. Y.
Manhattan Elerated Railway Co., New Y'ork.

United Railways Company of London, London,
Eng.
Chesapealce it Potomac Telephone Co., Washington, D. C, and Baltimore, Md.

Standard Underground Cahle Co., Pittsburg, Pa,

Etc., etc., etc.

TEST

X-BAY APFABATCS.

IKSTRl'alEJfTS.

Portable Sets for Resistance Faults,
Sets

for

Insulation

and

—

—

We

Capacity.

Galvanometers, Bridges, Condensers, Photometers, Etc., Etc.
II

Coils and X-Ray Machines for Battery and Power Circuits Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makers of the

—

Etc.

Portable

Catalogues in print, 4c in stamps.

Caldwell Liquid Interrupter.

Cunningham Mercury

Jet

Interrupter.

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WiLLYOUNfi, 97-99

XEW VORK,

ENCLOSED FUSES

C*

Franl(fort "^'1
X. \r.

*

Send for Catalogue No. 507

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

10c In stamps.

ABSOLUTE RELIABILITY.

NATIONAL CODE STANDARD

THE NEW SHAWnAUT INDICATING FUSE.

"0. K." Weatherproof Wire.

Slow-Bnrning

Weatiierproof

Indicating

Type P

Fuse, intact.

and Slow-BnrniDg Wire.
Prices and Samples on Application.
Fuse blown, showing auxiliary indicating patch white.

Phillips Insulated

Wire Co.,

GHASE-SHAWMUT
GO.,
MANUFACTURERS.
New York Representative
WM. S. BROWN. 3i) Cortlandt
New York City.
;

Office

and

Factory:

PAWTUCKEL

R,

i

St.,

THOMAS

Boston,

Western Representative
GRIER CO.. 128 W. Jackson Blvd.,

G.

Chicago, Illinois.

WESTERN ELECTRICIAN

WANTED, FOB
similar

advertise-

-words or less), $J.So an
insertion; additional -words 3c each.

ments

(50

POSITION

advertiseWANTED
^l.oo an

ments (50 xvords or

in-

less),

sertion; additional uiords 2c each.

POSITION

W. Westlnghouse Alternating Dy
volts no load to 1140 full loadtoothed armature, self-oiler, compound wound,
one exciter, two rheostats, one volt meter, one
amp. meter.
Address HAMPTON ELECTRIC
LIGHT A POWER CO., Hampton, Iowa.

One 50

outride work.

BOX

Chicago.

POSITION WANTED.
Mechanical and electrical engineer, thirty
years old, technically educated and familiar
with central station operation, desires to correspond with a company who are in need of a
superintendent or chief electrician.
reliable
BOX 118, care of Western Electrician, 518 Marquette Building, Chicago.

WANTED.
State experience.

THE SANBORN-MARSII ELECTRIC
8

W. Market

CO.

WANTED.
Solicitor, familiar with motor, sign work and
electric hi atlng business. Apply BOX 116, care
Western Electrician, 510 Marqijette Building,

Chicago.

AUTOMATIC ENGINES.

WANTED.
not essential.

THE VOUGHT-BERGER COMPANY,

1— 70-hp. Westlnghouse

WANTED.

hp.,

slide

100

each

—Smith- Vaile Duplex Steam Pump, 2x8xl2
1 — Fairbanks Duplex fciteam Pump, 12x71

to travel Michigan selling general
electrical supplies. State age, experience and

Salesman

Address BOX 117, care West610 Marquette Building, Chi-

BUY.

A good 100 or 120 K. W. 1100-Volt, 1600alt.
Generator, complete with exciter and rheostats.
Must be in first-class condition and fully guaranteed. Address LOCK BOX 63, Viroqua, Wis.

POSITIONS OPEN.
PER MONTH.
....$100
5 Draftsmen, Electrical
$125
2 Draftsmen, Structural Steel
$75 up.
2 Draftsmen, Bridge
$85
1
Flectrlcal Superintendent
$50
1
Electricat Superintendent
be
gilt
2 Armature Winders, must

200

DYNAMOS.

1—40 Arc LlKht Standard
1-26 Arc Light T. H
1—600 Light T. H. Generator and
For

ALLEN
1110

P.

Douglas

$200
125
Exciter.. 300
1
1

:

sale

Specialists will

do well

to register

us.

THE SCIENTIFIC EXCHANGE,
Room 41 8, 1 34 Van Buren St., CHICAGO,
SEE NEXT ISSUE.

109,

care

Western

Electrician, 510

Marquette

Building,

WANTED.
man

thoroughly competent

FOR SALE.

to superintend

and power plant in a city of
10.000 inhabitants; must be a business getter
and thoroughly up-to-daie on power and lightelectric light

ing contracts.
Excellent opiiortunity for a
hustler. Applications must be accompanied by
a photograph of the api>llcant and testimonials
from previous employers. These will be returned in any event; also state balary expec'ed.
Address BOX 115, care Western Electrician,

510 Marquette

Bldg., Chicago.

60-K. W. EDISON, SOO-VOLTForSale.four 60-K.

W

Fdlson Generators. BOO
Each $450.

Volts. F. 0. B. Cars, Hamilton. Ohio.

ROSE ELECTRIC

ST. LOUIS.

CO.,

Electric Light and Steam Heating Plant In
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1.900 imandescentUghts; five 1,200 C.P arc and 89,32 C. P.
Incandescents on streets, 90,000 feet of wire on
streets, 415 poles, 75 meters, 45 transformers.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made in new isolated ouildlne. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places. All light patmns on meter basis,
15 cents per 1,000 watts.
Will sell on easy
terms. Further information cheerfully given by

calling upon or addressing
ERS, Piano. lU.

STEWARD BROTH-

ELY & CO.
OMAHA, NEB.

St.

Wasbington,

WANTED.
MOTORS
SCO-VOLT MOTORS. FROM TWO TO

IMMEDIATE SHIPMENT
ENGINES.
34x60
22x42
20x48
20x48
18x48
18x42
12x36
24x48
18x24

BOILERS
One Geary Water Tube

International Powtr Corliss.

Hamilton

Wheelock

Boiler, 175 horsepower
150 pounds pressure; almost new.
Two 60x18 Horizontal Tubular.*
Four 60x16 Horizontal Tubhjar.

Corliss.

for

Corliss.

Harris Corliss.

One 56x16 Horizontal Tubular.
One 48x16 Horizontal Tubiilar.
1,000 h. p. Berryman Heater.
600 h. p Berryman Heater.

Allis Corliss.

Hamilton

Corliss.

Harris Corliss.
Buclceye Automatic.
Atlas Heavy Duty Automatic.

Ii;^xl4 Taylor-Beck Automatic.
854x9 Armington & Sims Automatic.
32-inch, 24-inch, 22-inch Double Leather Belts.

125 h. p. Berryman Heater.
500 h p Excelsior Heater.
6x4x6 and 53-ix314x5 Wortblngton Pumps.
Full line Marsh Pumps, new.

FIFTEEN HORSEPOWER.

ROSE ELECTRIC

CO.,

ST. LOUIS.

SECOND-HAND

WHITEHEAD MACHINERY

CO.,

DAVENPORT, IOWA.

fFe inTite correspondence
with those wishing to

with independent air pump and condenser; heavy sectional wheel 20 feet diameter
with 37-inch face. As good as new. immediate delivery.

146 S.

CSlRten St., CMeacii.

5T.

Alternators 12.5-133 cycles, 1,100 volts.
K. W. Westlnghouse. with exciter.
K, W. Stanley inductor, with exciter.
K. W. Wood (3 bearings), with exciter.
K. W.yiattery (3 nearings). Big bargain.
K. W. General Electric monocyclic.

K. w. Westlnghouse.
1\. W. General Electric type A. S. 120.
K. W. General Electric type A. 120.
90 K W. General Electric type A. S. 90.

90 K. W. Westlnghouse.
75 IC. W. wood.
60 K. W. General Electric A. 60.
60 K.W. Westlnghouse.
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus

1—16x42 Twin Cooper Condensing Corliss.
1—250 H. P. IB and 27x16 Westlnghouse engine.
150 K. W. 60-cycle Fort Wayne wood alternator, 2.200 volts, W. A. L. type, compound
wound .complete with exciter and instruments.
150 K. W. 60-cycle Fort Wayne wood allerna-

FOR SALE.

dynamos, motors, meters and transformers
by this Company are at their warehouses
ready for immediate delivery.
All

listed

FOR SALE.

P. Corliss engine, 16 and 30x48 Crosscompound Condensing Cooper Corl ss. com-

500 H.

lilete

SCHUREMAN & HAYDEN.

1,100 volts, W. A. L. type, compiund

tor,

wound, comple: e with exciter and instruments.
K. W. General Electric. 133 cycle, 1,100

2—120

volt alternators.

2—175 K.W. Edison bi-polar railway generators.
2—100 K.W. Edison bi-polar railway generators.
4—100 K.W.Edison bi-polar 140 volt generaiors.
1—45 K.W. Edi^on bi-polar 140 volt generator.
2

— 30

K.W. Edison bi-polar 140 volt generators.

1—30 K.W. Uestingbouse 110
nected unit with engine.
2—72x16 tubular boilers, 120

All accessories for complete station equipments.

h. p. Wlckes Hor. Water Tube.
Engine— 30x72 in. R. H., Geo. H. Corliss.
Engine-24x42 in. L. H., Cooper Corliss.
Engine— 16x36 in. L. H., Green Corliss.
Engine— 15x14 in. Ideal Automatic.
Engine— 12x16 in. R. H .Russell Automatic.
Pump— 14x7x10 In. Wortblngton Duplex.
Pump ~1 0x6x10 in. Snow Duplex.
Pump— 18x6x16 in. Hydraulic Single Cylinder.

539 Marquette Bldg.,
CHICAGO, ILL.

STATION EOUIPIVIENT COMPANY.

hay or sell.

ELEGTRiccoT
CHICAGO
"54-62 5.CUNT0N

fully guaranteed.

on commission or

by

D. C, August 30, 1902.— Sealed proposals, in
duplicate, will be received at the Department
until 2 o'clock P. M., on Wednesday, tbe first
day of October, 1902, and then opened in the
presence of such persons as may attend, for the
construction of an Administration Building
called Building "A;" for an addition to the
Toner Building Kitchen; for the erection and
completion of a Central Power and Heating
Plant; Electric Power Plant; Power House,
Chimney and Tunnels for the Government Hospital for the Insane at Washington, D. C, in
accordance with the drawings and specifications,
copies of wbich specifications and form of proposal may be had, and the drawings seen, on
application at this Department. The right Is
reserved to reject any and all bids.
THOS.
RYAN. Acting Secretary.

ILL.

"GREGORY:
'^

2—
1—
46—
2—

sell

Dynamos and Motors.

Draftsmen, Surveyors, Engineers and

1—400
1—200
2—200
1—150
2—150
2-120
1-120
12—120

A
an

$100

edge

BOX

150

DEPARTMENT OF INTERIOR,

WANTED.

with

makes with

20— Arc Lights, each
20— Street Shades, each

partner to take halJ Interest In electric light
plant here. Plant run night and day. Prefer
practical man with »3,000 to 16.000. Write me
if you wantagoodhusldessand have the money.
E. B. F., BOX 90, Burlington, Kansas.

WANTED TO

$250

2— 60-hp. Westlnghouse
200
1— 65-hp. Sioux City Corliss, 12x24
700
1—12x16 sell-contained Chandler A Taylor 200

A

to

equipping the statloa.

xl2

Makers of Telephones and Switchboards,
La Crosse, Wis.

Address

SECOND-HAND STEAM ENGINES.

valves, of from 8 to 20
Write for description.

wanted

Chicago.

The Steam and Electrical Equ pment Co.,
Wood and Water Sts., Pittsburg, Pa.

— Engines of standard

sales representatives are

Correspondence is desired with established firms or others who are properly
equipped and are experienced in the sale of electrical machinery.
All communications will be considered confidential.

110 and 220 volts direct con.
Eddv. 120 volts, M. P. 4.
Walker. 3-bearing, 220 volts.

1-12x16 Buckeye, 100-h. p.
l-lly.xl5 Taylor Beck, 100-h.p.
1-12x12 Green.
1-16x16 Erie Ball.
1-14x16 Buckeye, Style C.
1-12 and 23x16 Cross Compound, Erie Ball.

25
Experienced telephone traveling salesmen;
acquainted with Northwest trade preferred, but

Only high-grade
otherwise.

k. •«. G. E,

lo

direct-current

generators and motors of corresponding size.

DIRECT-CURRENT GENERATORS.

Write for anytbins aeedeil

W. and

including alternating-current generators up to i.ooo K.

1-100 k. w. Rotary, 2 or 3 phase.
7-120 k. w. G. E. and Westlnghouse. 133 cycles.
6-60 k. w. Westlnghouse, 133 cycles.
1-60 k. w. Westlnghouse. 60 cycles.
2-75 k. w. Westlnghouse, 60 cycles, 2-phase.

k. w.
k. w.

Ohio,

of

ELECTRICAL MACHINERY

High-grade Machinery Being Replaced.
2-150 k. w. Stanley, 2-phase, 2200 volts, 60 cy.
2-150 k. w. Stanley, 3-phase, 5500 volts, 60 cy.

1-100
1-120
1-240

and well established machinery manufacturing company,

large, saccessfull

doing a constantly increasing business and having an enviable
reputation with its present product is prepared to place upon the market a line of

One hundred tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS & CO.,
261 Washington St., Newark. N. J.

Street,

Indianapolis, Ind.

salary expected.
ern Electrician,
cago.

A
West

common

a'ld local battery. Can furnish best of refer119, care
ences as to ability. Address
Western Electrician, 510 Marquette Building,

Inside wiremen.

Sales Representatives Wanted.

FOR SALE.

WANTED

Also understand both

K.

namo~1040

As manager or electrician of Telephone ExHave experience in both inside and

chanf^e.

27, 1902

FOR SALE.

SAI.E and

WASTT eOIiVIUN

September

volt direct-con-

lbs.

Hartford.

Write us your requirements.

Boilers— Three 200

Pump— 7^x4^/^x12

in.

Send

for

90 H.

P.

9x12 New Yorlc Safety.
1 60 H.

IIO-N^^^T

1

P.

1
1
1
1

220 volt. Novelty.
220 volt, Keystone.
complete monthly stock list.
h. p.,
b. p..

200 K.
160 K.
120 K.
100 K.

W. Wood, three bearing, 2200
W. Wood, 1100 volt.
W. Slatteiy, 1100 volt.
W. Slattery, 1100 volt.
1

WICKES BROTHERS,
45th St. and A V. R. R.. Pittsburg, Pa,
95-97 Liberty St.. New York City.
1214 IWarquette Bitlg.. Chicago, lil.

Above are ready

Saqinaw,
„, ^
Mich.

'

9x9

OB

3 1100 light, 66 K. W. .Jenny.
2 1000 light. 60 K. W. Thompson- Ryan, 10 pole.
1 1000 light, 60 K. W. Siemens & Halsice.

Knowles Single Cylinder.

Dynamo-Sno light, 100-125 volt. National.
Dynamos— Three 65-light Brush Arc.
Motor— 22
Motor— 10

I

volt.

New
I

75 H. P. 12x18 Taylor, side crank.

Yorii Salely.

^1000
R A -r50oK. Fa
s& H.
W.
.

1

1
1

600
500

light,
light,
light,

T.

35 K. W. T. & II.
25 Iv. W. Western Electric.

rE(9IMAn-OR^.
100 K. W. Westlnghouse, 1100
1
1

volt.

70 K. W. T. & 11. 1100 volt.
60 K. W. General Electric, 1100
1 50 K. W. T. & H., 1100 volt.
60 K. W. National, 1100 volt.

to ship.

1

Write us your wants.

We

volt.

have others coming.

ILLINOIS MAINTENANCE COMPANY, 204"D"eaXrn'k':cHTc;vco.

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,

Machine and Carpenter

Work of All Kinds
Correspondence Solicited

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

WESTERN ELECTRICIAN
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PEERLESS
INCANDESCENT
LAMPS.
They're

on

earth,

strictly

not

the

but

they

best

are

high grade lamps,

backed by

all

sorts of re-

sponsible guarantees.

I

We

u

can make

11

of claims for

II

won't.

^

to

all

kinds

them but we

What we

will do

is

guarantee to give you a

lamp that will give the very
If w^e don't,
best of service and satisfy you.
send them back at our expense. Write us
'

to-day.

WESTERN ELECTRICAL
""•'"'•"
on ADDlication.

SUPPLY

CO.,

s..L..is,ii.s.».

:
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lOM
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KOKOMO TELEPHONES
Always Up-to-Date.

THE BECKER TERMINAL HEAD.

WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOIVIO

TELEPHONE AND ELECTRIC
25-pair Becker Terminal

A

Head with

lid secured to

MFC. CO.,

head and fuses in position.

KOKOMO,

sneak currents or high potential
currents from any source.
No expense has been spared to malce this Terminal Head
the best on the market. Wecan supply anything in the telephone line. Prices reasonable.
practical, absolute protection against lightning:,

CENTRAL TELEPHONE AND ELECTRIC

909 Market

CO.,

Chicago Agents.

CHICAGO
Street,

ST. LOUIS.

W. G. Nagel Electric

Post-Glover Electric Co.,
Cincinnati Agents.

Illinois Electric Co.,

Toledo

(O.)

Co.,

THE TELEPHONE HAND-BOOK

TELEPHONE PAY

BY

STATIONS and METERS

Agents.

HERBERT LAWS WEBB.
Price 91.00.
The only complete and

Have unique patented

practical

features giving tliem
exceptional value.

work

of its kind on the market.

AND TELEGRAPH

TELEPHONE

IND.

WRITE FOR CIRCULAR.

PUBLISHED BY

CONSTRUCTION SPECIALTIES.

THE ELECTRICIAN PUBLISHING

Chicago Pay Station Co.,

CO.,

SulMi 610 Marquette Bulldlnx, Chloais

130 LA SALLE AVE.,

PATENTED
GALVANIZED STEEL.
CABLE HANGER.

CHICAGO.
AKE5 NEW. DOES

U.S. METALS
METAL

Note Beautiful Mechanical
Simplicity.

POLISH

POLISHES ALL

5

ALL OVER TME-^
Ounce box 10 cents
5/lMPLES TENT FREE

GeO.W.

nOFFMAN

:.Washihetqn

5t. iNDIANAPaLIS.lNO

SEND FOR SAMPLE.
Before attachment.

In place

These Pole Brackets forged
from 3^ and
round iron;
punched for ^§ bolts with

^

I

forge finish.

on

II

I

VALUABLE BOOK OF REFERENCE.

A

cable.

I

TELEPHONES-Their
BY

20-lnch "Spread,**
points up or down.

llli-inch ''Spread."
poinds up or down.

CONSTRUCTION and FITTING.

A Practical Treatise on the FIttlng'up and Maintenance

Correspond with us. We have good specialties and UP-TO-DATE. Tell us what you want.
Corner Brackets, Quy fihims and Special forglngs Made to order.

CHAPTER

F. C.

of

Telephones and th« Auxiliary Apparatus.

ALLSOP.

CONTENTS
II.— Traosmitters; III.— Magneto Switch-Bells;

I.— Receivers;

V—

IV.— Battery Switch-

Bells;
Complete Instruments; VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work; VIir.-Erectint; Wires, Instruments, Etc. IX.— Arranging the
Circuits; X.— Intercommuntcating System; XI.— Testing for and Removing Faults,
;

THE NORTON TOOL

CO., West

Parle,

O.

156 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

184 PAGES.

PRICE, $1.25.

ELECTRICIAN PUBLISHING CO., 510 Marquette BIdg,. Chicago.

The Inspector

New and Revised

By

A. E.

By

DOBBS.

is

a practical book, written in

anyone interested

receipt of price

technicalities.

.

,

.

plaifl

language,

in telephony.

ONE DOLLAR.
Substantially bound

ELECTRICIAN PUBLISHING
510

in cloth.

CO.,

E.

—

—

—

—

—

—

—

—

XXIII.— Protective

—

—

—

—

XXIV.—Distributing Boards. XXV.— Party
XXVI.— Party Lines. Step by Step Selective Sig-

Devices.

Lines Non-Selective.

Signaling by Strength and Polarity. XXVIII.
XXIX. Wire for Telephone
Line Construction. XXXI.— Overhead Cable Construction.
XXXII.— Underground Cable Construction. XXXIII.— TestXXXIV.
Automatic Exchanges.
XXXV.
Storage Batteries.
ing.

naling.

XXVII.— Selective

— Harmonic Systems of Selective Signaling.
Use.

—

XXX.— Pole

—

—

XXXVI.— Specifications.
S18 large octavo pages, 379 lUus.

Mailed anywhere on

No

MILLER, M.

—

—

boards.

for

B.

—

exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switch-

and

KEMPSTER

History
II.
I.
History and Principles of the Magneto Telephone.
and Principles of the Battery Transmitter. III. The Telephone Receiver.
IV.
Carbon Transmitters. V. —Induction Coils. VI. BatVII.— Calling Apparatus. VIII.— The Automatic Shunt. IX.—
teries.
The Hook Switch, and Circuits of a Telephone. X. Commercial CallSelfXI. The Telephone Relay or Repeater. XII.
ing Apparatus.
Simple
XIV.
XIII.
Telephone Lines.
induction and Capacity.
XV.— Listening and Ringing AppaSwitchboards for Small Exchanges.
Self-Restoring Switchboard Drops. XVII.
ratus for Switchboards. XVI.
Complete Switchboards for Small Exchanges. XVIII. Lamp Signal
Switchboards. XIX. —The Multiple Switchboard. XX.— Transfer SysXXII.
House Systems.
Common-Battery Systems.
tems.
XXI.

Chapter

Full of information and diagrams for the operator,

This

JUST ISSUED.

American Telephone Practice

AND

Trouble Man.

Edition

Price, $3.00.

This is the first complete treatise on Telephony in the
English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in
the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is
given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
The
various independent companies are fully described.
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.
to

Copies of this or any other electrical hook published sent
in the vjorld, on receipt of price.

f repaid,

any address

MARQUETTE BUILDING, CHICAGO.
Electriciaa Publishing Co.,

SIO Marquette Bulldlag,
CHICAOO, ILLINOIS,

September
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Noslidiiig puns exci'piiiii; the phil iniim ct^itact points.
All spriQgs Cii'i'iiKiQ silver—IouL,'. Ine and durable.

Many improvements embodied In " INTERNATIONAL "
Central Energy, Multiple and Trunking Switchboards,
and Complete Line
"^"'

of Telephones.

cmcAcoru.'s. a"' International Telephone Mfg. Go.

Party Line Service

ADVANTAGES.
1.

Rings only party wanted.

2.

Locks

others out.

all

Can have up

3.

to 35 on one

line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.
LEIGH FOUR-PARTY LINE SELEGTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
610 WILSON AVE., CHICAGO, ILL.

Telephone Troubles and
A

to

Find Them.

complete hand-book for telephone inspectors, by Wm. H. Hyde and
J. A. McManman, edited by Prof. C. H. Haskins.

EIGHTH EDITION.
The

How

large

book

48 PACES.

OUR SUCCESS
WE HAVE

BEEN IN BUSINESS less than ten years, time after time we
have increaaed our facilities, only to find that other additions were
necessary. When we moved into our present quarters 36-58 Jackson Blvd.
three years ago we thought we bad sufticient space tor ten years growth but
although every foot of space has been utilized, our building has become so
crowded that we have found it necessary to rent lofts on both Jackson Blvd.
and Van Buren St. This gives U3 a large amount of additional space for the
manufacture of the only RIGHT KIND OF TELEPHONES AND SWITCH-

BOARDS and will enable us not only to fill our orders with promptness but to
maintain our reputation of producing better telephones and switcliboard apparatus than our competitors. If you want to k»^ep at the head of the procession use AMERICAN TELEPHONES AND SWITCHBOARDS.

PRICE, 25 CENTS.

number

of telephone exchange managers and employes will find this
a great help in locating telephone troubles and remedies therefor.

Considerable

new matter has been added

in this edition.

A MERICAN E lectric t elephone COi
39 W. JACKSON BLVD., CHICAGO,

ILL.

Sent prepaid on receipt of price by the

Electrician

Publishing Co.,

s'OMa^quette^Bundmg,

APPRECIATION
"ONE THING

IN

PARTICULAR ABOUT:

KELLOGG APPARATUS
THAT HAS ALWAYS PLEASED ME IS THIS —YOUR APPARATUS AND ITS PARTS ARE ALWAYS UNIFORM AND ALIKE,"

KELLOGG

METHODS

O F MANUFACTURE

PRODUCE FINISHED PRODUCTS WHOSE QUALITY COUNTS.

WRITE FOR
o*^*'-"''-

KELLOGG SWITCHBOARD
& SUPPLY CO., wr,iSa%:'irLf''

MOON

TERMINALS
METALLIC
OUTER
CASE

.

.

.

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a
cable.

Write for Catalogue
and Prices.

MOON MFG.

CO.,

43-49 S. Canal Street,

CHICAGO.

"

'
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Send

list

September

of requirements

for quotations to

W.

H.

MEDORA

ANDERSON & SONS,

St. AuBia Ave., Detroit,
Manufacturers Tools and Iron 'Work for
Telephone and Railway Construction.
IT'LL

II

|i

I

I

&

M.KLCIN

5I0N.

BUILDERS' TOOLS.

CHESTIT POLES
20

ia

fceils
about tSenL
of Interest to all lluemen. Get 6

copy DOW,

FREE.

&

75

to

LENGTHS.

ft.

MEDORA,

Weadquartors for Linemen's Tools.

MATHIAS KLEIN

ft.

LARGE STOCK CARRIED

Our Tool Book
!ifl

COM PANY

MILLI NG

CEDAR POLESandTIES
V/RITE FOR PRICES
E E.NAUGLE TIE CO.
135 ADAMS ST. CHICAGO.

Pay You Well.
-

nffiBlimi

LINE

1902

27,

IND.

SONSrc'HV/e'o^TS^'

LONG

LAMPS

LIFE

WITTENBERG CEDAR

FULL CANDLE POWER.
EVERY SHAPE.VOLTACE

AND CANDLE POWER
STOCK.

:

:

:

O.

\A/l-ii-b<

:

We

bave a good assortmeot

THE STANDARD

now

ST.,

stocks:

for Circular.

COMPANY,

ELECTRIC

Idaho— Montana.

MONON
TRAINS FOR
ndianapoiiG

W.BadenSpc

Dayton

Fr.Uck Spr

Cincinnati

Loutsvllle

Asheville

NammothCive

Atlanta

Oiattsnooga

Jacksonville

NewOrfeans

StAugustine

AM Southern
OHes.

Tampa

HAWKINS

F^W

CHICAGO.

F.

VREELAND, Denver.

9

FULMER LUMBER

NEW CATECHISM

useful.

The subjects treated upon are as foUows: Dedication
Thomas A. Edison, witli engraving of Mr. Edison;
Preface and Introduction; Nature and Source of Elec-

to

and Magnetism.
The Dynamo; Conductors and Non-Cooductors! Symhols, abbreviations and definitions relating to electricity; Parts of the Dynamo; The Motor; The Care and
Management of the Dynamo and Motor.
Electric Lighting; Wiring: The rules and requirementsof the National Board of Underwriters in full;
Elpctrical Measurements.
The Electric Kailway; Ijne Work; Instruction and
Cautions for Linemen and tiie Dynamo Room; Storage
Batteries; Care and Management of the Street Car
Motor; Electro Plating.
The Telephone and Telegraph; The Electric Elevator;
Accidents and Emergencies, etc., etc.
The full one-third part of the whole work has been
devoted to the explanation and illustrations of the dynamo, and particular directions relating to its care and
tricity

-
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The Best of Everything

(Main

Colo.

Office,)

CO., Florence, Wis.

SOMETHING NEW

OF ELECTRICITY.
The New Catechism of Electricity will he foimd to be
surprisingly plain, and free from useless and ambiguous
terms. Tlie plan upon which ic Is arranged is unique.
The book is, first of all, intended to be plain and instructive; some 300 illustrations have been introduced,
so that the mere pictures will afford ahnost a knowledge
of the subjects.
It is a school book from the manner in which it proceeds from the simple facts to the abstract principles
which the facts indicate; it is also a book of reference
through the index of seventeen double columns of fine
type pages; by means of this index a thousand items of
practical imponance are alonce available.
It is an up- to dale work, which has cost a large outlay
of capital and time, and, in short, it is doubtful if any
more attractive book has ever been issued— or one more

MONON ROUTE I
A^^p c.M.ap
yT
UUXURIOUS PARI.ORA.ND D1N1NO
CARS BY DAY.
PALACE SLEBPIMGAND COMPARTt^Ef'I'r C>\IRS BY r4IGHT.
6 TR^AINS D.A.IL1Y BET^AfEeN
CHICAGO AND THE OHIO RIVER

Address B.

A. B. C.

Plan of the Work, Contents, Etc.

Havana.

"wHM^OEt.
FRANKJ-DEED^mEvuLAOT CKASHROCKWEU
P.U*0.«L-0«
™"MC'l

Write as (or Prices.

on faaad, aad caa execute orders promptly.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

CINCINNATI, OHIO.

D. M.

MONON

of Poles

WESTERN CEDAR P0LES4OW Prices.
Write

La Rayette

of

Main Yard and Office at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and Pemblne, Wis.

BEAT.

TRAINS POR

HUEBEIdar

Producers and Wholesalers

OUR IMPROVED
PERFECTION LAMP
GUARDS CAN'T BE

113 W. 3RD

J.

IN

:

CO., Wittenberg, Wis.

A LARGE STOCK AT LOW PRICES.

...OF...

ELECTRICAL

EXPERIMENTS
BY

W.

J.

CLARKE.

This is a practical, up-to-date, elementary book for the boy or student interested in electricity, and fills a long felt
in plain language bow to
experiment with Batteries,
Magnets, Telegraph, Telephone, Electric
Bells, Induction Coils, X Rays, (^^z'reless
Telegrafhy, Dynamos and Motors.

want.

tells

It

make and

146 Pages, 129

PRICE,

Ills.

Cloth.

$1.00.

Sent postage paid, on receipt of price.

PUBLISHING

ELECTRICIAN

CO.,

510 MARQlETTe BLDG., CHICAGO.

management;— all

the directions are given in the simplest and most kindly way to assist rather than confuse
the learner. The names of the various parts of the machine are also given with pictorial illustrations of the same.
In the Catechism no less than 25 full page Illustrations have been given of the various dynamo
machines made in different parts of the country, and an equal number of part pagp Illustrations.

PRICE $2 00.

_

THE

through train service of the
Chicago & North-Western Railway from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
as modern and
management can make it.
perfect

skillful

The Overland Limited*

a

magnificent electric-lighted train, less
than three days Chicago to San Francisco, daily.

The

Colorado Special, only
two nishts to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
an

ELECTRICIAN PUBLISHING CO., 510 Marquette

BIdg.,

The

CHICAGO.
Pioneer

Famous

Limited.

Train
of the

World.

RELIANCE"

OKNERATORS
A^TD MOTORS^
SEND

FOR

BULLETIN.

Chicago— St. Paul— Minneapolis
VIA

The

The North-Western Limited,
electric liRhtcd daily train

between

Chicago, St. Paul and Minneapolis.
H. R. MCCULLOUGH,
3<1

Vicc-Prcsidcni.

W.

R, KNISKERN,
Ccn'l Pfisg'randTJct. Agt.

Chicago. III.

St. Paul Road.

(Chicago, Milwaukee

&

St.

Paul Ry.)

EquipmeDt and Service

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

Unequaled.

maps and iDformation
furnished on application to

Tima

WIS.

AGENTS WANTED EVERYWHERE.

F. A.

tables,

MILLER, General Passenger
Chicago,

111.

AgeDt,

September
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CEDAR POLES

LINDSLEY BROTflERS CDMPANY.WnOLESALE PRODUCERS""Srclla'.'°"'
PORTLAND.OREGON &5P0KANE,WASH. EQ-FOOT TO 80 FOOT
OUR
STOCK OF

POLES OUR SPECIALTY. MAIN YARDS, MEKOMINEE,

m TROLLEY TIES

TROLLEY
POLES
biggest

Central Manufacturing Go.

the
ever. Our shipping facilities among
the best and prices -but wait till you write us.
we haven't the stock we don't quote," but when we do quote we get
Is

"

When

the order

MALTBY LUMBER

If it is

Chattanooga,
Tetn.
Mfrfi. atld

get-able.

Dealers in

Bay City, Mich.

CO.
Ifyou want

Yellow Pine,
Cross Arms,
Loonst Fins,
OaK Fins, Electrical Monllingc, Oak Btaetets.
LABOB .^TOCKa ON UaND.
Delivered prices quoted. F. O. B. cars, yoar city,

CEDAR POLES
POSTS, SHINGLES,

Write Us

Tie Plugs, Paving Blocks, Etc.

in

It

M ICH.

any quantity.

will pay.
Send your Book Orders

THE MORSE CEDAR CO.Saginaw.Mich.

to

ELECTRICIAN PUBLISHING CO.,
610 Marquette Bldg., Chicago.

CEDAR POLES.

WHITE CEDAR POLES. '"";LL.TS,?.''^'

Pr^mp-fc Shiprtn^ri'ts -fr^m ^Eirs^ S'tocsk.

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.,

Produears and Whoiesaiars of White Cadar Products.
Write foracopy of ourTELECRAPH CODE FOR CEDAR PRODUCTS

POLES, TIES, POSTS. ™yr/ni".r'
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHiTMORE, 230-31-32 Lumber Exchange, Minneapolis,

TORREY
CEDAR CO.,

Cedar

CLiNTONVILLE, WIS.

Urgt

POLES.
vinm
It

80

M HaiM.

BERTHOLD
I JENNINGS,

OBDAn.

IBAHI CEDAR ip

Stock Coniiintly

III

sts LOUIS.
Ohemloat Building,

t

j

POLES

NOT,

IF

Dynamo
oat

it.

Sent prepaid on receipt of price, $i.oo.

ELEGTRICIAN PUBLISHING CO.,
-

Yards

in

TIES.

Michigan.
Wholesale Producer-, lor 20 years

Poles

THE STANDARD POLE &

TIE CO.,

44 BROAD

ST.,

NEW YORK.

CROSS

CEDAR

f%KIVI<^ii
^ono leaf
PINE AND nR.

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

IT

POLES

YOLJ

\A/I

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
CHICAGO,

1

CO.,

ILL.

Keystone Telephone Building, Phlladelptiia, Pa.

Building, Cleveland, Ohio.
A Electric
g^g Broadway, New Yorl<,
.

j

IN

WHY NOT?

Building.

T*o'e

POLE DEALERS ADVERTISING

BADT?

tenders cannot get along with,

510 Marquette

STERLING & SON,

C.

MONROE, MICH.
Eleven

That is what the ongineers say about our
JUNIPER POLES as compared with all other Poles.

NEW DYNAMO TENDERS'
F. B.

W.

inquiries alwaySo

BEATS THEM EVERY TIME!

RT?Ax^r'H
nSn^Tnift
U( ril^l^s

By

want your

MlnnJ

Have VOU read the

HAND-BOOK

We

PRODUCERS.

t^S^ki^^:'"'
CEDAR POLES
UPON

THE

WESTERN

ELEC-

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

Preserve

Your Copies
OF THl

Western

Electrician.

BINDERS $1.00 EACH.
{Suite

ELECTRICIAN PUBLISHING
«
510 Marqnette Balldins,
..

CO.,
.

.

0HIC.460.

CHICAGO

CEDAR

/W

RDLES

UONQ DISTANCE 'PMO NE^y / // (^
WRITE US
A. P. Hopkins 8. Co.Escanaba.Mich.
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GOOD BOOKS.
AUTHORITIES ON SUBJECTS MENTIONED.

Containing all of the words and definitlons in tbe science. A new work. Indispensable to tbe electrician, student and professor. Over 11,000 words and about 15,ii00
definitions. By ^dwino'. Houston, A. M., Ph.D. (Princeton). 1 vo1uij1<j, 32mo," cloth, $3.50;
leather, $3.00.

Th(>
• lie

STEVENS'

PnrWt

Ft*>rtrfral l-'lCllOnary*
"Dirtinnarv
I^OCitei IZtieCiriCd-i

Profusely illustrated. A hand-book for busy people. By
Edioln J. Houston, a.. M.,Ph. D., and Arthur S. Kennelly,
volume, 12mo, cloth, $1.50.

FUrffiz-fHr
JZ-ieCiriCliy '^i>Ai>
XViaae 'P'leir
ILaSy*
So. D.

MECHANICALCATECHISM

DynamO-EIcCtric Machinery,

Sn:th*e^dU?onfVevfs^eTS Enlarged' "^^Profusely
cloth, gilt, $6. 00.
revise the last edition,
and this is now a new work. It Is indispensable to the electrical expert, professor and student
of electrotechnics.
Students and professors highly appreciate the publication of this extensive
work in two volumes.
illustrated with new engravings. 19 folding plates. 2 volumes, 8vo,
The rapid advance of electrical science made it absolutely necessary to

PRACTICAL KNOWLEDGE
FOK
Stationary and flarlne Engineers, Firemen, Electrlclanj, notormen, Ice

Machine Men and Mechanics

New and

In

Polyphase Electric Currents and Alternate Current Motors,

QeneraL

By Silvanus P. Thompson, D. Sc, B. A., F. R. S. 1 volume, 8vo, cloth, gilt, $5.00,
The most important work on the subject. A companion book to "Dynamo-Electric Machinery." One of the test-books in schools of technology and colleges. Beautifully illustrated
with fine engravings. Folding plates. Invaluable to tbe expert electrician.

Original
All Modern Machinery fully described and explained. Technical
Points made Clear \}y Word and Drawing, Queitlons and Answers
for 1 ivll Service Examinations, etc.

By Edwin J. Houston, Ph. D., and A. E. Kennelly, Sc. D.
A to^l^t«a 'M"'i/4d
iT.igcurd,
XVJ-ctUC "P^MT
X-iddy*
xbis little work is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 vol-

SUBJECTS TREATED:

ume, 16mo,

WATER. STEAM, COMBnSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES. INJECTORS. PDMPS AND GOVERNORS. STEAM GADGES. LUBRICATORS,
ENGINES. COMMON SLIDE VALVE. TANDEM COMPOUND. CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES. TRACTION ENGINES. ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES. CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANGPD SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES.
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CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS.
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PARALLEL AND SERIES WIRING. THREE-WIRE SY.STEM, MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS. MOTORS. STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION
CLUTCH. COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pages.
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No^ approaching its 65tb thousand. By William H. MeadowV^ Ui J::«icCiriCUy*
croft, l volume, ISmo, cloth, so cents. Fully illustrated.
This excellent primary book has taken the first place in elementary scientific works. It has
received the endorsement of Thomas A. Edison. It is for every person desiring a knowledge of
electricity, and is written in simple style so that a child can understand the work. It is what its
title indicates, the first flight of flteps in electricity.
™'""^' ''"°'
'

Sciiolars'

A B C of Electricity.

^ISi^. cfottso^Sf

'

The author of this work has designed it for the use of teachers and scholars, A large number of simple experiments have been added, with notes relative to the work. It is tbe primary
book for school use.
'T'K/*
"P^TT* *" Photoeraphy of the Invisible and Its Value in Surgery. By William.L
X lie x\. ivay^
Morton, M. D. Written in coUabotation with Edwin W, Hammer, 1 volume,
12mo, cloth and silver, 75 cents; paper, 50 'ents.
The work explains in clear and simple style how these extraordinary pictures are taken
through solids. Full description Is given of the apparatus used, and the text is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from the negatives of the author. The subjects are varied.
By William 77. Meadowcroft. 1 volume, 12mo, cloth

V

Tlie

240 Illustrations.

the X Ray.
A B C of work

and gold, 75 cents.
on the subject. A book for the people. The author of "A B C of
clearly in that work his ability to explain a technical subject for the la/men
who know nothing of scientific terms. He has written this work about the X Ray in his usual
clear and simple style, and a wide circulation of this useful book is assured. The text cf the
author is beautlful'iy embellished with fine engravings, and nothing is omitted that will giv the
public a clear knowledge of this remarkable discovery of Prof Rtintgen. The public wou d do
well to secure both these important works,

The
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By Edwin

volume, 12mo., cloth. $1.2"=.
most valuable aid to students and electrical workers.
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ELECTRICITY FOR ENGINEERS
Latest Edition, Now Published in One Complete Volume, 424 Pages, Profusely Illustrated.
Just the Work for Engineers, Electricians, Dynamo Tenders, jetc.
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ind Conunutators; Flashing.—CHjVPTBK VIH: Current liegulation; Hysteresis; Magnetic Penetration; The Clrcilit of Lines of Force; Experuneuts with Magnet,.
of Brushes; Resistance Box; Resistance Coils.— CHAPTEJi IX: Rapidity of Reversals and Hysterasis.— CHAPTER IX: ArcL.imps: In Series; The Westingliouse
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ynmeats.
same eecand are jiut

tti9

sizes
desired.

We

\

Churches,
Theatre^,
Hallo and
Strectand Ornamental
Sign Lamp.-j oT Every
Kind for Oil, Gas or
Gasoline. Border
Lights,

They are tha most reliaabaolnta vtAndards for
Laboratory naa,

Hunch

Litjhts.

Ivigiit.;; and Gas
Stands for Theatreii.

Foot

SEND FOR CATALOG.

ble,

I

• Aalda.

•aD..«
-_
«r
„,
.
^^^}V-marapt^Vi*^ipnZ\*^\Ti^\
,

Co., Rltt«rBCra<««« No,

Mention tbe

also manufacUirtj

Publli:BUlIdlnea.

atlll better.

lostni-

Trimmed

For ligbtiny^and ven-

Oar Semi- Portable Laboratory Standard Volt>
meters aod Ammeters aro

effeet-

Gtyles-

tilating

j

tbq

and

Silver and Opal Olass Inverted Double Cone
Reflectors, Chandeliers and Sun Burners

Onrportable InstmmeDta

Btafrom dlttorblng Inof •storaal macInnrc mant

If

are recognized asetundarde
thronghont tbe clvlUzed
world.

daat^M. doAt-proof
which

many

(Jlrcolta,

^TT»-nt Voltmeters and
AaiuAtar*, bat are mueb
Urii*r, and tbe vorklng
yarta ar* Incloa^d Id a
«aa'-lroa caae
tralj abieMfl

\n

Bmmetera, WattmeterA
and VoltmeterA, for Alternating and Direct Cnrrent

•T«l piioclpte
aaa/-rnrat« as oar regular
•tendtrd PorUble Dlr«ct

aaaiiy

Made

with prisms

meters. Ammeters and Mil-

loKtrumftDta 4ro

b«««d apoD

LONDON

REFLECTORS!

(Jo,,

niKKOR
Hhaiaated

Works

',

W.

,

«r.
Weston

y-.

^

^i..

.

^

Standard Illuminated

q,^| gt^tlon Voltmeter,

Wmtbbs

^

Style B.
F.lkctricia.!4

when

LON-DOS -Elliott
Martini! Lane.

writing for catatogue«.

Bros., No. 101 8t.

AMERICAN REFLECTOR & LIGHTING COMPANl
271-273 FRANKLIN STREET, CHICAGO,

ILL., U. 8. A.
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DUNCAN INTEGRATING WAnHIETER
COMMUTATOR TYPE

FOR DIRECT AND ALTERNATING CURRENTS

AH UP-TO-DATE METER
DESIGNED TO MEET THE REQUIREMENTS OF CENTRAL STATION PRACTICE

ACCURATE.

SENSITIVE.

DUST

DIRECT

PROOF.

READING.

Nonoxydizing Commutator and Brushes.
Permanent Magnets That Stay Permanent.

Armature Easily Removed
Spring Seated Jewel.

Large

Dial

With

Inspection.

for

Removable Spindle Point.

Circles

in

a Straight Line.

WRITE FOR PRICES

Duncan Electric Manufacturinb Co.
LAFAYETTE, INDIANA,

U. S. A.

laoal

—
October

-
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TheElectrigPHILADELPHIA
Storage BatteryGo.
MANUFACTURER

Cbloribc Hccumulator

OF THE

Tor Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

Price Lists and Descriptive Bulletins forwarded

upon request

SALES OFFICES:
PHILADELPHIA,
Allegheny Ave. and

Wainruht

l:.iinliii--.

BOSTON,
60 State

19tli St.

Street,

NEW YORK,

CHICAGO.

100 liroadway.

Marquette Building.

ST. LOX'IS.

BALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

Kew England

A DAY AND NIGHT SIGN
A

in

mind

that

FEDERAL
ELECTRIC
Cfl^l^C

^^»^-'l^^^
and in daytime — a

C2X0

F. G. Greenwood, Mgr.,34 Empedradj St.

Nevada Block.

Building.

ELECTRIC

SPRAGUE

novelty in sign construction.

Bear

HAVANA, CUBA,

SAN FRANCISCO,

CLEVELAND,

COMPANY'S

DIRECT CURRENT MOTORS
are unequaledfordrlving all
classes of machine tools.

are

equally
atnight
strong argument.

tractive at

Write for Descriptive Bulletin No. 206.

YEAR net
^^^ per
kilowatt

\49^^^^\-^ income

of
station investment is averaged from
300 of these signs in service in Chicago.
Write for Bulletin No. 50; large size
halftone engraving of this sign on fine

enameled paper sent

GENERAL OFFICES:
527 W. 34th St., New York.

free.

CHICAGO OFFICE:
Fisher Building.

Federal Electric Co.
Vfcoiral clectfiic company patents.

84 Market

J

EVERY CENTRAL STATION MANAGER SHOULD
BECOME ACQUAINTED WITH OUR
in

CHICAGO.

ILL.

ELECTRIC SIGN FLASHERS

:

The most practical and simple device

Street,

the

world for Flashing Electric Signs, Flags and

Will increase the output of current, put your
plant on a larger paying basis and open a
new field of profit. Your customers will pay
their current bills more willingly when using

We can

convince every
Central Station Manager, Electrical Contractor and Dealer that It's the greatest seller
they ever handled.
all

Electric Displays.

4

liffliaf®^

our flashers.

m^^mn
489i^^P^*P^

WRITE NOW FOR DETAILS.

1

Reynolds Electric Go.
An INCANDESCENT

LAMP

represents a large investment of capital, ingenuity and skilled workmanship,

'igilance in cutting costs to a

minlmim.

A successful lamp manufacturer can not afford

KER

408 N.

J. R. R. Ave.

,

(Inc.)

NEWARK,

N.

120 LIBERTY ST.,

J.

it

CHICAGO,

221

Fiflh Ave.,

ILL.

sold at a price to low as to necessitate eternal

is

to experiment witli poor materials.

This explains

iiie

popularity of

Ri-AnriiMUivi

NEW YORK.

We

ouy and

Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams- liagnall Electric Co. .10
Akron Smoking Pipe Co
Allen Company, L. B
15

—

Allls-Clialmers

Company

——
28

American Battery Co
\meriean Creosote Works.. .34
Amer. Electrical Beater Co..
21
Amer. EL Telephone Co
American Electrical Works.. 15
American Platinum Works.. 1
American Retl. it Lighting Co. 1
Amer. Steel & Wire Company I
17
AndersoQ A Sons, W. H
Habcock A; Wilcox Co
Baker A Company
Itario

Vacuum Co
Company.

Barnett

Barron
Bayley

G.

A Co.. J. S
A Sons Co..

&H

07

3

—

14

2a
7

W

22

Be&rdslee Chandelier M f g.Co. 14
lleard-ley Gravity

Dam A

Construction Co

Renhold
Uealy

&

A Jenninga

Co.. Charles

Uonvllle.

—

6

Co

5

Cemral Manufacturing Co .—
A El. Co. .—
28

Chase-Shawmut Company...!^

& AX\oa

20

.

.

.

Cutter Elec.

A Mfg.Company —

A W.

Fuse Company
13
Dearborn Drug A Cbem. Co 22
Diamond Meter Company .. —
21
Dlcke Tool Company
Dixon Crucible Co., Joseph. .22
2
Duncan Electric Mfg. Co
Edison Decorative A Minia14
ture Lamp Department
5
Edison Mfg. Company
D.

—

A Company

9

Company.I4

Company..

.2tt

16
Ely A Co.. Allen P
Ericsson TelephoneCompany 1

B

Central Telephone
Century Glass Co
ClUcftgo

R

Electrician Pub.

Co

Central Electric

R.

Electric Storage Battery Co.- 3

L
Brown A Leasure

H.

W.

Electric Appliance

IJrooks. Hall

BuGfalo Forge

N.

Electrical Engineer Institute, 23

Coostniction Co.

CampCompanv.

A

Chicago Edison Company. 4. 16
Chic. Fuse Wire A Mfg. Co.
9
Chicago Insulated Wire Co..—
C. M. A St. P. R. R
19
Chicago Pay Station Co
20
Columbia Telephone Mfg.Co.20
Consumers Carbon Co
16
Continuous Rail Joint Company of America
19
Crescent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Company
5
Cutler-Hammer Mfg. Co
13

Edwards

H

Edward

Ilissert El.

C.

BaUxoft<l

•

. •

Id

—

—

Faries Manufacturing Co
Federal Electric Company... 3
"For Sale" Advertisements. ,lij
Ft. Wayne Elec. Works., Inc.27
26
Fowler. John H

Franklin Eng.

A

Fulmer Lumber

Ii'or

Elec.

Co.. D.

Co
M.

General Electric Company.. 8
General Incandescent Arc
Light Company
7
General Incand. Lamp Co
Goitz Engineering Co
28
Great Western Smelting A
Refining Company
16
Gregory Electric Company ..17

Kohler Brothers

Machado A Roller

7

Hamblin & Russell Mfg. Co.. 15
Hartford Steam Boiler In-

Maley, Martin

1

.

—

W

Hoffman, G.
Holcomb-Lobb Co
Holmes Fibre Graph. Co
Hopkins ACo., A. P
Huebel Company, C. J
Humphrey, Henry H
Illinois Electrical Mfg.

.16

niinoiB Electric Specialty Co.20
nilnols Maintenance Co
16

Insulating

Company

9

International Tel.Mfg. Co.
Jeffrey Manufacturing

..2t

Co

21

Johnston, Thomas J

15

Kariavert Manufacturing Co.28
Kellogg Switchboard A Supply

Klein

Olassifled

Company

A

10,

Son, Mathlas

XxxiX^x,

Co.,

——

James

22

Lindsley Brothers Company.. 25
Lowell Model Co
19

Maltby Lumber Company.. .25
Manhattan Elec. Supply Co..~
Marinette Iron Wks. Mfg. Co. 22

Matthews A
Mayer, Geo

Bros..

W. N

15

M

15

25
24

..14

—

A

1

25

El Co. ..20

Miller

Mica Insulator Company
Anchor Comjiany
Miscellaneous Advs,

14

Monarch Fire AppL Co

23

14

16

—

Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company
Mott A Company. J. E

.

-i

Internat'l Corres. Schools

&

25

14

.

Leffel

Metropolitan Tel.

24

.

Leather Preserv. M. Corp

19

25

Co

14

M. Co. ,..21

El.

McLennan & Company, K..
McNamara Brothers
Mtdora Milling Company

16

Incandescent Electric Light
Manipulator Company
23
Indiana Rub. A Ins. W. Co.
1
India Rubber A Gutta Percha

19
...2.5

&

Insurance Co.. .22
Hazard Manufacturing Co, ...28
Helios-Uplon Company
12
Hobart Elec. Mfg. Company.. 1
spection

KokomoTel. A

Munsell

A

Co.,

21

25

25

—

Eugene

& Sons
Eugene F

25

Phillips Insulated

Wire Co.. 15

Perrizo

Phillips,

Phoenix Glass

New York

13
Ins. Wire Co
Norton Tool Company, The.. 21

Okonlte Company, The

Paragon Fan
Parsell

....

1 ,

Motor Co

& Weed

Peerle-B
less

A

11

—
23

23

o£ Aa^Gtrtl^&xxx^xxt^

1

Co

Pittsburg A L. S. Iron Co
Porter Cedar Company

Beislnger,

Stilwell-Blerce

25

Company
Stow Mfg. Company

7

Reliance Electric Company. .32
Replogle Governor Works.. .—

Reynolds Electric Company. 3
Roebling's Sons Co., J. A
26
Rose Electric Company
16

—
& Lundy
Sawyer-Man Elec. Company.—
Schoonmaker Co., A. G
16
Schott, W. H
U
Schureman A Hay den
16
Scientific Exchange
16
—
Shelby Electric Company...
Sargent

Simplex Electrical Co., The., i
Simplex Elec. Heating Co.
14
Smith Co., S. Morgan
23
Southern Pacitic R. R
23
.

Company

Pump Company
22
A Smith- Vaile

Sterrett

14

14

Hugo

A Son, W. C
25
Sterling Electrical Mfg. Co.. 4
Sterling Electric Company,. .'JO
Sterling Varnish Co., The
14
Sterling

23

25

Rauscher, John

.

16

Sprague Electric Company... 3
Standard Electric Company .. 5
Standard Pole A Tie Co
24
Standard Underg. Cable Co.. 1
Standard Varnish Works .... 1
Standard Vitrified Cond. Co. 13
Stanley Instrument Co
13

Equipment Co
16
Steam & Elec'l Equipment Co.l6
Station

Automatic Smoke-

Stoker Co

S.

M

Spies Electric

National India Rubber Co.... 1
24
Naugle Tie Co., E. E

Company

Phosphor-Bronze
Pignolet, L.

15

23

Stromberg-Carlson Tel. Mfg

Company

[21

Sturtevant Company, B. F...2S
Toerring Company. C. J
u
Torrey Cedar Company
25

Triumph

Electric Co....

Union Lumber Company
U. S. Electric Mfg, Co

19

...,24
21

Valentine-Clark Co.. The..., 35

Van

Dorn-Elliott Eiec. Co.. 17

Vindex Electric Company., .,19
Vought-Berger Company
Vreeland, B. F
Vulcanized Fiber

Wagner

....

9
24

Company

Electric Mfg,

28

—

Co

Walsh's Sons A Company
ig
Western Electric Company... 7
Western El. Supply Co
Westinghouse
Electric
A
Manufacturing Company .,26

—

Weston Electrical Inst. Co.. 1
Whitehead Machinery Co, ...16
.

Whltmore, A, E
25
WIckes Bros
jg
WlUyoung, ElmerG
Wisconsin Central R. R
22
Wittenberg Cedar Co
24
Worcester Company, C a .... 86

—
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

Street.

CHICAGO.

STERLING PRIZE PUZZLE.
Other

Sterling Special

Lamps

7

7

I

It is

a lamp that gives an equal dislrikulion of
rated candle power in

full

'THE

Sa7EI?,LI3SrC3-

or,

lisitl,

all direclions.

SI'ECI.A.]!,.'

Write for Booklet, Priees and Samples,
Study the above cut and explain

UUU Y such conditions as shown

then fill in the attached application and mail to our factory. We will ship you a lamp
in accordance with your requirements whereby we will prove the truth of the above illustrated claim.

^_^___

exist,

REIVIEIVIBER
It

takes

It

takes

8 regular type i6
B sterling Special

c.

p.

i6 c

The saving demonstrated
watts

per lamp equaling

Applitnation for sample of STE.'RLIJiG
Addbesb

QG

2 lamps

>

6

c.

p.

Lamp.

is

prices, to

STERLING ELECTRICAL MFG.

Voltage

There

56

Write for catalogue, descriptive matter, samples and

Wattage

....

at

ft2 watts.

.

C.-P

Babe

SPECIAL

is

lamps to give 06 Cm pm
p. lamps to give
c« pm

CO.

WARREN, OHIO.

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/.
Authorized Manufacturers of th*

A-r-rix F-I.EXIBL.E:
I

\a/ire.

The India-Rubber and Cutta-Percha
Sales Office,

IBCortlandt

i

-tube

St.,

New

MM»»i»« M »» iW »»>

York.

W

>B

Insulating Co.,

MAIN OFFICE, Glenwood Works,
_.
Y^ ^^ 1^ kV IE F7 ^9 , 1^.
i-i

MWWMf

m.^

IT.

«t

ffff
Mii»i»i»Mii«>i M t» MMM ff
i ii iiiit i »»»••»— M »« M »»»»fff»>»f WW *
I

i»

i

|

i

i
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BURGH TYPE K
TRANSFORMERS
COLUMBIA LAMPS
AND

ARE MONET SAVERS.

,aj^-'^.

GENERAL SALES AGENTS.

264=266=268=270 FIFTH
PITTSBURGH TYPE

AVENUE, CHICAGO.

K.

TRANSFORMERS.

Lackawanna
Railroac

OUR CLAIMS ARE:

Low Gore

Loss,

Close Regulation,
High Insulation.

BEST
We

TO OPERATE.
TO BUY.

These are the signals prompt and true
That make the journey safe for you
Over the bed of beJlast rock
That keeps the trains from jar and shock
That smoothly run both day and night

On

the dustless

cappy a complete stock on tiand.

THE STANDARD
ELECTRIC COMPANY,
113W.Ttiipd

St.,

Road of Anthracite

ALL SIGNALS OPERATED EXCLUSIVELY BY

BATTERIES
EDISON PRIMARY
Known
Formerly

as Edison-Lalande.

FULL DESCRIPTION

IN

BOOKLET NO.

Factory,

ORANOE,

NEW

New York

JERSEY, U.

S. A.
Chicago

Ofllce, 144

4.

COMPANY

EDISON MANUFACTURING

Cincinnati, 0.

Otllce. 83

CHAMBERS STREET

WABASH AVENUE

CROCKER 'WHEELER COMPANY
A

400

W.

K.

Generator
at the Rocliester

Power House

of the Detroit United Railway.

Compact
Strong

Form.

in

in

Construction.

Design.

Correct

in

Cool

Operation.

in

Remarkable

Sales Offices
OFFICE AND

in

in All

WORKS

-

Endurance.

Large
-

Cities.

AIHPERE.N.J.

)

4

WESTERN ELECTRICIAN

H.

Til£

CAMP

B.

MANUFACTURERS OF

^^Camp" Standard

^

INSTALLERS OF

1902

4,

CO.

=

Clay Conduits

Vitrified

Under-

for

^

ground Wires*
CoHipIete Undcrground Conduit Systems,
WESTERN

Room

October

OFFICE^

v^

S5 He^rtford Building,

CHICAGO.

v^

CLASSIFIED INDEX OF ADVERTISEMENTS.
Ad.|n8terfl, Inc. Lamps.
Inc. El. lit. Manipulator Co.

Vougbt-Berger Company.
Tel.)
(Tel.
Matthews A Bto.. W. N.
Miller

fjiffht

Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Ft.

Babbitt Metal and
Solder.

.„ , ^
Gr Western Sm. and Reig. Co.

Batteries and Jars.

Etc.

American Creosote Worlis.
Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Appliance Co.

Rauscher, John.
Spies Electric Company.
Western Electric Co.
Western Elec Supply Co.

Western Elect. Supply Co.
Western Electric Company.

Belt Dressing.
Leather Preserver Mfg. Corp.
,^^
Mfg. ^
Corp.

BloTvers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.

Babock & Wilcox Co.
Whitehead Company. W. W.
Books. Klectrlcal.
Electrician Publishing Co.

Cut-Outs and Sivitchcs.
Bossert Elec.' Const. Co.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Cuts.

& Electro. Co.
Dynamos and Motors.
Franklin Eng.

Brashes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Flbre-Graphlte Co.

Central Electric Co.

Western Electric Company.

Cable Clips.
Barron A Co., Jas. S.
Chase-Shawmut Company.
Norton Tool Company, Tbe.
Cables. (See Insulated Wires.
Cables, Electric (See Insu-

Copper, Sheet

Crocker-Wheeler C'-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell

A

W^eed.

Reliance Electric Company.

Schureman

A

Hayden.

Sprague Electric Co.
Sturtevant Co., B. F.

and Bar.

Triumph Electric Co.
Wagner Elect --ic Mfg. Co.

American Elec. Works.
American Steel & Wire Co.
Central Electric Co.
General Electric Co.
Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

New York

Points and

Plates.
Consumers Carbon

Co.
Electric Appliance Co.
Relslnger, HJgo.
Western Elect. Supply Co.

CastlneB.
Co., S.

ical

Brown A Leasure.
Humphrey, Henry

Kohler Brothers.
Mayer. George M.
Molt A Company,
Sargent & Lundy.

Circnit Breakers.
Co., P. B.
MfR. Co.
CuttRT Blec.
Ft. Wayne Elec. Wks. Inc.

A

Company.

WestlnKhouse EL A Mfg. Co.
Coal and Anhes Handling Machlnerj'.
Jeffrey Mfg Co.
Colls and DIaenets.

A Chera. Wks.

Conduit and Conduits.
Camp Company, II. B.
Electric Appliance Co.
Sprague EU-ctrlc Co.
Standard Vitrified Cond. Co,
Wewtem Elect. Supply Co.
S.

J. E.

Schott. W. H.
Electrical Instruments.

Central Electric Co.
Electric Appliance Co.
Ft.

Wayne

Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.

Stanley Instrument Go.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
WeMtlnghouBC El. & Mfg. Co.

Central Electric Co.

Conduit KodH.
Barron A Co., Jas.

H.

Illinois Electric Specialty Co.
Machado A Roller.
PIgnolet. L. M.

Western Electric Co.
Dearborn Drug

MechanEn^neers.

Electrical and

Jeffrey Mfg. Co.

Compound.

American Elec. Heater Co.
Simplex Elec. Heating Co.

Electric Railways.
Crocker-Wheeler Company.

Goltz Engineering Co.

Morgan.

We-^tern Electric

Electric Heating Appl.

Electric Siems.
Federal Electric Company.

Chains.

*

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

General Electric Co.
Sprague Electric Co.
Westlnghouse EL A Mfg. Co.

Central Electric Co.
Chlcapo Edison Co.

Badt

Electric Mfg. Co.

A Sons, W. H.
Cross-Arms, Pins and
Brackets.

Edwards A Company.

Smith

Wagner

Western Electric Co.
Westlnghouse Elec.AMfg.Co.

Anderson

Central Electric Co.

Carbons,

General Electric Co.
Mott A Company, J. £.
Sprague Electric Co.

Cross-Arm BraceN,

Bells, Buzzers, Rtc.

latedWtres)

Elec. Wks., Inc.

Electrical Engineer Inst.
CorresDond. Schools.

A Company.

Leather Preserver

A

Int.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Heltine.

,

Correspondence Schools.

Central Electric Co.
Edison Mfg. Co.

Edwards

Engines,

Plants.

Wayne

Weston

Electrical Inst. Co.

WlUyniine, Rimer G-

Electro- PI at InB Mach'y.
Besly

A

Co., Chas. H.

Crocker-Wheeler Company.
General Electric Co.

TRoir

Insulated Wires and Ca-

Elevators-Conveyors.

bles—Magnet ^Vires.

Jeffrey Mfg. Co.

Beard --ley bravity Dam
Construction Co.
Crocker- Wheeler Co.

Central Electric Co.
A.

Repairs.

Contractors and Electric

Anchor Company.

Annunciators.
Edwards

&

Chicago Edison Co,
Parsell A Weed.
Spies Electric Company.
Western Electric Co.

A

Anchors

Construction

Cwas.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell

& Weed.

Allis-Chaliiiers

Com r any.

Bayley & Sons Co., W.
Buffalo Forge Co.
Sturtevant Co., B. F.

Whitehead Company, W. W.
Outfits.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Phillips,

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Files.

Fire Extinguishers.

Flashers.
Reynolds Electric Company.

Stow Mfg. Co.
Buffa.o Forge Co.
Sturtevant Co., B. F.

IVire.

Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Klect. Supply Co.

Western Electric Company.

Oears.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.
Manhattan Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Co.

Dixon Crucible Co., Jos.
Holmes Flbre-Graphlte Co.
Buffalo Forge Co.
Sturtevant Co., B. F.

Manipulator Co.

Incandesent Electric Light
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulatins: Materials.
Akron Smoking Pipe Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rnh A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkonlteCo., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co,
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co,

American
Co.

Co., S.

Morgan.

Stllwell-Bierce Smith- Valle.

Pulleys.
smith Co.,

S.

Morgan.

Stilwell-Bierce Smith- Valle.

Punii'S 'Oil).

Pump Company.

Co.

Diamond Meter Co.
Duncan Electric Mfg. Co.
Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Lleht Co.
Westlnghouse El. & Mfg. Co.

Mica.
Si

Co..

Eugene.

Mining Apparatus, Elec.
Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse EL A Mfg. Co.

Motors.

(See

Dynamos

and

Motorsi.

Thomas

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Clompanyj'

Re- Winding Repairs.
Chicago Edison Co.
Gregorv Electric Co.
Illinois Electrical

Vlndex Electric Company.

Mfg. Co.

Wagner

Schureman & Kavden.

Van Dorn-ElUott
Rheostats.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

Second-Hand Mach'y.

Ely A Co.. Allen P.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Bro.,

W.

Trucks, Electric Car.
General Electric Co.

Westlnghouse

J,

Smith

Besly &Co., Chas. H.

Phosphor BronzeSm.Co.,Ltd.

N.

Platinum Bought

and

Sold.
American Platinum Works.
Baker A Company.

Vulcanized Fibre Co.

Water W he cK-OTcrnors.
Replogle Governor W^orks.

Wires, Copper.
American
American

Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated

Besly A Co., Chas. H.
Central Electric Co.

Electric Appliance Co.

Okonite Co., The.
Phillips Insulated

Steel Boxes.
Bossert Elec. Const. Co.

Stokers.

Wire Co.

Roebling's Sons Co.,

Wire Co.

Peerless Automatic
less Stoker Co.

A.

W^ire, Bare.
American Steel A Wire Co.

Electrical Inst. Co.

A

J.

Simplex Electrical Co.
Standara Underground C. Co.
Western Electric Company.

Central Electric Co.

(Sftee

Wire Co.

Roebling's Sons Co.,

Allen Co.. L. B.

.A^c3l-v-4E%trtl«»onnLexx't:ci

Electrical Works.
Steel A Wire Co.

Central Electric Co.

Speaking Tubes.

Gt.West.Sm.and Refining Co,

Morgan.
Smith- Valle

Standard Varnish W^orks.
Sterling Varnish Co.

McNamara Brothers.
Soldeiing Sticks

Steel

Co., S.

Tuleanized Fibre.

Ma'ey, Martin.

American

Mfg. Co

Stilwell-Bierce

American Pefl.A LightingCo.
Faries Manufacturing Co.
Slate.
Bonvllle, Edward.

Weston

A

Tarnishes.

Shaiiefii.

Springs.

EI.

Turbine W^ater W^heels
Leffel A Co., Jas.

Speed Indicators.
Besly A Co.. Chas. H.

Phosphor Bronze.

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Elec. Co.

Electric Appliance Co.
Western Flectric Co.
Western Elec. Supply Co.

Packing.
Besly A Co., Chas. H.
Patent Attorneys.
Johnston.

Transformers.

Edwards A Company.

IVjjppers and Pliers.
Klein & Son, Mathias.

H.

Central Electric Company.

Schoonmaker Co., A. G.
Scnureman & Hayden.
Station Equipment Co.
Steam & Elec. Equipment Co.
"Walsh's Sons & (jo.
Whitehead Machinery Co.
Wickes Bros.

Sturtevant Co.. B. F.

A Sons, W.

Dlcke Tool Company.
Klein A Son, Mathlas.
Norton Tool Company, The.

Rose Electric Company.

Mechanical Draft.

Munsell

Tools.
Anderson

Hectors,

Matthews &

(See Insulated Wires.)

Telephone Co.

El.

Western Electric Co.
Western Elec. Supply Co.

American Refl. A Lighting Co.
Faries Manufacturing Co

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnghouse El. A Mfg. Co.

Ctentral Electric Co,

Meters.

Holders, Inc. Lamps.

Smith

Exchange.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
International Tel. Mfg. Co.
KeUogg Swltchb. A Sup. Co.
Kokomo Tel, A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Strom berg-Carlson Tel.M. Co.
U. S. Electric Mfg. .Co.

Jeffrey Mfg. Co.

11

Mfg. Co.

Magnet Wires.

Heatine and 'Ventilating Apparatus.

In-rteac o*

Elec. Co.

Shelby Electric Co.

Westlnghouse El. A Mfg.
Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Son, Mathlas.

Graphite Specialties.
Besly A Co., Chas. H.

Scientific

boards,

Hoffman, Geo W.
Porcelain.
Akron Smoking Pipe

Sterrett

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Century Glass Co.
PhcEuix Glass Co.
Western Elect. Supply Co.

Te'-hnical Ageiicy.

Polish (Metal).

American steel A Wire Co.
Badt A Co., F. B.
Rail Joints.
Conclnuous Rail Joint Company of America.
Refiners.
Gt.West.Sm.and Refining Co

Inc. El. Lt.

Electric Appliance Co.
Insulated WlreCo.
Okoutte Co., The.
Simplex Electrical Co.
Western Electric Co.
W^estern Elec. Supply Co.

Telephones, Telephone
Material and S'fvitch-

Rail Bonds.

Lightning Arresters.

Glass'ware.

E.

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.

Lamps, Incandescent—
Replacers & Cleaners.

Electrical

Whitmore, A.

Central Electric Co.

Western Electric Co,
Western Elec, Supply Co.
Westlnghouse El. A Mfg. Co.
Ijamps, Inc., Adjusters.
Inc. El. Lt, Manipulator Co.
Vought-Berger Company.

& Co.. Chas. H.
General Elec. Supplies.
Besly

4A.lr»l=a0.1:>^t:lOi»Ji

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt, Co.
Gregory Electric Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El.
MTk. Co.

Sierli' g Electrical

Central Electric Co.

New York

Pow^er Transmission
Machinery,

Elec. Co.

Wayne

Sawyer-Man

American Electrical Works.
American Steel A Wire Co.

Co.

Valentine-Clark Co., The.
Vreeland. B. F.

a 1

I

Tapes, Insulating.

Torrey Cedar Co.

Union Lumber

Wittenberg Cedar Co.
Worcester Co., C. H.

liamps. Incandescent.

Forges,

(

Bonvllle. Edward.
Maley, Martin.
McNamara Brothers,

Perrizo A Sons,
A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling A Son, W. C.

Bossert Elect, const. Co,

Ft.

Switchboards
S
»nd .viarble).

Pitt.iburg

Junction Boxes.

A

Flexible Shafts.

&

Medora Milling Company.
Morse Cedar Co.
Naugle Tie Co., E. E.

Co.

Electric Storage Battery Co.
Helios Ujiton Co.

J.

Maltby Lumher Co.

F.

Central Electric Co.

Monarch Fire Appliance Co.
Fixtures, Oas and Elec.
Beardslee Chandelier Mfg.Go

D. M.

American Battery

LIndsley Bros. Co.

Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Ijamps, Arc.
Adams- Hagnall

BarnettCo., G. A H.

Inspection

Eugene

General Inc. Arc Light Co.
JLantp Giiatds
Hamblin A Russell Mfg. Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

and

Fulmer Lumber Co.,
Holcomb- Lobb Co,
Hopkins A Co,, A. P.
Huebel Company, C.

Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated WireCo.
OkonlteCo.. The.

Buffalo Forge Co.
Central Electric Co.

Globes

Brooks, Hall L.
Fowler, John H.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WlreCo.
India Rubber A Gutta Percha

Fan

Fuses and Fuse

American Creosote Works,
Berthold & Jennings.

Electrical Works.
Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

Crescent Ins. WireACbLCo,
Electric Appliance Co.
General Electric Co.

Ensines. Steam.

Storage Batteries.

Poles and Ties.

American
American

J.

Standard Underground

A.
C. Co.

Western Electric Co,
Western Electrical Sup. Co.
X-Ray Outfits.

Smoke-

P^^rO &m

Bario

Vacuum

Co,

WlUyounK, Elmer

G.

October
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as good."
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THE SAGE

OHMMETER

WHEELLESS.

WHEELED.

unquestionably the best resistance measuring device on the marNo other approaches It in
accuracy, length of scale, finish or
i.s

Aufomafic Wheeled and Wheelless Conduit Rods

Villard

ket.

Are Coupled and Uncoupled Instantly and with Ease.

grade of material.
We satisfied ourselves fully of Us
vast superiority before taking over
the exclusive manufacturing and

Furnished with and without wheels, as desired. They will not buckle or form a zig-zag line,
and, with wheels, friction Is removed, making them very light running. They are perfectly rigid
when pushed, and become flexible when pulled. The rods cannot become uncoupled by any
means In the ducts. The rear end of the rod has to be raised to an angle of about 45 degrees to
uncouple it. One man can push with ease 600 feet, and a hard blow can be ttruck with teliing
effect without the slightest injury to the rods. The wheels serve as duct cleaners as well as to
remove friction. The castings are of bronze with wheels of chilled cast iron. The rods are made
or hickory, well seasoned In oil to prevent decay. Prices and circulars on application.

JAMES

8.

BARRON &

CO., Sole Agents,

We carry a large stock and
pleased to announce a

MACHADO
ROLLER,
BROADWAY, NEW YORK

for

<&,

discounts

203

SOME OF THE MANY USERS OF VILLARD RODS:
New York Telephone Co., New York.
New York & New Jersey Telephone Co.,

Brook-

lyn. N. Y.

Msnhaiian Elevated Railway Co.. New York.
Standard Underground Cable Co.. Pittsburg, Pa.

G.I.

G.I

G.I.

G.I.

G.I.

G.I.

Etc., etc., etc.

G.I.

G.I.

G.l.

G.I.

G.l.
G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

"*"

G.

1.

"•""

A
m

G.l.

STANDS FOR MECHANICAL AND ELECTRICAL PERFECTION

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I.

G.l.

G.I

G.l.

1

^^Si
'-^^^

for

Street

Railipap

M

M

G.l.

G.I.

t

Cigbting
Cbis lamp will operate

utii^

rornilp on a circuit

witb a

"pB^

Fluctuating
voltage.

'.

J

Write

tor

number

Bulletin

7008.

G.l.

G.I.

GENERAL INCANDESCENT ARC LIGHT

G.I.

NEW YORK,

N. Y.,

CO.

AND ALL LARGE CITIES.

k it
.1

Electrical Engineering Co., Minneapolis
Standard Electric Co., Cincinnati.

Cppe405 Arc Camps

G.l.

G.I.

h

Electric Appliance Co , Chicago.
Western Elec'l Supply Co., St, I^ouis.

G.l.

G.I.

G.I.

OR TO

•*••••••••••••••••••••••••••••••••••••••••••*•••••**•

G.I.

G.I.

CITY,

General selling agents for Whitney Electrical Instrument Co.

United Railways Company of London, London,
Eng.
Chesapeake A Potomac Telephone Co.. Washington. D. C. and Baltimore, Md.

G.I.

G

1.

G.l

G.l.

G.l.

G.l.

G

1.

G.l

are

MARKED REDUCTION
FROM FORMER PRICES.

Send

NEW YORK.

200-206 West Broadway.

selling rights.

G.l.

G

1.

G.l.

G.l.

Western

n.

Chicago.

1

^

electric

Saint Eouis.

Companp,

Philadelphia.

ttnw

J)orl<.
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GENERAL ELECTRIC COMPANY^S
TYPE

"H^^

TRANSFORMERS

CORE TYPE.

Unequal expansion of transformer
windingfs, which always causes weakening of the mechanical and electrical
strength of the insulation, can be avoided
only when temperatures throughout the
windings are maintained perfectly uni=
form.
It is

evident that this uniform heat-

ing can exist only

when

all

parts of the

winding are at a uniformly short
tance from the cooling oil.

Type

H

dis-

Transformers==even of the

have any part of the
copper more than one and one-half inches
from the cooling oil. Therefore TEMlargest size==never

In larger sizes of

formers,

where

it

Type

H

Trans=

would not be

economical to limit the thickness
of coils to

one and one=half inches,

ducts for the circulation of cooling
oil

are provided between the wind=

ings and the iron core.

PERATURES AND EXPANSIONS ARE
UNIFORM in all parts==a result even
more

desirable than low average tem=

perature.

PRINCIPAL OFFICE, SCHENECTADY,
New York
!

^

.it

J«

^

>S«

Office,

44 Broad Street.

N. Y.

Sales Offices in All Large Cities.

^ J« Jt ^ Jt ^ ^ ^ ^ ^ ^ ^ ^ ^ _^ ^ ^ ^^^ ^ _^ ^ _^ ^ ^ _^ ^ ^ ^ ^ ^ _^ _^ _^ ^ ^ ^ jj _^ ^ ^ ^J, ^ ^ ^ jt J« Jt ,^ ^ ^ ^ ^ ^ J« .^ J» J« ^ ^ J« J« J«
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THE ELECTRIC
CARRIAGE- CALL

ANNUNCIATOR

Ft'"

Prove e^ Good
Seller This Winter.

Will

Promoted

Chief Electrician

to

had been employed but about six months when I realized that I
must learn more or else always be a back number. I accordingly enrolled in the I. C. S.
After seven months' study my promotion began.
I

gradually rose until today I am chief electrician of the smelting plants
of this city.
My salary has increased proportionally. I attribute ray
success entirely to the thorough methods employed by the Schools.
I

E. J. KiNGSLEY, 60S

CALL COMPLETE FOR SERVICE.

We
has put

St.,

Pueblo, Colo.

have hundreds

You owe

going:.

Summit

many

a

it

of endorsements just as strong and convincinc as the foreto yourself to find out just what we can do for yait. Our advice
the road to progress and prosperity. You should ask it

man on

at once.

designed to overcome the annoyance and
delay which follows the old style plan of
"calling" carriages after shopping, the theatre,
It is

Fill

Please explain liow

It
It

is

K er. Maohine Designer
ectrician
K cctrir IJKliting Supt.
Klertric Kailway Supt.
Telephone Kngineer
TeleRTaph Engineer
Wireman
I->ynamo Tender
Motorman
Merhani<al Engineer
Machine Designer
Mechanical Draftsman

K

can be

most

in operation.
:

I

can qualify

Coupon TODJtY!
Box 1002,

for position

Refrigeration Engineer

Steam Engineer
Marine Engineer
- Civil Engineer
Hjiiranlic Engineer
Miiiiif'ipal Engineer
Rridge Engineer
Kailroad Engineer
Surveyor
Mining Engineer

Foreman Machinist
Foreman Toolniaker
Foreman Patternmaker

Scranton, Pa.

marked X below.

Foreman Blacksmith
Foreman Mohler

Klectrical Engineer

an absolutely perfect device.
depended upon always to work.
It is

in the

International Correspondence Schools,

opera or reception.

simple

Out and Send

Sanitary Engineer
Heating ana Vent. Eng.
Contra<-tor and Builder

- Arch. Draftsman

Sign Painter
Letterer
Analytical Chemist

Sheet-Metal Draftsman
Ornamental Designer
Navigator

Bookkeeper
Stenographer
Teacher

Architect

To Speak French
To Speak Gernjan
To Speak Spanish

Cotton Mill Supt.
Woolen Mill Supt.
Textile Designer

App

rn^"^

ntv
^inft.

^^^Hl

THETELEPHONE HAND-BOOK

"Two

S'fi^^^^^

Balls

BT

HERBERT LAWS WEBB.
Price Sl.OO.

99

The only complete and
of its

practical

work

kind on the market.
PUBLISHED BT

THE ELECTRICIAN PUBLISHING

CO.,

Suite 610 Marquette Bulldlnc, ChloafS

INTERIOR VIEW OE CALL.

ASK
One

shows the annunciator in
perspective, while the other shows the arrangement of gears and magnetic clutches.
They are giving satisfaction where now in
use, and are easily installed.
illustration

Correspondence invited.

A New Paper-Weight.

YOUR
SUPPLY
HOUSE.

SoIb Manufacturers

THE VOUGHT-

EDWARDS ^
144th Street a.nd Fourth Ave..

BERGER
COMPANY,

CO.,
NEW YORK.

lA CROSSE, WIS.,
U. S. A.

Sent on request to any Supply Company
Mailed to any address for ten
cents to pay posiage and packing.
We have tried to make a good paper-weight
as we have always tried to make a good fuse
wire.
officer or P. A.

CHICAGO FUSE WIRE & MFG. CO.
8B3 BROADWAY, NEW YORK.
368 DEARBORN ST.. CHICAGO, U.

S. A.
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THE ADAMS-BAGNALL ELECTRIC

4,

CO.

ENCLOSED ARC LAMPS.

A. B.

Inside and Out,
Electrically

Their

and

Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

Easiest lamp to

good

It's

to look

trim made.
at

and

built to

Made

stand the most

weatherproof

severe service.

solid copper or

Never has been
beaten

in

in

pressed steel

a

cases.

competitive test.

OVER 90,000

IN USE.

THE ADAMS-BAGNALL ELECTRIC CO.
NEW YORK

CHICAGO OFFICE:
J.

C.

POMEROY,

No. 309 Dearborn Street.

Cleveland, Ohio, U.S.A.

OFFICE;

C. A. THOMSON,
No. 136 Liberty Street.

1902

October

4,

1902
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Longevity and
Amphibiousness
are two qualities most desired in

RUBBER INSULATION.

Okonite
The Standard

for

Rubber Insulation

COMBINES BOTH
The Okonite Company,
253 Broadway,

NEW

YORK,

Ltd.,

WESTERN ELECTRICIAN

13

H-U.
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1902

4,

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

HELIOS-UPTON

i

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

CO., 222

Fullerton Ave., CHICAGO.

i

Convention Report Number,
The Western Electrician

October 11, 1902, will contain the Report of the Street Railway Convention to be held
in Detroit, October 8, 9 and 10.
Every street railway man will read the Western Electrician's Report with interest, because it will be the first
complete report of the meeting obtainable.
An attractive advertising announcement in this number
would be of inestimable benefit to your business. This issue
will go to press October loth, and copy should be in our office
by October 9th at the latest.

WESTERN

of

ELECTRICIAN,

510 Marquette Bldg., Chicago.
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CAR-HEATER CUT-OUT
99

t^ii

FITTED

WITH OUR SPRING CLIP BULLSEYE INDICATING
All

GIVE

&

D.

\A/

Interchangeable from

THEM A TRIAL.

1

to

FUSES.

15 Amperes.

WRITE FOR PRICES.

^r^-videnci

I

OFFICES:
BOSTON

:

Pettlnglll-Andrews Co.

NEW YORK:
Western Electric Co.
A. Hall Berry.

PHILADELPHIA:

CHICAGO:

Western Electric Co.

Central Electric Co.

St. LOUIS:
Western Electrical Supply Co.

:

October

4,
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B. S.

Standard

BARNARD,

Vice-President and Secretary.

Conduit Co.

Vitrified

VITRIFIED
SALT GLAZED

CONDUITS
NEW

39=41 Cortlandt Street,

Richmond, Va. — Richmond Telephone Co.
awards us 200,000 feet of conduit.

Baltimore— United Traction Co. awards us con=
tract 200,000 feet of conduit.

Atlanta, Qa., New Castle, Pa., Perth Amboy, N.
Trenton, N. J., many other cities.

LARGEST PLANT

YORK.

J.,

SKILLED WORKMEN.

BEST STOCK=
•••••••••••••••I

RHEOSTATS
ELECTRIC CONTROLLiNC DEVICES
OF EVERY DESCRIPTION.
AND

AGENTS

THE CUTLER-HAMMER MFG.

:

STURTEVANT ENGINEERING CO., LONDON. ENG.
KILBOURNE & CURK CO.. SEATTLE, WASH.

ALL OUR WIRES

MAIN OFFICES.AND FACTORY:

MILWAUKEE.

Crimshaw.
pass inspection and carry the above

NEW YORK
114, 116

&

TRADE-MARKS

Raven Black Core.
Raven White Core
tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

on our

BRANCHES: ],,2Co",',CpX:^^_

New York.

FLOTATION
(-rANL-EY

OF THE MOVING PARTS OF

Rl

BC^RDiiMO

ERIMiEk.TIIMO

IVI
1^

N

IS

BOSTON

SAN FRANCISCO:

7 Otis St.

33 Second St.

IN AIR

^A/^A.-^TlsnE:Tl

CURRENT

ACCOMPLISHED BY

usf»e:imsioim.
u^s-r Re\/E:N«-iE-

r>io

-NA/e^^i

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"/VBOUT

STANLEY INSTRUMENT
SALES OFFICE,
I'jH BROADWAY
NEW YORK CITY.

BRANCH OFFICES:

NEW YORK-CHICACO.

INSULATED WIRE COMPANY,

MAIN OFFICE:
lis Liberty St..

GO.

CO.,

IN/IE-TERS."

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,

JOHN KARTIN

•

N. Y.

.

SaN FRANCISCO. CaL.
CO.,J Los Anozies. CAi.
Seattle, Wash.
(

i.

/

II

WESTERN ELECTRICIAN

u

October

EDISON MINIATURE LAMPS

PACKARD MOGUL

Have been

for

The Standard
Mogul Lamp

a class by itself—
the highest attainment in incandescent lighting. It
has many advantages over 16-candlepower incandescent lamps or the so-called incandescent arc lamp.

Packard

The

1902

4,

twenty years
of

the World

in

is

and are to-day more largely used than
all other makes combined.

I

Serviceable, Economical, Reliable.

200 and 300 candlepovk'er in stock; 500 candlepower
made to order. Furnished in series to work on streetSend for new catalogue
railway and power circuits.
giving

full

Miniature and Candelabra Sockets

and Receptacles.

=

data.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

APPLIANCE COMPANY. CHICAGO.
ELECTRICAL SUPPLIES.

ELECTRIC

M.

HIGH INSULATOR FOR ARMATURES, FIELD COILS, SPOOLS,
TRANSFORMERS, MOTOR FRAMES, CAR TRUCKS, ETC.

C.

I.

Qeneral Electric Compaay, Harrison, N. J.

COMPOUND

to suit all Requirements.
Non-Corrosive, no Carbon Bisulphide.
Impervious to Moisture, Oil or Acid. Send for Price List and Samples.

Four Grades

MICA INSULATOR

CO.,
OHICiVOO.

ISrBJ^2V

ARE YOU CONSIDERING
X Ray

An

LAMPS

y\fE IViJiiCE

Our Factory
is

Tubes
Focus

working 24 hours a day, and we

can

fill

of

Adjustable

;

;

Crookes
Double

Specially Protected Barium
Patented Tube Regulator PlateActinometers and all accessories for X Ray
C. Sets

for A.

holders

types

all

Single Focus for Coil or Static

;

Fluoroscopes

orders promptly.

installation?

WRITE US FOR FULL INFORMATION.

IF SO,

;

;

;

work.

SEND

Philadelphia.

NEW

or

punctured tubes

BARiO VACUUM

0] ADEL-

CITY>

156 E.

VOLT=AMMETERS,
POCKET SIZE.

For Testing Batteries and Battery
Circuits, Locating Faults, Grounds,
etc.

SPARKING
a

fire. All this

NEW

Chab. L. Brown.

YORK,

K

E.

The

onl.v article that will

SPARKING.
tator

CHICAGO.

$5.00 per Dozen.

Stick.

SEND FOR FREE SAMPLE STICK.

BROWN & LEASURE,
312 Fisher Building,

tommu-

eood condition and PRE-

in

Absolutely Will Not

Leasure.

Electrical Contractors,

PREVENT

Will keep the

VENT CUTTING.

N. Y*

BO Cents per

Telephone Harrison 3698.

.......

may be avoided If you use

Send for Circular.
L. M.PICNOLET.
St.,

23d Stfoet, New Yofk

Reduces the vrorking capacity of a
motor or dynamo, yvears 'out the commutator. wastes power and may cause

ACCUEATK.

RELIABLE.
78-eO Oortlandt

us your broken

for

repair or re-exhaustion.

For sale by

K.

all

supply nouses, or

Mclennan & CO

Sole Monulaciurers,

Gnm The

Brushes.

will put that high gloss on the
Commutator you hare so long sought

CO.,
City.

Electric Heating Apparatus.
SENO FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAQO,

IVIonadnock Block.

It

after.

909, lOO Washington

St.,

THE MILLER ANCHOR.

Chicago.

BEARD5LEE CHANDELIER MFG CO.""^ m^'VaTS"^"

GAS & ELECTRIC FIXTURES

'-'«"=

TRADE

Long Distance Phone Central 2448.

EXTRA INSULATING
W. H. SCHOTT, STERLING
Sxtra
Sterling

ENGINEER AND CONTRACTOR,

Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

CHICAGO

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER
I804-1806-1808-I810.t812

RAILWAYS
Fisher Building,

CHICAGO.

Henry

H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Central Lighting Stations,

THE STERLlNa VARNISH

CO.,

THE STERLING VARNISH CH,
26 Colmore Row, Birmingham, England.

PIttsburg.Pa., U. S. A.

THE BEST'H^CHEAPEST
in

the best there Is more profit for
Dealers and Contractors.

A

Fine Push

MAKES ALL THE BELLS

WORK

NICE.

Write us'for Prices on Anchors
and Augers. All Sizes Made.

Write for Prices and Samples.

Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

VARNISH.

Black Finishing: Tarnish,
Sterling Black Air Drying Tarnisli,
Sterling Black Core Plate Tarnish.

JOHN RAUSCHER,

St. Paul

Minn.

MILLER ANCHOR
NORWALK, OHIO.

CO,

October

WESTERN ELECTRICTAN

1902

4,

CUaCNC

fftANK n. PHILtPIS, FfiCSIStMT.
«. H.

r.

.ROWLAND PHILLIPS, Vie«-P|W«.
•. R. nCHIMGTON.Jft., See.

PHILLIPS.

Gcnchal Manaqeii.

WAGENaCILiTneAaURER.

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,
•

•

B.

-

^

1.

BAMAND INSULATED ELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store, W. ,T. Watson, 26 Cortlandt St.
Chicago Stoke, F. E. Donohoe, 82 Lake St.
Montreal BBANCH,"Eugene P. FhllUps' Electrical Worki,
MAIN OFFICES AND FACTORIES, PHILUPSDALE, R. I.

5"^

STOMBAUCH GUY ANCHORSI

"NEVER BREAK"

Six Years with General Electric

THOMAS

SILVER LUSTER.

Company.

JOHNSTON,

J.

Counsellor at Law,
66 Broadway,

No.

NEW YORK

-

Patent Causes.

CITY.

^5

-

M

mI

A

/

U

C
H

T
H
1

E
Y

New Yoks

ELECTRIC LICHT GUARD.

iiS

C
U
Y

A
R

/
1

E

3sy to install.

G

heaper than other guys.

O

°e piece.

N

ecessary for well guyed poles.

O

perated like a corkscrew.

M

A
N

G
A
L

parts.

c

echanically correct.
ndestructible by

1

1

E

No moving

arefully

fire

Y

or frost.

made.

A
N
C
H
O
R

nchors that pay dividends.

abor savers.

Patent Soliciting.

O
R

STOMBAUCH GUY ANCHORS
Write for
prices, to

THE ALLEN
SOLDERING STICK
The

favorite witli the electrical trade.

No

W.

& BRO.

ONCE TRIED, ALWAYS USED.

Paienlod Aug. 28, 1900.

LARGE ALLEN STICK FREE.

Adjustable Clamp Socket.

A Perftct Guard.
Holds

603Carleton Building,

All Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver LusterFinish. The corrugation prevents all possible
chance of breaking. N'oscrews to loosen iuid fall
out. Send for Illustrated Catalogue.

HAMBLIN

MATTHEWS I

N.

Acid Bottle to
break or handle.

spill,

RUSSELL MFC.

&.

L. B.

ST. LOUIS.

ALLEN GO.
(Inc.)

V^w.y'
Worm's-Eye View.

1345 Columbia Ave,, Chicago
CO.,

WORCESTER, MASS.

Designsfor

PATENTS-WORKING DRAWINGS

FOR SPECIAL AND AUTOMATIC MACHINERY.
Developing Of

ELECTRICAL INVENTIONS

CEO. M. MAYER, M.

MONADNOCK

E.,

i Specially.

BLK., CHICAGO, ILL.

TO CONTRACTORS
-USE THE=

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JLNCTIOW BOXES,

CHASE NIPPLE COMBINATION

SWITCHBOARDS, PAKEL. BOARDS, SWITCHES, £TC.

In

Your Junction and Outlet Boxes.

CARBONS

CONSUMERS CARBON

CO.

LANCASTER, OHIO,
Carbons

of all kinds

and

U. S. A.
for all purposes.

NATIONAL CODE STANDARD

IT

It

"0. K." Weatherproof Wire.

Slow-Burning

SAVES

Space

IN
PrIoes and Samples on Application.

ECONOMY OF SPACE

IN

BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working-

Weatherproof

and Slow-Burning Wire.

INi LABOR OF INSTALLING,

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON, MASS.
Phillips Insulated
Office

and

Factory:

Wire Co.,

PAWTUCKEL

R. L

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

BLVD.,

WESTERN ELECTRICIAN

i6

WASTTED, FOR SAIiE
WAJfT COI^VUN

similar

POSITIOHr \*^A]VTED advertisements (jo -words or

less),

-$1.00

FOR SALE.

and

advertise-

Tnents
(50 zuords or less), Si-Jo an
insertion; additional -words 3c each.

an

Two

One combination ma-

pins.

chine for manufacture of either wooden bracltet
or insulator pins.
Address INDIANAPOLIS

ARM, BRACKET A PIN

CO.. Indianapolis, Ind.

in-

sertion: additional zvords 2c each.

FOR SALE.

WANTED.

POSITION

Railway

standard machines for manufacture of

wooden Insulator

By a first-class electrician, engineer and machinist of 12 3'ears' practical and technical
experience in erecting and running Electric.
Steam, Refrigeration and Ice plants. Thoronghly understands the care and economical management of same. Age thirty-two. Strictly sober
and reliable. Al references. Address BOX 121,
care Western Electrician, 510 Marquette BIdg.,

1—200

WANTED.

As superintendent of electric-light and power
foreman of construction, by a young

plant, or as

thoroughly acquainted with the business
in all its parts. Has had 10 years' experience.
Prefers West or South on account of health.
Address BOX 120, care of Western Electrician,
510 Marquette Bldg., Chicago.

man

WANTED.

POSITION

By young man having a university education
in electrical and mechanical engineering, and
who is an associate member of the American
Desires to
Institute of Electrical Engineers.
associate himself with some firm or manufacBest of
turing concern where he can advance.
references. N. M. SNYDER, care Union ElecLight

tric

St.

Sts.,

A Power

Louis, Mo.

Co.,

10th and

St.

1

THE VOTJGHT-BERGER COMPANY,

Makers of Telephones and Switchboards,
La Crosse, Wis.

FOR SALE.

Hard Rubber Manufacturer, to introduce and develop a Hard Rubber department.
Must have good acquaintance with electrical
trade and a knowledge of where hard rubber is
used. Address BOX 122, care Western- Electrician, 510 Marquette Bldg., Chicago.

By

a large

POSITIONS OPEN.
PER MONTH.

$100

edge

Draftsmen, Surveyors, Engi neers and
Specialists will do well to register
with us.

ILL.

We

Westinghonse
Sioux City Corliss, 12x24
1—12x16 self-contained Chandler A Taylor
25— Engines of standard makes with slide
valves, of from 8 to 20 hp., each
Write for description.
1— Smith- Vaile Duplex Steam Pump, 3x8-

We

invite correspondenct
with those wishing to
bny or «ell.

SCHUREMAN & HAYDEN,
St., Chltsate.

Engine— 30x72 in.
Engine— 24x42 in. L. H., Cooper Corliss.
Engine— 16x36 in. L. H., Green Corliss.
Engine— 15x14 in. Ideal Automatic.
Engine— 12x16 in. R. H., Russell Automatic.
Pump— 14x7x10 in, Worthington Duplex.
Pump— 10x6x10 in. Snow Duplex.
Pump— 18x5x16 in. Hydraulic Single Cylinder.

Pump— 7^^x41^x12 in.

Knowles Single Cylinder.

Dynamo— 800 light. 100-125 volt. National.
Dynamos— Three 65-llght Brush Arc.
Motor— 22
Motor— 10
Send

for

220 volt, Novelty.
220 volt, Keystone.
complete monthly stock list.
h. p.,
b. p..

WICKES BROTHERS,
St. and A. V. R. R.. Pittsburg, Pa,
96-97 Liberty St.. New York City

45th

1214 Marquette

^^'rlte

20— Street Shades,

Bldq.. Chicago.

III.

Saainaw
,^.

$200
125
300
1

each
For sale by

ALLEN

P.

1

ELY & CO.

St.

'
,

Mich.

Street, Chicago.

Machinery
Bought, Sold and
Exchanged.

Electrical

III.

Switchboards

REPAIRS

Built to meet
Specifications.

ILLINOIS ELECTRICAL MFG. CO.,
PEORiA,

Lowest
St Prices
Prices.

ILL.

Writ

IMMEDIATE SHIPMENT

150

Exciter..

us tor prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

12x7-

DYNAMOS.
Light Standard

our prices.

to get

REFINING CO., CHICAGO.

Nickel, 50c.
Enameled, 4Bc.
mall, prepaid. Made in sizes
2 to 8-inch. Dealers send for prices.
We also make Inventors' Models and
Special Electrical Devices.

200

OMAHA. NEB.

TREASURY DEPARTMENT, Office of the
Supervising Architect, Washington, D. C. September 29, 1902.
Sealed proposals will be
received at this office until 2 o'clock P. M.. on
the4thday of November, 1902, and then opened
for a conduit and electric wiring system for the
U. S. Public Building at Cheyenne, Wyo,, in
accordance with drawings and specifications,
copies of which maybe obtained at this office,
or at the otlice of the Superintendent of Construction, at Cheyenne, Wyo.. at the discretion
of the Supervising Architect, JAMES KNOX
TAYLOR, Supervising Architect.

ENGINES.

BOILERS.

34x60 International Power Corliss.
22x42 Hamilton Corliss.
20x48 Wticelock Corliss.
20x48 Harris Corliss.
18x48 Allls Corliss.
18x42 Hamilton Corliss.
12x36 Harris Corliss.
24x48 Buckeye Automatic.
18x24 Atlas Heavy Duty Automatic.

One Geary Water Tube
for

Boiler, 175 horsepower
150 pounds pressure; almost new.

Two 60x18

Horizontal Tubular.

Four 60x16 Horizontal Tubular.
One 56x16 Horizontal Tubular.
One 48x16 Horizontal Tubular.
1,000 h. p. Berryman Heater.
600 h. p Berryman Heater.
125 h. p. Berryman Heater.

Ili4xl4 Taylor-Beck Automatic.

500 h

8Hx9 Armington A Sims Automatic.

6x4x6 and Si^^xSVa^S Worthington Pumps.
Full line Marsb Pumps, new.

32-lncli, 24-inch, 22-incti-Double Leather Belts.

p. Excelsior Heater.

WHITEHEAD MACHINERY

CO.,

DAVENPORT, IOWA.

ForSale. four 60-K. W. Fdison Generators. BOO
Each S460.
Volts, F. 0. B. Cars, Hamilton, Otilo.

CO.,

WORKS quiCK AND EASY, KEEPS ITS LUSTER. HOLDS OLD TRADE AND
DETERIORATE. ESTABLISHED 16 YEARS. SoLD BY AGENTS AND DEALERS ALL OUER THE-WDR

ST. LOUIS.

^

I

m.'m^^ a^

A

P^ m^

'

*«

_

U.S.METAL POLISH

WANTED.
MOTORS
SCO-VOLT MOTORS, FROM TWO TO

0LISHE5 ALL METALS. B«

I

3

Ounce box

|6

cents

^AMPLES TENT FREE

GeO.W.

MOFFMAN

:.Washihetdn

St. INDIANAPOLIS, In

ST. LOUIS.

Western Electrician

500 H.

Rosul-ti

SCHOONMAKER
Liberty Street,

New York

CO.

1
1
1

2
1

1

com^

Corliss,

lilete

2—120

diate delivery.

2—176 K.W. Edison bi-polar railway generators.
2—100 K.W. Edison bi-polar railway generators.
4—100 K.W.Edison bi-polar 140 volt generators.

1—16x42 Twin Cooper Condensing Corliss.
1—250 H. P. 16 and 27x16 Westlnghouse engine.
150 K. W. 60-cycle Fort Wayne wood alternator, 2.200 volts, W. A. L. type, compound
wound, complete with exciter and instruments.
150 K. W. 60-cycle Fort Wayne wood alterna-

volt alternators.

1

—45 K.W. Edison bi-polar 140 volt generator.

2—30 K.W. Edison bi-polar 140 volt generators.
1—30 K.W. Westlnghouse 110 volt direct-connected unit with engine.
boilers, 120

2— 72x16 tubular

All accessories for complete station equipments.

lbs.

Hartford.

Write us your requirements.

City,

I

1

tor. 1,100 volts, W. A. L. type, compound
wound,eomp]e'.e with exciter and instruments.
K. W. General Electric, 133 cycle, 1,100

10 and 30x48 Cross-

with independent air pump and condenser; heavy sectional wheel 20 feet diameter
with 37-inch face. As good as new. Imme-

DYNAiWOS. IWOTORS, TRANSFORIVIERS,
iUEtERS AND ARC LAIUPS.
1

P. Corliss engine,

compound Condensing Cooper

Want Ads
in ne

539 Marquette Bldg.
CHICAGO, ILL.

STATION EQUIPMENT COMPANY,

20xl8J^ Harrisburg Ideal Engine.
14x13 Armington it Sims Engine.
16x16 Erie Ball Engine.
15x15 Erie Ball Engine.
12x12 Erie Ball Engine,
120-ltw G. E. single phase Alternators.
100-l<w Card M. P. 500-volt Generator.
200-lvW IVI. P. Westingliouse Railway

Generator.
G. B. Transformers.
60-Icw G. E. Transformers.
497 Improved M. G. E. Arc Lamps.
2
15 lip M. P. 500-volt Motors.
2 10-hp M. P. 600-volt Motors.
8-hp M. P. 5n0-volt Motors.
2
2
5-hp M. P. 500-volt Motors.
3
3-hp M. P. 500-volt Motors.

90 H.

P.

T

9x12 New York Safety.
1
I

I

O-'X/'

50 H.

P.

^ L-n-

I

<9

1000

light,

60 K. W. Siemens
I

200-kw in T.-H.,

1
1

2

1
1

<t

Halske.

1

K

2 1100 light, 65 K. W. Jenny.
2 1000 light, 60 K. W. Thompson- Ryan, 10 pole.
1

^ K 1^ <» N

1 75 H.
9x9 New York Safety.

1

1
1

P.

12x18

Taylor, side crank

1000 light, 50 K. W. T. & H.
600 light, 35 K. W. T. AH.
500 light, 25 K. W. Western

Electric.

3 3-0 "V^L.^ JK^~rK^IMA.~r^lR5.
1 100 K. W. Westlnghouse, 1100

volt.
200 K. W. Wood, three bearing, 2200 volt.
1 70 K. W. T. A H. 1100 volt.
150 K. \V. Wood, 1100 volt.
1 60 K. W. General Electric, 1100 volt.
120 K. W. Slatteiy, 1100 volt.
1
50 K. W. T. & H., 1100 volt.
100 K. W. Slattery, 1100 volt.
1
50 K. W. National, 1100 volt.

Above are ready

to ship.

Write us your wants.

We

have others coming.

1280.

Dynamos. Armatures,
Motors, Arc Lamps,

Machine and Carpenter

Kinds
Correspondence Solicited.

'

ILLIHOIS MAINTENANCE COMPANY, 2olb';aXrn''strcHTcAco.

REPAIR SHOPS
CHICAGO
EDISON COMPANY
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NICHT.
Workof

D

FIFTEEN HORSEPOWER.

126A

WicltesHor. Water Tube.
R. H., Geo. H. Corliss.
h. p.

GREAT WESTERN SMELTING AND

100

Kl2

A. C.

FOR SALE.
Boilers— Three 200

Segerdatil
Patent.

By

S250
200
700
200

xl2

ROSE ELECTRIC CO.

Dynamos and Motors.

the best on earth for electrical
work. Wire Solder, Pig Lead, Ingot Copper, Spelter, etc. It will

iSampIe, 3-in

;

2— 60-hp.
1— 65-hp.

Babbitt

CO.,

pay you

Bug-Proof Bell.
"

Electric Light and Steam Heating Plant in
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights ave 1.200 C. P arc and 89.32 C. P.
incandescents on streets, 90.000 feet of wire on
streets, 415 poles, 75 meters, 45 transformers.
Plant is modern and new. two dynamos, two
engines, two boilers and as complete as can be
made in new Isolated building. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places. All light patrons on meter basis,
Will sell on easy
15 cents per 1,000 watts.
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHERS, Piano. 111.

1—40 Arc
1—26 Arc Light T. H
1—600 Light T. H. Generator and
20— Arc Lights, each

WRITE U8.
We Manufacture Copper Hard

recent advertisements.

FOR SALE.

ROSE ELECTRIC

SECOND-HAND

140 %. Clinton

Incandescent Lamp Bases, Etc.

\V.

60-K. W. EDISON, 500-VOLT.

THE SCIENTIFIC EXCHANGE,
Room 41 8, 1 34 Van Buren St., CHICAGO,
SEE NEXT ISSUE.

G.E., 220voltsorll0-voltdirect-

Walker generator, M. P. 250 volts.
have power equipments of all kinds, see
K.

THE STEAM AND ELECTRICAL EQUIPMENT
Wood and Water Streets. Pittsburg. Pa.

MIO Douglas

5 Draftsmen, Electrical
....$100
2 Draftsmen, Structural Steel
$125
2 Draftsmen, Bridge
$75 up.
1
Electrical Superintendent
$85
1
Electrical Superintendent
$50
2 Armature Winders, must be gilt

SCRAP, COPPER, BRASS
AND PLATINUM, ALSO

connected unit.

1—240

Chicago.

I— Fairbanks Duplex Steam Pump,

WANTED SALESMAN.

Westlnghouse Compound, 250

— 16 and 27x16
H. P.

Telephone exchange in one of the best towns
In Northern Indiana. Address BOX 114, care
Western Electrician, 510 Marquette, Bldg.,

UP TO YOU.

IT'S

^Ve pay highest market prices for

1-20x48 Harris Corliss.
1—18x48 Brown Corliss.

1—100 K. W.,

1^70- dp. AVestinghouse

Experienced telephone traveling salesmen;
acquainted with Northwest trade preferred, but
not essential.

P.

P.
nr. P.

75 K. W. Westlnghouse,
CORLISS ENGINES.
^„

,

SECOND-HAND STEAM ENGINES.

WANTED.

Halsl;c direct-con-

1—150 K.'w. Wostlnghouse, M.
1—100 K. W. G. B.. M. P. 4.
1—110 K. W. Westlnghouse, M.

Charles

.

&

1—

tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS A CO.,
261 Washington St.. Newark. N. J.

One hundred

1902

Generators.

W. Siemens

K.

4,

nected to automatic engine.
1--200 K. W. Westingtiouse M. P. 6-ljelted gen-

Chicago.

POSITION

October

All

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

October

4,
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Wanted

for

Spot Cash

Railway Generators,

Power

Gerver^Ltors,

Dyi\g^|Y10S, Direct and Alternatirvg.
Motors °f ^» Descriptions.
Send complete

description and get our cash offer.

Second-hand Electrical Apparatus

in this

We

carry the largest stock of

country and can pay highest prices.

Gregory Electric

Co.,

THE ELECTRICAL BARGAIN HOUSE.
^-^

54-62 South Clinton Street,

CONSTRUCTION TOOLS
We

prepared

are

to

V

V

CHICAGO.

THE VAN DORN' ELLIOTT
ELECTRIC CO,
Manufacturers of

make

prompt delivery of

PIKE

POLES

POLE RAISERS
DIGGING BARS

TAMPS
SHOVELS

SPOONS

CROSS ARM BRACES
POLE BANDS

ARMATURE
AND-

WASHERS

Field Colls,

And other iron worl( for telephone and railway construction.

COMMUTATORS, ETC.

Catalogue on request.

Armatures, Transformers and
Fields of

W.H. ANDERSON
Established, I87I.

St. Aubin Ave.,

& SONS

ALL OUR

all

Types Rewound.

WORK GUARANTEED.

Incorporated, 1902.

DETROIT, MICH.

Cleveland, Ohio^

;

WESTERN ELECTRICIAN
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New Dynamo

4,

1902

Tenders' Hand=Book.

By
336 Pages, 140

October

BADT.

F. B.

Fleaible Cloth Binding.
5 1-3x3 inches. Price $1.00.

Illustrations.

Size ol

Type Page

NEW

BOOK, much more complete than the
This is, as the name indicates, a
old one, with all the information, instructions and rules which are required by
Stationary Engineers and owners
Linemen,
Tenders,
Dynamo
practical men, as
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 10,000 of the new.

STEVENS

MECHANICALCATECHISM

Electrician Publishing Co.,
510 Marquetto Building, CHICAOO.

HAWKINS'

PRACTICAL KNOWLEDGE

NEW CATECHISM

FOR
5Utlonary and ilarlne Englneera, Firemen, Electrlclanj, notormen,
Machine Men and Mechanics In Qeneral.

OF ELECTRICITY.

Plan of the Work, Contents, Etc.

Kew and

of the subjects.
It is a school book

from the manner in which it proceeds from the simple facts to the abstract principles
which the facts indicate; it is also a book of reference
through the index of seventeen doul)le eohimns of fine
type pages; by means of this index a thousand items of
practical iniporiance are atonce available.
It is an up-to-date work, which has cost a large outlay
of capital and time, and, In short, it is doubtful if any
more attractive book has ever been issued— or one more
useful.

The subjects treated upon areas foHows: Dedication
Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Source of Elec-

to

and Magnetism.
The Dynamo; Conductors and Non-Conductors; Symand definitions relating to electricity; Parts of the Dynamo; The Motor; The Care and
Management of the Dynamo and Motor.
Electric Lighting; AVlrlng; The rules and requirements of the National Board of Underwriters in full;
tricity

bols, abbreviations

Klectrical

Measurements.

The Electric Kailway; Line Work; Instruction and
Cautions for Linemen and the Dynamo Room; Storage
Batteries; Care and Management of the Street Car
Motor- Electro Plating.
The Telephone and Telegraph The Electric Elevator
Accidents and Emergencies, etc, etc.
The full one-third part of the whole wojk has been
devoted to the explanation and Illustrations of the dynamo, and particular directions relating to its care and
management;— all the directions are given inthesimPRICE S2.00. plest and most kindly way to assist rather than confuse
the learner. The names of the various parts of the machino ;ire ;iNn ^nven with pictorial illustrations of the same.
In the Cateeliism no less than 2r^ full page illustrations have been given of the various dynamo
machines made In dilterent parts of the country, and an equal number of part page lUustrations.

All Modern Machinery fully described and explained. Technical
made Clear by Word and Drawing, Quaitlons and Answern

Original.

Points

The New Catechism of Electricity will he found to be
surprisingly plain, and free from useless and ambiguous
terms. Tiie plan upon which it is arranged is unique.
The hook is, first of all, intended to be plain and instructive; some 8(K) illustrations have been Introduced,
so that the mere pictures will afford almost a knowledge

Ice

for Civil Service ExaminatlonB, etc.
|

SUBJECTS TREATED:
WATER, STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATORS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND. RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION. ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES.
TESTS. TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT. LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT, TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREiS-WIRE SYSTEM, MANAGEMENT AND CARE OF ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS, CONTROLLER, ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS. REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pag«s.

240 Illustrations.

;

ELECTRICIAN PUBLISHING CO., BIO Marquette

BIdg.,

»RICI

>I.OO.

Sent anywhere prepaid on receipt o( price.

Electrician Publishing Company,
510 Marquette

BIdg., Chicago.

CHICAGO.

ELECTRICITY FOR ENGINEERS
Latest Edition,

Now

Just the
PART

Published in One Complete Volume, 424 Pages, Profusely Illustrated.
for Engineers, Electricians, Dynamo Tenders, etc.

Work

CONTEMTS.-CHAPTER I: Electricity; Positive and Negative; Conductors,
and Insulators; Electro -Motive Force; Volts; Resistance; Ohms; Current; AmII: Dynamos; Ma!;;nets; Field Coils: Electro Magnets; Permanent Magnets.—
GHAPTER III: Armatures, Construction of. Different Kinds of: Commutators, How Made andConaected: Heatinp of Armatures; Eddy Currents.— CHAPTER IV: The Current: How Produced;
Induction; Series "Wound Dynamos; Shimt Wound Dynamos; Exciting the Fields; Constant Curgent and Constant Potential Dynamos; Series and Parallel; Parallel or Multiple Arc System.—
'JHAPTERV: Incandescent Lamps; Filaments; Connections; Flashing; Exhausting; Testing;
Oaodle Power; Operated in Series; Automatic Cut-Out; In Multiple Arcor Parallel; Multiple Series;
Multiple Series Cut-Out; Three Wire System.— CHAPTER VI: The Arc Light: How Formed;
^uses of Unsteadiness; Remedy; EfCect of Shades or Globes- Shape of Carbons Under Different
Conditions of Burning; Arc Lamps; Regulating and Cut-Out Mechanism; Action of Current; Clutch
FAmps; Clockwork Lamps; Double Lamps; Troubles in Lamps.— CHAPTER VII: Commutators
and Brushes; The Brush Commutators; Brushes; Different Styles of Brushes; Double Brushes;
Single Brushes; Troubles with Commutators and Brushes; Correct Position of Brushes; Sparking
at Brushes; Care of Brushes and Commutators; Flashing.— CHAPTER VHI:
Current Regulation;
Hand Regulation; By Position of Brushes; Resistance Box; Resistance Coils.—CHAFTER IX:
American System of Automatic Current Regulation; The Dynamo; Regulator; Action of Regulator.
CHAPTER X: Brush System of Automatic Current Regulation; Brusn Armature; Diagram of Circuits through Dynamo, Regulator and Lamps; Dial or Regulator; Care and Adjustment of Dial;
Dial Controller; Circuits and ConnicLlons of No. 8 Brush Dynamo; Circuits of Compound Wound
Constant Potential Brush Dyu.-iiii... -CHAPTER XI: The fMison System; Automatic Regulator;
Circuits of Regulator: Circuits of Dyniiiiio; Action of Regulator; Howell Pressure Indicator; Diagram of Circuits; Description of r;iiL.s and Operation.— CHAPTER XII; Excelsior System of Automatic Current Regulation; Dynamo; Armature; Diagram of Circuits; The Regulator and Motor;
Action of Regulator.— CHAPTER XIII: Schuyler System of Automatic Current Regulation;
Dynamo; Armature, Commutator and Brushes; Diagram of Circuits in Armature and Field; Regulator; Circuits in Regulator. -CHAPTER XIV:
Thomson-Houston System of Automatic Current
Regulation; Dynamo; Armature; Commutator and Brushes; Controlling Magnet; Wall Controller;
Diagram of Circuits; Air Blast.— CHAPTER XV: Waterhouse System of Three-Brush Automatic
Current Regulation; Dynamo; Extra Brush; Resistance Coils and Regulator. CHAPTER XVI:
Ampere Meters; Tangential Scab; Solenoid Meters.— CHAPTER XVII: Voltmeters: Pressure
andPotentiallndicators.— CHAPTER XVIII: Testing; Calvanometers; Astatic Needle; Differential Apparatus.— CHAPTER KIX:
Wheatstone Bridge or Electrical Balance; Diagram of Circuits and Methods of use; Bridge and Rheostat; Round Form; Square Form.—CHAPTER XX:
The Magneto as a Testing Inscrument; Armature; Field; Bell; Diagram of Clrcuits.-CH AFTER
IXI: Coupling Dynamos Together; In Series; In Shunt; Series, Shunt and Compound Wound Maahlnes.-ailAPTERXXII: Switches and Switchboards; Loop Switch; Plug and Socket; Change
Over Plug and Socket: Conclusion. CHAPTER XXXIII: Electric Motors; General Principles the
Same as in ]>ynamos; Types; Shunt and Series Motors Suitable for all General Purposes; Regulaeon of Shunt Rfotors; Ol Series Motors: Counter E. M. F.: Direction of Rotation and Direction of
VFWKXBSkt; Starting Motors; Diagram ef ConnecUoD.
I.

filoa-Condiictors

3Mes.—CHAPTEIt

Orders

for

above book, or any

electrical

PART

CONTENTS.—CHAPTER I:

Alternate Current Dynamos; Prinelples of th«
Armature; Winding: Connections; Lamination; Different Types of AlternaLeading Systems; The Brush Generators; Magnets; Armature; Principles of Induction.— CHAPTER II: Dynamos, Continued; The Mordey Alternator; Stationary Armatures;
Field Magnets; Ferranti Armature; Field Magnets; Winding; Collectors.—CHAPTER III: Dynamos Concluded; Siemens Dynamo; Best Magnetic Circuits; Stanley Constant Current Dynamo;
The Armature; Self Induction; Regulation.— CHAPTER IV: Induction Coils Converters; Transformers; Economy of Distribution; An Electrical H. P.; Losses in Conductor; Induction Coils; Effect of Induction; Transformers.- CHAPTER V: Transformsrs Continued; Induction Coils; Cobverters: Transforming Up and Down; Design of TransforuAOrs; The Static Charge; ProtectlOB
Against; Grounding the Secondary; Other Devices; The Foil Frotector; Different Tjiies ofTrantformers.— CHAPTER VI: Transformers. Concluded; Fuses; Regulation; W^inding of Transformers;
Connecting to Circuit; Regulation; Safety Fuses.— CHAPTER VII: Parallel System; Series Aw
Light System; Diagram of Circuits; Parallel System; Primary Circuit; Secondary Circuit; Placing
of Transformers; Fuses; Diagram of Series Arc Light Circuit.—CHAPTER VIII; Lines of Force;
Hysteresis: Magnetic Penetration; The Circuit oi Lines of Force; Experiments with Magnet;
Rapidity of Reversals and Hysteresis.-CHAPTERIX: Arc Lamps; In Series; The WestinghouM
Arc Lamp; Diagram of Circuits in Lamp; Action of the Mechanism; Flat Carbons.— CHAPTER X;
Arc Lamps, in Multiple; Slattery Differential Lamp: Mechanism of Lamp; Its Operation.— CHAPTER XI: Measuring and Indicating Apparatus; Instruments for Use with Alternating Current*
Differ from those used with Continuous Currents; Ammeters; Voltmeters; Description of Several
Forms of Instruments.— CHAPTER XII: Measuring Instruments, Continued: Hot Wire Instroments; The Cardew Voltmeter; Details of the Instrument; Low Potential Voltmeter,— CHAFTEK
XIII: Voltmeters; Double Coil Voltmeter; Two Types.—CHAPTER XIV: Spring Meters; Curlefl
Spring Meter.— CHAPTER XV: Twisted Strip Instruments; Diagram of Connections and Operation of Instrument.—CHAPTER XVI: Recording Meters; Stanley Meter; Construction and Prisclples of Operation; Diagrams of Parts; Slattery Induction Meter: Description of Farts and Prlociples of Operation; Watt Meter; Thomson Meter.— CHAPTER XVII: Generators In Parallel:
Difficulties in Operating; Alternate Current Generators in Parallel; Arrangements of Circuits aaa
Machines for Operating in Parallel; Diagram of Common Arrangement of Machines and Clrcuita.—
CHAPTER XVIII: Ohm's Law; Strength of Current; Formulas and Examples; Power and Steal
ing Effects of Currents.—CHAPTER XIX: Ground Alarms and Leak Detectors.
II.

Field- Field Current
tors; Regulation;

work published promptly

;

PRICE, $2.50.

sent «n receipt of price, postage prepaM.

ELECTRICIAN PUBLISHING CO., 5I0

Marquette BIdg.. CHICAGO.

"
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RELIABILITY

:::

::::

ji:;
••••

•••

••••

is

without doubt the

all

important consideration

in

telephones for

••••

INTERURBAN

RAILWAYS. That

liii

KELLOGG TELEPHONES
::::

::•:

••••
••••

can be depended upon to do their work is proved daily in the largest exchanges
in the United States.
Kellogg Apparatus is cheaper than ordinary apparatus when the cost of maintenance is considered.
Street railway men attending the American Street Railway Convention held in
Detroit, October 8, 9 and 10 are cordially invited to visit our exhibit in the Light
Guard Armory where highest grade telephone apparatus may be seen in operation.
No equipment too small or too large to receive our most careful attention.

x:::

••••

•••
••••
•••

::::

KELLOGG SWITCHBOARD
229 So. Green

fFmE-G^mm
COMMUWORW

There's
with

the

No

SUPPLY

CO.,

CHICAGO.

St.,

••••
••••
••••

Friction

Fib re- Graphite Commutator BniBh.

Being 90 percent, p'.ire graphite, it insures low
reeistaiice, no eparbing under a varying load, and
longer wear,
TLere is no greasing required.
Tlie Fibre-Graphite ia therefore the most eco«
nomic brush on the market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG. CO.
.

&

5155 Wakefield SI.,Gerniantawn.

^tVT-VVi?.R\CM\HS

PHILADELPHIA.

CONTINUOUS RAIL JOINT CO. OF AM.
General Offices: Century Building,

NEWARK.

TRILJiyil^M
SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

CO.,
NORTH CHELMSFORD, MASS.

OF ALL KINDS AND FOR ALL PURPOSES.

SEND FOE
BULLETIN

il

WE"

CO.,

CINCINNATI, O.

CHICAGO
ALTON

VEHICLES,

AND

LAUNCHES.
LOWELL MODEL

MOTORS

TRIUMPH ELECTRIC

AMERICAS MOST POPUL.AR RAILiWAY

-FORBICYCLES,

WE MANUFACTURE

and

J.

GASOLINE MOTORS

ISOLATED PLANTS.

GENERATORS

N.

Orer ten thousand ( 10,000) miles in use. Received the highest
award in Its class at Paris Exposition, 1900, and
Fan-American, Buffalo. 1901.

PERFECT PASSENGER SERVICE

The

BEIVfEEitt

Pioneer

Famous

Limited.

Train

CHICAGO "-KANSAS CITY.
CHICAGO "' ST.LOUIS.
CHICAGO ""PEORrA.

of the

ST.I.OtHS — KANSAS CITY,

World.

Chicago— St. Paul— Minneapolis
VIA

The

HOT SPRINGS. Ark.UENVER.C

St. Paul Road.

(Chicago, Milwaukee

&

St.

TEXAS. FLORIDA, UTAH.
CALIFORNIA -"= OREGON.

Paul Ry.)

Equipment and Service
Unequaled.
tables, maps and information
furnished on application to

Time
F. A.

MILLER, General Passenger
Cbicftgo,

III.

IF TOU ARB CONTBMPLATINO A TttlP, ANV POKOF WHICU CAN BE MADE OVEF. THE CHICAOO
WALTON, IX WILL. PAV VOD TO WHITE TO THE VNDBX*
IQNBD von RATES, MAPS, TIStIE-TAJ9£<E8, BTO<

nON

Agent,

Geo.
QBNKBA.I.

J. Ohabi.tok'.
PABBENOER AOBNTt^

OaiOAAO, IXMm

WESTERN

ELECTRICL-VN

October

CONDENSERS

CHICAGO

TELEPHONE PAY

AND
Secured

REPEATING
COILS
all

1902

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OFORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.
6IO WILSON AVE., CHICAGO, ILL.

STERLING
Like

4,

Wanted"

STATIONS and METERS

Western

through

quickly

Electrician ''Help

Have unique patented
features giving: them

ads.

exceptional

value.

WRITE FOR CIRCULAR.
Chicago Pay Station Co.,
130 LA SALLE AVE.,

The Best of Everything

STERLING apparaBEST and
CHEAPEST.

CHICAGO.

tus, are

TRY THEM!
1

"YOU PRESS THE BUTTON,
through
THE
Chicago & North-Western

train service of the
Rail-

way from Chicago

Microfarad, 70g.

to

Omaha,

Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

2 Microfarads, 80c.

Highest Efficiency
for All Classes of

management can make

it.

The Overland Limited,

Service.

a
magnificent electric-lighted train, less
than three days Chicago to San Francisco, daily.

The

Colorado Speciali only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

STERLING ELECTRIC

two nights

an

COMPANY,
LAFAYETTE,

THE OHMMETER

TheNorth°WesiernLimiied.
electric lighted daily train

between

Chicago, St. Paul and Minneapolis.
H. R.

MCCULLOUGH,

3d Vice-President.

INDIANA.

W. B. KNISKERN.
Gen'l Pasg'randTkt. Agt.

Chicago,

DOES THE REST."
You can

find your circuit troubles in a moment
with our direct reading ohmmeter. Ask your
supply house for il, or write for information to

ilLINOiS ELECTRIC SPECIALTY COMP'Y,

III.

TACOMA

ALL EXPENSE AND UNSATISFACTORY SERVICE DUE
TO THE USE OF THE UNRELIABLE SPRING JACK

BUILDING, CHICAGO.

WIPED OUT

Columbia Switchboards Guarantee This
Number of spring jacks necessary to operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

for

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS

NOW BEING

INSTALLED.
i 200

Waxahachie,Tex., Switchboard capacity,
Ennis, Tex
Norwalk, Ohio,
Frankfort, Mich.,
Dundee, Mich.,
,

.

.

.

"
"
"
"

"
"
"

1,200
2,400

"

.

250
200

lines

"

"
"
"

and telephones
'*

"

"
"

TELEPHONES.
COLUMBIA
FOR MAGNETO AND CENTRAL ENERGY SYSTEMS.
Equipped with superior solid back transmitters, non-packicg
and practically indestructible.

COLUMBIA CONDENSERS.
Compact and enclosed
ciency and for 250 volts.
guarantee.

and guaranteed as to effiSend sample order and confirm our

in tin case

INCREASED FACILITIES ENABLE US TO FILL ALL

ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

THE COLUMBIA TELEPHONE
MANUFACTURING CO.,
lOO-Llne "Columbia Switchboard" with Self- Res to ring:
Drops. Showing: Plugs In the Board and Jacks
on end of Swltchlnir Cords.

OTTAWA, OHIO.

October

4,
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Party Line Service

ADVANTAGES.
only party wanted.

1.

Rings

2.

Loclvs all others out.

3.

Can have up

to 35 on one

line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.

No

sliding parts excepting tlie platinum contact points.
All springs German silver— long, live and durable.

Many improvements embodied

" INTERNATIONAL "

In

Central Energy, Multiple and Trunking Switchboards,

and Complete Line
Harrison and Clinton Streets,

CHICAGO, U.S.A.

of Telephones.

International Telephone Mfg. Go.

KOKOMO TELEPHONES

It

requires

WE MANUFACTURE

as well as Patience, to

SWITCHBOARDS, TELEPHONES

KOKOMO

TELEPHONES GALL
ARE A SUCCESS

MFG. CO.,

LET US SEND OUR

CATALOGUE

BUY YOUR BOOKS FROM THE
PUBLISHING

610 MarqueHe

BIdg.,

GENERATOR

CENTRAL
ENERGY

TELEPHONE AND ELECTRIC
IND.

AND TALK PRICES

AMERICAN
39

ELECTRIC

TELEPHONE

JACKSON BLVD., CHICAGO

COMPANY.

CHICAGO.

Telephone ^Telegraph Construction Specialties
Patented Combination

MOON
TERMINALS

Messenger Hanger

for straight lines

and corners,

METALLIC

SOLID FORGED STEEL, Japanned or galvanized.
No.
No.
No.

Nos. 2

1.

2.
3.

OUTER
CASE

LiKht. l?ix ?0n.

Medium. l?ix»4
Heavy, 2xi4

and 3 always

.

.

.

In-

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a

in-

in stopk.

Patengeti CatvanlMcd
Sieei Cablo Hanger.
Note beautiful median leal fllmplicSend for wimplir.
Correepond
with us; wehiivepood spcclalCleH.aod
uf>-to-tlaCe.
Tell uh whut you want.

cable.

Ity,

3-BoH Guy Clamgt,

Write few Catalogue

and

Prices.

Solid forgfd Ht«fl-

Corner Brackets, Guy Shims, and
Special Porglngs made to order.

JapannL'd or
galvanized. Never break, nevtr
Blip.
For6-lC to K-lnt^b strand.
2-Bolt Clamps rurn'dir deal red.

MOON MFG.

CO.,

43-49 S. Canal Street,
In place

on

cable.

THE NORTON TOOL

CO.,

WEST PARK,

OHIO.

a

AMERICAN

Write for Catalog and Prices.

ELECTRICIAN

make

SUGGESSFULTELEPHONE.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

BOOKS.

Electrical

Knowledge and Good Mechanics,

Always Up-to-Date.

KOKOMO,

Capital,

CHICAGO.

CO .

"
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WITH MONEY
RICH SAVED ON COAL AND REPAIR BILLS
GET
BY USING DEARBORN BOILER COIVIPOUNDS
IerVm^lyss
^ g ^ wM t^ 1 l^y^^ l :ri ^/^
!1!JS?eVa°s

'

I

^A/IWI.

27-34 RIALTO BUILDING, CHICAGO, ILL.

.KOGA.R,

I-I

buy WALRATH GAS OR OASOLINE ENGINES
and get

light

"THE STERRETT"

on the subject.

THE WALRATH

IS

Ii will produce as good a commercial light as that of an automatic steam engine, either belted

a

or direct connected generator.
Simple, Economical and Reliable.

Catalogue W.

THE STERRETT"

pump is guaranteed to pump any article that Is In a liquid form, and handles heavy valve
oils as easily as ordinary pumps will kerosene.
It is made of seamless brass tubing and
durable In every part. There is no leakage of oil, which makes it the cleanest pump to use
ever placed on the market.
Ask your dealer for it or send direct to us. Money refunded if not satisfactory after
30 days' trial. Descriptive circulars on request. PRICE, $3.50.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.

Mai.nvifa.ctured by

AG EN CI ES301 Fisher Building, Chicaeo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Macliay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

A Hammond

STERRETT PUMP COMPANY,
ST. PAUL,

NO. 69 EAST SIXTH ST.,

Co., Cleveland.

FOR CATALOGUE,

JEFFREY ^k'e^ DREDGES

PUMP

OIL

NOW READY FOR THE MARKET.

In making this announcement we believe that we are calling the attention of the entire
engineering Held, and all places where oils of any degree are handled and transferred from
barrel to tank and for general use, to an article that every engineer has long looked for
and regularly called upon his oli dealer to supply, particularly so when cold weather has
made the handling of his valve oils difficult and almost impossible with the pumps
heretofore at his command.

Received the Higrhest Award at
the Pan-American Exposition.

taeiid for

Telephone: Harrison 3930 and 36,31.

ANNOUNCEIVIENT

ARE YOU LOOKING FOR MONEY?
If so,

Iden't

MINN.

RELIANCE

THE JEFFREY MFG. CO.
COLUMBUS, OHIO.

f;M::NERATORS

AND MOTORS.
SEND

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise.
wanted one ohm to one million ohms.
Write

—

Anj
for

FOR

BULLETIN.

RELIANCE ELECTRIC

resistance

COMPANY,

particu'ars.

MILWAUKEE,

JOSEPH DIXON CRUCIBLE

CO.,

Jersey City, N. J.

WIS.

AGENTS WANTED EVERYWHERE.

SAMSON TURBINE

x^rGREAT NORTHWEST

ELECTRICAL MACHINERY.

The Wisconsin Central Ry will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
Minneapolis. .Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
in dining cars are served a la carte.
Nearest
ticket ag-ent can give you further information.

Special Features:

JAS. C.POND,

UNEXCELLED FOR DRIVING

.

Genl Pass. Asent,

HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

Milwaukee, Wis.

We

build these Turbines in all Siies and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.

WRITE OEPT.

rOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD,

CO.,

O., U. S. A.

HIGH-GRADE

ENGINES

THOROUGH INSPECTIONS
AND

VERTICAL AND HORIZONTAL.
trance

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.
;/

& SONS
IJ.

S.

or

Loss

oi Lite

STEAM
J.

niliWAVKEE, WIS.,

Loss

Property and

to

and

Injury to Persons caused by

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

Damage

against

CO.,
A.

BOILER

EXPLOSIONS.

ALLEN, President,
VVM. B. FRANKLIN, Vice-President,
F. B, ALLEN, Second Vice-President,
M.

J. B.

PIERCE,

L. B.

L.

Secretai-y,

BRAINERD,

Treasurer,

F.MIDDLEBROOK.Asst.

Secret»rf.

:

;

October
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M'CORMICK TURBINE.
\

When You Save Steam,

On

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

You EconontizB

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All :jizes. right and left band, are built from patterns perIfcted iiniler systematic tests in the Holyoke Testing Flume.
Parties having power phmts which are unsatisfactory, and those contemplatiiiii the improvement of powers, will tind it to their
interest to confer
with us. as we are w illlng to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REOUIREMENTS

in Fuel,

and

ECONOMY OF FUEL means
bank account. This result

is

an Increased
secured by

AND SEND FOR CATALOGUE.

S.

Stilweirs

MORGAN SMITH

CO., York, Pa.

Feed-Water

Heater^
GOOD REASONS FOR

USING

THE

It uses EXHAUST STEAM and delivers PURE
HOT WATER TO YOUR BOILERS.

PEERLESS AUTOMATIC
SMOKELESS STOKER.
saves fuel. Absolute elimination of smoke.
Increases boiler power and efficiency.
Burns successfully all kinds of fuel, also factory

1.

We

It

2.

3.
5.
6.
7.
8.
9.

make

STEAM POWER

and ELEGTRIO

for all supposes, including

Water

refuse.

Increases the draft, regardless of size or tieight of chimney.
Leaves the flues or tubes free from soot.
Simple in construction, repairs being reduced to minimum.
Hi^h temperature attained in furnaces,
Smoke^soot and cinder nuisances abated.
Renders blower fans useless, burning gasses formerly forced off

4.

also

PUMPING MACHINERY

Works
Pumps,

unconsumed.

Subject

to

50 Days*

Send

Trial.

Jet and Surface

for Ca.ta..log\]e.

CO^DENSERS.
AIR COMPRESSORS,

Peerless Automatic Smokeless Stoker Co.
11

Cottonseed and
Linseed Oil Machinery,
Filter
Presses and
Victor Turbines.

BROADWAY. NEW YORK.
IDEAL FIRE PROTECTION FOR ALL

IF

ELECTRICAL APPARATUS.

yre

Highest Awards at National Export. Central Canadian,
Pan-American and Cliarleston Expositions.

f

INTERESTED
ADDRESS

The Stilwell'Bierce & Smith-Vaile Co.,
p. O.

MONARCH
247-249 Pearl

FIRE APPLIANCE CO
New York City.
,

REG.TRADE MARKS
Tlie Franlclin Niodei SIlop
Experimental woik for inventors;
anything in metal from a single
piece t.. a complete worklnemodel.
Apparatus for collegea. Exhibition
models, inti oduction sampleB of pat-

The Incandescent Lamp Replacer and
Cleaner replaces and cleans any c. p lamp
*t any heteht or angle.
I

1

6 Bedford

St.,

Ligtit

FRANKLIN
Model SKop

B/>*

circular

Bronze Smelting Co. Iimited,
2200 Washington ave:,Philadelphia.
"ELEPHANTBRAND PHOSPHOR-BRONZE"
The Phosphor

•ING0TS,CASTINGS,WIRE,RODS,''SHEETS,ETC.

ented Brtlclef. apecial tools f r making metal novelties. Itiventioi.s perfecttd. Drawings and designs worked
out from inventors' ideas. Send for

Manipulator Co.,

Boston, Mass.

U. S. A.

St..

^
Incandescent Electric

Box 257, DAYTON, OHIO,

^^^DELTA METAL^CASTINGS, STAMPINGS and FORCINGS
ORIGINAL'AND Sole Makers in the U.S.

Ifi.

PARSELt & WEED.

129-l-d

W.

Slst Street.

New

Vorlr-

ELECTRICAL ENGINEERING TAUGHT BY MAIL.
"Write for our free Illustrated Book,
"CflD

We

I

Become aa

Electrical Eagiaeer."

teach Electrical EnplneerinK, Elec-

tric Lighting. Kiectrlc Railways, Mechanical Enpineering. Mechanical Drawing,

etc at your home, by mall.
Indorsed by Thus. A. Edison.

Subscription

Institute

Blank— Foreign.

Electrical Engineer Institute,

Dept. K.

240-242 W. 23d

St.,

New

Yorl<.

1901.

A Prosperous
ELECTRICIAN PUBLISHING

State.
The whole great empire of Call for nia

Is
tills

rapidly developing. It was long said of
suDDy and attractive region that man cannot
live upon climate." but when It was seen that
Southern California nad something more substantial than sunshine to offer, cities rose like
eihaliitlons. and deserts becam« fruitful tield.s.
The same discovery is being made in Northern
and Central California. Theciimate Is seen to
be a unit throughout the state, and industrial
opportunities are seen to go with theciimate, and
bosioess advantages with the winterless skies.
San Kranclsco's trade has nearly doubled In the
past few years, and her foreign* tonnage since
1895 has been multiplied by flfteea. Hanks and
sarings banks show an enormous Increase In
commercial deposits and In the savings of the

CO.,

6IO Marquette BIdg., Chicago, U.S.A.

*

.

people, while a glance at the records of the
building trades shows everywhere immense activity. There are no indications of a local or lempjfary boom. The growth of irrigation and tbe
multlplicallonof farms; the dlscoveryof oil and
its widening use as Tuel In mines and manufactories, and on engines and steamers; the enlarging marke's for Caiifornla products in
China. Japan, Hawaii and the Philippines, and
the Increasing trade with the west coast of Central and South America and with Australia. Is
safBclent to show that the prosperity of the
stale has a natural and healthful root.
Settlers' rates, based upon a S33 fare from
Chicago, during September and October, are
bringing In a host of home-.seekers
This is a
d*lly rate, and particulars may be had at any
agency of the Soiiihern Pacirtc, with the best
Climate, froii the fewest acres, with the least
labor, <*aIIfomia will yield a wlderranpe of harvest, and pay larger profits, and more dividends
In comfort, than any land in the world.
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a specially

of

SAWN REDWOOD POLES.
REDWOOD TIES FOR SLEEPERS.

That is what our Crossarms are made of.

UNION LUMBER CO.,
CROCKER BLDG., SAN FRANCISCO, CAL.

We manufacture

our own
Cross-arms at our IVIills
at

Florida.

Brooksville,

CEDAR POLESandTIES
V/RITE FOR PRICES

NO MIDDLEMAN'S

E E.NAUGLE TIE CO.

PROFIT.

135

iBStandardPole&TieCo.
44 Broad

Street.

NEW YORK

ADAMS

CMICAGO.

ST.

WESTERN CEDAR POLES
0\A/
Rl O E

CITY.

stocks:

Idaho-Montana.

Address B.

F.

VREELAND,

Denver. Colo. (Main Office.)

NEW ORLEANS,

AMERICAN CREOSOTE WORKS,

WITTENBERG CEDAR

O.

J.

ROUND AND SAWN TELEGRAPH POLES,
CROSS-ARMS, CROSS-TIES, CONDUITS.

CO., Wittenberg, Wis.

A LARGE STOCK AT LOW

HUE

PRICE<i.

Write for catalogue, with U. S. Agricultural Dept. reports on durability, showing
thirty years a certainty. The newest and most modern plant in the country.

CAPACITY, 18,000,000 FE«T

Producers and Wholesalers of

\^^Kii-te

Cedar

bave a good assortmeot

of Poles

B.

on band, and can execute orders promptly.

FBOM THE
Electrician Pub. Co., 6

Write us for Prices.

1

over

M.KLCIN & SON.

BUILDERS' TOOLS.

LINE

Mari|uette BIdg., Chlcigo.

of

life

M. PER ANNL'M.

BUY YOUR BOOKS

Main Yard and Office at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

LA.

O'ar

Tool Book

tella
about
all Uuemen.

U iB of Interest to
copy now,

them.
Get 5

FREE.

Headquarters for Linemen's Tools.

C n II C

MATHIAS KLEIN

Subscription Blank— Domestic.

W.Van Buren at,,
OHICAQO, ILL.

8T-B9

OUnOl

POLE DEALERS ADVERTISING
I90I.

THE

IN

WESTERN

LENT RESULTS BECAUSE

Z
<
o

2=

2p

ELECTRICIAN PUBLISHING

ACTUAL BUYERS OF POLES.
TRY A CARD.

CO.,

5IO Marquette BIdg., Chicago.

a
O
>

AWARDED HIGHEST
MEDAL ON TOOLS

111

oc
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3

;°°,
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which please send THE WESTERN ELECTRICIAN
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for

^ months
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order to go into

SITION

OF/^

:I900,

/

ASK FOR

effect

with current number.

AWARDED

-t-

h
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THIo

.

'^

AT PARIS EXPO-/

z

U

IT

PLACES THEM IN TOUCH WITH

Gentlemen:
hj

ELEC-

TRICIAN OBIAIN MOST EXCEL-

HIGHEST
•

Name-

=«
(OS

MEDAItfON TOOLS

AT PAN-AMERICAN

EXPOSITION

Address.

<
o
X
o

$3.00

a Year

(52 Numbers)

$1.50 6 Months (26

"

)

THE DICKE TOOL COMPANY,
FACTORY: DOWNER'S GROVE.

ILL.

Eastern Office: J. E. Way. Manager,
39 Corllandt Slreel, New York.
Thos. G. Grier. Eleclrical Building. Chicago.
SI. Louis Office: W. N. Mallliews * Bros..
320 N. 6lli Sired.
,
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CEDAR POLES

LIHDSLEY BROTHERS COMPANY. WflOLESALE PRDDUCERS""^'M"mo°.'-"P0nTLAND,OREGON 8cSP0KANE,WASM. 50-FQOT TO BO FOOT POLES OUR

SPECIALTY. MAIN YARDS, MENOMINEE, MICH.

DON'T FORGET US

Delegates:

St. Ry.

if

Don't forget to

call

booth Wednesday at Detroit, if you don't get around
We must show you our
before.
and TIE
It isn't far,

a good

like it in

CHESTNUT POLES

POLE

YARD.

many

ForTELEPHONE, ELECTRIC LIGHT
or STREET RAILWAY Purposes.

find another

and you won't

you need

at our

days' travel.

Large Assortment.

MALTBY LUMBER CO.

The Medora Milling
MEDORA, IND.

BAY CITY, MICH.

Co..

IVII
We Can

Load Mixed Cars

WHITE CEDAR POLES.

of

TELEPHONE POLES. CEDAR SHINGLES AND POSTS
Choice Stocks, Right Prices.

THE MORSE CEDAR

Write us at once and

CO.,

tell

Pi-^mp-t

"'";LLJ?."S,?.''^^eire^ S-t^cslc.

-Frottrt

us just what you require.

CEDAR

Saginaw, Michigan.

-

SKiiprv^^i-i-ts

;

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

CLINTONViLtE, WIS.

Urg*

Stock Censiuitly

w Hani.

&. E.

80

ts

AROUCtTC

BLOC.

J.E.MOTT&CO.
—
HCMIN'jTO.V,

I.ND.

MARION, ind.

inquiries always.

CO., Florence, Wis.

W.

C.

STERLING & SON,
MONROe, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

CEDAR

Minn.

IT
To get our

POLES
YOU

NA/I

Prices on 25-foot 6's by return mail. We can Save
Money on other Lengths as well.

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
CHICAGO,

TtPATCOTT

(

riipirinFs A
OJUCLb

PINE AND PIR.

'

.

)

Electric liuildln^, Cleveland, Ohio,
3_jg ,jr„a<j„.ay,

>cw Y

Send your Book Orders

rk.

to

ELECTRICIAN PUBLISHING CO.,
Hldj?.,

Chicago.

-

^

I

I

.

—

I

— —u
I

II

M

I

IM.I

M II

t

MECHA^ICAL AKD ELECTRICAL

ENGINEERS
Estimates FciiNisnED on All Kinds
ELECTRICAL CONSTRUCTION.
Electric

op

Railways Built by us:
A Kenosha
South Milwaukee to

For the Milwaukee, Racine
Electric Ry. Co.. from
Kenosha. 'Z4 miles.

Forjhe<"hlcago A Milwaukee Electric Ry.
Waukfffsnto'N. Evanston.26 miles.
For the Ft. Wayne (Ind.l Southwestern
Traction Co., from Ft. Wayne to Wabash,
Co.. from

lomii*^';.

We have been awarded the contract for the
construction of an eltctric light plant at
Lebanon. Tenn.

~yARb5:

")f>Ktoj<f<>Nu,

hicK. -

^reeM3av, AVTs.

_

New

Uriijofi.

You

CO.,

ILL.

Keystone Telephone Building, Philadelphia, Pa,

^^CHICAGO
POSTS
ILL.

510 Marquette

CONTRACTORS
CoNflrLTHJO,

POLES

LONQ LEAP

Ohemleel Building.

CEDAR POLES
74.

FULMER LUMBER

D. M.

ARMS.

STi LOUIS.
ft.

CO.,

MICH.

BUY YOUR POLES FROIS FSRST HANDS-THE PRODUCER.

CROSS

BERTHOLD
& JENNINGS,

WMITt etDAR.
IDinO CEDAR IP

SAGINAW,

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

POLES.

want your

THE PORTER CEDAR

Poles

CEDAR POLES
t^S^iiSr""
UPON
SPECIAL PRICES

W«

PRODUCERS.

CO.,

WIS.,

Cedar

I

POLES, TIES, POSTS.

Producirs and Wholesalers of White Cedar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

TORREY
CEDAR CO.,

US

R TE

A. P. HOPKINS & CG.ESCANABAMICM.

CEDAR POLES
C. H.

RDL-ES
W

"Wis.
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The

Westinghouse Wattmeter
movement,

has a fine jewel

frictionless

and a moving element very much

The

any other meter.

result

counting

train,

lighter than that of

a high-grade instrument

is

of precision, which acctirately records the lightest of
loads,

independent of power

ature,

wave iorm,

factor, frequency,

temper-

etc.

FOR ILLUSTRATED BOOKLET ADDRESS
THE NEAREST SALES OFFICE OF THE
Westinghouse Integrating Wattmeter.

Westinghouse

Electric

&

Manufacturing

Co.,

Pittsburg, Pa.
SALES OFFICES IN ALL LARGE CITIES.

a^n:E>

BARE COPPER WIRE.

RUBBER COVERED W! R E
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

MOTORMAN'S

GUIDE,

A PRACTICAL TREATISE
Street Railway Motors;

How

to

By
I*rloe,

POWER CABLES.
OFFICE WIRE.

TELEPHONE CABLES.

ROEBLING'S SONS CO.

A.

TRENTON)

CHICAGO.

Ni Ji

san francIsco

Practical Motormarir

W. CAYETTY.

J.
=

=

=

=

=

=

SOo.

CONTENTS.
wiring. 3. How to

locate trouble in your car while
2. Car
4.
to cut out a motor.
5. Information on "K" controllers:,
to locate trouble in a reversing switch and how to overcome it.
7.
to reverse a car in order to obtain best effects.
8. Points about motors that should
be looked after closelj'. 9. Short circuits. What a short circuit means and how
to locate it.
10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained.
13.
to increase the speed of a
1.

JOHN

Become a

Introduction.

on the road.
6.

How

How

How

How

JUST ISSUED
MODERN

FIRST PRACTICAL WORK ON RAILWAY MOTORS.
CONTENTS.— Cbapter 1.— Form8 of FleLd Magnets. II.— Armature Winding

—

Diagrams.

III.— Kieid Coll ConbtrucLion and Arrangement. IV. Armature
Coiistiuction.
v.— Commutator and Brusb Holder CoDStruction. VI.—
t'asitigs.
VII.— Motor Suspensions. VIII.— Bearings and Gears.
IX. Lubrication. X.— General Dimenaions and Data.
XI. Management

Motor

ELECTRIC

—

and Uepair. XII."Rd,llway Motor Design.

200

Pages.

157

Illustrations

and Table.

—

Price $2.00.

RAILWAY

MOTORS.

BY GEO. T.
HANCHETT,
M. E.

'T'HTR is a book unique In Its treatment of electric railway equipment. The
* tlrst ten cbaotBrs are demoted to minute description of tbe deiailsof electric
railway motors that are In use to-day. Each organ of an electric railway motor
is taken up in turn, described and illustrated by examples of present and past
practice, and its operation explained in tbe ligbt of practical experience. In
short, tbe review of current practice is of such a nature as to brinn out the
reason why the electric railway motor is built as It is to-day. For example,
field magnets of diirerent tyjies of motors are illustrated and Cumpared. and
their features of merit and fauUs pointed out. Armatures, armature windings,
brush holders, suspensions and other details are similarly treated, each detail,
however minute, being etnaustively considered. The lat-t two chapters are devoted, oue to the management and repair of electric railway motors, and the
other to railway motor debiun, a complete design being worked out as an example. A table gives liuthorltatlve data of all types of railway motors in common use. bothln Amerlcaand ICurope. 9*cut|»oBtpa,l«l oiii-«cei]>t of price.

ELECTRICIAN PUBLISHING CO

,

510

MARQUETTE BLDG., CHICAGO.

motor by changing two connections. 13. General information on Westinghouse
motors. 14. Westinghouse fuse block.
15. Westinghouse lightning arresters.
16. Westinghouse lamp circuit.
17. Information on open circuits and sparking
brushes.
18. Some questions you may be called upon to answer.
19. Points of
interest to

all.

20.

Conclusion.

21.

Diagram

of car.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly understands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be employed on.
While serving as foreman in different car
houses, the author has been able to gain agreat many painters that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they cannot ask you any question that I have not honestly and correctly answered in this
little book.
If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book.
It has always been understood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

S^rnd

-for

^.^py.

ELECTRICIAN PUBLISHING CO.,
510

MARQUETTE BLOC, CHICAGO.
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"WOOD" ARC LAMPS
FOR POWER. CIRCUITS
VOLTS

500
For

street rai.il>veLy circxiits in

They

well adapted.

•

summer parks these lamps aLre exceptionally

a.re perfectly

designed and constructed

ak.nd opera..te

FIVE IN SERIES
on circuits of 500 to 575 volts. With a. few changes they
may be atda^pted to direct current series circuits for city lighting.

BULLETIN

describes these lamps with illustrations

completely
maLny

1028

fesLtures

of

design

aLnd

construction.

A

postal

brings

of
it.

FORT WAYNE ELECTRIC WORKS
MAIN OFFICE AND FACTORY: FORT WAYNE,
SALES OFFICES

ONE

IN

ALL LAR.GE

IND.

CITIES.

HORSEPOWER

ILLION

OF

Babcock

&

Wilcox

Boilers
ARE

IN

DAILY USE

IN

ELECTRICAL GENERATING PLANTS.
They are used

in

a greater percentage of

than any other single detail of steam machinery of any one make.

SEND FOR OUR BOOK "STEAM."
BRAtSCH OFFICES:

BRANCH OFFICES

i^l,.. The Babcock & Wilcox

BOSTON, 3S Fcdcnl

PtllLAOetPHIA.IItOSAN fRANCISCO, 32 PIrtI SIrttL

PmSBVROH,

NEW

I2IH Frick Bulldlag.
Caroaitelet Sirtet.

OgLEtNS, 339

85

Liberty

St..

NEW

YORK.

Co.,

CHICAao,

I2IS Marquette B'dg.

ATLANTA, OA., SIT Equitable BUt.
CLEVELAND. 706 New Englaaa Bide.

MEXICO CITY. 7 Avenlda Juarez.
HAVANA, CUBA, 116: Calle de la Hatuma.
i

J

.
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MCTAL UETTEKS

FOR ELECTRIC SIGNS
Hidaiiiei Fireproof, Waterproof,

ALLIS-GHALMERS

t

CHICAGO,

'

GO.,

Cut-with-et

Gardner

U. S. A.

.

B^f

i|(|,

B%i^>sl8IBfill@fllBlLi

REYNOLDS
CORLISS
ENGINES

IJHwii

i^^g Wt^^^^^^^m

For

JO Inches hij^h. 6 lig:hts to heigbt of letter.
t'ompletfi electric signs for Indoor or outdoor
display. Write for Bulletin No ;J.

SPECIAL ENGINES FOR ELECTRIC LIGHT

GOLTZ ENGINEERING CO.,
IS02 Monadnock Block.

PUMPS AND

RIEDLER

All

Power Purposes

Reynolds Corliss Engine.

\

/

.

of

A[^^

9.

DiE

TOCK

Sole Builders

QO..

/M
Mf:

full-ihread-ait-oae

anil

:.^«hEs.H.BESLYi°

STREET RAILWAY PURPOSES.

AIR COMPRESSORS.

CHICAGO

CHICAGO.

ILL.

U'SA-

'

''.''"mVI""'

HAZARD MANUFACTURING
HIGH-GRADE RUBBER*
COVERED.

STURTEVANT

WEATHERPROOr

IN

WUkesbarHbP*.

«0

^^
^^sn/

Highest grades for electrical InsuUtion and mecfaanlcal pufpoict, in sheett,
and special ahapei. Cataloguet and sampliu on application.

4

CO.,

-

Wilmington, Dei.

KARTAVERT.
HARD AND FLEXIBLE FIBER

IN SHEETS.

RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Wasbert
and Packings. Patent Insulating Cleats,

WTfk
"^ 1

1801-ZMarqaetteBiat

tulxs, rods

VULCANIZED FIBRE

p

Dey St

VULCANIZED FIBRE

ENDLESS VARIETY

^
j^\

Wires AND Cables.

MAGNET. OFFICE. ANNUNCIATOR WIRE.
Knr Tobk Otfiob,
Ohicaoo Offici,
lainiBAL Offiob and Woasa.

'BLOWK^S
ARE BVILT

CO,

MANUTACTUBED BT

/iTW^ ^Hl

Wy""*^ HIh'IPv'
air
^ IWkw^
w^^^^^HS"-"-'

THE KARTAVERT MAHUFACTURIHS CO.

Wilmington, Oil.

ALL STYLES OF

HIGH PRESSURE BLOWERS FOR

GLOBES«"SHADES

Cupola Furnaces and Forgfes are capable of produclns
pressures up to 16 ounces per square inch. The shells are
of cast iron, the shafts of high>g:rade steel, carefully finished,
and the wheels of thin galvanized steel mounted on extra
strong arms and accurately balanced. The great length and
special oiling features of the journal boxes render them practically non-heatable. They can be arranged on adjustable
beds so that belts can be tightened while running.

B. F.

FOR ALL TYPES OF LAMPS.

WE ARE THE ONLY

HOUSE IN
AMERICA MAKING A SPECIALTY
OF ELECTRICAL GLASSWARE.

WE CAN MAKE ANY STYLE

STURTEVANT CO.

YOU DESIRE.

BOSTON. MASS.
New York

Philadelphia

Chicago

WRITE FOR CATALOGUE.

l.ondon

The Century

I Black Diamond
Kit. 18«3.

File

Coiipmy, Beluire, Ohio.

Works I BUFFALO

Inc. 1895.

HIGH SPEED

Twilve

Special

Msdali

Prize

Awarded

Guss

ENGINES
FOR

Gold Madal

at

International

at Atlanta,

Expositions

1895.

ELECTRIC LIGHT AND

PDWER

SERVICE.

TYPES:

*» OCH eoOUI» AttE ON HAI.B IX KVEBY liKADINS HABDWABK
HTOKB IN THB HNITKU STATES AND CANADA.
4r|
gp

I
^

G.

&

HORIZONTAL
VERTICAL
SIMPLE

COMPOUND.

H.

BARNETT COMPANY

PHILADELPHIA, PA.

I
^

SIMPLICITY OF DESIGN.
DURABILITY OF CONSTRUCTION.
HIGHEST STEAM ECONOMY.
CLOSE REGULATION.

BUFFALO FORCE COMPANY
BUFFALO,

N. Y., U. S. A.

STREET RAILWAY CONVENTION REPORT NUMBER.

Vfll.

nil,

$3.00

PhIhqi.

CHICAGO, OCTOBER

?SEE'£^„U^Jip'irc°S'S;

FV

IIUIDI
ipVII^LiCiA.

11, 1902,

Ceits a Copy.

10

S°.Ki5'a.^tX°3^e??nTc7a.'=»

NO^IS.

INSULATED
WIRES AND CABLES.

RUBBER COVERED, WEATHERPROOS. UNDERGROUND AND SUBMARINE.
WtSTERN CELLING AGENT,
Electrical Company,

-S/mp/eA-

R. HIXSON,
H. "h^hixson""^'
I

^5-81 Cornhlll, BOSTO N, MASS.

CHICAGO.
lonadnock Block, CHICAGO
137 Monadnock

1

1889—Paris lExposition,
Sledal for Bnbber lusnlation.
1893-World's Fair,
Sledal for Bnbber Insolation.

CRESCENT RUBBER INSULATED

TH£ STANDARD FOR

CRESCENT INSULATED WIRE AND CABLE CO.,
"*'" 0"''=* ^^ Factory, TRENTON, H. U
•s'Iarclav'sireet.

WIRES AND CABLES
Katlonal Code IStandard.

R1JRBFR INSiriiATION.
Sole Manufacturers of

TRADEMARK.

Qkonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE
roiTiM a";,

Wires.

CO., Ltd

253 Broadway, New

"•"•«""«•

\

"??»?'•

Geo.T. Manson, Gan'l Supt,
W. H. Hodgins, Secy.

York.

EXTRA INSULATING VARNISH.
STERLING
Extra Black FlnUhlnK Tarnlah,
sterling

Sterling Black Air Drylngr Yarnlah,
Sterling Black Core Plate Tarnish.

THE STERUNB VARNISH

THE STERLING VARNISH Ca,

CO.,

26 Colmore R«w, Birmingham, England.

Pittsburg, Pa., U.S. A,

CONTINUOUS RAIL JOINT COMPANY

INDIANA RUBBER AND INSULATED WIRE CO.,
MaNUFACTURERS OF

OF AMERICA.
GENL. OFFICES: CENTURY BLDG.. NEWARK. N.Ai

Parinlta Rubber Covartd Wires and Gablee,

OVER TEN THOUSAND

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

(lO.OOOJ

TELBPHONB, TBLEQRAPH AND FIRB ALARH CABLB5.
All

Tllgbest

1900,
1901.

JONE8BOBO. IKI>.

Wires ire tested at Factory.

Award

BARE AND INSULATED

3,000toi.000revolution8. Setsofraaterinl, llnit'hed parts, completemachiDes.

FRANKLIN
Model SKop

ELECTRICAL

WEFD.

PABSEI'L &.
K9-131W.31atStreee.New York.

Bug-Proof Bell.
Sample,
By

3-in.

MOCADORB. OHIO.

HAIL BONDS.

4Bc.

in tizes

Special Electrical Devices.
Write us for prices.

NEW YORK.

CHICAGO.

SPIES ELECTRIC CO.,
Street, Chicago.

I-T-E

American Steel &Wire Co.

2 to 8-lnch. Dealers send for prices.
We also make Inventors' Models and

87-89 W. Van Buren

WIRES

BOc

eI,°:meled,

Made

mail, prepaid.

CROWN

Patent.

Uoton

We

For Porcelain or Clay In*
sulating Specialties, such aa
Bushings, Knobs orCleatSy
Address,
THE AKRON SMOKING PIPE CO.,

OF EVERY DESCRIPTION.

Segerdahl

Nickel,

IN USE.

H to ^

tiorsepover. DTTIA.
moB from 10 llKtits to 700.
Mil
or rent. Good profltB for ag«nlB.
Tbe Hobart Elcc.Mlt.Ca.,Tn>y,aiito.
frcxi

effi-

cient WilldriveaaentaleDgine.sewing
macblDe or smsll latbe; runasafrenerator, will furnish current t<^T six 6
candle-power lamps. PartsM 50,?«,ia.fO.
Complete 912.50. Write for circular 16.
fifc

USE.

Blpolu. .nd Multipolar

10 Volts, 5 Amperes.

For amateur construction— very

IN

2,000

The Pranklia Dynamo
50 Witts.

MILES

in its Class at Paris Exposition.

and Pan-American Exposition, Buffalo

WORCESTER.

CIRCUIT BREAKERS

SAN FRANCISCO.

DENVER.

III.

CUTTER ELECTRICAL CO., PHILADELPHIA.

Ericsson's motto is, ' The recollection of
quality remains long after the price is
forgotten". We say this because we mean
it.
We have satisfied many and knowing

we can

We

we want

you to know it.
equip new and re-equlp old exchanges.
satisfy

you

we

CDircCAKI

have

•tables,

equipments
and

factories
use.

JSlvOOCnnr

EBICSSON telephone CO.,

you want

light to

SHELBY

USE SHELBY LAMPS.

Life at Best EfVlclenoy.

USEFUL

LIGHT

LAMPS.

A TRIAL WILL PROVE OUR CLAIMS.

THE SHELBY ELECTRIC

FLATTENED.

SHELBY, O.

CO.,

XSTABLISHKD

^ESTIIH

Electrical iD^tfoment
Waverly Park, NEWARK, N. J.

Tbes*

ln>trtiineDt«

Co,

Stow

onr regnlar
Portabta Irtrect
Tolnuet«ra and
Ammetan, bat are much
UTRer, and the working
Inoloaed Id a
part* are

Our portable Instramenta
are reco(falzed oaetaQdards
the civilized
world.

Btaadard

throuKhoat

Onrrcrot

Our Semi- Portable Laboratory Standard Voitmetera and Ammeters are

oaaUj dadgned, dost-proof
caat'iroQ case which efleet*
the iQstniiTolj flhleldi
uaBfei from distorblng tD-

fliMDo«a ot oxtomal

Btlll

LOHDOV— EUIott
%%, lUitln'i

mag-

Brofc, 5o.

Lane.

MemloD

_.

rella*

ble, abeolnte atandarde for
Laboratory ute.

.
^,
^
...
... J
Illuminated
Standard
Weston
BERLIK-Earopean
Dial Station Ammeter,

Style B.
the

better.

Tbey are the moet
«,

IM

STOW MFG.

We«toaSleotrto«l
loatramMitOo.. Rltt«rftrMM no. H

WivnniH EtBOTRicLAH. when writing for catalo^es.

CO., BInghamfon, N. T.

Gen'l European Affents,

K Queea Vlotorlt. Street.

Circulta,

•ral
•• accorat* aa

AND

Practically dust ftnd water proof.
For ForlaM*
DrIUlDK, Tapping. Reaming, Emery Grlndinf , ete.
Write for Catalogue and Prices.

ammetern, Wattmeterj
aDdVoItmeters, for Alternating and Direct Ourrent

are

the

Flexible Shaft

MULTI-SPEED MOTOR.

Portable IHrect Reading
Voltmeters and Mllllvoltmetern. Ammeterft and Mil-

BAme geoprtodple and are jtut

iMMd DpOD

\flib.

COMBINATION OF

Weston Standard
IUtio& l&sinme&ls.

,„3s

Pat. Oct. 20, 1900.

16 C. P. Horizontal are 14 C. P. Vertical. Other makes are
7 C. P. Vertical.
IT-IT'S

CITY.

LIFE
The Longest

see objects below the lamp

THE COIL DOES

NEW YORK

296 BROADWAY,

LIGHT
If

tor p ivaie houses,
offices, tor indoor

and outdoor

Sells:.

Sonneatlial

*€•»

LonuoQ, Eoglaod.

CARBONS

CONSUMERS CARBON
LANCASTER, OHIO,
Carbons

of alt kinds

and

CO.

U. S. A.
for all purposes.

WESTERN ELECTRICIAN

ICAH

INTEGRATING

October

1 1,'

WAnHIETER

COMMUTATOR TYPE

DIRECT AND ALTERNATING CURRENTS

AN UP-TO-DATE METER
DESIGNED TO MEET THE REQUIREMENTS OF CENTRAL STATION PRACTICE

ACCURATE.

SENSITIVE.

DUST

DIRECT

PROOF.

READING.

IMonoxydizing Commutator- and Brushes.
Permanent iVlagnets That Stay Permanent,
Armature Easily Removed for Inspection.
Removable Spindle Point.
Spring Seated Jewel.
Lai*ge.

Dial

With

Circles

in

a Straight

Line.

WRITE FOR PRICES

DuNCAH Electric Manufacturinb
LAFAYETTE, INDIANA,

U. S. A.

Go.

11

V)oz

—
October

-

WESTERN ELECTRICIAN

1902

ii,

Storage
BatteryGo.
The ElectricPHILADEL
PHIA
MANUFACTURER

Cbloribe Hccumulator

OF THE

Tor Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

Price Lists

and Descriptive Bulletins forwarded upon request

SALES OFFICES:
rillLADELrHIA.
ST. LOUIS,
Waiiirisht KiilMln^'.

BALTIMOKE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

BOST'ON,

Allegheny Ave. and 19th

60 State

St.

Street.

NEW YORK.

CHICAGO.

100 Broadway.

Marquette Buildinp.

New England

Light is useless if you can't have
where you want it.

P. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

Building.

REFLECTORS!
it

HAVANA, CUBA,

SAN FRANCISCO,

CLEVELANn,

FARIES ADJUSTABLE

LAMP HOLDERS

Permit the Electric Light to
be instantly placed wliere it
is needed.
Made for shop, factory,
store, ollice. residence -in fact wherever the incandescent lamp is Used.
i[|:^::i;;in=

Paragon Reflectors throw the
where you want it.

light just

Our Incandescent Reflectors
neat and are superior to

They

green

are

enamel white

and

Portables,
Chandeliers,
Brackets,
Desk lamps.
Clusters,

glossy

Canopies and
All Sizes and Styles of
Shades and Reflectors.

Reflecting

in various styles

Goods carried
by all principal

Get our catalog.

sizes.

WE MANUFACTURE:

are

others.

outside,

inside.

Made

surface.

all

'%M'

Send for
Catalogue No. 10,

Jobbera,

&

American Reflector

Lighting Co.,

271-273 FRANKLIN ST., CHICAGO.
EVERY CENTRAL STATION MANAGER SHOULD

in

FARIES MFG.

DECATUR

CO.,

ILL.

ELECTRIC SIGN FLASHERS

BECOME ACQUAINTED WITH OUR
The most practical and simple device

fust lasued.

the

world for Flashing Electric Signs, Flags and

Will increase the output of current, put your
plant on a larger paying basis and open a
new field of profit. Your customers will pay
their current bills more willingly when using

Electric Displays. We can convince every
Central Station Manager, Electrical Contractor and Dealer that it's the greatest seller
they ever handled.

all

our flashers.

WRITE NOW FOR DETAILS.

CHICAGO,

Reynolds Electric Go.

221

(Inc.)

For

Fifth Ave.,

Lamps

Incandescent

ILL.

Everythinq

and

Else.

PUTINUM FOR CONTACT POINTS

IN ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
in any quantity, either large or small. Wc buy PLATINUM or anything
containing PLATINUM, in any quantity.

MANUFACTURERS OF PLATINUM

W« lell PLATINUM

Adams-Bagnall Electric Co
Akron Smoking Pipe Co

C.&

1

American Electrical Works.. 15
Am*;rican Platinum Works. .15
American Reti. A: Li^'htingCo. 3
Amer. Steel & Wire Company 1
AndersOD A Sons, W. H
24
Babcock A Wilcox Co
Baker «t Company

23
3

Carlo Vacuum Co
Barnett Company, G.

14

H....28

Barron A Co.. J. S
20
Bayley & Sons Co.,
22
Beardslee Chandelier M fg.Co.—
B«ardsley Gravity Dam A;
Construction Co
10

W

& Jenningii
A Co., Charles H

Berthold

25

Bealy

liS

BonvlUe. Edward
16
Bossert EL Construction Co.. 28
Brooks. Hall L

Brown

...^5

A

Leasure
Buffalo Forge Co

CaropCorapanv.

II.

14

2S

B

New York

J.

IN

120

Office,

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.

Allen Conii»any, L. B
15
Allls-Cdalmers Company
28
American Battery Co
I?
Amr-rican Creo-.ote Worlds.. .24
Amer. Electrical Heater Co.. 28
Amer. El. Telepbone Co
21

A

Newark, N.

6

Central Electric Co
5
Central Manufacturing Co.. .S5
Central Telephone & El. Co. .20
C«ntur7 Glass Co
28

CbAse-ShawTuot Company... 13
Chicago 4 Alton Ranroa«....26

N.

W.R. R

22

Chicago Edison Company .4, 16
Wire A Mfg. Co...—
Chicago Insulated Wire Co.. 1
C. M. ASt. P. R. R
10
Chicago Pay Station Co
20
Chrjstensen Engineering. Co 9
Columbia Telephone Mfg.Co.—
Con.sumers Carbon Co
1
Continuous Rail Joint Company of America
1
Crescent Ins. Wire A Cbl. Co. 1
Crocker-Wheeler Company 4

Chic. Fuse

.

Cutler-HammerMfg. Co
Cutter Elec.

5

A Mfg.Company

1

—
Fuse Company
Dearborn Drug A Chem. Co..2B
Diamond Meter Company ... 4
—
Dicke Tool Company
Dixon Crucible Co., Joseph.. 22
D.

A W.

iJuncan Electric Mfg. Co
2
Edison Decorative A Miniature

Lamp Department

Edison Mfg.Company

Edwards

A Company

Fowler.-John H
Franklin Eng, A Elec. Co
Fulmer Lumber Co., D. M.

I?*oar

Insurance Co..

.

—

Hazard Manufacturing Co
Helios-Upton Company
5
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
I6
Holcomb-Lobb Co
2o
Holmes Fibre- Graph. Co
Hopkins A Co., A. P
25
Huebel Company, C. J
24

W

—

Humphrey, Henry

H

14

Illinois Electrical Mfg.

Co

..16

Illinois

Incandescent Electric Light
Manipulator Company
Indiana Rub, A Ins. W. Co.
India Rubber A Gutta Percha

1

—

26

—
...25

Maintenance Co

16

.

Insulating Company
Internat'l Corres. Schools
International Tel.Mfg. Co.
Jeffrey Manufacturing

Johnston,

Thomas J

—
1

.

—
—

..21

Co

22
15

_.

Kartavert Manufacturing Co.—

Kellogg Switchboard
ply
Klein

Company ...,-.i

A

Son, Mathlaa

A

Leather Preserv. M. Corp
Leffel

A

Co.,

—

James

Phosphor-Bronze

Sup20,25
'...34

—
—

Company ... 25

M

15

McLennan A Company, K....14
McNamara Brothers
16
Medora Milling Company
24

—

Metropolitan Tel.

A

El Co. ..20

—

Mica Insulator Company
Miller Anchor Company

14

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad
Moon Mfg. Co., The

16

—
16
31

Morse Cedar Company
Mott A Company, J. E
Munsell A Co., Eugene

25
16
14

National India Rubber Co. ..—
Naugle Tie Co.. E. E
24
.

New York

5
Ins. Wire Co
Norton Tool Company, The.. 31

Okonlte Company, The.... ],H
Osburn Flexible Conduit Co 13
Paragon- Fan
Parsell

A

Motor Co

A Weed

Perrlzo&Sons

—
1

',

25

sterling

15

10

Manhattan Elec. Supply Co..—
Marinette Iron Wks. Mfg. Co. 23
15
Matthews A Bros., W. N
Mayer, Geo.

Eugene F

23

—

Maley, Martin
Maltby Lumber

Phillips,

Phillips Insulated Wire Co.. 15
Phoenix Glass Company

Machado A Roller

12

Farles Manufacturing Co
3
Federal Electric Company
"For Sale" Advertisements.. Ifi
Ft. Wayne Elec. Works., Inc.27
. .

A

14

M. Co.. ..21

El.

.,17

Hamblin A Russell Mfg. Co.. 17
Hartford Steam Boiler Inspection

KokomoTeL A

A

—

Company

Gregory Electric Company

Kohler Brothers

Lindsley Brothers Company.. 35
Lowell Model Co

26

Company. 14

,

Refining

28

Illinois Electric Specialty Co.20

Electric Storage Battery Co.. 8
Electrician Pub. Company... 26

Ericsson Telephone Company

—

EnglnoeringCo
Great Western Smelting
Golt/:

14

Electrical Engineer Institute.—

Electric Appliance

General Electric Company ... 10
General Incandescent Arc
Light Company
12
General Incand. Lamp Co

—

S.

Co

14

95

Relslnger, Hugo
Reliance Electric

Wm

3

Triumph Electric Co
Union Lumber Company
U. S. Electric Mfg. Co

26

Rose Electric Company
Satgent A Lundy...

IG

—

Sawyer-Man Elec. Company.—
—
Schoonmaker Co., A. G
Schott, W. H
Schureman A Hayden
Scientific Exchange

—

Shelby Electric Company
Simplex Electrical Co., The..

Simplex Elec. Heating Co.
Smith Co., S. Morgan
Southern Pacilio R. R...
Spies Electric

.

Vought-Berger Company

17

16

Vreeland, B. F
Vulcanized Fiber Company
Wagner Electric Mfg. Co
Walsh's Sons A Company

24

1
1

1

28

,

7
16

Weston Electrical lust. Co.. l
Whitehead Machinery Co.. ..16
Whltmore, A. E
25
Wlckes Bros
....16
WlllyouDg, Elmer G
17

.

.

Wisconsin C«ntral R.

R

Wittenfcerg Cedar Co.
Equipment Co
16
Steam & Elec'l EqulirtnenlfCo. 10- WorcutflT Company, O.
Station

1

-

X*^s:^ ^•

.

Western Electric Company... 7
Western El. Supply Co
19
Westinghouse
Electric
A
Manufacturing Company ,.2C

Sprague Elect^ric Company. ..11
Standard Electric Company 14
Standard Pole A Tie Co
25
Standard Underg. Cable Co..—
Standard Varnish Works ....10
Standard Vitrified Cond. Co. 7
5
Statiley Instrument Co

See

.17

VIndex Electric Company.. ..—

16

—
.

.21

14

23

Company

15

.24

.,

Valentine-Clark Co., The.
Van Dorn-EUlott Elec. Co..

14

.

21

Sturtevant Company, B. F...28
Taylor Chemical Co
18
Toerring Company, C. J
It
Torrey Cedar Company
35

10

A

i

Company

Company.. 22

Roebllng's Sons Co., J,

23

Stromberg-Carlson Tel. Mfg.

Replogle Governor Works.. .—

Roche,

25

Stow Mfg. Company

—
—

Reynolds Electric Company.

W. C

Company

25

Rauscher, John

Son,

Sterling Varnish Co., The.... 1
Sterrett Pump Company
22
Stilwell-Bierce A Smith-Vaile

23

M

Pignolet, L.
Pittsburg A L. S. Iron Co
Porter Cedar Company

A

Sterling Electrical Mfg. Co. .15
Sterling Electric Company...—

32

. »

35

H .... 25

WESTERN ELECTRICIAN

If

October

writh

you want Wires or Cables insulated

^ ^kM

the

HIGHEST CLASS INDIA RUBBER

INSULATION
buy

you

....

ii,

should
Complete stock

of

sizes constantly on hand
for sale at lowest market prices by
all

1%^

CHICAGO EDISON COMPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

Crocker-Wheeler Company.
ELECTRIC RAILWAY GENERATORS
That successfully conform

Sparkless

Cool
I

demands

to the exacting

sudden change

under

Carry heavy overloads

easily.

And endure a continuance
IN

of hard service.

ALL LARGE CITIES.

AMPERE,

Office and Works,

SCHEEFFER

METER
WITHOUT
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaflected by Alternations or Lag

In

Alternating Currents.

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,
CTCR WITH CASE.

of load,

operation,

in

SALES OFFICES

of this service.

ILL.. U. S. A.

CO.,

N.

J.

1902

:

October

ii,

:

WESTERN ELECTRICIAN

1902

COLUMBIA LAMPS
ARE MONEY SAVERS.

Uniform Candle Power

^^ ^^^^

Highest Efficiency
Longest Life

^^

^^^^

Lamps Shipped
from Chicago Stock

GENERAL SALES AGEMTS.

AVENUE, CHICAGO.

264=266=268=270 FIFTH

ACCUMULATORS.

H-U.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF
AND

EVERY DESCRIPTION.

\

THE CUTLER-HAMMER MFG. GO.
STURTEVANT ENGINEERING CO., LONDON. ENG.
XILBOURNE & CLARK CO.. SEATTLE. WASH.

ALL OUR WIRES

MAIN OFFICES. AND FACTORY:

MILWAUKEE.

Crimshaw.
P^^s inspection and carry tbe above

TRADE-MARKS

Raven Black Core.
Raven White Core.
tags.
We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

NEW YORK INSULATED WIRE
lU, 116

&

MAIN OFFICE:
118 Liberty St.,

BRANCHES:

New York.

FLOTATION

OF THE MOVING PARTS OF

],„<:o",'CAao-

St.

SAN FRANCISCO

7 Otis St.

33 Second St.

IN AIR

ERNA.TIIMO CURREIM-r

NO rrmcTION.

sus

ACCOMPLISHED BY

IVIAOIME-riC
NO AA/EA.R.

IMSIOIM.

IM^ L.^S-r REVEZIMCIE.

CURRENT USED RECORDED.
"/VBOUT IVIETKRS."
AL.L-

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

STANLEY INSTRUMENT
SALES OFFICE,
1

'iR

RRft A

nw^A V

XEW YORK

'

CITY, N. Y.

CO.,

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,

JOHN KAKTIN &

Sak Franotbco, Cal.
C0.,{ Lob Anqhujb. Cai.
Seattie, W««b.
(

I

COMPANY,

BOSTON

kTA.IMl.EV' Rl SCORDIIMO 'VA/^A.-TTIVIE-ri
IS

BRANCH OFFICES:

NEW YORK-CHICACO.

)

WESTERN ELECTRICIAN

H.

TiiE

October

CAMP

B.

MANUFACTURERS OF

CO.

=

^^Camp'^ Standard Vitrified Clay Conduits for Under-

^

INSTALLERS OF

Room

^

ground Wires,
Complete Underground Conduit Systems,
WESTERN

T902

ti,

OFFICE

^

S5 HaLrtford Building,

^

CHICAGO.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Construction

Adjusters, Inc. liamps.
Manipulator Co.
Vought-Berger Company.
AncHors (T«l. Tel.)
Matthews & Bro.. W. N.

&

Miller

Anchor Company.

JLieht Plants.
Crocker-Wheeler Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Metal and

^^ , ^
Gr Western Sm. and Refg. Co.

Batteries and Jars.

.

Central Electric Co.

Electrical Engineer Inst.
Correspond. Schools.

Edwards A Company.

Int.

Electric Appliance Co,

Wm.

Cross-Arm Braces, Etc.
Anderson & Sons, W. H.
Cross-Arms, Pins and

Western Electric Co.
Western Elec. Supply Co.

Bells. Buozers, Etc.

Brackets.

Central Electric Co.

American Creosote Works.

Edwards & Company.

Berthold & Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

Electric ApDllance Co.

Rauscber, John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Western Elect. Supply Co.
Western Electric Company.

Belt Bressine.
Leather Preserver Mfg. Corp.

Belting.

,
„
Leather Preserver Mfg. Corp.-

Blowers.
Boilers.

Bahcock & Wilcox Co.
Whitehead Company, W. W.
Boobs. Electrical.
Electrician Publishing Co.

Christtiusen Engineering Co.

Cable CUps.
Co., Jas. S.

Chase-Shawmut Company.
Norton Tool Company, The.

Cables. (See Insulated Wires.
Cables, Electric (See Insulated Wires) Copper, Sheet
and Bar.
American Elec. Works.
American Steel & Wire Co.
Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Westarn Electric Company.

Points and

Chicago Edison Co.
f^onsumers Carbon Co.
Electric Appliance Co.
Relsinger, Hugo.
Western Elect. Supply Co.
Morgan.

A

Mfg. Co.
Ek-c. Wks., Inc.

Western Eleclrlo Company.

&

Mff,'.

Co.

Coal and Ashes Handlinff Machinery.
JefTrsy

Mfg

Co.

Coils and Magnets.
Western Electric Co.

Compound.
Dearborn Drug

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.
Electific Heatlner Appl.
American Elec. Heater Co.
SimplcN: Elec. Heating Co.

Electric Railvrays.
Crocker-Wheeler Company.

Brothers.
Mayor, Gt^orge M.

Co., V. B.

Westinghoiise KI.

Sprague Electric Co.

KohkT

Circuit Breakers.

Wayne

Schureman & Hayden.

Brown A Leasure.
Humphrey, Henry H.

Jeffrey Mfg. Co.

Ft.

Reliance Electric Company.

ical Engineers.

Chains.
<fe

& Weed.

Electric Signs.
Federal Electric Company.
GolU Ent,'ineering Co.
Electrical and Mechan-

Castinss.

Badt

Parsell

General Electric Co.
Sprague ElecLrlc Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.

Cutter Elec.

Crocker- Wheeler C',.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Triumpb Electric Co.
Wagner Electric Mfg. Co.

Central Electric Co.
General Electric Co.

Co., S.

Cuts.
Central Electric Co.

Western Electric Company.

Smith

Western Electric Oo.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

& Electro. Co.
Bynamos and Motors.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Carbons,

Siv'itchcs.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.

Franklin Eng.

Brushes.

Ins.

Cnt-Outs and

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

New York

Westlnghouse Elec.AMfg.Co.

Correspondence Schools.

Edison Mfg. Co.

&

Wayne

Elec. Wks., Inc.
General Electric Co.
Mott A Company, J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Ft.

Solder.

Barron

Dam A

Beardsley Gravity
Construction Co.

Edwards & Company.

& Chem. Wks.

Conduit and Conduits.
Camp (iorii|i:iii.v, II. B.
Central Electric Co.
Electric Appliance Co.
Osburn l''l(;xli-lo Conduit Co.
SpraRue Electric Co.
Standard Vltrllled Cond, Co.
Weatem Elect. Supply Co.
Conduit BudfK.
Barron .fe V.o., Jus. S.

A Company,

Molt

J.

E.

Sarg«nt & Lundy.
Schott. W, H.

Electrical Instruments.
Central Electric Co.
Electric Appliance Co.

Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Ft.

Illinois Electric Specialty Co.
Machado A Roller.
Plgnolet, L. M.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. k Mfg. Co.

WcBton

Electrical Inst. Co.

Wlllyoung. ElmorQ.

Elcctro-Platins Mach'y.
Bcsly

A

(^o.,

Chas. U.

Crocker-Wheeler Company.
General Electric Co.

for

Ele Tators - Con vey ors.

Insulated YVlres and Cables— Magnet 'Wires.

Jeffrey Mfg. Co.

Contractors and Electric

Central Electric Co.

Rocbe,

Bepalrs.

Spies Electric Company.
Western Electric Co.

Annunciators.

Babliitt

&

Chicago Edison Co.
Parsell & Wead.

Inc. El. Lt.

Engines,

Cras.

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.
Enslnes. Steam.

Allis-Chalmers Companv.
Bayley & Sons Co., W.
Butfalo Forge Co.
Sturtevant Co., B. F.

Insulating Co.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo.. The.

Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Phillips,

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.

F.

Phillips Insulated Wire Co.
Roebling'8 Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Bossert Elect. Const. Co.

liamps. Arc.
Adams- Bagnall

Barnett Co., G. & H.
Fire Extiufiiilshers.

Monarch Fire Appliance

Elec. Co.

Central Electric Co.
Co.

Fixtures, Oas and Elec.
Beardslee Chandelier Mfg.Go

Flashers.
Reynolds Electric Company.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerring Co., C. J.
Western Electric Co.

Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Flexible Shafts.
Stow Mfg. Co.

Ijamps, Incandescent.

Forges.

Fuses and Fuse

IVire.

Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & w. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.

Western Electric Company.
Crears.
Co., Chas. H.

Chicago Edison Co.
Electric Appliance Co.
General Electric Co.

Incandescent—
Replacers & Cleaners.
Inc. El. Lt.

Electrical

GlasBirare.
Century Glass Go.
Phoenix Glass Co.
Western Elect. Supply Oo,

Be^y A

Co., Chas. H,
Crucible Co., Jos.

and Ventilating; Apparatus.

Buffalo Forge Co.
Sturtevant Co., B. F.

Mfg. Co.

Incandesent Electric Light
Manipulator Go.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulating Materials.
Co.

Central Electric Co.
(Chicago Kdlaon Co.
Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rub. A Int. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
MunsellACo., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

of

American Electrical Works.
American Steel A Wire Co,
Central Electric Co.

& Sons.

Electric Appliance Co.
Insulated WlreCo.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrey Cedar Go.
Pitt.jburg

Union Lumljer

New York

Co.

Technical Affency.

Valentine-Clark Co., The.
"N'reeland. B. F.

Scientific

Whitmore, A. E.
•

boards.
American

Hoffman, Geo. W.
Co.

Transmission
Machinery.

Jeffrey Mfg. Co.
Co., S.

Morgan.

Stilwell-Blerce Smith- Valle.

Pulleys.
S.

Morgan.

Stromberg-CarlsonTel.M. Co.
U. S. Electric Mfg. Co.

Pump Company.

American

A

Western Electric Co.
Western Elec. Supply Co.

(Oil).

Rail Bonds.
Badt

steel

& Wire

Co.

Co., F. B.

Rail Joints.
Condnuous Rail

Joint Com-

Tools.
Anderson A

Co.
Elec. Wks., Inc.
General Inc. Arc Light Co.
AVe.stinghouse El. .t Mfg. Co.

Wayne

Central Electric Company.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Refiertors.
American Refl.A LightinE;Co.
Faries Manufacturing Co.

Re-Win ding— Repairs.
Chicago Edison Co.
Gregory Electric Co.
Jllinois Electrical Mfg. Co.

Schureman & Harden.

Van Dorn-Elliott
Rheostats,

Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
Trucks, Electric Car.

Elec. Co.

General Electric Co.

Westinghouse El. A Mfg. Co
Tni-bine "Water ^Vheels

Badt A Co., P. B.
Cutler-Hammer Mfg. Co.

Leffel

General Electric Co.
Gen'l Inc. Arc

Lt.
El.

Co.
& Mfg. Co.

Smith

Schoonmaker Co., A. G.
Schureman & Hayden.
Station Equipment Co.
Steam & Elec. Eqinpment Co.
Walsh's Sons & Co.
Whitehead Machinery Co.
Wlckes Bros.

Munsell A Co.. Eugene.

Minins Apparatus, Elec.
Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse El. A Mfg. Co.

Motors.

(See

Dynamos

and

mippers and Pliers.

Standard Varnish Works.
Sterling Varnish Co,

Vulcanized Fibre Co.

Water W he cl G ovprn ors.
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co,
Electric Appliance Co.
General Electric Co.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.

Brothers.

Simplex Electrical Co.
Staimara Underground C, Co.
Western Electric Company.

Solderinif Sticks.

Johnston, Thomas

Co., Cbas. H.

Phosphor BronzeSm.Co.pLtd.

and

Sold.
American Platinum Works.
Baker A Company.
Gt. West. Sm. and Refining Co.

American

Steel

A Wire

Steel Boxes.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A,

Standard Underground
Western Electric Co.

Co.

C. Co.

Western Electrical Sup. Co,
X-Kay Outfits.

Bossert Elec, Const. Co.

iVcaL^eirtlfiioianei3.tA

Co,

OkoniteCo., The,

Electrical Inst. Co.

Sprines.

A Wire

Electric Appliance Co,

Speed Indicators.
Besly A Co., Chas. H.
Weston

Steel

Besly A Co., Chas. H.
Central Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

J.

Boueht

American

Edwards & Company.

Phosphor Bronze.
Platinum

Wire, Bare.

Central Electric Co,

Patent Attorneys.
&

Hazard Manufacturing Co.
National India Rubber Co.

Okonite Co., The.

Maley, Martin.

SpeakinsT Tubes.

KleAn & Son, Mathias.
Packing;.
Besly A Co., Chas. H.

Smlth-Vaile

Vulcanized Fibre.

Allen Co., L. B.

Motors).

Co., Jas.
Co., S. Morgan.

Tarnishes.

American Refl.A LiglitlnLiCo.
Faries Manufacturing Co.
Slate.
Bonville, Edward.

McNamara

A

Stilwell-Blerce

Shades.

Mica.

W. H.

Transformers.

Gt.West.Sm.and Refining Co.

Rose Electric Company.

Diamond Meter Co.
Duncan Electric Mfg.

Sons,

'Dicke Tool Company.
Klein A Son, Mathias.
Norton Tool Company, The.

Refiners.

Illinois Electrical M^l,^ Co.
Matthews & Bro., W. N.

I>raft.
Sturtevant Co.. B. F.

Telephone Co.

Sterling Electric Co.

Smith Co.,

Stilwell-Blerce Smith- Vaile.
Sterrett

El.

Central Electric Co.
Central Tele. & Elec, Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. & El. Mfg. Co.
Metropolitan Tel. A Elec. Co,
Moon Mfg. Co., The.

Poiv^er
Smith

Exchange.

Telephones, Telephone
Material and Sivitch-

Polish (Metal).
Porcelain.
Akron Smoking Pipe

(Slate

JUarbIc).

Tapes, Insulating.

Medora Milling Company.
Morse Cedar Co.
NaugleTieCo., E. E.

Gregory Electric Co.

Mechanical

Besly

J.

Maltby Lumber Co.

Westinghouse

(See Insulated Wires.)

Ft.

and

Bonville. Edward.
Maley, Martin.
McNamara Brothers.

Second-Hand Mach^y.

Meters.

Holders, Inc. liSmps.

Xi3.c1.03k:

A

A Son, Matnias.
Ma^rnet Wires.

Dixon
Holmes Fibre-Graphite Co.

Akron Smoking Pipe

El.

Klein

Heatlns

&

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

liinemen's Climbers.
Anderson A Sons, W. H.

Oraphitv Specialties.

Inspection

Manipulator Co.

I>i£htnins Arresters.
Antral Electric Co.

Westinghouse

Swltcliboai ds

Llndsley Bros. Co.

Perrlzo

Co.

Electric Storage Battery Co.
Helios Ui>ton Co.

pany of America.

Shelby Electric Co.

liamps.

Manhattan Elec. Supply Co.
Standard Electric Company.
Western Electric Co.
Western Elect. Supply Co.

Holcomb- Lobb Co.
Hopkins A Co., A. P.
Huebel Company, C.

Elec. Co.

Sterling Electrical Mfg. Co.

Central Electric Co.

aud

Sawyer-Man

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
liamps. Inc., Adjusters.
Inc. El. Lt. Manipulator Co.
Vought-Berger Company.

Oeneral Elec. Supplies.

Globes

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.

American Battery

AmeiicaTi Creosote Works.
Berthold & Jennings.
Brooks, IJall L.
Fowler, John H.
Fulmer Lumber Co., D. M.

Pumps

Central Electric Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

Storage Batteries.

Poles and Ties.

Wittenberg Cedar Co.
Worcester Co., C. H.

Junction Boxes.
liBJup Guards.
Hamblin A Russell Mfg. Co.

Files.

AJ.s»lx0Ll3&t:io^Ll

Eugene

General Inc. Arc Light Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

&

Electrical Works.
Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl. Co.
Electric Appliance Co. •
General Electric Co.
Hazard Manufacturing Co.

IndlanaRub. A Ins. WlreCo.
India Rubber A Gutta Percha

Whitehead Company, W. W.
Fan Outfits.

Besly

American
American

(See 3E*^cre &*

Bario Vacuum Co.
Wlllyoung, Elmer G.

October

il,

1
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REMEMBER.
tha.t

by encoviraLging the use

of

our

Single Phase Self Starting AX. Motors
on your
load

circuits, you can nnaterially increase your day
and consequently make your investment earn you

INCREASED DIVIDENDS.
If

MOTOR. CAN BE
MOUNTED ON SIDEWALL
OR HUNG INVERTED FROM

TYPE

CEILING.

R.

W. LVLE,

you are not acquainted

tures, write us,

"B"

WAGNER

*

te>e buitl

Avith their

many

salient fea-

be pleased to point them out.

ELECTRIC MANUFACTURING COMPANY
ST. LOUIS, MO., U. S. A.

President.

B. S.

Standard

Vitrified

BARNARD,

Vice-President and Secretary.

Conduit Co.

VITRIFIED
SALT GLAZED

CONDUITS
39=41 Cortlandt Street,
Baltimore

— United Traction Co. awards us con=

tract 200,000 feet of conduit.

NEW
—

Richmond, Va.
Richmond Telephone Co.
awards us 200,000 feet of conduit.

Atlanta, Qa., New Castle, Pa.. Perth Amboy, N.
Trenton, N. J., many other cities.

LARGEST PLANT

YORK.

BEST STOCK=

J.,

SKILLED WORKMEN.

A

l)l§l)

Grade Apparatus
WRITE FOR CATALOGCES AND

BULI-ETINS.

Olestern electric
Chicago— Saint Couis

Companp

Pbllaaelpbia-ncu) york
-

WESTERN ELECTRICIAN

October

ii,

Longevity and
Amphibiousness
are two qualities most desired in

RUBBER INSULATION.

Okonite
The Standard

for

Rubber Insulation

COMBINES BOTH
The Okonite Company,
253 Broadway,

NEW

YORK.

Ltd.,

1902

October

ii,

WESTERN ELECTRICIAN

1902

"Ceco."
Electrical

Machinery

Direct and Alternating Current

For Lightings Power and Railway

250 K.

"Ceco" apparatus

Our

is

modern

W.

Service*

Three-Phasc " Ceco " Alternator.

and superior

in design, accurate in construction

experience in manufacturing electrical apparatus

MORE THAN

is

in performance.

indicated by the fact that

6,500

we have

built

MOTORS

FOR DIRECT CONNECTION TO OUR AIR COMPRESSORS USED WITH OUR
AIR BRAKE EQUIPMENTS ON ELECTRIC CARS.
WRITE FOR CATALOGUE

No.

27.

Christensen Engineering Company,
MILWAUKEE.

WESTERN ELECTRICIAN

lO

New

October

II,

1902

Standard Specialties

kept out of tbe sun. In a cool dry pimce, this cell
run down on the shelf In two years, and at
the end of that time will be as good as other makes
To maintain Its superiority
fresh from the factory.
to all others, no expense Is spared and only tbe best
materials and chemicals are used In Its manufacture.
//

will not

Mkfv

NEw:::;smNDARi
ELECTRIC PLASHLIQHT

This cell will save tbe consumer money, because
a fewer number will perform a given amount ot work
four times as long as any other cell of equal size.

No.

I.

AT ALL TIMES.
RELIABLE LIGHT France
and
Patents Applied for In U.

England.

S.,

SEND FOR CIRCULAR AND PRICES.

TRADE MARl<

ELECTROMOTIVE FORCE
14 TO
CURRENT,

1.52 VOLTS.
18

WILLIAM NEW
ROCHE,

AMPERES.

CATALOGUE FOR THE ASKING.

DRY CELL.

No. 40

YORK

VESEY STREET,

CITY.

^^^^SSS^S^^^'^-lf'^'^'^J^-^'^'^-^-^ -^<^ J*J*J«^J*^,^J«^^>5t,itJ*,i«.iSoS8j*^o^J*^^ ^J* ^^^^Jt^^jijXjtji^Sji^^Jt^^^^,^^

THE GENERAL ELECTRIC COMPANY'S
Series Enclosed
1ft

Arc Lamps
LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
%

THIS COUNTRY.

Write

GENERAL

OFFICES:

for

New

-

BELTS

OB ACRAPS, ANY 51ZB OR
CONDITION.

WE

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
27 W. MONROE

ST..

CHICAeO-

SCHENECTADY,

-

^^•ff :^t?ir Si" :^^:(S'j^ii' i^;^^f?:^ ^t?:^i^^- t?^-g- iff ti'sS't^!^ ^tS"!^:^^ !^i^»i'

WE BUY OLD

Catalogues.

SIS'

:^!^f^

its'

N. Y.

f^f^ti':^ jf if j?:fjf:?:f»s'*r:«'jf:fK':?:f:f':«'K':f'Jf:f'sfK'»rK'

FOR HIGH GRADE

INSULATING
VARNISHES
ADDRESS
Standard Varnish Works
.NEW YORK

CHICAGO

The
Pioneer

Famous

Limited.

Train

London

K

of the

DAM!

World.

Chicago— St. Paul— Minneapolis

That is what every user of water-power wants and very few
have.
Most dams leak. "The Gravity Dam" ii the name of
a 78-page book on dam construction.
It describes all kinds of
dams that leak and break and tells why they leak and break. It
also describes a dam that will neither leak, break nor wash out.

VIA

The

every present or prospective user of water-power
his address and five cents in stamps to pay postage.

BEARDSLEY GRAVITY DAM
Dam

Builders and Hydraulic Bngineers.lEtc.

Unequaled.

who sends

& CONSTRUCTION

& St Paul Ry.)

Equipment and Service

IHIS BOOK SENT FREE OF CHARGE
To

St. Paul Road.

(Chicago, Milnaukee

maps and information
furnished on application to

Tim*
CO.,

ELKHART, INDIANA.

f. A.

tables,

MILLER, General Passenger
Cbica|o,

1)1,

AgODt,

October

ii,
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IRON ARMORED

FLEXIBLE METALLIC

CONDUIT

CONDUIT

DIRECT CURRENT ELECTRIC

MOTORS
THE SPRAGUE ELECTRIC COMPANY
for many years has been closely identified with the principal achievements in the design and construction of
direct-current electric motors, and is recognized as an
Long
authority upon the installation of power plants.
experience in this class of work has resulted in the accumulation of a vast amount of valuable data, thus enabling
the Sprague Company to produce the very best possible
results to the customer. The Sprague Electric Company's
motors are unequaled for efficiency and durability. Write
for bulletins Nos. 03306 and 03207.

SPRAGUE
COMPANY

ELECTRIC
General Offices: 527-531
Branch
Chicago.

Boston.

FLEXIBLE STEEL

ARMORED CONDUCTORS
^
•H^^M^^M4^'M^^HH^'^'^-4'^^4-'4-4^^--i'-^^^^

West 34th St., New York.
Offices:
St. Louis.

Baltimore.

STEEL ARMORED
FLEXIBLE CORD
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G.I.

THE ELECTRIC
CARRIAGE- CALL

ANNUNCIATOR
Prove
Good
Seller This Winter.
Will

a>.

G.I.

Octohi

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

1902

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

"•"

G.I.
G.I.

CALL COMPLETE FOR SERVICE.
designed to overcome the annoyance and
delay which follows the old style plan of

G.I.

G.I.

G.

1.

"'""

G.I.

STANDS FOR MECHANICAL AND ELECTRICAL PERFECTION

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I

G.I.

G.I.

G.I

G.I.

It is

"calling" carriages after shopping, the theatre,

opera or reception.

an absolutely perfect device.
depended upon always to work.

It
It

G.I.

GENERAL INCANDESCENT ARC LIGHT

G.I.

NEW YORK,

N. Y.,

AND ALL LARGE

CO.
G.I.

CITIES.

G.t.

G.I

It is

simple

G.I.

G.I.

G.I.

G.I,

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

can be

is

most

a^HE>

in operation.

MOTORMAN'S

GUIDE,

A PRACTICAL TREATISE
-OIV-

Street Railway Motors;
OI«

How

Become

to

By
r»rioe,

W. CAYETTY.

=

Introduction.

How

OF CALL.

4.

shows the annunciator in
perspective, while the other shows the arrangement of gears and magnetic clutches.
They are giving satisfaction where now in
use, and are easily installed.
Correspondence invited.

and Fourth

Ave.,

=

=

SOo.

2.

How

How

illustration

EDWARDS

=

General information on Westinghouse
VYestinghouse fuse block.
15. Westinghouse lightning arresters.
16, Westinghouse lamp circuit.
17. Information on open circuits and sparking
brushes.
18. Some questions you may be called upon to answer.
19. Points of
interest to all.
20. Conclusion,
21. Diagram of car.
motors.

I44»h Street

=

How

motor by changing two connections.

One

=

CONTENTS.
wiring. 3. How to

locate trouble in your car while
Car
to cut out a motor.
5. Information on "K" controllers:,
6.
to locate trouble in a reversing switch and how to overcome it.
7.
to reverse a car in order to obtain best effects.
8. Points about motors that should
be looked after closely. 9. Short circuits. What a short circuit means and how
to locate it.
10. Information on incandescent light circuits. 11. Electric motor
force, or how armature rotation is obtained.
12.
to increase the speed of a
1.

on the road.

INTER.IOR VIEW

a Practical Motormarir

J.

13.

14.

EXTRACT FROM INTRODUCTION.
"Recognizing the fact that not one motorman in twenty thoroughly understands his motors, I feel that I am giving them great value for their money, and
at the same time furnishing them with the means of holding a position on any
line they may be smployed on.
While serving as foreman in different car
houses, the author has been able to gain a great many pointers that will come up on
the examination of motormen and conductors, and having possessed these, together
with my knowledge of electricity, I feel perfectly safe in stating that they cannot ask you any question that I have not honestly and correctly answered in this
little book.
If you wish to learn the value of this book, go to your electrician, or
man in charge of your motors, and ask him for information, and then, and not
until then, will you learn the true value of this book.
It has always been understood by all electricians or foremen of car houses, that no information of any
importance be given to any one outside of their class, and consequently most men
running cars to-day are ignorant of their motors."

<a CO..
NEW YOKK.

ELECTRICIAN PUBLISHING CO.,
510

MARQUETTE BLOC, CHICAGO.

October

ii,
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FLEXDUCT
For Irvterior Wiring
The Superior Product
The

under

intact
it

interior of

"

Flexduct

"

remains

circumstances because

all

an inseparable part of the conduit.

is

?^^^^sm
Lr

-r-

,lLi__tm_-Wl

jj.

as-ju^^a^^^^jy^^i

Here

The

are

some

of

the advantages of

interior cannot be ripped

the conduit

—no

out,

"

Flexduct."

because

when

when

fishing wires through

installing

wires

it.

meet the requirements

of

work.

When "Flexduct"

used, every foot
solutely intact and uninjured.
"

of

part of the interior of a conduit gone, and the,insulating properties

seriously impaired, the installation cannot possibly
first-class

an inseparable part

it is

possibility of ripping out the inside

too large for the conduit or

With

;£^^^u

Flexduct

" is

positively

is

moisture-proof

—made

so

is

ab-

by closely weaving

together a special fibre with a special warp and by treating the conduit with
a special

compound

to

fill

up the

pores.

Send for booklet— also a sample of ''Flexduct/' and carefully examine its smooth interior; its longitudinal interweaving; test its strength, and satisfy yourself that "Flexduct"
is the best flexible conduit that has ever been manufactured for interior wiring.

Osbvirn

Flexible

General Sales Offices,

21

Corvdviit

Park Row, New York

Co.,
City.
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EDISON MINIATURE LAMPS

TRY EXPERIMENTS

Over 400,000 Aanually Shipped
to Users.

In

what you

will, but not in

TacKftrd lamps
mental stage.

your incandescent lamps.

You can

constantly growing

evidence of

of large

list

We

this.

Made to
Our
satisfactory.

in

any quantity.

and Receptacles.

name— yours.

ELECTRIC APPLIANCE COMPANY.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

Electrical Supplies.

—

Miniature and Candelabra Sockets

and small customers

need one more

— every variety.

Prompt shipment

depend upon them.

meet the actual needs— practical,

is

All types

have long been beyond any experi-

Qeneral Electric Company, Harrison, N. J.

We

import directly from India and handle the output of
the best mines. A large stock constantly on hand enables
us to make prompt shipments. ALL OTHER QUALITIES.

MICA

INDIA

Prices low.

EUCENENEW
MUNSELL
& COMPANY,
YORK AND CHICAGO.

ARE YOU CONSIDERING

ARC

An

iAHps

X Ray

Installation?

WRITE US FOR FULL I MFORMATIO M.

IF SO,

y^E MAKE
Tubes
Focus

all

types

of

Adjustable

Single Focus for Coil or Static

;

;

Crooket
Double

for A. C. Sets
Specially Protected Barium
Fluoroscopes
Patented Tube Regulator
Plateholders Actinometers and all accessories for X Ray
work.
;

;

;

;

SEND

us your broken or punctured tubes

for

repair or re-exhaustion.

BARiO VACUUM
156 E.

23d Stpoet, Now York

VOLT-AMMETERS,

Electric Heating Apparatos.

POCKET SIZE.
^°u-*.flPou^

/

"'

SEN! FOR e4-PAGE CATALOGUE.

For Testing Batteries and Battery
Ground!,

Circuits, LocatlnE Faults,
etc.

RELIABLE.

Gale's Commutator

ACCUEATK.

Send for Circular.
L. M. PICNOLET.

T8-90 Cortlanat

St.,

NEW

Chas. L. Brown.

YORK,

Compound.

N. Y-

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.

The Only Article That Will Prevent Sparking.

E. E.

CO.,
City.

CHICAQO, Monadnock Block.

Leasure.

WIN keep the Commutator In good condition ant prevent

BROWM & LEASURE,
Electrical Contractors,

euttlng.

Absolutely will not

gum

the brushes.

Hend 50c. foe trial etiek,
FOR SALE BY ALL SUPPLY HOUSES OR
SoIe nannfactnrers,
9 on
fflCLCnilAll tt bUif »0», 100 WaablnKton Street, • CHICAfiO.
SOc. per stick. SS.OO per dozen

THE MILLER ANCHOR.

Ku.| eUUm
i

312 Fisher Building,
Telephone Harrison 3698.

CHICAGO.

Long Distance Phone Central 2446.

W. H. SCHOTT,

CIRCUIT

ENGINEER AND CONTRACTOR,

BREAKERS

Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,
Water Worlis Steam Plants,

Electric Light, Gas and
Street Railway Plants.

CHICAGO

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING
1804

- 1

POWER RAILWAYS

806.1 808. I8t0- 1812 Fisher

THE
AND

ELDEN
ALTERNATING

COMPACT

and

SUBSTANTIAL.

Bulldint,

CHICAGO.

PERFECT PROTECTION.
Oil

Henry

DIRECT
CURRENT.

and

Air Break.

H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Ckntral Lighting Stations,
Electric Powhr Transmission.
Suite 1305, Chemical Bldg., St. Louis.

THE STANDARD ELECTRIC
COMPANY,
CINCINNATI,

OHIO.

Write U9 for Prices on Anchors
and Augers. All Sizes Made.

MILLER ANCHOR
NORWALK, OHIO.

CO.

'

October
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CROWLMND

PHILLIPS, VlOC^fWS.
«. n. MEHIIIGTON, Jn.» •£«.

CUfiCNC r. PHILLIPS,
GENERAL MANAQXN.

ntANK n. PHILLPIS. PHCSISIffT.
WAGCNSEIL, TreasurCR.

«. H.

WORKS,
AMERICAN ELECTRICAL
PBOTIDENCE,
•

IS

B.

•

'

I.

STOMBAUGH GUYS
ARE USED

BAHE AND INSULATED ELECTRICWIEE.

XTENSIV

ELECTRIC LIGHT LINE WIRE,
INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL «ND UNDERGROUND USE.
Store, W. ,T. Walson, 26 Oortlandt St.
Chicago Store. F. E. Donohoe. 82 Lake St.
MoHTREAu BBANcH,*'Eugene F. Phillips* Electrical Works,
MAIN OFFICES AND FACTORIES, PHILLIPSDALE, R. I.

ELECTRIC RAILWAY

New York

Six Years with General Electric

AMERICAN"Sfr
ARE THE BEST. Send

THOMAS

J. JOHNSTON,
Counsellor at Law,

for descriptive Circular.

Absolutely Nen-lnfrlnging.
Protection Guaranteed.

No.

AMERICAN BATTERY CO.,
171

csT D tss9.

When you

S. Clinton St.,

Chicago,

66 Broadway,

\\% get your

STERLING

OO

You semi

send you lamps.

WARREN,

CITY.

Patent Soliciting.

THE

STERLING
We

NEW YORK

-

Patent Causes.

III,

get our

Company.

iis

coin.

OHIO.

COM PAN
A
T
T
H

O

E

E

u

T

I

O

s

N

N

R
L

W

THE ALLEN SOLDERING STICK.
^Von't hurt youi- hands or tools.

FOR AU. ELECTRIC WORK.

Schenectady, N.Y.

Amsterdam
Athens

This signature on a pink label proteitB
from expensive, unsafe imitations.

yoti

Write us for a sample.

ENDORStD BY

FIRE UNDERWRITERS. L
THE ALLEN from your jobber.

CO

.
Inc.,
B. ALLEN
1334 Columbia Ave.. Chicago.

Street Railway Co.,

AUTOMATIC

ELECTRICAL INVENTIONS
MONADNOCK

E.,

In Slieet

Athens, Ga.

South Chicago City Railway Co.
Chicago, HI.

Louis, Bellevilleand Suburban Railway Co
isville.

.St.

Louis,

,^

111.

Anchorage and Pewee Valley Ry. Co
Louis\

ille,

,

Ky.

Denver and Northwestern Railway Co
Denver, Colo,

,

a Specially.

BLK., CHICAGO, ILL.
or

Wire for

Purposes

all

SCRAP PURCHASED.

Platinum

Y.

.

Electric Railway Co.,

East

PATENTS-WORKING
DRAWINGS
FOR
AND
MACHINERY.

CEO. M. MAYER, M.

L

Schenectady Railway Co.,
Amsteidam, N

SPECIAL

c
A

T

Makes solder flow on any metal.
economical and safe.

Developing Of

ES:

M

Is

Designsfor

I

S

FOR SAFE WIRING OF TERMINALS.

Get

;i_Y

BY THESE

AMERICAN PLATINUM WORKS,
Formerly C.

F.

Croselmire

"SHAWMUT"

CHAS. E^GELHARD, Gen. Mgr.,
251 to 255

New Jersey

R. R. Ave.,

Newark, N.J.

ENCLOSED FUSES

RIUIVI
SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
WE MANUFACTURE

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC
SEN-D

FOn

BUIXETIN

1

WE"

CO.,

CINCINNATI, O.

NATIONAL CODE STANDARD

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.
THE NEW SHAWIWIUT INDICATING FUSE.

"0. K." Weatherproof Wire.

Slow-Burning

WeatlierprooJ

Indicating

Type P

Fuse, intact.

and Slow-Burning Wire.
Prices and Samples on Application.
FuBe blown, showing auxiliary Indicating patch white.

Phillips Insulated

Wire Co..

CHASE -SHAWMUT
New York Representative
WM. S. BROWN, 39 Cortlandt
New York City.
:

Oflica

and

Factory:

PAWTUCKET.

R. L

CO.,

Boston,

MANUFACTURERS.
Western RepreBentative
GRIER CO., 128 W. Jackson Blvd.,
:

St.,

THOMAS

G.

Chicago,

Illinois.

;J
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WANTED, FOB
similar

WAMT

ments

{jo

words or

FOR SALE.

SAI.E and

COIiUllISI

advertise-

/ess), •$l.Jo

an

insertion; additional zvords 3c each.
advertiseW^

Telephone exchange, 50 telephones; 30 miles
Terms easy.

ANTED

POSITION

ments {jo zvords or less), $1 .00 an
sertion', additional vjords 2c each.

60-CYCLE ALTERNATORS.

toll line.

P. H.

DAVIS,
La Crosse, Kansas.

in-

electric-Ughi plant near Chicago.
seat town, located across line tq Indiana. Plant
on good paj'ing basis, goodcitv contract. Gross
receipts last year $6,500. Price $10,000 cash.
Owner's reason for selling, sickness. Pull statement of plant given upon application. Address
J. G. POMEROY. 309 Dearborn St., Chicago.
"

An experienced central station steam heating
man who is thoroughly up in business. State

Plant now
references, salary expected.
under conslrnclion. City 25,000 population.
Address H. D. FITCH, Howling Green, Ky.

FOR SALE.
One hundred

tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS & CO.,

WANTED.

261 Washington

St.,

Newark, N.

133-CYCLES

1—240 K.
1—100 K.
1—120 K.
4—100 K.

D. C.

nUNTlNGTON, IND.

MARION, IND.

CONTRACTORS
CONBULTING, MECHANICAL AND ELKCTBICAL

Ebtimateb Furnished on All Kinds
ELECTRICAL CONSTRUCTION.

GENERATORS.

op

Electric Railways Built by us:
For the Milwaukee, Racine & Kenosha

W. Walker 250 volts.
W. G. E„ llOand 220 volts.
W. Eddy H. P 110 volts.
W. G. E.. 550 volts.
,

2-15x25.^14 Ball conipomid.
Wc have much tine machinery not
Write us your wants.

lisled.

THE STEAM AND ELECIR^AL EQUIPMENT
Wooil and Water

1902

ENGINEERS

volts.

AUTOMATtC ENGINES.

J.

ii,

J.E.MOTT&CO.
—

volts,

2— 45K.\V. G. E. and \Ve^llTii;hniise. 1,100
County 4— 60K. W. Westinuhnns.-. l.lODvolts.

An

age,

2—75 K. W. 2,200 volts, 2-|ihase Westlnglioiisc.
1—60 K. W. Westlnghouse, 1,100 volts.
1—75 K. \V. G. E., .3-pliase, 2,300 volts.
1-250 K. W. G. E.. 2,400 volts. 3-phase.
1—150 K. W. Westingbouse, 2,200 volts.
3-120 K. W. G. E. Type A. 14—1.100
1—60 K. W. G. E. class A, 2,2110 volts.

FOR SALE.

WANTED.

October

CO..

Sts., Pittsburg, Pa.

Electric Ry. Co., from South Milwaukee to
Kenosha, 24 miles.
For the (Chicago & Milwaukee Electric Ry.
Co., from Waukepan to N. Evan8lon,26 miles.
For the Ft. Wayne (Ind.l Southwestern
Traction Co., from Ft. Wayne to Wabash

45

mlieri.

We have been awarded the contract for the
construction of tn eltctric light plant ai
Lebanon, Tenn.

A

thoroughly competent man, sober and industrious, to take charge 01 the light and water
plant at Bethany, Mo. None bui good men need
For particulars addressCl TY CLERK.
apply.
Bethany, Mo.

WANTED.
Experienced telephone traveling salesmen;
acquainted with Northwest trade preferred, bul
not essential.

THE VOUGHT-BERGER COMPANY,

Makers of Telephones and Switchboards,
La Crosse, Wis.

WANTED SALESMAN.
By a large Hard Rubber Manufacturer, tolntroduceanddevelopa Hard Rubber department.
Must have good acquaintance with electrical
trade and a knowledge of where hard rubber is
used. Address BOX 122, care Western Electrician, 510 Marquette Bldg., Chicago.

FOR SALE.

ERS, Piano.

111.

PER MONTH.

$100
$125
$75

8 Draftsmen, Electrical
2 Draftsmen, Structural Steel
2 Draftsmen, Bridge
7 Armature Winders, muit be

up.

giit

$100

edge

Draftsmen, Surveyors, Engineers and
Specialists will

with

do well

to register

us.

THE SCIENTIFIC EXCHANGE,
Room 41 8, 134 Van BurenSt., CHICAGO,

ILL.

SEE NEXT ISSUE.

SECOND-HAND

NOTICE.

TREASURY DEPARTMENT, Office of the
Supervising Architect, Washington, D. C, September 29, 1902.
Sealed proposals will be
received at this office until 2 o'clock P. M., on
the 4th day of November. 1902, and then opened
for a conduit and electric wiring system for the
U. S. Public Building at Cheyenne, Wyo., in
accordance with drawings and sjiecificaiions,
copies of which maybe obtained at this office,
or at the office of the Superintendent of Construction, at Cheyenne. Wyo.. at the discretion
of the Supervising Architect, JAMES KNOX
TAYLOR, Supervising Architect.

Dynamos and Motors.

We

iuTite correspondence
with those wishing to

buy or

140

Writ

BOILERS.

34x60 International Power Corliss.
22x42 Hamlltou Corliss.
20x48 Wheelock Corliss.
20x48 Harris Corliss,
18x48 Mils Corliss.
18x42 HaiQilton Corliss.
12x36 Harris Corliss.
24x48 Buckeye Automatic.
18x24 Atlas Heavy Duty Automatic.

One Geary Water Tube

Boiler, 175 horsepower
150 pounds pressure; almost new.
Two 60x18 Horizontal Tubular.
Four 60x16 Horizontal Tubular.

for

One 56x16 Horizontal Tubular.
One 48x16 Horizontal Tubular.
1,000 h. p. Berryman Heater.
600 h. p Berryman Heater.
125 h. p. Berryman Heater.
500 h p. Excelsior Heater.
6x4x6 and Sj-^xS'/axS Worthlngtou Pumps.
Full line Marsh Pumps, new.

11^x14 Taylor-Beck Automatic.
8^x9 Armington & Sims Automatic.
32-inch, 24-inch, 22-inch Double Leather Belts.

WHITEHEAD MACHINERY
QUICK AMD EASY. r\EEPS
TERIORATE. ESTABLISMED IG YEARS. SOLO BY ASENTS AND DEALERS ALL OyER
.

U.5.METAL PQLISn

I I

METALS.

Z95.

60-K.W

Fdlson Generators. 600
Volts. F. 0. B. Cars, Hamilton, Ohio.
Each $460

ST. LOUIS.

CO.,

S. Glletsn St., Ghlcaso.

P. Corliss engine,

16 and 30x48 CrossCorl-ss, com-

compound Condensing Cooper

with independent air pump and condenser; heavy sectional wheel 20 feet diameter
with 37-inch face. As good as new. Imme]>lete

Geo.W.
E.

Hoffman

WflSHiHGTON

St. IHDImHAPO

539 Marquette Bldg.,
CHICAGO, ILL,

STATION EQUIPMENT COMPANY,

MOTORS
WANTED.
SOD-VOLT MOTORS, FROM TWO TO

FIFTEEN HORSEPOWER.
ROSE ELECTRIC CO.
ST. LOUIS.

CO.,

DAVENPORT, IOWA.

500 H.

SCHUREMAN & HAYDEN,

ILL.

IMMEDIATE SHIPMENT

'HLISHES ALL

ROSE ELECTRIC

sell.

PEORIA,

60-K. W. EDISON, 500-VDLT.
For Sale, four

Built to meet
Speciflcatioris.

ILLINOIS ELECTRICAL MFG. CO.,

ENGINES.

Bids are invited until Oct. 20, on which date
they will be opened at 501 Jackson Ave.,
Topeka, Kan., for furnishing material for the
Council Grove Electric Light *.t Power Co.
Specltications will be supplied on application.
.JOHN H. PACKER, Secy, and Gen. Mgr., Perry,
Kan.

Switchboards

REPAIRS

Lowest
it Prices
Prices.

NOTICE.
proposals will
be received until
November, 15, 1902, for the furnishing of one
hundred arc lights to light the city of Baton
Rouge. Specifications can be obtained bv addressing EDWARD WAX. Secretary of the Water
and Lighting Committee, Baton Rouge, La.
Sealed

POSITIONS OPEN.

Machinery
Bought, Sold and
Exchanged.

Electrical

Light and Steam Heating Plant in
thriving town of 2,500 people; 10-year contract
with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 In* andescent lights; five 1,200 C.P arcand 89,32C. P.
incandescents onBtreets, 90,000 feet of wire on
streets, 415 poles, 75 meters, 46 transformers.
Plant is modern and new, two dynamos, two
engines, two boilers and as complete as can be
made in new Isolated building. Has steam
vacuum heating system using exhaust steam, 13
patrons, including hotel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places. All light patrons on meter basis,
Will sell on easy
15 cents per 1,000 watts.
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHElectric

ternators, 2,750 or 6,500 voUs.
K. W., W. A. L. type. Ft. Wayne wood
alternator, 13.H-cycle. three bearing, 1,100 or

1—200

2,200

volts,

compound wound, complete with

exciter.

2—120

K. W. General Electric, 133 cycle, 1,100
volt alternators.
1—16x42 Twin Cooper Condensing Corliss.
1— 250H. P. 16 and 27x16 Westlnghouse engine. 2—175 K.W. Edison bl-polar railway generators.
150 K. W. 60-cycle Fort Wayne wood alterna- 2—100 K.W. Kdisonbi-polar railway generators.
tor, either 1.100 or 2,200 volts. W. A. l*. type, 4—100 K.W.Edison bi-polar 140 volt generators.
comijound wound, complete with exciter and 1 45 K.W. Edison bl-polar 140 volt generator.
2—30 K.W. Edison bi-polar 140 volt generators.
instruments.
2—200 K. W. 60-cycle. two-phase Stanley alter- 1—30 K.W. Westlnghouse 110 volt direct-connected unit with engine.
nators, 2.750 or 5,500 volth.
2—150 K. W. 60-cycle, ihree-pbase Stanley al- 2—72x16 tubular boilers, 120 lbs. Hartford.
AU accessories for complete station equ ipments. Write us your requirements.
diate delivery.

—

FOR SALE.
Boilers— Three 200

h. p. Wiokes Hor.

Water Tube.

Engine— 30x73 in. E. H., Geo. H. Corliss.
Engine— 24x42 in. L. H., Cooper Corliss.
Engine— 16x36 in. L. II.. Green Corliss.
Engine— 15x14 in. Ideal Automatic.
Engine— 12x16 in. E. H Kussell Automatic.
Pump— 14x7x10 in. Worthington Duplex.
Pump— 10x6x10 in. Snow Duplex.
Pump— 18x6x16 in. Hydraulic Single Cylinder.

1

90 H.

P.

9x12 New York Safety.
1

,

Pump— 7'/2x4i4xl2 in.
Dynamos— Tbree
Motor— 22
Motor— 10
Send

for

b. p.,

I

WIOKES BROTHERS,
4Blh St. and A V. R. R.. Pittsburg. Pa.
9B-97 Liberty St.. New York City
1214 Marquette Bldg.. Chicago, III.

Saainaw
i><>ain<iw,
inici).

McNAMARA BROS.
ELECTRIC SWITCHBOARDS,

SLATE AND MARBLE.
Write

for

3u travel

betwae

<:hica.c
m: uisviL

t. p.. 220 volt, Keystone.
complete monthly stock list.

Catalogue B.

nOO light, 65 K. W. .Tenny.
2 1000 light, 60 K. W. Thompson-Ryan. 10 pole.
1 1000 light, 60 K. W. Siemens & Halske.

volt. National.

65-Iight Hrusb Arc.
220 yolt, Novelty.

Fair Haven, Vt.

9x9 New York

P.

2

Knowles Single Cylinder.

Dynamo— 800 llgbt, 100-125

1

50 H.

1
1
1
1

AND
GlI^ICirMNi'

Above are ready

MONON ROUTE I
LUXURIOUS f>AnijOR>VND DINING
CARS BY DAY.
PALACE SUEEI>INCAND COMPARTKfEN-rCARS BY NICHT.
6 TRAIfMS O.AI1JY BETWEEN
CHICAGO AND THE OHIO RIVER

CMIO\00.

200 K.
three bearing,
150 K. W. Wood, 1100 voU.
120 K. W. Slattery, 1100 volt.
100 K. W. Slattery, 1100 volt.

"...MO.

^^

L.T

volt.

1
1
1

ILLINOIS MAINTENANCE COMPANY,
It

FOR

Electrical Purposes.

Pays

to

volt.

volt.

volt.

We

have others coming.

soa'D^eaX^n'^sCcHfc^co.

Get the Best from

BONVILLE
EDWARD
FAIR HAVEN, VERMONT.
Lock

VERMONT

SLATE

Electric.

70 K. AV. T. & H. 1100 volt.
60 K. W. General Electric, 1100
50 K. W. T. & H., 1100 volt.

Write us your wants.

THE BEST

12x18 Taylor, side crank

KR
N A-r ^ R S.
100 K. W. Westlnghouse. 1100

50 K.W. National, 1100

to ship.

P.

1000 light, 50 K. W. T. & H.
600 light, 35 K. W. T. A H.
500 light, 25 K. W. Western

1
1

O^ VIA,

""•""'""

133-OY^L.K
2200
W. Wood,

]

1
1

75 H.

Salety.

p. O.

Box 24,

Purposes

^'Au!;iud?^; Slates for Electrical
All Sizes of Slate Switchboards.
Best Black Enameled and Marbleized Finishes In Vermont.

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NICHT.

Maichinc and Carpenter
Work of All Kinds
Correspondence Solicired

Dynamos Armatures,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

October

it,

VOLT INCANDESCENT
DYNAMOS.

flO-125
1

2
1
1
1
1
1
1

2
1

2
1
1

1
1
1

1
1

2
1
1
1

5
1
1

2
1
1

2

16-Lt.
IG-Lt.
20-Lt.
35-Lt.
oO-Lt.
50-Lt.
50-Lt.
5o-Lt.
100-Lt.
110-Lt.
110-Lt.
loO-Lt.
loO-Lt.
160-Lt.
IGO-Lt.
ISO-Lt.
200-Lt.
200-Lt.
210-Lt.
250 Lt.
250-Lt.
270-Lt.
270-Lt.
270-Lt.

270-Lt.
300-Lt.
oOO-Lt.
850-Lt.
400-Lt.

WESTERN ELECTRICIAN

190:3

ALL MACHINES

1
1

2
2
3
1
1
1

2
1
1
1

450-Lt.
450-Lt.
500-Lt.
500-Lt.
540-Lt.
540-Lt.
SOO-Lt.
SOO-Lt.
900-Lt.
1000-Lt.
1350-Lt.
1500-Lt.
ISOO-Lt.

Akron.
Westiughouse, muItipoUir.
Bernard.
Crocker-Wheeler.
New England, compound.

ELECTRIC €0.

& C, compound.

Eddy.

00 K. W. Edison, oompoimd.
~~<
1
K. \\. Akrou. multipohir.
1 7.1 K. \V. Bullock, multipolar.
2 00 K. W. Gen. Elec, M. P., 00, comp.
1

Western

compound.

Electric,

Edison, compound. 12 K.

W.

Commercial, compound.
Eddy, compound.
King, compound.
Edison. 15 K. A\'.. compound.
Westinghouse. M. l\, comp., 15
K. W.
C. & C.
.Tenney.

125 133
21'0- Lt.
'l

1
1

1

v.. with e.'cciter.
IS K. W., with ex-

000- Lt. West'ghouse, 30 K. W., toothed
armature, comp., with ex-

3

Commercial.
& C. compound.
Westinghouse, M. P.. 22V. K*

3

INOU-Lt. Standard, 90 K. W., inductor
type, with exciter.
2000-Lt Wood, 100 K. W., comp..

toothed armature,

1

2

000--Lt. General Electric. A 30. toothed
armature, comp., with ex-

with exciters.
2400-Lt General Electric, 120 K. W.,
type A, S. comp., slotted
armature, with exciter.
2400-Lt W^est'ghouse, 120 K. W., comp.,
toothed armature, with exciter.

I

3

Siemens &

4

llalske.

Edison. 30 K. W.. compound.
Mather, compound.
Rockford.
Edison. 45 K. W.. compound.

compound.

Edison. GO K. W.. compound.
Wadell-Entz. SO K. W.
Keystone, M. T., compound.
Triumpli. M. 1'., compound.

VO T GENERATORS.

S^-.

10
12
12
12

40 K. W. Northern 51. P.
50 K. W. Northern M. P.

A
35.
G50--Lt. Thomson-Houston.
comp., with excitpr.
050-Lt. Wood.
33
K.
W.,
comp..
armature, with

toothed

ex-

1

750--Lt. Westinghouse,

1

7.50- Lt.

37^

K.

W.,

with exciter.
Brush, toothed armature, with
exciter.

000- Lt. Westinghouse, 45 K. W., comp.,
tootlied armt., witli exciter.
3 1000- Lt. W^ood, 50 K. W.. toothed armt,
compotind. with exciter.
1 1200- Lt. Blattery, 60 K. W.. new form
2

B, slotted armature, distrihuted multiooil winding, latest
type, with exciter.
3 1200- Lt. West'ghouse, 60 K. W., comp.,
toothed armature, with ex-

25
30
33
35
35

A

Electric,

1

4000-Lt

1

SOOO-Lt.

exciter,

with

ex-

volts,
citer.

GENERATORS.

K.
W.,
armature,
with exciter.
500-Lt. West'ghouse, 25 K. W., comp.,
toothed armature, with ex-

1

citer.

900-Lt. West'ghouse. 45 K. W., comp.,

1

with

two-pliase,

A

70,

comp, with

1

ex1

1500-Lt

1

armature, with exciter.
ISOO- Lt. Westinghouse, i)0 K. W^, comp.,
toothed armature, with ex-

1

Same as
1500-Lt.

exciter.

citer.

Gen. Electric. 90 K. W.. type
slotted
A.
90.
comp.,
S.
armature, with exciters.

W., Siemens & Halske.
Churchward
type,
brand
new,
multicoil
distributed
winding, slotted armature,
with exciter.
Warren-Medberry, 75 K. W\,
inductor type, with exciter.
above, 2200 volts.
Warren-Medberry, 75 K. W.,
two-phase
inductor
type,
with exciter.
above, 2200 volts.
Westinghouse,
K.
W.,
75
toothed
armature,
comp.,
with exciter.

200-Lt. GO K.

Wood, 75 K. W., comp., toothed

Lt

with ex-

citer.
1

ex-

citer.

2 1500- Lt.

fine.

toothed armature,

1200--Lt Stanley, inductor type, 00 K.
W^, either 1000 or 2000

2 1300-Lt T.-H.,

extra

60 CYCLE ALTERNATING

citer.

1

Electric,

300-Lt. Westinghouse,
15
comp.,
toothed

1

comp..

60.

toothed armature,

1

"Two

3000-Lt.

4000-Lt.

citer.

6 1200- Lt. Gen.

2 1500-Lt. Westinghouse, 75 K. W., with

500-550 VOLT GENERATORS.
15 K. W. T.-H., D 15.

1
1

•

citer.

150 K. W.,
monocyclic,
toothed armature, comp., with exciter.
Slattery, 150 K.
W., three
bearings, with exciter.
Wood, 200 K. W'., comp.,
toothed
armature,
three
bearings, with exciter.
Stanley inductor type, 200 K.
W., 1100 or 2200 volts, twophase, with exciter.
West'ghouse, 400 K. W^, slotted armature, three hearings,
distrihuted windings, with

3000-Lt General

citer.

Commercial, comp., 25 K. W.
Jennev. compound. 30 K. W.

with ex-

citer.

citers.

Rockford.

K. W. Bullock, multipolar.
1
K. W. Edison.
1
K. W. Wood, multipolar.
1
K. W. C. & C.
1
K- W. Bullock, multipolar.
5 45 K. W. Edison, compound.
2

1

citer.

K. W. Edison.
K. W. El. Mach. Co., M. P., comp.
1
K. W. Edison.
1
K. W. Eddv.
1
K. W. Card.
1
15 K. W. Triumph, multipolar.
J.
17^K. W. Gen. Electric. M. P., comp.
1
20 K. W. Bullock, multipolar.
25 K. W. Triumph, multipolar,
1
25 K. W. C. & C. multipolar, comp.
1
1
30 K. W. Edison, compound.
1 125 K. W. Siemens & Halske. M. P.
75 K. W. Siemens & Halske. Church3
ward type, multipolar, brand
new, for direct connection.
1

4

12 2400-Lt General Electric. 120 K. W..
toothed armature, compound,

Wayne, 125

Ft.

350--Lt. Slattery,

C.

.Tenuev,

CYCLE ALTERNATING
GENERATORS.

1

1 Same as
2 1500-Lt.

H.
H.
4
H.
4
H.
H.
5
7yo H.
7\<i H.
71/2 H.
10
H.
4

Mather.
Commercial, compound.
Card, multipolar, compound.

Jenney.
C.

&

C.

Northern, M. V.
Towle.
New England,

Thomson-Houston.
Sprague.
Thresher.
Mather, square top.
Card, printing press motox-,
multipolar,
direct
connection.

54-62 5.CLINTOM ST. CHICAGO.

Jenney.

H.
H.
H.
H.
H.
H.
H.
H.

P.
P.
P.
P.
P.
3
P.
3
P.
3
P.
3
H. P,
S'/j H. P.

REGORYI

Bullock, multipolar, enclosed.
Korthern, multipolar, comp.
Bain.
Edison, compound.

220-250
1

220-250 VOLT MOTORS.
1
1
1
1
1

ratus

W.

1

STOCK AT OUR WAREHOUSE.

IN

Lar^e stock of Meters. Arc Lamps, Station tnsfruinents and Supplies. All appafully guaranteed In perfect operative condition.
Send for Monthly Bargain
Sheet 'nith complete list and net prices.

Crocker-Whoelei-.
Lundell.

C.

17

P.
P.
P.
P.
P.
P.
P.
P.
P.

Edison.
Lundell.

New
E.

England.

&

multipolar.

C.

Westiughouse, M. P.
Waddell-Kntz.
Northern, multipolar.
New England, multipolar.
-Gen. Elec, M. P., type
C. E.

10
10
12

H. P. Edison, SV. K. W.
H. P. C. & C, M. P.
H. P. Elec.
Mach.
Co.,

12
15
15
15
15
20
20
25
30
30
35
60
50
60

H.
H.
H.
H.
H.
H.
H.
H.

H.
H.

multi-

polar.
P. T.-H.,
10, oil cups.
P. Rockford, iron clad.

D

P.
P.
P.
P.
P.
P.
P.
P.
P.
P.

Card.

Eddy.
Edison,

12

W.

K.

Gen. Elec, M. P., tvpe A.
Triumph, M. P.
Bullock,

multipolar.

Triumph, M. P.
C.

& C,

multipolar.

H.
Edison, 30 K.
H.
Edison, 45 K.
H. P. Northern, M.
H. P. Northern, M.

W.
W.
P.
P.

500-550 VOLT MOTORS.
1

II.

1*.

Lundell.

1

il.

Detroit
Crocker-Wheeler.
New England.
General Electric, type C. A.
Westinghouse, multipolar.

H.
TY2 H.

P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.
P.

H.
H.
H.
H.
H.

P.
P.
P.
P.
P.

GeneralElectric, multipolar.

H.
H.
1
H.
1
H.
IV2 H.
lyo H.
1
1

H.
H.
H.
H.
H.
3
3
H.
3
H.
4
H.
5
H.
5
H.
5
H.
6
H.
714 H.
2
2
2
2

7^/2

Akrl>n.

Northern,

a

&

M.

series.

P.

General Electric, tvpe C. E.
England.
Westinghouse, multipolar.

New

Perrett,
Detroit,

M.
oil

P.
cups.

Thomson-Houston.
Triumph, multipolar.
Mather, square top.
Wood, new armature.
Eddy.

Excelsior,
Churchward

7^2
10
10
10
10

P.,

C.

Thomson-Houston.
Wagner.
Westinghouse, M.

multipolar,
type.

Eddv.
Edison.
Crocker-Wheeler, M. P.
General
Electric,
M. P.,
"C. E."

"NEVER BREAK"

ELECTRIC LIGHT GUARD.
SILVER LUSTER.

Balls"

THE VAN DORN' ELLIOTT
ELECTRIC CO,
Manufacturers of

ASK
YOUR-

SUPPLY
HOUSE.

Sole Manufacturer*

THE VOUGHT-

BERGER
COMPANY,

Patented Aug. 28, 1900.
A Perfect Guard.
Holds

All

Adjustable Clamp Socket.
Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver Lu.sterFlnlsh.

LA CROSSE, WIS.,

The corrugation prevents

all

possible

chance of breaking. Noscrews to loosen and
out. Send for Illustrated Catalogue.

HAMBLIN & RUSSELL MFC.

U. S. A.

fall

CO.,

ARMATURE
AND=

Field Colls,

WORCESTER, MASS.

COMMUTATORS, ETC.
X-RAY APPARATCS.

TEST lUSTRlMEXTS.
Portable Sets for Resistance Faults,
Portable

Sets

for

Insulation

and

We

Capacity.

Galvanometers.
ers,

—

—

Etc.

ti

Coils and X-Ray Machines for Battery and Power Circuits Direct
Permanent or
or Alternating
Portable 4 inches to 18 inches.
control patents and are loie
makers of the

Bridges,

Condens-

Photometers, Etc., Etc.
in print, 4c in stamps.

Catalogues

—

8.

WtLLYOUNB, 97-99

Fields of

ALL OUR

all

Types Rewound.

WORK GUARANTEED.

Caldwell Liquid Interrupter.

Cunningham Mercury

Jet

Interruplar.

Caldwell Stereoscopic Fluoroscope.

ELMER

Armatures, Transformers and

Frankfort St..

Send for Catalogue No. 507
10c In stamps.

Cleveland, Ohio.

-

;

Western electrician

\i8

October

1 1;

I902

THE

TAYLOR CHEMICAL CO.
PENN YAN,
Edward R.Taylor, Penn Yan, N.Y. Edward

Officers:

J.

onstrated

and

many

new

basis.

tirely

a

goods

of

dem=
Manu-

Fully

electrical process.

facture of

-$10.00 Per Share.

-

Hutchinson, Cincinnati, O., V.-Pres. C. A.Taylor, Penn Yan, N. Y., Sec. andTreas.

More than three million pounds

made by a new

Par Value,

$500,000.

Capital Stock,

N.Y.

complete
chemicals placed

success.

on an enFully protected by patents.

See Electrical World and Engineer

Dec. 21, 1901,

of

page 1028; Electrical Review of Feb.

1902, pages

ist,

143-45, and Harpers Weekly, May 17, page 641. The
U. S. Census Bulletin, No. 210, June 25th, page 58, says:

"One

of the

most ingenious as also one

of the

get in on the ground floor of an industry that
rate

production insures an 8 per cent,

of

most recent

Good chance

chemical applications of electricity."

is

to

sure to have a large future.

dividend from the

Long

established business

Limited amount

start.

Present

.

For

of stock for sale.

particulars apply to

EDWARD

R.

TAYLOR, Penn

ELECTRICITY MADE SIMPLE.
233 P«ge».
t08 Illustrations.

GOOD BOOKS
AUTHORITIES ON SUBJECTS MENTIONED.

Cloth $1.00.

By CLARK CARYL RASKINS.

Paper

.50.

The

There are many elementary books about electricity upon the market, but
this Is the first one presenting the matter In such shape that the layman
may undeiEtand it, and, at the same time, not written in a childish manner.

J

This

little

work

is

not intended for the instruca guide for professors.

tion of experts, nor as

The author has endeavored to bring the matter
down to the level of those whose opportunities
for gaining Information
have been limited.

on the branches treated

Four chapters are devoted to Static Electricity
.three each to Chemical Batteries and Light and
Power; two each to T&rrestrial Magnetism and
Klectro-Magnetism; one each to Atmospheric

marouettebldg..

CHICAGO.

—

Diagrams.

III.— Field Coll Construction and Arrangement. IV. Armature
Construction.
V.— Commutator and Brush Holder Construction. VI.—
(^aBingB.
VII.— Motor Suspensions. VIII.— Bearings and Gears.
1-X-— Lubrication. X.— General Dimensions and Data.
XI.— Management
and Repair. XII.— Railway Motor Design.

Motor

MOTORS.

BY GE8. T.
HANCHETT,
M. E.

Pages.

157

1

volume, 12mo, cloth, $1

Polyphase Electric Currents and Alternate Current Motors,

;

FIRST PRACTICAL WORK ON RAILWAY MOTORS.
CONTENTS.— Chapter I.— Forms of Field Magnets. II.—Armature Winding

200

Sc. B.

Edwin

to illustrate the practical application of elementary principles is gaining for it a reputation as a
text book for schools and colleges.

Rods Electro-Chemistry:

JUST ISSUED,
RAILWAY

j

Profusely illustrated. A hand-book for busy people. By
if. Houston, A. M., Ph. D., and Arthur E. Kennelly,

Made Easy,

Electricity

By Silvanus P. Thompson, D. Sc, B. A.. F. R, S.
sixth edition, revised and enlarged. Profusely
with new engravings. 19 folding plates. 2 volumes, 8vo, cloth, gilt, $6.00.
The rapid advance of electrical science made it absolutely necessary to revise the last edition,
and this is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics.
Students and. professors highly appreciate the publication of this extensive
worlv in two volumes.

ELECTRICIAN PUBLISHING CO., 510

ELECTRIC

Srn'sl^l'^fel'cfnc'e.^ Tn^w^w^rk'^'fo:

Applied Electro-Magnetism; Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
Tiie large number of examples that are glveC*

Electricity; Lightning

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS,
FOR STUDY OR REFERENCE.

MODERN

Pocket Electrical Dictionary.

dispensable to the electrician, student and professor. Over 11,000 words and about 15,000
deflnitions. By Edwinu. Houston, A. M., Ph.D. (Princeton). 1 volume, 32mo, cloth, $2.50;
leather, $3.00.

A 6OOK DEVOID DF TECHNICALITIES-SIMPLE, PLAIN AND UNDERSTANDABLE.
J

Yan, N. Y.

JJynamO-llleCtriC l^Jl^^l^it^^^^r
iVlaCnmery.
T\__„-*v*.-»

T7f/s/-4-M«/«

illustrated

By Silvanus P. Thompson, D. Sc, B. A., F. R. S. 1 volume, 8vo, cloth, gilt, $5.00.
The most important work on the subject- A companion book to "Dynamo-Electric MaOne of the text-books in schools of technology and colleges. Beautifully illustrated

chinery."

with

fine engravings.

A Trt'dt-***-^
.TLlgCOrd.

Folding plates.

Invaiujable to the expert electrician.

Edwin

rj. Houston, Ph. D., and A. E. Kennelly, Sc. D.
little work is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written; to explain in a clear and simple manner the equations contained in those works. 1 volume, 16mo, cloth, 75 cents.
r

The
-

A

IVldUC "R-^exr
LLiX^y*
l\7r-^(4i»

^i'

This

Interpretation of Mathematical Formulae.

nelly,

Sc

D.

1

D^iS/iS^:

?L

volume, 12mo., cloth. $i.2q.

most valuable aid to students and

electrical workers,

AT>

(~*
Now approaching its 65th thousand. By William H. Meadow
— f "Pti»/-f*«i/^'J+Tr
J-> V^ (Ji XJieciriCUy.
croft, l volume, 12mo, cloth, so cents. Fully illustrated.
This excellent primary book has taken the first place in elementary scientific works. It has
received the endorsement of Thomas A. EdisOn. It is for every person desiring a knowledge of
electricity, and is written in simple style so that a child can understand the work. It is what ita
title indicates, the first flight of steps in electricity.

Scholars'

A B work
C of Electricity.

JlLs'SS cfott«o"Sf

'

™^""''

'""°'

'

has designed It f(Jr the use of teachers and scholars. A large number of simple experiments have been added, wjlth notes relative to the work. It ^3 the primary
book for school use.
nrtirt
V" TPiTf, "'' Photography of the InvUlble and Its Value In Surgery. By William J.
1 lie ./V Xvd-y^ Morton, M. D. Written in collaboration with Edwin W. Hammer, 1 volume,
ISmo, cloth and sliver, 75 cents; paper, 50 cents.
The work explains in clear and simple style how these extraordinary pictures are taken
through solids. Pull description is given of the apparatus used, and the text is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from tlje negatives of the author. The subjects are varied.
™'""'=' '"""' """'
'
Tfie
of tlie
^n^dl^idTsfen^i!"'""""-";
The first primary work on the subject. A book for the people. The author of "A B C of
Electricity" showed clearly In that work his ability to explain a technical subject for the laymen
who know nothing of scientific terms. He lias written this work about the X Ray in his usual
clear and simple style, and a wide circulation of this useful book is assured. The text cf the
author Is beautifully embellished with tine engravings, and nothing is omitted that will glvi the
public a clear knowledge of this remarkable discovery of Prof. Rontgen. The public wou d do
well to secure both these Important works.

The author of

this

1

Illustrations

and Table.

Price $2.00.

'T'HIS la a book unique In Its treatment of electric railway equipment. The
* Orst ten chapters are devoted to minute description of the details of electric
railway motors that are In use to-day. Each organ of an electric railway motor
la taken up In turn, described and illustrated by examples of present and past
practice, and Its operation explained In the light of practical experlenise. In
short, the review of current practice is of such a nature as to bring ()utthe
reason why the electric railway motor is built as it is to-day. For exiimple,
Held magnets of dllferent types of motors are illustrated and compared, and
their features of merit and fauUs pointed out. Armatures, armature windings,
brash holders, suspensions and other details are similarly treated, each tfetall,
however minute, being exhaustively con.sldered. The last two chapters are devoted, one to the management and repair of electric railway motors, and the
other to railway motor design, a complete design being worked out as an example. A table gives authoritative dataof all types of railway motors In commou use, both in America and Europe. Seut postpaid on receipt of price.

ABC

X Ray.

Sent Prepaid on

!b.eceJpt

of Price.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLOC, CHIGAQO.

ELECTRICIAN PUBLISHING CO., 510 Marquette

BIdg.,
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INCANDESCENT LAMPS.

VVE

have some bargains

in

Lamps.

No job lot, but a thoroughly high

we are prepared

grade lamp that

guarantee fully.

to

We can make prices

that will interest you. As you know,

we

are not in the habit of

rash statements.

day

if

you are

Western

making

So write us

in the

to=

market.

Electrical Supply

ST. LOUIS, U. S A.

Co
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IF
There

is

any place on earth where a good telephone

MORAL

They have
With a

is

needed

it's

in railroad

work.

Buy

:

KELLOGG
U.

stood the test of the largest exchanges in the

S.

and a telephone
value of this cannot be over-

private telephone system connecting your offices, car barn, repair shop,

at your right hand,

you have every employe

at

The

your command.

estimated.'

on the market, and out of that
and asked for his money back. This speaks

In the past year over 72,380 Kellogg transmitters were put

number only one purchaser expressed

his dissatisfaction

Kellogg apparatus.
system too small for our careful consideration.
Lowest prices consistent with high qualities.
We are in a position to make prompt
It might pay you to get our prices on CEDAR POLES.
shipments and our prices are as low as the lowest, quality considered,
for the reliability of

No

&

Kellogg Switchboard
229

So. Green St.,

Supply Co.

CHICAGO,

III.

lOM
THE BECKER TERMINAL HEAD.
WHEELLES3.

Vlllard

Automatic Wheeled and Wheelless Conduit Rods
Are Coupled and Uncoupled Instantly and with Ease.

Furnished with and without wheels, as desired. They will not buckle or form a zig-zag line,
and, with wheels, friction is removed, making them very light running. They are perfectly rigid
when pushed, and become flexible when pulled. The rods cannot become uncoupled by any
means in the ducts. The rear end of the rod has to be raised to an angle of about 45 degrees to
uncouple it. One man can push with ease 600 feet, and a hard blow can be struck with telling
effect without the slightest Injury to tbe rods. The wheels serve as duct cleaners as well as to
remove friction. The castings are of bronze with wheels of chilled cast iron. The rods are made
of hickory, well seasoned In oil to prevent decay. Prices and circulars on application.
25-pair Becker Terminal

Head with

lid

secured to head and fuses in position.

A

practical, absolute protection against ng:htning, sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. We can supply anything in the telephone line. Prices reasonable.

CENTRAL TELEPHONE AND ELECTRIC
Chicaf^o Office:
59 W. Jackson Boul.

Post-Glover Electric Co.,
Cincinnati Agents.

CO.,

009 Market

Street,

ST. LOUIS.

W.

G. Nagel Electric Co.,

Toledo

(O.)

Agents.

JAMES

8.^

BARRON &

CO., Sole Agents,

NEW YORK.

200-206 West Broadway.

SOME OF THE MANY USERS OF VILLARD RODS:
New York Telephone Co., New York.
New York & New Jersey Telephone Co.,

Brook-

lyn, N. Y.

Manhattan Elevated Railway Co., New York.
Standard Underground Cable Co., Pittsburg, Pa,

United Railways Company of London, London,
Eng.
Chesapeake & Potomac Telephone Co., Washington, B. C, and Baltimore, Md.
Etc., etc., etc.

AS SIMPLE AS ITS NAME.
ARE YOU LOOKING FORTROUBLE?
IF SO, GET A COPY OF

"YOU PRESS THE BUTTON,

CHICAGO

TELEPHONE PAY

TELEPHONETROUBLES
AND HOW TO FIND THEM

—IN—
BOTH MAGNETO AND COMMON BATTERY

Electrician

Have unique patented
features giving them
exceptional

SYSTEMS.

8th Edition Just Out.

STATIONS and METERS

Price, 25c.

Publlsiiing Co.,

value.

The Telephone

WRITE FOR CIRCULAR.
Chicago Pay Station Co.,

SIO Ularqnette BuildloK>

130 LA SALLE AVE.,

cnicAoo,

CHICAGO.

By

J.

E.

HOMANS,

A. M,

352 pages.
Clothj Price $J.OO.

L~

An up-to-date, practical treatise on the
installation, care
theory,
construction,

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OFORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO..
6IO WILSON AVE., CHICAGO, ILL.

and management

of telephones

and

their

appliances.

THE OHMMETER
DOES THE REST."

Sent prepaid on receipt of price.

find your circuit troubles in a moment
with our direct reading ohmmeter. Ask your
supply house for it, or write for information to

You can

Electrician

Publishing Co.,

ILLINOIS ELECTRIC SPECIALTY COMP'Y,

510 Marquette

Building,

Cliicago,

III.

TACOMA

BUILDING, CHICAGO.

October

ii,
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RIGHT
LINE.
No sliding parte exo^-pti"^' ttio platinum oontaci points.
All springs GermtlQ silver— lout;, live and dnrable.

Many improvements embodied

INTERNATIONAL"

In

Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.
Harrison and Clinton Streets,

CHICAGO, U.S.A.

International Telephone Mfg. Co.

Party Line Service

ADVANTAGES.
1.

Rings only party wanted.

2.

Locks

all

others out.

Can have up

3.

to 35 on one

line.

The

U. S. Electric

fflfg.

Co.,

BUTLER, PA.

KOKOMO TELEPHONES

It

requires Capital,

Always Up-to-Date.

Knowledge and Good Mechanics,

WE MANUFACTURE

as well as Patience, to maice a

SWITCHBOARDS. TELEPHONES

SUGGESSFULTELEPHONE.

AND EVERYTHING FOR
COMPLETE EXCHANGE.

AMERICAN

Write for Catalog and Prices.

KOKOMO

TELEPHONES CALL
ARE A SUCCESS

MFC. CO.,
KOKOMO,

LET US SEND OUR

IN D.

CATALOGUE

BUY YOUR BOOKS FROM THE
ELECTRICIAN

PUBLISHING

BIO Marquette

BIdg.,

CONSTRUCTION SPECIALTIES.

up or

CASE

SEND FOR SAMPLE.

These Pole Brackets forged
from 3^ and ^^ round iron;
punched for
bolts with

.

.

Write for Catalogue
20-lnch "Spread,"
points up or down.

Correspond with us. We have good specialties and UP-TO-DATE. Tell us what you want.
Corner Brackets, Guy bhims and Special forglngs Made to order.

THE NORTON TOOL

.

cable.

^

do'.\a.

MOON
TERMINALS
Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Jloon Terminal has a
record. It has never lost a

Before auachment.

polo's

JACKSON BLVD., CHICAGO

METALLIC

Simplicity.

forge finish.

TELEPHONE

OUTER

Note Beautiful Mechanicml

U^-lnch "Spread."

39

ELECTRIC

COMPANY,

PATENTED
CALVANIZEDSTEEL
CABLE HANGER.

m

AND TALK PRICES

AMERICAN

CHICAGO.

AND TELEGRAPH

TELEPHONE

GENERATOR

CENTRAL
ENERGY

TELEPHONE AND ELECTRIC

BOOKS.

Electrical

CO., West Park, O.

and

Prices.

MOON MFG.

CO.,

43-49 S, Canal Street,

CHICAGO.

CO.
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22

October

buy WALRATH GAS OR QASOLINE ENGINES
and get

light

STERRETT"

''THE

on the subject.

THE WALRATH

IS

produce as good a com-

mercial light as that" of an automatic steam engine, either belled
or direct connected generator.
Simple, Economical and Reliable.
bend for Catalogue W.

ii

pump

CO.,

is

30 days'

trial.

Descriptive circulars on request.

MARINETTE, WIS.

AGENCIES—

& Hammond

JEFFREY

POWER

MINN.

ST. PAUL,

NO. 69 EAST SIXTH ST.,

Co., Cleveland.

RELIANCE"

THEJEFFREY MFG."CO.
COLUMBUS, 0.

TRANSMISSION

$3.50.

by

STERRETT PUMP COMPANY,

FOR CATALOGUE,

ELEVAriNG,
CONVEYING,

PRIC£,

Mak.n\jfaLCtured

301 Fisher Building, Chicago.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pltlsburg.
MacKay Engineering Col, 149 Broadway, New Yorlc.
Maclcay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

THE STERRETT'

guaranteed to pump any article that is in a liquid form, and handles heavy valve
oils as easily as ordinary pumps will kerosene.
It is made of seamless brass tubing and
durable in every part. There is no leakage of oil, which makes it the cleanest pump to use
ever placed on the market.
Ask your dealer for it or send direct to us. Money refunded If not satisfactory after

MARINETTE IRON

WORKS MFG.

PUMP

OIL

NOW READY FOR THE MARKET.

In making this announcement we believe that we are calling the attention of the entire
engineering tield. and all places where oils of any degree are handled and transferred from
barrel to tank and for general use, to an article that every engineer has long looked for
and retrularly called upon his oil dealer to supply, particularly so when cold weather has
made the handling of his valve oils difilcult and almost impossible with the pumps
heretofore at his command.

Received the Highest Award at
the Pan-American Exposition.
It will

igo2

ANNOUNCEMENT

ARE YOU LOOKING FOR MONEY?
If so,

1 1,

AND MOTORS.

Graphite Brushes

SEND

JOSEPH DIXON CRUCIBLE

BULLETIN.

RELIANCE ELECTRIC

fully tested and proved superior to any in the market.
be pleased to send sample.

That have been

We shall

FOR

COMPANY,
MILWAUKEE,

CO.,

-

Jersey City, N. J.

—

TO
THB

SAMSON turbine:-"
ESPECIALLY ADAPTED FOR DRIVING

ELECTRIC LIGHTING and POWER PLANTS,
On account

of Its

HIGH SPEED and EFFICIENCY,

WIS.

-

AGENTS WANTED EVERYWHERE.

also

GREAT NORTHWEST

The Wisconsin Central Ry. will take you there
in proper shape.
Dally trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

JAS. C.POND,

BALANCED GATES.

Gen'I Pass. Agent,

These qualities, maintained to such a High Degree of Perfection, assure exceedingly cloie regulation
and economical use of water. Copy ot "Official Holyoke Tests " furnished on application.

Mllwsnkea,

Wlk

Write Dept. "D" for Catalog.

JAMES LEFFEL &
_

SPRINGFIELD,

The

CO.,

"Best

of Everything

O., U. S. A.

HIGH-GRADE
through
THE
Cliicago& North-Western

train service of the

ENGINES
VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

way from Chicago

to

Rail-

Omaha,

Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

management can make

it.

The Overland Limited, a
magnificent electric-Iigiited train, less
than tliree days Chicago to San Francisco, daily.

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

TIse Colorado Special, only
two niglits to Denver from tlie Atlantic
seaboard. Solid train Chicago to Denver.

TheNortli-WesternLimited,
an

electric lighted daily train

between

Chicago, St. Paul and Minneapolis.

& SONS
niLWAVKEE.

W. BAYLEY

WIS., U.

S.

CO.,
A.

H. R. MCCULLOUGH,
3(1

Vice-President.

W.

B.

KNISKERN,

Gcn'l Pasg'rand Tkt. Agt.
III.

Chicago,

October

ii,
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t4M'C0RMICK TURBINE.
On Vertical or Horizontal Shaft.
Fspecially Adapted for Electrical Work.

\S VICTOR TURBINE

Gives a higher percentage of useful effect than any other water-wheel
her< tofore made. All sizes, lii^ht and left lmn<i, are built Irom jnilterns perit'L-U'ii iimier systematic tests In the Ilolyoke TL^stlnt;; Flume.
Parties having power plants which are unsatisfuctorv. and those contemplaiiuL; (lie improvement of powers, will Dnd U to their interest to conier
witli lis, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REOUIREMENTS

mounted on horizontal sha't is shown by the cut herewith. The water
is discharged at one end through the draft tube, and, in this case, the
usual end thrust connected with single wheels is entirely provided for.

ANb SEND FOR CATALOGUE.

S.

The high

MORGAN SMITH

REGJRADE MARKS

JhE PHOSPHOR

--

CO., York, Pa.
SALIENT

BRONZE SMELTINGCO.QMITED,

FEATURES

•ING0TS,CASTINGS,W1RE,R0DS,''SHEETS,ETC.

OF THE

— DELTA METAL—
CASTINGS, STAMPINGS
FORCINGS
and

/^j\.

X

se regulation, great capacity, high efficiency, perfect

cl.

2200 WASHINGTON AVE.PHILADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE

yA,jJ>/,r-i.:8i^>M'-

speed,

cylinder gate and steady motion are

'

\

....
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ORIGINAL AND Sole Makers

IN

VICTOR

THE U.S.

I

TURBINE.
SsS*"

WR MAKE

The business of the
Western Electrician for the
Year 1901 was the largest in
history of fifteen years.

SPKOIALTY ALSO OF

STEAM AND POWER PUMPING MACHINERY FOR ALL PURPOSES.
AIR COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELL'S FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.
IP

INTERESTED ADDRESS

The Stilwell- Bierge & Smith -Yaile
DAYTON, OHIO,
NEW YORK.

its

.V

141 Bioadway.

PHILADELPHIA. 612 Arch St.
CHICAGO, 311 Dearborn St.
LONDON, E.C.,97 Queen Victoria

BOSTON, 73 Oliver St.
NEW ORLEANS, 304 Hennen BIdg.

St.

BiLTIIVIORE, 1507 Continental Trust BIdg.

CLEVELAND, 1116 New England
E. F.

ONE

Co.,

U. S. A.

AUSTIN, Sales Agent,

BIdg.

Smitli Block,

P.TTSBURG, PA.

HORSEPOWER

ILLION

OF-

Babcock

&

Wilcox

Boilers
ARE

IN

DAILY USE

IN

ELECTRICAL GENERATING PLANTS.
They are used

in

a greater percentag:e of

IM
than any other single detail of steam machinery of any one make.

SEND FOR OUR BOOK "STEAM."
BRANCH OFFICES:

BRANCH OFFICES:
BOSTON, 3S Federal Street
PHILADELPHIA, III0-III2 North Am.

BIdg.

SAN FRANCISCO, 32 First Street.
PITTSBUROH, 1218 Frick Bulldlag.
NEW ORLEANS, 339 Caroadelet Street.

The Babcock & Wilcox
85

Liberty

St.,

NEW

YORK.

Co.,

CHICAOO, I2IS Marquette BIdg.

ATLANTA, OA., 817 Equitable BIdg.
CLEVELAND. 706 New Baglaad BIdg.

MEXICO CITY, 7 Avealda Juarez.
HAVANA, CUBA, 116'A Calle delaHabana.
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V/RITE FOR PRICES

We make

E E.NAUGLE TIE CO.
ADAMS

ST.

1902

POLES! E TIES!

CEDAR POLESandTIES
135

ii,

CMICAQO.

a specially of

SAWN REDWOOD POLES.
REDWOOD TIES FOR SLEEPERS.

O.

HUES

J.

Producers and Wholesalers

Cedar

\A/hii-te

UNION LUMBER CO.,

of

Main Yard and OfHce at MENOMINEE, MICH.
Branch-Yards— Nathan, Mich.; Stager, Mich., and Pemblne, Wis.
We

have a good assortmeat

Send

list

of Poles

on band, aod cao execute orders promplly.

CROCKER BLDG., SAN FRANCISCO, CAL.

Write us for Prices.

DON'T FORGET US

of requirements

for quotations to

W.

H.

ANDERSON & SONS,

St. Aubii Ave., Detroit,
Manufacturers Tools and Iron Work for
Telephone and Kailway Construction.
IT'LL

PAY You WELL.

WESTERN CEDAR POLES
l-0\A/

stocks:

Idaho-Montana.

PRIONS.

Address B.

F.

VREELAND, Denver,

if

you need

I

CHESTNUT POLES

Colo. (Main Oftice.)

For TELEPHONE,
M.KLCIN

&

NEW ORLEANS

AMERICAN CREOSOTE WORKS

5I0N.

LA.

Our Tool Book
St la

ROUND AND SAWN TELEGRAPH POLES,

BUILDERS' TOOLS.
iells

of interest to

copy now,

alt

kbout tbem.

CROSS-ARMS, CROSS-TIES, CONDUITS.

Uuemeo. Get &

FREE.

Write for catalogue, with U. 5. Agricultural Dept. reports on durability, showing
thirty years a certainty. The newest and most modern plant In the country.

Headquarters for Linemen's Tools.

MATHIAS KLEIN

&

S0NS,''-§^<S'<5\?'E£^^

CAPACITY, 18,000,000 FEBT

B.

life

of

over

M. PER ANNUM.

READ THE

ELECTRIC LIGHT
STREET RAILWAY Purposes.

Large Assortment.

>

LINE

or

The Medora Milling
MEDORA, IND.

Co.,

ELECTRICAL PAPER.

The Telephone Hand Book,

New Dynamo

Tenders' Hand Book,

BeH Hangers' Hand Book,
Incandescent Wiring Hand
Electric Transmission

Book,

Hand Book

Comprise the famous Western Electrician Hand BtiOk Series.
Price,

by mall, postage prepaid.

$1

A VOLUME.

Electrician Publishing Co.,
510 Marquette

Building, Chicago.

J

October

ii,
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GEDAR POLES

IINOSLEY BROTHERS COMPANY.WnOLESALE PRODUCERS ""g^^'i'il^"^'
PQRTLAND.OBEGON &SPOKANE,WASM. 5D-F0OT TO 80 FPOT POLES OUR

SPECIALTY. MAIN YARDS, MENOMINEE,

STOCK
BIGGEST EVER.
SHIPPING FACILITIES
NEVER BETTER.
GRADING ^^»- CAREFUL AS WE CAN BE.
PRICES 1^—i.^.^ OUR STRONG POINT.

—

M ICM.

Central Manufacturing Go.
Chattanooss,
Teen.
Mfrs.

and

Dealers Id

MALTBY LUMBER

BAY CITY, MICH.

CO.,

Yellow Plae,
Cross Arms,
Looast fits,
Oat Fins, £lectrieal UoaMisgs, Oak Braetets.
LAROB ATOCK» UN HAND.
Delivered prices quoted, F. O. B cars, your city,
-

IVIIXI

any quantity.

In

We Can

Load Mixed Cars

of
Send your Book Orders

TELEPHONE POLES, CEDAR SHINGLES AND POSTS
Choice Stocks, Right Prices.

THE MORSE CEDAR

Write us at once and

CO.,

tell

610 Marquette

us just what you require.

Saginaw, Michigan.

-

to

ELECTRICIAN PUBLISHING CO.,

WHITE CEDAR POLES.

" ALL

Bld^., Chicago.

L.

BROOKS,

TOMAHAWK,

WIS.

Pr^mp-fc Shiprkt^nlis 'from l_^re^

CEDAR POLES

CEDAR

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

C. H.

LONG DISTANCE

S'tocslc,

"

'PMONE,

A.P.Hopkins &

Co. Escanaba.Micm.

CO.,

WIS.,

Producirs and Wholetalirs of Whita Cadar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

THE HOLCOMB-LOBB COMPANY

CEMR POLES d^ POSTS

)
'

7«S HAHOUETTE BLDC.

Cedar

CHICAGO

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Lirg* Stock CeriitnU;

m Hm4.

Dm
EC
rULCd.!
IDAHO CEDAR fp

to

80

j

want your

Inquiries alway*',

BUY YOUR POLES FRCI* FSRST HANDS-THE PRODUCER.
D. M.

I **

FULMER LUMBER

CEDAR

Poles

IT

CO., Florence, Wis.

F»AY

\A/I

POLES
YOU

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

KELLOGG SWITCHBOARD and SUPPLY
S29 So. GREEN ST.,

CROSS

R12

PINE

i

AND

FIR.

CO.,

ILL.

Keystone Telephone Building. Philadelphia, Pa.

.

ARMS.

Ohemlcal Building.

WPTT

nS'if ifVp, { Electric Building. Cleveland,
OFFICES.]
3^g uroadway, New Ynrk.

ftJENNINBS,!
ST. LOUIS.
LONG LEAP

'

ft.

W«

PRODUCERS.

CHICAGO,

IBERTHOLD

WMIYi eiSAR.

ILL.

POLES, TIES, POSTS, '"vr/r*".:

POLES

Ohio.

W.

C.

STERLING & SON,
MONROC, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Troducers for 20 years.

Hare VOU read the

NEW DYNAMO TENDERS'
HAND-BOOK
By

NOT,

IF

Dynamo
out

F. B.

POLE DEALERS ADVERTISING
IN

BADT?

WHY NOT?

tenders cannot get along with-

it.

THE

WESTERN

ELEC-

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

WITTENBERG CEDAR

CO., Wittenberg, Wis.
LOW PRICES.

A LARGE STOCK AT

Sent prepaid on receipt of price, $r.oo.

ELECTRICIAN PUBLISHING CO.,
510 Marquette

Building.

CHICAGO

White Cedar
SSo'S-iil^""^ SOUTHERN
CEDAR POLES
JIJIJ
IILIIIb
^" TROLLEY*
"^'"
UPON
the best pole

SPECIAL PRICES

A. E.

Poles

the market for

ELECTRIC LIGHT WORK.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 lumber Exchange, Minneapolis.

in

Yellow Pine Cross-Arms, Locust and Oak Pins.
Ask for Prices.
Large Stock Always on Hand.

Minn.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

New

York, N. Y.
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BARE COPPER WIRE.

RUBBER COVERED W!RE.
WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

ROEBLING'S SONS GO.

NE'V-ORK.
•

much

frictionless

of

con-

very

BATTERY FAN OUTFITS

AI.TON

...WITH...

EDISON PRIMARY CELLS

PERFECT PASSENGER SERVICE

Are the only efficienr bariery fanniitnts on tbe
market. Invaluable for the &ick room.

CHICAGO""" KANSAS CITY,
CHICAGO ~" ST.LOUIS.

ST.LOUIS-'KANSAS CITY.

HOT

SVKINGS.Ark. DENVER. Co

TE.VAS.

FLORIDA UTAH,

IF YOO ARH CONTEMPtiATINQ A TRIP. ANV PORTION OF WaiCH CAM BE MABB OVER THE CHICAGO
* ALTON, IX WIL.D PAY YOU TO WRITE TO THE T7NI>Eia*
SIQNED FOR RATES, MAPS, TIME-TABLiES, SXO*

Geo.

Charltok',

"Practical and to the Point"
IS

a high-grade

J.

OBliSBAI^ PASSENQEIB AOUMT*
CHIOA.OOt lUa

than that

any other meter* The

result is

EDISON

and a

element

lighter

Wl

move-

fine jewel

moving

CLEVFL4ND.
SAN FRANCISCO.

I

III

Im

Wattmeter
train,

II

SEJTWBEN

Integrating

necting

TDCUTnU
lnCI1IUil(

CHICAGO

Westinghouse

ment,

HICAGO.

AMERIG/^ MOST POPULiAK RAJIAVAY

The

has a

OFFICE WIRE.

ALL THAT NEED BE

OF

S.ilD

THETELEPHONE HAND-BOOK
By Herbert Laws Webb.

instrument of precision,

160 Pages, 133
Cloth,

The book

which accurately records the lightest of loads

llIastratioii8,

Price $1.00.
Write for Catalogue No.

for those interested in telephony.

ELECTRICIAN

PUBLISHING

EDISON MFG.

CO.,

FACTORY,
New Jersey,

5IO Marquette BIdg.,
CHICAGO.

of power-

factor, frequency,

NEW YORK

Orange,

U.

S.

CO.,
OFFICE,

83 Chambers

Street.

A.

CHICAGO OFFICE, 144 Wabash

"The RecogniZLd

independent

4.

Avenue.

Authority on Wiring and Construction."

The universally adopted National Electrical Codeexplalned
and illustrated in this year's edition of the hand-book.

tem-

Standard Wiring
For Electric Light and Power.

perature, wave-form, etc*
FOR ILLUSTRATED BOOKLET ADDRESS NEAREST SALES OFFICE OF THE

Westlnghouse Electric
and Manufacturing

By H.C.CUSHING,Jr.,A. I.E.

IN

ADOPTED
BECAUSE

Co., Pittsburg, Pa.
CITIES.

other Techni-

cal Colleges and Schools.
By over 27,000 Electrical Enginee.'*s, Central Station Managers
and Wiremen.

It Is

ALL LARGE

Engineer and Inspector.

By the Fire Underwriters of the United States.
By Cornell University, Stanford University and

the only hook on Wiring and Construction kept strictly

up
It

SALES OFFICES

E., Electrical

to date.

contains

all

the necessary Tahles, Rules. Formulas and Illus-

trations.
It settles disputes,
disputes.

and

if

referred to hefore wiring will prevent

Flexible Leather Cover (pocket size), $1.00.
Sent post paid upon receipt of price, by

SIO

ElECTRICIAI PuBLISHINa Co.,
CHICAGO,

Marquette Building,

ILL.

October

ii,
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RAILWAY

GENERATORS

m

575 VOLTS.

DIRECT CONNECTED.
LAMINATED POLES.
VERTICAL SPLIT FRAME.
STANDARD SIZES. 100 to 800 K. W.

TYPB MPL

10-400-120

DIRECT CONNECTED OB AERATOR —VERTICAL SPLIT FRAME.

LITERATURE.
Bvjlletirv

1024 — Type

MPL

Bxilletirv

1025 — Direct Current Belted Generators.
Send post&l

Fort

Wayne
Main

Office

Direct Connected Generators.
to

nearest office.

Electric Works,

and Factory: Fort Wayne. Indiana.
BRANCH OFFICES:

Bost«n, M»js.. 518 ExcKa.n<« BIdg.
SyrMuso, N. Y.. 717 Dlll&ye Bide.
ChlMgo, III.. 623 MB.rquett« BIdg.

New

York. N. Y., 40

Now

St.

PhllB.delpKI&, Pa.. 1100 Penn Sq. Bide.
St. Louis, Mo., 818 Lincoln Trust Bldg.
St. Paul, Minn., 615 CeriTta.nlei^ Life Bld«.
GreL.nd Rapids, Mich., 222 Houseman BIdg.

Plttsburtf, Pa., 902 Fifth Ave.
Clnclnn&tl, O., 402 Nea.ve BId«.
AtlaLnte.. Gb... 8 South Bro&d Si.
Yokat>ai.me., Ja.pan, Bsgnall & Hllles.

o
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METAL LETTERS

FOR ELECTRIC SIGNS
Durable, Fireproof, Waterproof.

ALUS-GHALMERS
CHICAGO,

nam]

DR^MZ^WIRL

CO.,

U. S. A.

V-*

Sole Builders
of

REYNOLDS
CORLISS
ENGINES

r»

For
20 inches high. 6 lights to height, of letier
Complete electric signs for indoor or outduor

All

SPECIAL ENGINES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.

"Write for Bulletin Ko. 3.

PUMPS AND

RIEDLER

GOLTZ ENGINEERING CO.,
1502 Monadnock Block,

tempered
t°r Use-^^

ready

Power Purposes

Reynolds Corliss Engine.

display.

Ceme

AIR COMPRESSORS.

^'E5 FOR

N.CftNALST-

CHICAQO.

^^O

ILL.

U-SA

METALWORKERS
'

T.°c^^£^,''S-

VULCANIZED FIBRE.
Highest grades for electrical insulation and mechanical purpoies, in sheets,
and special shapes. Catalogues and samples oo application.

tulxs, rods

VULCANIZED FIBRE

CO., - Wilmington, Dei.

The Bossert Electric Construction

Co.
MANUFACTURERS OF
STEEL OUTLET AIVD JUNCTION BOXE!$,
SWITCHBOARDS, PAWEIi BOARDS, Sl^VlTCHBS, ETC.
ivi

o D e: R IM
AMERICAN ELECTRICAL HEATER CO.
Manufacturers Eleclric Heating Appliances,

Write

for cataloffuo.

I

93- 97 River St.
I

DETROIT MICH

WE CAN PLEASE YOU
IN

MECHMICEDMFI

ELECTRICAL

IT COSTS FARX/EJiS

GLASSWARE

Is independent of veaHier. TKefani«
poshive in action. Responds instairtly
to sudden demands for more steam.
Burni cheap fuel. Costs practicall}' noiMng

AND ARE PREPARED TO FURNISH YOU WITH
GLOBES OR SHADES FOR ALL
TYPES OF LAMPS.

for operation TiAen exhaust siesn is utilized

B.r. SXVJMCEYANi:

THE LINE OF

OPEN AND ENCLOSED,
OUTER AND INNER ARC
GLOBES AND SHADES.

Co BOSTON.

NX-W YORK- PHllADELPHIA - CHICAGO » XONSON

WRITE FOR CATALOGUE.

THE CENTURY GLASS

s Black Diamond
Bat, 1808.

File

Works I

FOR f.irSJFAC

iJCsiiT

Special

Medalt

Prize

Gold Medal

al

International

at Atlanta,

Expositiofis

1895.

OUB eoODlS ABB OS 8AI.K IN EVEBT I<BAI>IKe H[ABDWABK
lilTOBB IN THB UNITED STATEH AND VANADA.

G.

rorMcmrfm m^mr.

Ine. 18*S.

Twtlve

Awarded

BUFFALO

CO., BELliiRE, OHIO.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

^
fjf

I
^

fi

urn-. f-0 FORr,r- rof ip/i, fir

m

ini.

Vol.

$3.00

Pn

Aiiui.

OopTrlpht, 1901. by Eleotrlclftn
PiibUsMnpr Company, Chicago.

CIMDI
FV
iw r^ ! EL A.
O
I

I

CHICAGO, OCTOBER

Entered at Chicago Pl^(lto]lHce eis
mhtl matter of the sooond claue.

18, 1902,

INSULATED
wires and cables.

N.

75-81 Comhlll,

BOSTON, MASS.

Okonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE

WIRES AND CABLES
Nationml Code Standard.

CRESCENT INSULATED WIRE AND CABLE

CO.,

"''> ^^"^ ^*' 'a«>o^> TRENTON, M. t.

U BAR^CLAv'siRECT.

"'p™'!'-

Wires.

The Bossert Electric Construction Go.
MANUFACTURERS OF

CO., Ltd

253 Broadway, Mew

""'s'"-

Geo.T. Manson.Gan'l Supl,
W. H. Hodglns, Secy.

York.

STEEL OUTLET AND JUNCTIOW BOXES,
SWrrCHBOABDIS, PAKFIi

INDIANA RUBBER AND INSULATED WIRE CO.,
822 The Rookery,

JOKBBBOBO. IKD.

ire tested at Factory.

^

Pittsburg.

Mills Bldg.,

p

Cable

San Francisco.

ElecfricCablesiGoiiduJts, Wires and Accessories.
Also HUrlt erade Bnbber Covered Wires and Cabloa.

2,000

-^

Go.

1226 Beti Bldg.,
B6 Liberty St.,
New York City. Philadelphia, p«.
101 Milk St., Boston.

Westinghousb Bldg.,

Chicago.

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.
TBLEPHONB, TBLBORAPH AND PIRB ALARH CABL.B5.

BOABDiii, SVTITCBES, BTG.

Underground

Standard

MANUrACTURCRS OF
Paranltt Rubber Covtrad WIras and Cablas,

Wins

L

Sole Manufacturers of

TRADEMARK.

All

R.

CRESCENT RUBBER INSULATED

THE STAJTDABD FOR
BVBBER INSITL.4.TION.

f

Co.'s

OFFICE AND FACTORY: BRISTOL.

1889—Paris IBxposition,
Medal for Bnbber Insnlation.
1893-World's Fair,
Medal for Bnbber Insalation.

'i^'Sil^ni ch*:«";.

India

Bnbber

RUBBER COVERED

Simplex Electrical Company,

137 Monadnock Block, CHICAGO.

1

1§,

D.

Xatioisul

R

1.

RUBBER COVERED. WEATHERPROOF. UNDERGROUND AND SUBMARINE.

""h"r "ixsoV"'"^

10 Geits a Copy.

IN USE.

Blpolu- uid Haltlpolar
tro'n }^ to 60 lioraepowar.

BARE AND INSULATED

Hofton
Oyaa*

mo* from 10 llffht* to TOO. W* mB
or rent.

Qood profit* for ageati.

Tkc UolMtrt Ele&MI|.Co.Jror.OUa.

lncand«scent Lamp Rvplacer and
Gl««ner replaces and cleans any o.p. lamp
Tfi*

at anjr height or angle.
Incandescent Electric Light Manipulator Co.,
1

1

6 Bedford

St.,

Boston, Mass.

ELECTRICAL WIRES

orxxKD

PHOENIX 6LASSC0.I

OF EVERY DESCRIPTION.
CROWN

ELECTRICAL ENGINEERING TAUGHT BY MAIL.

MANUFACTURERS OF

HAIL BONDS.

GAS AND ELECTRIC

Write ror.our free Illustrated Book,
"Cat 1 Become ao Electrical Eaglneer."

We

teach Electrical EoKlneering, Elec-

tric Lighting. Ktectrle Railways,
ical Etifflneerliig. Mechanical
et«. at your home, by mall.
Indorsed by Thos. A. Edison.

MechanDrawing.
Institute

GLOBES, SHADES, Etc.

American Steel &Wire Co.
CHICAGO.

Electrical Engineer Institute,

Dept. K.

240-242 W. 23d

St.,

New

NEW YORK.

WORCESTER.

DENVER.

A OOPV OF OUH NBW ANB
LATEST CATALOQUC.

SEND FOR

SAN FRANCISCO.
Pittsbnrgh.

York.

New Tort

GUcagiL

ERICSSON SWITCHBOARDS
Of

all aiEea. Telephones for all nseei. IVrite
for partienlars and tell yonr needs.

ERICSSON TELEPHONE CO.,
296 Broadway,
IDEAL FIRE PROTECTION FOR ALL

FOR HIGH GRADE

ELECTRICAL APPARATUS.
Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

MONARCH

FIRE APPLIANCE CO.,
247-240 Pearl St..
New York City.

^ESTIIN

ElBDMcal

Waverly Park,

mtmmi

NEWARK,

NEW YORK.

VARNISHES
INSULATING
ADDRESS
Standard Varnish Works

CHICAGO

Co.,

NEW YORK

K

London

CENTURY

N. J

WESTERN ELECTRIC COMPANY
STYLE"M'.'

Illmis&ied Dial
Portable Direct Beading
Voltmetera and Millivoltmetere. Ammeters and Mil-

ammeters, Wattmeters
aDdVoltmeters, for Alter'
nating and Direct Carrent

Tbe«« itmtrnmeDt^ are
baaed apon tb9 ume fteo•ral prlDclpIo and are joat
aa accurate oa oar regular
BUcdard PorUble Direct
Oarreot Voltmeters and

Olrouita,

Our portable InetrameDta
are reco^lzed aBBtandardii
tbe clTlllzed
world.
throngbout

Ajnmeteni, btit are mach
Urgar, aod tbe working
part* ere Incloeed lo a
Daatljr dealgned.daat-proof
eaat-lron case which ^Seot'
(aty ihields the lontmmanta (rom diatnrblDg foSnenoae of exteroal mag-

Oar Semi-Portable L«Standard Volt-

Iroratory

meters and Ammeters are
sttn better.

They are tbe most

aatieflalda.

BCRLIN
rtc«l

—

Europeaa Weston Elee
In«tninieQt Co., Ritterstrus*

Weston Standard Illuminated
Dial Potential Indicator,
Style B.
"Flush type.'*

relia-

ble, absoiote fltaadardt for
Laboratory use.

LONTjoN".— Elliott Broi., Mo.
8t. MartlnB Lane.

Xention the Wx9tvrn ELEc?Bim,X when writing /or catalogues,

101

-

::^'

18"

WE CAN PLEASE YOU

ELECTRICAL

IN

THE LINE OF

GLASSWARE

and are Prepared to Furnish you with Globes
or Shades for all Types of Lamps,

OPEN AND ENCLOSED, OUTER AND INNER
CUOBES AND S HAPES.

kitC

WRITR FOB OATALOOUa.

THE CENTURY GLASS

CQ., BELUlRE.0Hl0.

'
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DUNCAN INTEGRATING WATTMETER
COMMUTATOR TYPE

FOR DIRECT AND ALTERNATING CURRENTS

AN UP-TO-DATE METER
DESIGNED TO MEET THE REQUIREMENTS OF CENTRAL STATION PRACTICE

ACCURATE.

SENSITIVE.

DUST

DIRECT
READING.

PROOF.
.^^'

Nonoxydizing Commutator and BrushesPermanent Magnets That Stay Permanent.

Armature Easily Removed
Spring Seated Jewel,

Large

Dial

With

Inspection,

for

Removable Spindle Point-

Circles

in

a Straight

Line.

WRITE FOR PRICES

Duncan Electric Manufacturinc
LAFAYETTE, INDIANA,

U. S. A.

Co.

:

October

1

WESTERN ELECTRICIAN

igo2

iS,

Storage
BatteryGo.
The ElectricPHILADEL
PHIA
MANUFACTURER

Cbloribe Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
Price Lists

and Descriptive Bulletins forwarded upon request

SALES OFFICES:
PHILADELrHIA.

BOSTON,

Allegheny Ave. and 19th
ST.

LOVIS.

Wainright

ULiildinsr.

60 State

St.

Street.

NEW YORK.

CHICAGO.

100 Uroadwav.

Marquette liuildinp.

HALTIMORE,

DETROIT.

Continental Trust Building.

Michigan Electric Company.

New England

HAVANA, CUBA.

SAN FRANCISCO,

CLEVELAND,

F. G. Greerwood, Mgr.,34 Empedradj St.

Nevada Block.

Building.

ELECTRIC

SPRAGUE

COMPANY'S

DIRECT CURRENT MOTORS
are unequaledfordriving all
classes of machine tools.
Write for Descript ive Bulletin No. 206.

St.,

New

YEARLY INCOME

$100,000

GENERAL OFFICES:

527 W. 34th

York.

to fifty central stations now using Federal All-Metal Electric Signs. Will average $200 to
of station capacity. Engraving shows our new No. 108 ornamental
S300 per year per
sign. Write fur IJuUetins descriptive of Federal Signs. Mailed free to central stations.

Kw

CHICAGO OFFICE:
Fisher Building.

FEDERAL
ELECTRIC
MARKET
CHICAGO,
84

ST..

COMPANY,

ILL., U. S. A.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

^

^

L:

THE CUTLER-HAMMER MFG. CO.
OFFICES AND

AGENTS

STURTEVANT ENGINEERING CO., LONDON. ENG.
XILBOURNE 8 CLARK CO., SEATTLE. WASH.

An INCANDESCENT LAMP represents a

408 N.J.

R. R.Ave.,

mlnlmim.

A successful lamp manufacturer can not afford

NEWARK, N.J.

BRANCH OFFICES:

FACTORY:

NEW YORK-CHICACO.

MILWAUKEE.

large investment of capital, ingenuity and siiiiied worliniansliip,

BAKER

tigllance In cutting costs to a

MAIN

& CO.'SNEW YORK.

sold at a price to low as to necessitate eternal

is

it

B

to experiment with poor materials.

120 LIBERTY ST.,

This explains

iiie

popularity of

We Duy and
Refine

Platinum
Scrap also.

IIMUIVI

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
—
Akron Smoking Pipe Co

B
AUis-Cbalmers Company

Allen Company, L.

11

20

—
American Battery Co
Amer. Electrical Heater Co..—
15
Amer. El. Telephone Co
American Electrical Works ..11
AmericanRefl.it LightingCo.20
Amer. Steel A Wire Company 1

Anderson
Baker

4

Sons,

W. H

& Company

17

3

Wire A Mfg. Co. 20
Chicago Insulated Wire Co..—
C, M. «t St. P. R. R
13
Chicago Pay Station Co
14
Christensen Engineering. Co 9
Columbia Telephone Mfg.Co.14
Consumers Carbon Co
8
Continuous Rail Joint Company of America
8
Crescent Ins. Wire & Cbl. Co. 1

General Electric Company.. 5
General Incandescent Arc
Light Company
7
General Incand. Lamp Co
Great Western Smelting A
Refining Company
13
Gregory Electric Company ... 12

Crocker- Wheeler Company
4
Cutler-Hammer Mfg. Co
3
Cutter Elec. & Mfg.Company—

—
Fuse Company
Dearborn Drug A Chem.Co.. «
Diamond Meter Company
DlckeTool Company
16

Hazard Manufacturing Co.. ..20
Helios-Upton Company
4
Hobart Elec. Mfg. Company. 1
Hoffman, G.
12
Holmes Fibre Graph. Co
7
Hopkins ACo., A. P
17
Huebel Company, C.J
16

Dixon Crucible

Humphrey, Henry

Chic. Fuae

.

.

.

.

—

Hamblin A Russell Mfg. Co.. 7
Hartford Steam Boiler Inspection A Insurance Co ... 16

.

Bario

Vacuum

Co...,

BameK Company,
Barron
Btyley

A:

G.

10

AH

Co., J. S

i

——

20

W

—

H

20
11

Boesert EL Construction Co.. I
Brooks, Hall L
17

Brown & Leasure
Co

Buffalo Forge

10

20

Cenirml Electric Co
5
Central Manufacturing Co., .—
C«ntral Telephone & El. Co..—
Cenlmy Glass Co
1

Ch*»6-Shawmut Company. ..u
Chlcsfo & Alton Railroad.... 8
AN. W. R. R
13
Chicago Edison Company. 4, 12
C.

i W.

.

Sona Co.,
J6
Beardslee Chandelier Mfg.Co.lO
Beardsley Gravity Dam it
Construction Co
Benhold <Si Jennings
17

BeBly & Co., Charles
Bonvllle. Edward

D.

.

.

—

Co., Joseph.. 16

W

Duncan

Electric Mfg. Co.... 2
Edison Decorative A Miniature Lamp Department
10
Edison Mfg. Company
4

Edwards

A Company

7

Electrical Engineer Institute.

Electric Appliance

Electric Storage Battery Co.. 8
Electrician Pub. Company ... 19

——

A

Fulmer Lumber

Elec.

Co....—

Co.. D. M.

.

Mfg. Co ..12

lUinols Maintenance

Co

11

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co.
India Rubber A Gutta Percha

1
1

.

Insulating Company
8
Intemat'l Corres. Schools....International Tel. Mfg. Co. ..14

l

Faries Manufacturing Co
Federal Electric Company... 3
"For Sale" AdvertiBcment8..I2
Ft. Wayne Elec. Works.. Inc. 19
Fowler. John H
17

Franklin Eng.

10

.

1

Company. 10

Ericsson Telephone Company

Illinois Electrical

H

..17

Jeffrey Manufacturing

Co

Johnaton, Thomas J

Kokomo

Tel.

A

El.

M. Co.

Leffel

A Co., James

Company

1.5,

I^ox* 01a.fi»e»i:£led J.t^CL^3£.

16

Phosphor-Bronze

Maley, Martin

11

Cell

Co

16

Sterling Electrical Mfg. Co. .11
Sterling Electric Company... 14
Sterling Varnish Co., The.... 10

1

Pignolet, L. M
Pittsburg A L. S. Iron Co
Porter Cedar Company

10

Sterrett

17

Stilwell-Blerce

17

Rauscher, John

—

Company
Stow Mfg. Company

Hugo

Pump Company
19
A Smith-Valle
13
.'.—

Stromberg-Carlson TeL Mfg.

Company

Relslnger,

Reliance Electric Company. .18
Replogle Governor Works.. .16

Sturtevant Company, B. F...20

Matthews A

Reynolds Electric Company.—
Roebling's Sons Co., J. A
18
12
Rose Electric Company

Toerring Company, C. J
Torrey Cedar Company

10

Triumph

10

Mayer, Geo.

Bros.,

W. N

11

M

11

McLennan & Company, K..
McNamara Brothers
Metropolitan Tel.

A

..10
11

El Co. ..14

Mica Insulator Company
Miller

10

Anchor Company

10

Miscellaneous AdTs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co.. The

12
1

—
15

Morse Cedar Company
Mott A Company. J. fi
Munsell A Co., Eug«ne

17

4

—

National India Rubber Co..
Naugle Tie Co., E. E

New York

Ina.

..

Wire Co

1

16

8

1

Okonlte Compftny, The
Osburn Fle.xible Conduit Co

10

S.

Maltby Lumber Company ... 17
Manhattan Elec. Supply Co..—
Marinette Iron Wks. Mfg. Co.l9

Norton Tool Company, The.. 15

17
1"

Wire

Company

4

.

ply

Phoenix Glass

Lindsley Brothers Company.. 17
Lowell Model Co
13

Machado A Roller

Phillips Insulated

—

16

KartaTcrt Manufacturing Co.20
Kellogg Switchboard A Sup-

KlelnASon. Mathlas
K oilier Brotiiers

.13

Leather Preserv. M. Corp

Paragon Fan
Parsell
Perrlzo

..

A Motor Co

A Weed

A Sons
Phillips, Eugene F

1

—
—

Sargent & Lundy

7

—

Sawyer-Man Elec. Company.—
12
Schoonmaker Co., A. G
10
Schott, W. H
Schureman A Hayden
12
Scientific Exchange
13

—
Shelby Electric Company
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 10
Smith Co., S. Morgan
16
Southern Pacific R. R
\3

Bpias Electric Company
8
Spragii* EUctrlc Company... 3
Standard Pole A Tie Oo
17
SUndard Vadetg. Cable Co.. 1

Standard Varnish Works
Standard Vitrified Cond. Co.
Stanley iDJtmment Co

1

6
5

17

13
Station Equipment Co
Steam & Elec'l Equipment Co. 12

II

Sterling

11

o£ A.CL'VGxrt±&G>xxx&xxt&

A

Son,

W. C

See P^^9

17

Ot

U.

S.

15

Electric

17

Co

Electric Mfg.

Co

15

Valentine-Clark Co., The....

17

Vlndei Electric Company ....11
Vought-lJerger Company
8
Vreeland, B. F
16
Vulcanized Fiber Company.. 20

Wagner

—

Co

Electric Mfg.

Walsh's Sons

A Company

12

Western Electric Company.. 7
Western El. Supply Co,
Westlnghonse
Electric
A
Manufacturing Company 18
.

.

—

.

Weston Electrical Inst. Co... 1
Whitehead Machinery Co.. ..13
Whltmore, A. E
Wlckes Bros
WlUyounc. KlmerO
Wisconitn Central B.
Wittenberg Cedar Co
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go.

Etc., Etc.

CHICAGO EDISON COMPANY J39 Adams Street.CHICAGO.

EDISON
BATTERY FAN OUTFITS
...WITH...

EDISON PRIMARY CELLS
Are the only efficient battery fan outfits on the
market. Invaluable for the sick room.

*••••*•***•**••**••**•*••*
AN INSTRUMENT
*
PLANT WORK, *

FOR ISOLATED

CROCKER-WHEELER
COMPANY,
OFFICE AND WORKS, AMPERE,

N.

*
*
*
*
*

J.

*
*
Diameter

of

LIST

Base Flange. T/2 inches.

PRICE $16.50.

*

popular type of WIIITNFA' instrument has a polished all brass case
and a |)ermanent magnet movement
giving equally divided scales and dead
Thl.s

beat indications. The ammeters of large
capacity arc sujiplied with separate
shunts.

Send for complete price
attractive discounts to
ELECTRIC APPLIANCE CO

,

WESTERN ELEC'L SIPPLY

list

Cblcago.

and our
III.

CO.. St. Louis, Mo.

ELECTRICAL ENQINEERINQ CO., Minneapolis.
STANDARD ELECTKIC CO., Cinclnnall, 0.

*
K
«
*
I

OR

MACHADO

&

ROLLER, New

York.N.v.

*****¥¥**¥*********

J.E.MOTT&CO.
HUMTINGTON, IND.— MARION, IND.

CONTRACTORS
Consulting, Mechanical and Electrical

ENGINEERS

MOTOR DRIVEN MACHINES
Write for Catalogue No.

4.

EDISON MFG.
FACTORY,
New Jersey,

Orange,

U.

S.

NEW YORK

CO.,

Save on the average

40%

of

the power required

by other methods.

OFFICE,

83 Chambers Street.

A.

CHICAGO OFFICE, 144 Wabash

Estimates Furnished on All Kinds
ELECTRICAL CONSTRUCTION.

Electric Railways Built by us:
For the Milwaukee, Racine & Kenosha
Electric Ry. Co., from South Milwaukee to
Kenosha, 24 miles.
For the Chicago & Milwaukee Electric Ry.
Co.. from WaukegantoN. Evanston, 26 miles.
For the Ft. Wayne (Ind.) Southwestern
Traction Co., from Ft. Wayne to Wabash,
45 milefi.
We have been awarded the contract for the
construction of an electric light plant at
Lebanon, Tenn.

Avenue.

H-U.

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries dre applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

op

Fullerton Ave., CHICAGO.

October

i8,
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1962

& W. CARTRIDGE FUSES
HAVE INDICATING BULL'S EYE.

Non-Aroing Fu(*,
2S0 VOLTS.
^

o

30

^

fai surpasses any upon the market, as there is no wire
to cause a flash in blowing or to become broken in
Before blowing, the circle upon the label is clear, as
you see in the accompanying cut, but when the fuse blows, the

This indicator

J^fM(>S^'

upon the outside

r.KtA'i;E iiLo

handling.

center of the circle becomes black.

Non-AroIng Fuse,
250 VOLTS.

A FULL SET OF BULLETINS DESCRIBING

®

^

D.&W. SAFETY DEVICES SENT ON REQUEST

AFTER BLOWING.

€rnijat dltdm^kmpuni,

264-266-268=270 Fifth Ave.,

CHICAGO.

GENERAL WESTERN AGENTS.

THE GENERAL ELECTRIC COMPANY'S
Series Enclosed

Arc Lamps
LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
THIS COUNTRY.

Write for

GENERAL

New

SCHENECTADY,

OFFICES:

ELECTRICITY FOR EN6INEERS.

FLOTATION
nl.e:y

OF THE MOVING PARTS OF

ri

ECORDIIMO

e:rima.tiimo
IS

R-RIC-ri^N.

IN AIR

>A/A,T-riVIETE:R8

curreimt

susf»e:nsioim.
NO
re:ve:imuk.
i_^s-r

U R R N T VJSE^ F^K^OFV^K^.
GOOD INFORMATION
"A.BOU-r IVIE-TERS."

STANLEY INSTRUMENT
158

5 10 Marquette Building,

,AI-I_ <3
E:
SEND FOR DESCRIPTION AND BOOK FULL OF

SALES OFFICE,
BROADWAY,

NEW YORK

CITY, N. Y.

CO.,

N. Y.

PKlCt
ILLCSTKATED.
424 PAGES.
ELECTRICIAN PUBLISHING CO.,

ACCOMPLISHED BY

iviAGiMEi-ric
NO '\A/E4KR.
N^

Catalogues.

GREAT BARRINCTON, MASS.,

U. S. A.
PACIFIC COAST AGENTS,

.
JOHN
MARTIN

Sas Franoisco, Cil,.
CO.,^ Loa ANom-tB, Cai.
Seattlb, W/hu.
1

&.

-

-

!ji^.60.

tsmOAQO.
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Pruident and Manager
Manairer
President

'-7* l^y^

BARNARD.
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B. S.
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i8, .1903
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Secretarv.
Vice-President and Secretary.

%

Standard Vitrified Conduit Company

%

'*5*

Id

%

UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS
%

39 and 41

General Office,

New York

Cortlandt Street

CLASSIFIED INDEX OF ADVERTISEMENTS.
Inc. El. Lt. Manipulator Co.
Vought-Berger Company.
Anchors (Tel, Tel.)
Matthews & Brb.. W. N.

&

Anchor Company.
Anjiiuiclators.
Miller

Babbitt Metal and
(Solder.

Gr Western Sm. and Refg. Co.

Batteries and Jars.

Contractors and Electric

Mott A Company, J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westlnghouse Elec.&Mfg.Co.
Electrical Engineer Inst.
Correspond. Schools.

A Company.

Int.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.
Bells, Boozers, Etc.

Cross-Arm Braces, Etc.
Anderson & Sons, W. H.
Cross-Arms, Pins and
Brackets.
Berthold A Jennings.

Central Electric Co.

Edwards & Company.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Apoliance Co.

Rauscber, John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Western Elect. Supply Co.
Western Electric Company.

Belt Bresslns.

Cnt-Onts and STritchos.

Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.
Blo^f'ers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books, Electrical.
Electrician Publishing Co.

Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Cuts.

Bmsbes.

Franklin Eng.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

A

Dynamos and

Electro. Co.

Motors.

Central Electric Co.
Christensen Engineering Co.

Western Electric Company.
Jas.

S.

Chase-Shawmut Company.
Norton Tool Company, The.

Cables, (See Insulated Wires.)
Cables, Electric (See Insula tedWlres) Copper, Sbeet

Crocker -Wheeler C'-.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell

A Weed.

Reliance Electric Company.

A

and Bar.

Schureman

American Elec. Works.
American Steel A Wire Co.

Sturtevant Co., B. P.

Triumph Electric Co.
Wagner Electric Mfg. Co.

New York

Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Points and

Plates.

Electric Appliance Co.
Relilnger, Hago.

Supply Co.

S.

Morg»n.

Electrical and Mechanical Engrineers.
Brown A Leasure.
Humphrey, Henry H.

Chains.
Jeffrey Mfg. Co.

Circuit Breakers.
B&dt

A Co.,

F. B.

Ft.

Wayne

A

MfR. Co.
Elec. Wks.. Inc.

Cutter Elec.

WBBtern Electric Company.
Westlnghouse El. A Mfg. Co.

Coal and Asbes BandILnC If aeklnery.
Jeffrey

Mfg

0«.

Coils and IHaflrnets.

Weatem

Dearborn Drug

Kobler Brothers.
Mayer, George M.
Molt A Company,
Sargent A Lundy.

J. E.

W, H.
Electrical Instrnments.
Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Roller.

Pignolet, L. M.

A Chem. Wks.

Conduit and Condnits.
Central Electric Co.
Electric Appliance Co.
Osburn Flexible Conduit Co.

Standard Vitrified Cond. Co.
Western Elect. Supply Co.

Condnit KodH.
Barron A Co., Jas.

S.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. k Mfg. Co.

Woston

Electrical Inst. Co.

Wlllyoung. Elmer G.

Sprajrue Electric Co.

Electro-Plating; Mach'y.
Besly

A

Co., Chas. H.

Crocker-Wheeler Company.
General Electric Co.

I?*oi:*

Parsell A Weed.
Ensrines, Steam.
Allis-Cbalmers Company.
Bayley & Sons Co., W.
Buffalo Forge Co.

American
American

Electrical Works.
Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha

Sturtevant Co., B. F.

Whitehead Company, W. W.
Outfits.

Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.

Fan

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.
Edison Mfg. Co.

Phillips,

General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre,

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Files.

Bossert Elect. Const. Co.

r«anips. Arc.
Adams- Bagnall Elec. Co.

Barnett Co., G. A H.
Fire Extinitrnlshers.

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.

Flashers,

Toerring Co., C.J.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

liamps. Incandescent.

Forces.

Central Electric Co.
Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept

Buffalo Forge Co.
Sturtevant Co., B. P.

Fuses and Fuse

ITire.

Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.
Western Electric Company.

Elec. Co.

Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

& Co., Chas. H.
Oeneral Elec, Supplies.
Besly

Central Electric Co.

Iiamps, Inc.f Adjusters.

Chicago Edison Co.
Electric Appliance Co.

Inc. El. Lt.

Manipulator Co.

Vought-LSerger Company.

General Electric Co.

Incandescent—
Beplacers A Cleaners.
Inc. El. Lt.

Electrical

Manipulator Co.

lilffhtninc Arresters.

CS^lassfrare,

Central Electric Co.

Century Glass Co.
Phoenli Glass Co.
Western Eleot. Supply Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Westlnghouse

Graphite Specialties.
Be^y A Co.,

Chas. H.

Heatins and Tentliatins Apparatus.

& Insurance.
Steam Boiler

Inspection

In-

Insurance Co.

Insulators and Insulating Materials.
Akron Smoking Pipe

Co.

Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Qeoeral Inc. Arc Light Co.
Indiana Ruh. A Ina. Wire Oo.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Go.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

A.ls>l3L&l>€»^lo».l

Xt:k.CLG>jcBL

o«

Scientific

boards.

Co.

Morgan.

Pulleys,
Morgan.

StUwell-Blerce Smith- Valle.
(Oil).

Sterrett

Pump Company.

Rail Bonds.
American Steel A Wire Co.
Badt

A

Co., F. B.

Rail Joints.
Continuous Rail Joint Company of America.

Refiners.
Gt.West.Sm.and Refining Co.

Bfflectors.
American Refi. A Lighting Co.
Faries Manufacturing Co.

Re

-

W^indinff— Repairs.

Chicago Edison Co.
Gregory Electric Co.

Rheostats.

Munsell & Co.. Eugene.

Crocker- Wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse El. & Mfg. Ca

Motors,

(See

Dynamos

and

Motors).

Altnpers and Pliers.
Klein A Son, Mathlas.

Packine.
Besly A Co., Chas. H.
Patent Attorneys.
Johnston, Thomas

J.

Phosphor Bronze.
Besly & Co., Chas. H.

Phosphor BronzeSm.Co.,Ltd.
Platinum Boufi^ht and
Sold.
Baker A Company.
Gt.West.Sm.and Refining Co.

W. H.

Tran sformers.
Central Electric Company.
Crocker- Wheeler Company.
Ft.

Wayne

Elec.

Works,

Inc.

General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Wagner

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westingbouse El. A Mfg. Co.
General Electric Co.

Smith

Gregory Electric Co.
Illinois Electrical Mfg. Co.
Ero..

W. N.

&

Co.

Co.

American Refl.A LightingCo.
Faries Manufacturing Co.

Central Electric Co.
Electric Appliance Co.
General Electric Co.

Simplex Electrical Co.
Standarn Underground C. Co.
Western Electric Company.

Allen Co., L. B.

Central Electric Co.

Edwards A Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Speed Indicators.
Besly A Co., Chas. H.
Electrical Inst. Co.

Co.

Steel Boxes.
Bossert Elec. COnit. Co.

»oe»

American Electrical Works.
American Steel A Wire Co.

Co., The,
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.

Speakinsr Tubes.

A.€a.vox:^i«©ntioa:fct«i

Replogle Governor Works.

Wires, Copper.

Okonite

Soldeiins Sticks.

A Wire

Vulcanized Fibre Co.

^'^aterWheelGovernors.

Hazard Manufacturing Co.
National India Rubber Co.

Bonville, Edward.
Maley, Martin.
McNamara Brothers.

Weston

Morgan.
Smith-Vaile

Standard Varnish Works.
Sterling Varnish Co.

Shades.

Sprln^TA.
American Steel

Co., S.

Stilwell-BIerce

Varnishes.

Vuleanleed Fibre.

Slate.

Mining Apparatus, Elec.

Sons,

Westlnghouse El. A Mfg. Co'
Turbine W^ater W^heels
Leffel A Co., Jas.

Whitehead Machinery Co.
Wickes Bros.

Mica.

A

Dlcke Tool Company.
Klein A Son, Mathlas.
Norton Tool Company, The.

Trucks, Electric Car.

Walsh's Sons
Co.

Western Elec. Supply Co.

Tools.
Anderson

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnghouse El. A Mfg. Co.

(See Insulated Wires.)

Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Westlnghouse El. A Mfg. Co.

Telephone Co.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

Schoonmaker Co., A. G.
Schureman & Hayden.
Station Equipment Co.
Steam A Elec. Equipment

Ft.

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Columbia Telephone Mfg. Co.
Ericsson Telephone Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Stromberg-Carlson Tel. M. Co,
U. S. Electric Mfg. Co.
Western Electric Co.

Vindex Electric Company.

Illinois Electrical Mfg. Co.

Rose Electric Company.

Diamond Meter Co.
Duncan Electric Mfg.

American

Stilwell-BIerce Smith- Vaile.

Pumps

Exchange.

Telephones, Telephone
Material and Switch-

Po'wer Transmission
Machinery.

Matthews &

A Son. Mathlas.
Magnet Wires.

Meters.

Inc liamps.

Technical Agency.

Klein

Sturtevant Co., B. P.

Inoandesent Elec trio Light
Manipulator Co.

Electric Appliance Co.
New York Insulated WlreCo.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Worcester Co., C. H.

Porcelain.
Akron Smoking Pipe

Slate

Central Electric Co.

Polish (Metal).

S.

f

Bonville, Edward.
Maley, Martin.
McNamara Brothers.

American Electrical Works.
American Steel A Wire Co.

Pltt>iburg

Smith Co.,

Switchboards
and Marble).

Tapes, Insnlatine.

& Sons.
A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrev Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.
Whitmore, A. E.
Wittenberg Cedar Co.
Perrlzo

Second-Hand Mach'y.
Co.

Mechanical Draft.

Buffalo Forge Co.
Sturtevant Co., B. F.

A

A Mfg.

Ifinemen's Climbers.
Anaerson A Sons, W. H.

Dixon Crucible Co., Jos.
Holmes Ilibre- Graph He Co.

Bolders,

El.

Maltby Lumber Co.
Morse Cedar Co.
Naugle Tie Co., E. E.

Schureman A Hayden.

lismps.

Manhattan Elec. Supply Co.
Western Electric Co.
Western Elect. Supply Co.

and

General Inc. Arc Light Co.
General Inc. Lamp Co.

Shelby Electric Co.

Qears.

Crlobes

Electric Appliance Co.
General Electric Co.

Sawyer-Man

Lindsley Bros. Co.

Co., S.

Co.

Electric Storage Battery Co.
Ilellos-Upton Co.

Fulmer Lumber Co., D. M.
Hopkins A Co., A. P.
Huebel Company, C. J.

Smith

Wayne

Ft.

American Battery

Brooks, l/all L.
Fowler, John H.

Jeffrey Mfg. Co.

Central Electric Co.

Monarch Fire Appliance Co.
Fixtures, €^as and Elec.
Beardslee Chandelier Mfg.Co

Storase Batteries,

Poles and Ties.
Berthold A Jennings.

Hoffman, Geo. W.

Junction Boxes.
General Inc. Arc Light Co.
£.ainp 4;:nards.
Hamblin A Russell Mfg. Co.

Kartavert M^. Co.
Vulcanized Fibre Co.

Hartford
spection

Schott.

Machado A

Electric Co.

Componnd,

American Elec. Heater Co.
Simplex Elec. Heating Co.

Electric Si^ns.
Federal Electric Company.

Gaatinxs.
Smith Co.,

Electric Heatips Appl.

General Electric Co.
Sprague Electric Co.
Westlnghouse El. A Mfg. Co.

Consumers Carbon Co.
Eleot.

Western Electric Co.
Western Elect. Supply Co.
Westlnehouse El. A Mfg. Co.

Electrie Ballvrays.
Crocker-Wheeler Company.

Central Electric Co.
Chicago EdlBon Co.

Weitern

Hayden,

Sprague Electric Co.

Central Electric Co.
General Electric Co.

Carbons,

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Correspondence Schools.

Central Electric Co.

Edison Mfg. Co.

Cable CUps.
Barron & Co.,

En^rines, Oas.

Spies Electric Company.
Western Electric Co.

'

& Company.

Insulated Wires and Cables— Maffnet Wires.

Elevators -Conveyors.
Jeffrey Mfg. Co.

Beardsley Gravity Dam A
Construction Co.
Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Chicago Edison Co.
Parsell A Weed.

liieht Plants.

Central Electric Co.

Edwards

A Repairs.

Constmction

Adjusters, Inc. liamps.

FA^e

W^ire. Bare,
American Steel

A Wire Co.

Besly A Co., Chas. H.
Central Electric Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co.

Western Electric Co.
Western Electrical Sup. Co.
X-Ray Outfits.
Bario Vacuum Co.
Wlllyoung, Elmer G.

October
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

I

I

\

1

all

none

the

HIGO REISINGER, H Broadway, New York

world over.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

'NEVER BREAK'

G.I.

G.I.

G.I.

G.I.

G.I.

"just as good."

ELECTRIC LICHT GUARD.
SILVER LUSTER.

JEbWAROS

AH;>Co

•

G.I.

G.I.
G.I.

G.I.

G.I.

G.i.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.
TRADE

G.I.

(^

1

MARK

SWITCH
DOOR
(The
liunsrea).

Porcelain Insulation.

Wire Connections

G.I.

Style

out when door

G.I.

STANDS FOR MECHANICAL AND ELECTRICAL PERFECTION

Patented Aug. 28, 1900.

G.I.

A Perfect Guard.
Holds

G.I.

G.I.

G.I.

G.I.

G.I.

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver LusterFinish. The corrugation prevents all possible
chance of breaking No screws to loosen and fall

G.I.

G.I.

HAMBLIN & RUSSELL MFC.

is

Front.
Is

open;

closed.

fltyleB— Lights when door Isclosed;
out when door Is open.

Adjustable Clamp Socket.

G.I.

in

A— Lights when door

THE ECO DOOA SWITCH OPERATES
LIGHTS "EVERY OTHER TIME."

All Sizes Securely,

Approved by the National Board of

UDd

erwriters.

.

out.

Send

for Illustrated Catalogue.

^EwyowK

CO.,

H-Y

WORCESTER, MASS,

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I

G.I.

coMmjATomil

GENERAL INCANDESCENT ARC LIGHT
G.I.

NEW YORK,

N. Y.,

AND ALL LARGE

CO.

Friction

the

HOLMES FIBRE-GRAPHITE MFG.

G.I.

CITIES.

No

Fibre-Graphite Commutator Bnieh.
Being 90 percent, p'lre graphite, it influree low
rcBtstance, no eparking under a varying load, and
longer wear.
TLcre is no greasing required.
The Fibre-Graphite ifl therefore the most ecoDomic brush on the market. Send for price list.

with

G.I.

G.I.

-itvT-vyftWckTwt

CO.

5IS5Wakefield Sl.,Germanlown, PHILADELPHIA.

G.I.

G.I.

G.I

There's

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

Poiuer motors
ADAPTED FOR DIRECT CONNECTION

TO
PRINTING PRESSES,

—

MACHINE TOOLS,

SEWING MACHINES, EXHAUST FANS, PUMPS, ETC.
Write for Power Motor Catalog.

Western
Chicago.

electric Companp,

Saint Couis.

PDiladclpDia,

Rciu J)ork.

||
Sj

:

WESTERN ELECTRICIAN

IS

SUIT THE

IF

YOU WANT

IS

THE BEST

KOG4^l9, F>r-«sicien«

GREAT NORTHWEST CONTINUOUS

Telephone: Harrison 3930 and 3631.

BAIL JOINT CO. OF AM.

"Two

General Offices; Century Building,

The Wisconsin Central Ry. will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,

NEWARK.

N.

J.

Balls

OTcr ten thousand ( 10,000) miles in use. Received the highest
award in Us class at Paris Exposition, 1900, and
Pan-American, Buffalo, 1901.

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

1902

DEARBORN VEGETABLE BOILER

WATER AS PER ANALYSIS, AND

27-34 RIALTO BUILDING, CHICACO.JLL.

TO
THE

NECESSARY

i8,

USE

PROTECTION
MADE TO

October

«i

JAS. C.POND,

CARBONS

Gen*l Pass. Agent,
Mllivaukee, Wis.

CHICAGO
ALTON

YOUR.

LANCASTER, OHIO,

AND

Carbons

of all kinds

and

U. S. A.
for all purposes.

SUPPLY
HOUSE.

PERFECT PASSENGER SERVICE

The Electro-Magnet

BETWEEN

mim\

TOWNSEND WOLCOTT,

CHICAGO
CHICAGO »- ST.LOLUS,
CHICAGO -"PEORIA,
»

ASK

CONSUMERS CARBON CO

AMERICAS MOST POPULAR RAILWAY

A. E.

Solm ManufmciurBrm

RICHARD VARLEY.

KENNELLY,

THE VOUGHT.

CONTENTS.

BERGER
COMPANY,

Magnetic Field of Force. Magnetic Units. Induced Magnet,
General Properties.
Discovery of Electro-Magnetism. Iron Ring in the MagReluctance, Permeability.
netic Field. Calculation of Magnet "Windings. Magnetic Circuit. GivenAmpere-Turns
to Pin-i Proper Current. Relation of Ampere-Turns lo Wire Space. Room Occupied by
In.sulation, Heating and Other Limitine Conditions. AVinding a Magnet for a Given
Voltage. Hysteresis, Self-induction. Alternating Currents. Traction.

ST.I.OUIS"»KANSAS CITY.

LA OROSSE, WIS.,

On

the Relative Values of the Windings of Electro- Magnetic Coils, Properties of
Properties of Fixed Winding Space
Fixed "Winding Spaces and a Fixed Size of Wire.
aud Variable Size of Wire. Fixed Winding Space and Fixed Length of Wire or Number
Constant Internal Dimensions, but External Diameter of Coil Variable.
of X'lrns.
Fixed Internal Radius and Interflange-Fixed Number of Turns of Same Size of Wire.

m
HOT SPRINGS.

DENVER. C.

,\rk..

TEXAS. FLORIDA.. UTAH.

!ARB CONTEMPLATING A THIP, ANV PORTION OF ^VBICH CAN BE MADE OTBR THE CHICAOO

The Importance of Details. Actual Calculations. Working FormuUe. Diameter of
Wire to Carry GivenCurrent. Diameter of Wire to Have Given Resistance. Thickness
of Insulation in a Given Coil. Weight of Copper in a Given Coil. Table of Constants
for Insulated Wire. Standard Table of Resistances of Insulated Wires. Tab^e Showing
Percentage of Oopperand Insulation in CottOn or Silk Covered Wire. S'andard Copper
Wire Table, 17 Problems (Solved) Illustrated. Cuts of 37 Magnets of Staudard Dimension.s. Lengths Variable.
Logarithms and Anti-Logarithms. Decimal Parts of a-n Inch.

* AI,TON, IT

Logarithmic Scale.

CALIFORNIA

'

-~»

OREGON.

,

WIJJIi PAT XOO TO WRITE TO THE ITNDBIH"
XONBD rOR RATES, MAPS, TIME-T ABIDES, EXOi

FOR SALE BY

ALL OUR WIRES

Critnshaw.

NEW YORK
&

MAIN OFFICE:
IIS Liberty St.,

There

New

is

TRADE-MARKS

Seg.rdahl
Palenl,

03l1ipl6, O-lll. EnameledV4Bc.
By mail, prepaid. Made in sizes
2 to 8-inch. Dealers send for prices.
also make Inventors' Models and

We

Write us tor prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

pass inspection and carry the above

114, 116

Bug-Proof
Bell.
^

Special Electrical Devices.

ELECTRICIAN PUBLISHING CO., 510 MARQUETTE BLDG., CHICAGO.

G.EO. J. Chahltox,
OBNEBAIj PASSENOER AOSNT*
GHIOAOO, Ttj-_

U. S. A.

Street, Chicago.

III.

Raven Black Core.
Raven White Core
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.*

on our

INSULATED WIRE COMPANY,
BRANCHES:

York.

j.^-^Ji-CAtiO-

St.

BOSTON

SAN FRANCISCO:

7 Otis St.

3i Second St.

No Higher-Class India-Rubber

Insulation

For Wires and Cables than

HABIRSHANA/.
Authorized Manufacturers of thi

IX F-UEXIBUE -TUB

\A/IRE.

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,

YOIMKI

Sales Office,
IB Cortlandt St., New York.

.,

M- Y.
(1092S)

••••••9
mxiiiiiiiniiitinmaix
i< g»8i8»8 fii
gg«»l«««l»»«8»»«8«»g|»K??»»8888888»888«88 8 » 8 8im; #»
ii

9i
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"Ceco."
Machinery

Electrical

includes

Direct Current

Motors and Generators, Alternating Current Generators
and Transformers,
For Lighting, Power and Railway Service,

Open

Our

Style Motor.

Enclosed Style Motor.

experience in building electrical apparatus

is

More than 6,500 Motors
to

indicated

by the

fact that

electric cars
Write

for

built

for direct connection

our air compressors used with our

equipments on

wc have

air

brake

throughout the world.

Catalogue No. 27.

Christensen Engineering Company,
niLWAUKEE.

WESTERN ELECTRICIAN

lO

—

THEY COME
mail

Lamps

— singly —

orders, too

trial

pleases us,

bringing

is

and would

orders

for

A-B.

^

made

are

10,000 varieties,

—

^^Hr-^^

for all classes of

^V

in

Candelabra and

Miniature Sockets and Receftacles^

^^^^m^

Electric Appliance

work

Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.

J^H\

absolutely sure that our lamps were the best on the market and would stay sold? Have you sent your trial order?

Company,
EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELEGTRIGAL SUPPLIES

92 and 94 W. Van Buren

more than

in

Arc

— from
it,

1902

EDISON MINIATURE LAMPS

-in bunches. Many are
new customers. That
do you think, if we were not

in pairs

i8,

.

W

W-^VERY

y^

October

_

.

Qeneral Electric Company, Harrison, N.

CHICAGO.

St.,

J.

HIGH INSULATOR FOR ARMATURES, ETC,

NON-ABSORPTIVE, FLEXIBLE and STRONG.

MICA INSULATOR CO.

MICANITE CLOTH

ORIGINATORS.
NEW YORK.

CHICAGO.

CONSIDERING
L86HT TThat ARE AnYOU
7
X Ray

.cc

•The

Installation
WRITE US FOR FULL IMFORMATIOM.

IF SO,

y\fE
The spools are guaranteed against burning

lyiAKE

Tubes
Focus

all

types

of

Adjustable

Single Focus for Coil or Static

;

;

Crookes
Double

for A. C. Sets
Specially Protected Barium
Fluoroscopes
Patented Tube Regulator
Plateholders Actinometers and all accessories for X Ray
work.

out.

;

;

he resistance cannot sag and short-circuit.
The clutch is simple, reliable and well insulated.
Highest Awards: Philadelphia, Paris, Buffalo.
1

;

;

SEND

19th and Allegheny Ave., PHILADELPHIA, PA.
39 Cortlandt St., NEW YORK CITY.

us your broken or punctured tubes

for

repair or re-exhaustion.

BARIO VACUUM
156 E. 23tl Streot,

31

VOLT=AMMETERS,

WANTED

POCKET SIZE.
ROCKET

For Testing Batteries and Battery
^Circuits, Locatlne Faults, Groundi,
letc.

VpiT- »MM(Tfi

^
L.

St.,

NEW

Bbown.

YORK,

E. E.

Electric Heating Apparatus,
SEN* FOX

You Who are Troubled with Sparking and Cutting of Comntutators to Uso
Theonly article that will PREVENT SPARKING.
Will keep the commutator In good condition and

Send tor Circular.
L. M.PICNOLET.

78-80 Cortlandt

Chas.

ACCURATE.

RELIABLE.

PREVENT COTTINO-

Absolutely will Not Gum
The Brushes ...

N. Y-

Leasurb.

It will

SO

BROWN & LEASURE,
Electrical Contractors,

Cts. per Stick.
For Sale by

all

$5.00 per Doxen.

Mclennan &
''ole

FREE, Sample Stick.

909 Title

and TiuBt

CATALOGUE

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
CHICAGO, Monadnock

Block.

go.,

Manufacturers,

CHICAGO,

Bldg.,

Ji'i.PAAE

Cambridgeport, Mass.

hii^li gloss on the commutator you
have so long sought after,

put that

K.

Supply Houses, or

CO,,

New Yofk Oity.

ILL.

THE MILLER ANCHOR.

312 Fisher Building,
Telephone Harrison 3698.

CHICAGO

LOQg Distance Phone Central 2448.

BEARD5LEE CHANDELIER MFG COr'^Piri::^^^'

GAS & ELECTRIC FIXTURES

-o"-"^

W. H. SCHOTT, STERLING EXTRA INSULATING
Sxtra Black
ENGINEER AND CONTRACTOR,

Sterling

Street Railway Plants.

THE STERLING VARNISH

CHICAGO.

THE STERLING VARNISH

CO.,

RILJIVI

CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER

RAILWAYS
Bulldln|,

C8l.

26 Coltnore R«w, Birmingham, England.

Plllsburg. Pa., U. S. A.

KOHLER BROTHERS,

1804 -1806 -1808- 1810 -1812 Fisher

VARNISH.

Finishing' Varnish,
Black Air Drying: Tarnish,
Sterling Black Core Plate Tarnish.

Sterling:

Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and

TRADE.

SMALL CENERATINC SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

CHICAGO.

WE MANUFACTURE

Henry

H. Humphrey,
Consulting, Electrical and
Mechanical Engineer.

Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELICTRIC
SEND FOB
BULLETIN

H

WE"

,

Write us for Prices on Anchors
and Augers. All 5ize5 Made.

CO.,

CINCINNATI, O.

MILLER ANCHOR
NORWALK, OHIO.

CO.

October

i8,
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CUSCNE

PflANK N. PHtLLPIS, PnCSrotftT.
C. H.

C.neWLMNO

PHtLllPB,

F.

OCNCRSL MANAQKfl.

WAGENBEIL, TnEASUHEft.

«. R.

PHILLIPS, Vioc.PAKS.

ncmiiGTON.jn., sea.

WORKS,
AMERICAN ELECTRICAL
PROVIDEKCE,
•

II

B.

•

STOMBAUGH GUYS

'

I.

BAREAND INSULATED ELECTBICWIRE,

ARE USED

ELECTRIC LICHT LINE WIRE,

e:xt*e:imsiv

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire.
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL «ND UNDERGROUND USE.
Store, W. J. Watson, 26 Cortlandl St.
Chicago Store, F. E. Donohoe, 62 Lake St.
Montreal BRANcH/'Eugene F. Phillips' Electrical Works.
MAIN OFFICES AND FACTORIES. PMILLIPSBALE, R. I,

BY THESE

ELECTRIC RAILWAY

New York

The Franklin Gas Engine
Worth

Six Years wilh General Electric

One-Half Nor3«power.
IIOO complete. We sell all necea-

saxy CttsUngrs. nmwrlals

and

THOMAS

detail

dnx"winErsroril6.;)0. Forreal work— not
a toy. 4oO revolutions per miDut«, Up-

boys and men with a mechanWrite tor circular 16.

No.

When

yoit

;-,'i_-t

W.

Street.

New

NEW YORK

-

Patent Causes.

CITY.

Pa'ent Soliciting.

THE

We

You send

WARREN,

us coin.

OHIO.

FOR SAFE WIRING OF TERMINALS.

E

your

Lcet

sterling

sterliii Electrical Mfi. Co.

you lamps.

A
T
T
H

York.

our

STERLING
We send

:ilst

M

JOHNSTON,

J.

66 Broadway,

PARSELL & WEED.
129-l.ll

COMPANIES:

Counsellor at Law,

ri>rht or horizontal form. Fioi&bed parts
sold separately. Runs by eas or gasoline. For
ical turn.

Company.

W
S

THE ALLEN SOLDERING STiCK.

Schenectady Railway Co

Makes solder flow on any meial.
economical and safe.

Amsterdam

Street Railway Co.

Amsterdam, N

Athens
This signature on a pink label protects
you from expensive, unsafe imitatioiit^.
Wrile us for a sample.

Get

FIRE UNDERWRITERS.
THE ALLEN from your jobber.

Athens,

cJliii:a;;o,

'St.

Pays

It

East

Electrical Purposes.

Ist,

Louis,

Co

111.

Louis\ iUe, Ky.

Denver and Northwestern Railway Co
Denver, Colo.

Box 24, FAIR

SLATE

111

Anchorage and Pew ee Valley Ry, Co

Get the Best from

EDWARD BONVILLE
HAVEN, VERMONT.
P.O. Lock

VERMONT
FOR

to

(;a.

Louis, Belleville and Suburban Rail way

Louisville,
THE BEST

Y.

Electric Railway Co.,

South Chicago City Railway Co.

B. ALLEN CO., Inc.,
1334Columbia Ave.. Chicago.

&-.

,

Scbeneelady, N.Y.

Is

AVon't hurt your hands or tools

ENDORSED BY

L-V

,

Manufacturer
of allkindsof Slates for Electrical
All Sizes of Slate Switchboards.
Best Black Enameled and Marbleized Finishes in Vermont.

Purposes

MARTIN MALEY, McNAMARA BROS.
electric switchboards,
VERMONT SLATE slate
and marble.
MANUFACTURER OF ALL KINDS OF

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

Write

Fair Haven, Vt.

for

Catalogue B.

TO CONTRACTORS
=USE THE=

CHASE NIPPLE COMBINATION
In

Your Junction and Outlet Boxes.

TRANSFORMERS.
Gompany^
Aurora,

The Yindex Electric

III.

-Sold by-

THE MAYER ENGINEERING
Monadnock

Block,
Write

CHICAGO,

ILL., U. S.

CO.,
A

for Prices.

NATIONAL CODE STANDARD

IT

It

"0, K." Weatherproof Wire.

Slow-Bnrning

SAVES

Space

IN
Prices

and Samples on Application.

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working

Weatherproof

and Slow-BurnlDg Wire.

COST,

IN

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWIYIUT
CO.
MANUFACTURERS.)
(SOLE

BOSTON, MASS.

Phillips Insulated
QfliQe

and

Factory:

Wire Co.,

PAWTUCKET,

R.

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.
I.

BLVD.,

.
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WANTED, FOR

advertise-

ivords or less), ^i.jo an
insertion; additional tvords je each.

ments

FOR SALE.

SAL,E and

WAJ»T COIiUOIN

similar

{jo

POSITION YTANTED advertisements {^o -words or less), $z .00 an
^eftiofi'. additional ii'ords 2r ench-

lamps

good condition. For parand price address,
Dodge Mfg. Co., Mishawaka, Ind.

Mecbanical and electrical engineer, techniral
graduate of five years' experience, familiar ^vith
Installation and "operation of steam and electrical machinery, desires a position as superintOQdcni oC [lower In a central station oC moderReferences from present employer.
ate size.
Address BOX 124, care VVe-.lern Electrician.
510 Marquette Building. Chi< ago.

In

ticulars

in-

POSITION WANTED.

open arc

Forty T. H. K. 2-serles

FOR SALE.
capable of taking full charge, and who has
Address
proven himself successful elsewhere.
tJOX 123. care Western Electrician, 510 Marquette Building, Chicago.

WANTED.

FOR SALE.

A thorouglily competent man, sober and industrious, to take charge 01 the light and water

An electric-ligbt plant near Chicago. County
seat town, located across line in Indiana. Plant
on good paying basis, goodcity contract. Gross
receipts last year $6,500. Price $10,000 cash.
Owner's reason for selling, sickness. Full statement of plant given upon application. Address

plant at Bethany, Mo. None but good men need
B'or particulars addressCITY CLERK,
apply.

Bethany, Mo.

J.

G.POMEROY, 309 Dearborn

WANTED.
HPEEI>.

J. J.

aigr.

bin**d police and ftre-alarm syHteni.

PER MONTH.

$iOO

2 Draftsmen. Structural Steel

$1 25

$75

2 Draftsmsn, Bridge
7 Armature Vllnders, mUit

be

up.

gilt

$100

edge

with

do well

to register

us.

THE SCIENTIFIC EXCHANGE,
Room 418,134 Van Buren St., CHICAGO,
SEE NEXT ISSUE.

Wanted Central
And Users

ILL.

WITH

US.

Bargains: —

1—20x 8— J^Hari-isburg

Ideal Engine,
1—16x16 Ei-ie Ball Engine,
1—15x15 *'
"
1—13x13 " City
1—150 H. P. Mc-lntosh & Seymour Engine,
iOO K. W. in T. H. and G. E. Transformers.
We also have a full line of Central Station Apparatus, Power Generators, Boilers,

ROSE ELECTRIC

ELECTRiccoT
CHICAGO

Street

FIFTEEN HORSEPOWER.

ST. LOUIS.

CO.,

Repairs AND Segono-Hand Machinery.
STREET RAILWAY, LIGHTING AND POWER.
Write for List of Machines.

ILLINOIS ELECTRICAL MFG. CO.. PEORIA, ILL.

IMMEDIATE SHIPMENT^

TEN

72-inch by 18-foot

TUBULAR BOILERS
125 Pounds Pressure.
Full Fronts.

Located

in Lindell

Fine Condition.

Railway Co

's

Papin Streets,

Arc Lamps,

T.

&H.,9

All Accessories.

Power House No.
St. Louis, Mo.

1,

Compton and

6-10

fair condition.

WHITEHEAD MACHINERY COMPANY,

The Delphos Electric Light and Power Co.

DAVENPORT, IOWA.

FOR SALE.

i '
.

j.ij

Boilers— Three 200 h. p. Wlck&s Hor. Water Tube.
Engine— 30x72 in. R. H., Geo. H. Corlis-;.
Engine— 24x42 in. L. H., Cooper Corliss.
Engine— 16x36 in. L. H., Green Corliss.
Engine— 15x14 in. Ideal Automatic.
Engine— 12x16 in. R. H, Russell Automatic.
Pump— 14x7x10 in. Worthington Duplex.

Pump -10x6x10

in.

Snow Duplex.

Pump— 18x5x16 in. Hydraulic Single Cylinder.
Pump— 7^^x4^x13 in. KnowlesSingle Cylinder.
Dynamo— Sno light, 100-125 volt. National.

and A

96-97 Liberty

V. R. R.. Pittsburg, Pa,

dynamos, motors, meters and transformers
listed by tbis Company are at their warehousea
ready for immediate delivery.

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.
1— 400K. W. Westinghouse, with exciter.
1—200 K, W. Stanley Inductor, with exciter.
2—200 K. W. "Wood (3 bearings), with exciter.
1— 1.50 K. W. Slattery (.S oearings), Hig bargain.
2—150 K. W. General Electric monocyclic.
2—120 K. W. Westingbouse.
1~ 1 20 K. W. General Electric type A. S. 120.
12-120 K. W. General Electric type A. 120.
2— 00 K. W. General Electric type A. S. i>0.
1— 90 K. W. Westingbouse.
K. W. Wood.
6- 60 K. W. General Electric A. 60.

Large stock of direct-current machines.

Send for monthly bargain sheet with complete
and net prices of machines. All apparatus

METALS.

B»

STATION EQUIPMENT COMPANY,
500 H.

p. Corliss engine,

16 and 30x48 Cross-

compound Condensing Cooper

Corl

com-

ss,

with independent air pump and condenser; heavy sectional wheel 20 feet diameter
with 37-incb face. As good as new. Immediate delivery.

Saqinaw,

New York City.
BIdg., Chicago, III.

J,.
Mich.

Geo.W.

Hoffman

;.Wfi«;HiHGTOHST. iHOIfiNAPOLIS.lMD

530 Marquette BIdg.,
Chicago, ill.

ternators, 2,750 or 5,500 vol s.
K. W.. W. A. L. type. Ft. Wayne wood
alternator, 13il-cycle. three bearing. 1,100 or

1—200

2,200

volts,

compound wound, complete with

exciter
K. W. General Electric, 133 cycle, 1,100
volt alternators.
2—176 K.W. Edison bi-polar railway generators.

2—120

1—16x42 Twin Cooper Condensing Corliss.
1— 250H. P. 16 and 27x16 Westingbouse engine.
150 K. W. 60-eycle Fort Wayne wood alterna- 2—100 K.W.Edisonbi-polarrailway {generators.
tor, either 1.100 or 2,200 volts. W. A. L. type, 4—100 K.W.Edison bi-polar 140 volt genet at ors.
compound wound, complete with exciter and 1 — 45 K.W. Edison bl-polar 140 volt generator.

—

2 30 K.W. Edison bl-polar 140 volt generators."
instruments.
K. W. 60-cycle, two-jibase Stanley alter- 1—30 K.W. Westinghouse 110 volt direct-connected unit with engine.
nators. 2,750 or 5,500 volts.
2— 150 K W. 60-cycle, ihree-pbase Stanley al- 2—72x16 tubular boilots, 120 lbs. Hartford.
Ali accessories for complete station equ ipments. "Wrile us your refiulrements.

2—200

SECOND-HAND
Dynamos and Motors.

We

invite correspondence
with those wishing to

bny or

1

1
1

1
1

140

S.

VMm

St..

Ghlcap.

P.

9x12 New York Safety.
1 50 H.

1

^K New

P.

9.x9

2 1100 light, 65 K. W. .Tenny.
2 1000 light, 60 K. W. Thompson-Eyan, 10 pole.

sell.

SCHUREMAN & HAYDEN,

90 H.

iio-\^^L.-r

1

4-75

W. Westinghouse.

i

U.S.METAL POLIStI

list.

St..

1214 Marquette

u. inH!»!W!i^Ewaaaaj«g—nitTi-w.i. ii .L-M. M

l^lete

WICKES BROTHERS,
45tti St.

!

'OLISHES ALL

Dynamos— Three 65-light Brush Arc.
Motor— 22 b. p., 220 volt, Novelty.
Motor— 10 1 p.. 220 volt, Keystone.

5T.

fully guaranteed.

REFINING CO., CHICAGO.

Street Arc Lamp Hoods.
The above are now in use, but will ho released
within the next forty days.

until

REGORYI

list

our prices.

ST. LOUIS.

CO.,

ROSE ELECTRIC

.

K.

to get

GREAT WESTERN SMELTING AND

For Sale, four GO-K.W Fdlson Generators. 600
F.D. B. Cars. Hamilton, Olilo. Each $450.

patrons, including botel.and using less than onequarter of the exhaust steam, and balance of
business district anxious for extension of system
to their places. All light patrons on meter basis,
Will sell on easy
15 cents per 1,000 watts.
terms. Further information cheerfully given by
calling upon or addressing STEWARD BROTHERS, Piano, in.

Send for complete monthly stock

60

Babbitt

the best on earth for electrical
work. Wire Solder, Pig Lead. Ingot Copper, Spelter, etc. It will

DELPHOS, OHIO.

NOTICE.

2—

WRITE Ufi.
We Manufacture Copper Hard

Volts,

About 60

KDWAKD

3

Incandescent Lamp Bases, Etc.

pay you

with city at $1,900 per year, with nine years to
run. One hundred patrons with 1,900 incandescent lights; five 1,200 C. P arcand 89.32 C. P.
incandescents onatreet^, 90,000 feetof wireon
streets, 415 poles. 75 meters, 45 transformers.
Plant is modern and new. two dynamos, two
engines, two boilers and as complete as can be

About 60

Hids are invited until Oct. 20, on whicli date
they will he opened at 501 Jackson Ave.,
Topeka, Kan., for furnishing material for the
Council Grove Electric Light & Power Co.
Specifications will be supplied on application.
JOHN B. PACKKR, Secy, and Gtn. Mgr., Perry,
Kan.

All

SCRAP, COPPER, BRASS
AND PLATINUM, ALSO

K. W. Eddy, M. P., 110 volts.
K. W., G. E., M. P. 4. 550 volts,
It. Brush. 9 6 and 6. 6 arc lighters.

60-K. W. EDISON, SOO-VOLT.

Light and Steam Heating Plant In
town of 2,500 people; 10-year contract

amperes, only in

Specifications can l.>e obtained by adWAX. Secretary of the Water
dressinp
and Lightinf? Committee, baton Rouge, La.

54-62 S.CUNTON

^Ve pay highest market prices for

14x36 Hamilton-Corliss Engine.
18x48 Brown-Corliss
Automatic engines and boilers up to 500 H.P.
Write us your wants, we may have what you
are looking for.
The Steam and Electrical
Equipment Co., Pittsburg, Pa.

Electric

November. 15. 1902, for tlie furnishing of one
hundred arc lights to light the city of Baton
Rouge.

UP TO YOU.

IT'S

volts, direct

Westinghouse, direct

MOTORS
WANTED.
500-VOLT MOTORS, FROM TWO TO

tnns soft sheet .';teel for small
armatures, at a bargain WALSH'S SONS & CO.,
361 Washington St., Newark, N. J.

NOTICE.
be received

110 and 220

2.50 volts,

condition.

A. C. SCHnONMAKER CO..
126 Liberty St.. New York City, U. S. A.

will

W.

connected.

2000 r. p. m.
6 10
OneT. itH. Arc Machine. 60 lighter
amjieres. speed 850 r. p. m., In good working

Engines and Pumps.

propopals

K.

1-120
4-110
40-125

We have for sale at very reasonable ]>rices the
following machinery, which has become too
small for our business, but is in Hrst-class working condition:
One 60 K. W. Westinghouse Alternator complete with instruments. Exciter and Rheostat.
1100 volts primary, 16000 alternations, speed
1650 r. p. m.. self-oiling hearings.
One 45 K. W. Alternator, same as above, with
Exciter, but less switchboard instruments, =peed

We have an exceptionally good proposition for those desiring to exchang;e their
equipment for something larger, more
improved or more modern.
We have the following tjnick Shipnient

Sealed

E.

connected.

1— 60

FOR SALE.

Station Managers
Machinery

of

CORRESPOND

TO

60 cycles, 2400

G. E.

E. 60 cycles. 2300 volts.
cycles, Westinghouse.
cycles, 1100 volts, Westing-

made in new isolated Duilding. I-Ias steam
vacuum heating system using exhaust steam, 13

Draftsmen, Surveyors, Engineers and
Specialists will

K. W.. G.
K. W. 133
K. W. 60
house.
1-100 K. W., G.

One hundred

thriving

3-phase,

volts.

1—300

FOR SALE.

POSITIONS OPEN.
8 Draftsmen, Electrical

Chicago.

igo2

cvcles

1-250 K.W.

FOR SALE.

Cairo Teleplioue

would Ilk© to liear
from parties manufaeturiss a oomCo., Cairo. HI.,

St..

i8,

For delivery within seven months, 2-400 to
500 ]v. W. Street Railway Generators, also 10—
38B 45 II. P. Westingbouse Moiors.
2-G. E. 120 K. W. class 14-120-1070, 133

4-60
1-60

Electric-light plant in good condition. FranGood .street light
chise, ten years to run.
contract
Monthly receipts average $800. Good
proposition lor party understanding the business.
Or will sell intere_st to parly who is

October

1000

light,

60 K. W. Siemens

&

Halske.

1

1
1

York

75 H. P 12x18 Taylor, side crank

Salely.

1000 light, 50 K. W. T. <& H
600 light, 35 K. W. T. .t H.
500 light, 25 K. W. Western

Electric.

1 100 K. W. Westinglionse, 1100 volt.
200 K. W. Wood, three bearing, 2200 volt.
1
70 K. W.T. &H. 1100 volt,
150 K. W.Wood, 1100 vol'.
1 60 K. W. General Electric, 1100 volt.
120 K, W, Slatteiy, 1100 volt.
1
50 K. W. T. & H., 1100 volt.
100 K. W. Slattery, 1100 volt.
1 50 K. W. National, 1100 volt.

Above are ready

to ship.

Write us your wants.

We

have others coming.

ILLINOIS MAINTENANCE COMPANY, 204"D"eaX?n'krcHr^kco.

REPAIR SHOPS
EDISON COMPANY
CMICACO
TELEPHONE MAIN
76 MARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
r^
1280.

Dynamos. Armatures,
Motors, Arc Lamps,

Machine and Carpenter

Work

Kinds
'°"^''Correspondence Solicited
of All

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

October

iS,

WESTERN ELECTRICIAN

igOi

KOKOMO TELEPHONES
Always Up-to-Date.

n

When You Save Steatn,

WE MANUFACTURE

You EconomizB

SWITCHBOARDS. TELEPHONES

in Fuel,

AND EVERYTHING FOR
COMPLETE EXCHANGE.

and

ECONOMY OF FUEL meons
bank account. This fsult

is

an increased
secured by

Write for Catalog and Prices.

KOKOMO

Sfilwell's

TELEPHONE AND ELECTRIC

reed-Water

MFC. CO.,
KOKOMO,

Heater,

IND.

%^

it uses EXHAUST STEAM and delivers PURE
HOT WATER TO YOUR BOILERS.

make

IVe also

STEAM POWER

PUMPING MACHINERY

NOTICE.

Water
TO THOSE INTERESTED

ELECTRIC

IN

Pumps,

"ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should
If

ni sAs

Works

LIGHTING.

and ELEGTRID

for all tturposes, including

you haven't read Bucliley's

Jet and Surface

CONDENSERS,
AIR COMPRESSORS,

order a copy at once. It is thecr.'.y work of its l<ind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.

Postage

Cottonseed and
Linseed Oil Machinery,
Filter
Presses and
Victor Turbines.

free.

ELECTRICIAN PUBLISHING COMPANY.
IF

Suite 510 Marquette BIdg., Chicago.

^

INTERESTED
ADDRESS

The Stilwell-Bierce & Smith-Vaile Co.,
p. O.

GASOLINE MOTORS
-FOR-

AS SIMPLE AS ITS

LAUNCHES.
LOWELL MODEL

CO.,

Train

NORTH CHELMSFORB, MASS.

irini

»8ul-bi

I
«

of the

The TEJ.EPHONE

World.

Western Electrician

Want Ads

By

Chicago— St. Paul— Minneapolis

The

of Everything

E.

HOMANS,

ARE YOU LOOKING FORTROUBLE?
IF SO, GET A COPY OF

TELEPHONETROUBLES
AND HOW TO FIND THEM

— IK—
BOTH MACSNETO AND COMMON BATTERY
SYSTEMS.
8th Edition Just Out.

A. M.

Electrician

Price, ZSc.

Publishing Co.,

352 pages.

SIO Herqaette BaildlBK,

Cloth, Price $1.00.

CHICAeO.

St. Paul Road.

(Chicago, Milwaukee

&

St.

An up-to-date, practical treatise on the
installation, care
theory,
construction,

Paul Ry.)

and management

Time

tables,

of telephones

and

their

appliances.

Unequaled.
'Best

J.

VIA

Equipment and Service

The

i
•

Famous

Limited.

U. S. A.

NAIHE.

The

VEHICLES, Pioneer

BICYCLES,

Box 257, DAYTOM, OHIO,

A Prosperous

Sent prepaid on receipt of price.

maps and information

furnished on application to
F. A.

MILLER, General Passenger
Chicago,

Electrician Publishing Co.,

Agent,

510 Marquette

through
THE
Chicago& North-Western

train service of the
Rail-

way from Chicago

to Omaha,
Pacific Coast on the
the Black Hills and Dakotas

Denver and the

west,
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modem and skillful

management can make

it.

a

magnificent electric-lighted train, less
than three days Chicago to San Francisco, daily.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
two niehls

The North- Western Limited,
an electric

lighte.! daily

train

between

Chicago. St. I'aul and .Minneapolis.
H. R. MCCOLLOUnH,
3d Vice-PfMident.

W.

B.

KNI5KERK,

Om\ Pasi;''"andTkt. Agt.

Chicago. Ilu

By A.
I

4

Inches.

E.

Illustrated.

DOBBS.
134 pages.

Appendix.

75 Cents.

is designed as a simple, plain-speaking handbook for the practelephone man.
Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.

THIS

The O-verland Limited,

Chicago.

Building,

PRACTICAL FEATURES
OF TELEPHONE WORK.
Cloth, 7 by 5

work

tical

r*ii» ar

State.

111.

pny other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING
DIO MARQUETTE BUILDING, CHICAGO.

CO.,

III.

The whole great empire of California

Is

rapidly developing. It wag long said of this
sunny and altractive region tliat "man cannot
live upon climate," but when it was seen that
Southern California had something more sub-tantial than sunshine to offer.citles roseiike
exhaliitlons/acd deserts became fruitful Jlelds.
The same discovery is being made in Northern
and Central California. The climate Is seen lo
be a unit throughout the state, and industrial
opportunities are seen to go with the climate, and
business advantages with the winterless skies,
San Francisco's trade has nearly doubled In the
past few years, and her foreign tonnage since
1895 lias been multiplied by fifteen. Banks and
savings banks show an enormous increase in
commercial deposits and in the savings of the
people, while a glance at the records of the
building trades shows everywhere Immense activity. There are no Indications of a local or tempcirary boom. The growth of irrigation and tte
multiplication of farm.s.; the discovery of oil and
its widening use as fuel in mines and manufactories, and on engines nnd steamers; the enlarging marke's for California products In
Cliina. Japan, Hawaii and the Philipi»lnes, and
the Increasing trade with the west coast of Central and boiith America and with Australia, Is
sufiiclent to show that the prosperity of the
state has a natural and healthful root.
Settlers" rates, based upon a §33 fare from
Chicago, during September and October, are
bringing in a host of home-seekers. 'I'hls Is a

dally rate, and particulars maybe had at any
agency of the Southern Paclhc. With the best
climate, from the fewest acres, with the least
labor, Californlawlli yielda wider range of harvest, and pay larger profits, and more dividends
in comfort, than any land in the world.

WESTEkN

H

ELECttllCiAM

October

i8,

1962

ONE YEAR'S RECORD
COMMON BATTERY
WORK.
12,000 capacity
Toledo, Ohio
6,000 capacity
Houston, Texas
Cedar Rapids, Iowa
5,000 capacity
Clarksville, Tennessee. 2,500 capacity
Davenport, Iowa
5,000 capacity
2,500 capacity

Freeport, Illinois
Galesburg, Illinois

3,000 capacity

Ironton, Ohio

2,500 capacity

Joplin, Missouri

5,000 capacity
5,ooo capacity

Lima, Ohio
Ohio
Marion, Ohio

3,000 capacity

Lorain,

WHY CAN'T
WE ADD

YOU
TO THIS
LIST?

3,000 capacity

Moline, Illinois

2,000 capacity

Newark, Ohio

3,000 capacity

Canton, Illinois
Peru, Indiana

2,000 capacity

Paris,

sliding parlB excepting the platinum contact points.
German silver—long, live and durable.

Many improvements embodied

"INTERNATIONAL"

Harrison and Clinton Streets,

CHICAGO, U.S.A.

International Telephone Mfg. Co.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6IO WILSON AVE., CHICAGO,

CO.,

ILL.

2,500 capacity

Illinois
Island, Illinois

—

Terre Haute, Indiana
Wichita, Kansas
Ottawa, Illinois

.

.

capacity
capacity
capacity
capacity
capacity

5,000
3,500
2,000
5,000
2,000

CHICABO

THETELEPHONE HAND-BOOK

of Its

STERLING ELECTRIC

CO.,

TELEPHONE PAY

BY
STATIONS and METERS

HEBBERT LAWS WEBB.
Price •1.00.
Tb* only complete and

LAFAYETTE,

In

Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

2,500 capacity

Kentucky

Rockford,

Rock

No

All springs

practical

work

kind on the market.
PUBLISHED BY

THE ELECTRICIAN PUBLISHING

Have unique patented
features giving them
exceptional

value.

WRITE FOR CIRCULAR.
CO.,

Suite 510 Ilarauetts Bulldbv, Gliloaa*

Chicago Pay Station Co.,
1 30 LA SALLE AVE.,

CHICAGO.

IND.

ALL EXPENSE AND UNSATISFACTORY SERVICE DUE
TO THE USE OF THE UNRELIABLE SPRINC JACK

WIPED OUT

Columbia Switchboards Guarantee This
Number of spring jacks necessary to operate a Columbia Switchboard reduced from
80 to 98 per cent of the number required to operate switchboards of other makes the small
percentage remaining being placed on the ends of switching cords, a location easy of access
for inspection and repairs.
;

SWITCHBOARDS

for

MAGNETO, CENTRAL ENERGY, LAMP
SIGNAL AND MULTIPLE SYSTEMS.
CENTRAL ENERGY LAMP SIGNAL AND MULTIPLE SWITCHBOARDS

NOW BEING INSTALLED.
Waxahachie,Tex., Switchboard capacity, i.aoo
Ennis, Tex.,
"
"
1,200
Norwalk, Ohio,
"
"
2,400
Frankfort, Mich.,
"
"
250
"
"
Dundee, Mich.,
200
.

.

.

lines

"
"

and telephones
"

-

"

"

*'

"

"

.

COLUMBIA
TELEPHONES.
FOR MAGNETO AND CENTRAL ENERGY SYSTEMS.
Equipped with superior solid back transmitters, non-packiug
and practically indestructible.

COLUMBIA CONDENSERS.
Compact and enclosed in tin case and guaranteed as to efficiency and for 250 volts. Send sample order and confirm our
guarantee.

'''l-'fell^

INCREASED FACILITIES ENABLE US TO FILL ALL
ORDERS PROMPTLY. WRITE FOR QUOTATIONS.

THE COLUMBIA TELEPHONE

MANUFACTURING
lOO-Llne "Columbia Switchboard" with Self-Reitorlng
Drops. Showing Plugs In ihe Board and Jack.
on end of Switching Cords.

OTTAWA, OHIO.

CO.,

October

iS,

WESTERN ELECTRICIAN

1902

15

Right About Face/
^

— THE REAR OF A

Kellogg
Common Battery
Telephone

iil^

AND YOU WILL SEE THAT THE WIRING
EMBEDDED IN SLOTS AND COVERED
WITH BEESWAX.
TELEPHONE MEN CAN READILY SEE
THE ADVANTAGE OF THIS METHOD OF
IS

CONSTRUCTION.
ONE OF THE SMALL DETAILS OF MANUFACTURE THAT HELPS MAKE THE NAME

Kellogg
STAND FOR EVERYTHING THAT'S GOOD
TELEPHONE.
RECEIVERS HAVE PURE HARD RUBBER
Roar VIeytf Common
Battery Telephone.
SHELLS AND PERMANENT ADJUSTMENT.
TRANSMITTERS GUARANTEED BETTER THAN THE ''BELL
IN A

1^'

SOLID BACK."

&

Kellogg SwItchboBrd

O >>•«>• #a^
Supply

229 So. Green Street,

/*^»

UOmjf CHICAGO,

ILL.

WRITE FOR GENERAL CATALOGUE.

Party Line Service

It

as well as Patience, to

2.

Locks

3.

Can have up

all

make

others out.

AMERICAN

to 35 on one

GENERATOR

CENTRAL
ENERGY

TELEPHONES CALL
ARE A SUCCESS

line.
LET US SEND OUR

CATALOGUE

The

U. S. Electric Mfg. Co.,

AND TALK PRICES

ELECTRIC

AMERICAN
39

TELEPHONE

JACKSON BLVD., CHICAGO

BUTLER, PA.

Telephone ^Telegraph Construction Specialties

MOON

TERMINALS

Patented Combination

Messenger Hanger

and corners,
SOLID FORCED STEEL, Japanned or galvanized.

for straight lines

ycj. 1.
No. 2.
No. 3.

Lipht. l?ix

METALLIC

OUTER
CASE

3^111.

Medium. IJixYi
Heavy, 2x14

.

.

.

ia.

Protect the Telephone Cables.
The Metal Case slides either
up or down and is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a

In.

Nos. 2 and 3 always In stock.

Patented Galvanized
Steel Cable Hanger.
N'fte heauMTuI nieciianii-al almplli;Hy. Send for Minipk'.
(JorreBponcl
with us; wehuveifoofi speclaltieH. and
ijff-to-date. Tell us what you want.

Corner Brackets, Guy Shims, and
Special Forgings made to order.

cable.

3-Bolt Guy Clamgt.
Solid forped Htetl.

2-Bolt

Write for Catalogue

and

Prices.

Japanned or

galvanized. Never break, nevc-r
slip.
For 6-10 to J^-inch strand.

Clamps f um'U If desired.

MOON MFG.

CO.,

43-498. Canal Street,
In place

on

cable.

THE NORTON TOOL

CO.,

WEST PARK,

OHIO.

a

SUCCESSFULTELEPHONE.

only party wanted.

Rings

Electrical

Knowledge and Good Meclianics,

ADVANTAGES.
1.

requires Capital,

CHICAGO.

CO .

-

WESTERN ELECTRICIAN

i6

October

1902

i8,

Governors

wfe'ei

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills.
IVe aye nozu

f relayed to

GUARANTEE ABSOLUTE SATISFACTION
Write for References in your Locality.

The Replogle

Governor

Works,

HICH & CHESTNUT STS., AKRON, OHIO.

GRAPHITE RESISTANCE.
Graphite resistance

wanted — one ohm

in

to

rods,

one

tubes or otherwise.

million

JOSEPH DIXON CRUCIBLE

Write

Any
for

Stocks:

resistance

particu'ars.

WITTENBERG CEDAR
Producers

AVE:,PHILADELPHIA.

1NG0TS,CASTINGS,WIRE,R0DS,''SHEETS,ETC.

>7wt.M'Lan^'
-

/<\.

/dELT^

—DELTA

METAL —

We

CASTINGS, STAMPINGS and FORCINGS
DRIGINALanqSoleMakers inthe.U.S.'

bave a good assortmeat

ol Poles

Write us for Prices.

ELEVATING = CONVEYING

NEWCAmiOGUE

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

AND SEND FOR CATALOGUE.

.ii*'JEFFREY

SEND FOR COPV

MFG. CO. COLUMBUS.O.U.SA.

.All

Kinds.

ELECTRICIAN PUBLISHING COMPANY,

DEALERS ADVERTISING

CHICA CO.

Suite SI O JUara nette,

WESTERN ELECTRICIAN OBIAIN MOST EXCELIN

plating the improvement of powers, will find it to their interest to comer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATH REQUIREMBNTS

MACHINERY

NOW READY

ELECTRICAL BOOKS.
POi_JI

Gives a higher percentage of useful effect than any other water-wheel
herttoforemade. All si^iesi, ri.L;bl and left hanii, are built Irom patterns perlected under systematic tests lii the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contem-

MORGAN SMITH

of

on hand, and can execute orders promptly.

?l.M'CORMICK TURBINE.

S.

Wholesalers

Yard
OfHce at
Branch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.

"ELEPHANT BRAND PHOSPHOR-BRONZE"
I
.

CO., Wittenberg, Wis.
LOW PRICES.

A LARGE STOCK AT

O. J. MUEBEL.
and
Cedar
\A/Hi^e
MENOMINEE, MICH.
Main
and

BRONZE SMELTING CO. QMITED,

'2200 WASHINGTON

i

Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

Idaho— Montana.

Jersey City, N. J.

CO.,

JhE RHOSPHOR

REGTRADE MARKS

ohms.

WESTERN CEDAR POLESHow

THE

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

CO., York, Pa.

SAMSON TURBINE

THOROUGH INSPECTIONS

UNEXCELLED FOR DRIVING

AND

ELECTRICAL MACHINERY.

Damage

against

Loss

or

Property and

Loss

of Life

:urance

Special Features:

to

and

Injury to Persons caused by

HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We build these Turbines in all Sizes and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.
WRITE DEPT.
FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD,

CO.,

STEAM
J.

EXPLOSIONS.

BOILER

ALLEN, President,
WM. B. FRANKLIN, Vice-President,
F. B. ALLEN. Second Vic«-Presidont,
M.

J. B.

PIERCE.

Secretary,

BRAINERD, Treasurer,
F.MIDDLEBROOK.Asst. Secretary.

L. B.

O., U. S. A.

L.

HICH-GRADE

AWARDED HIGHEST
MEDAL ON TOOLS
AT PARIS

ENGINES

OF

1900.

A

A
AWARDED

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

HIGHEST

MEDALONTOOIS

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

AT PAN-AMERICAN

EXPOSITION

THE DICKE TOOL COMPANY.
FACTORY: DOWNER'S GROVE,

W. BAYLEY

& SONS

HIIiWAVKEE, WIS.,

THL"

.

EXPOv"

SITION

VERTICAL AND HORIZONTAL.

ASK FOR
,

CO.,

V. S. A.

ILL.

Eastern Otfice: J. E, Way, Manager,
39 Corllandt Street, New York,
Thos. G. Grier, Electrical Building, Ciiic.lgo.
SI. Lo- is Office; W, N, Mallliews * Bros.,
320 N, 6lli Sired,
,

October

i8,
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CEDAR POLES

LINDSLEY BROinERS COMPANY.WflOLESALE PRODUCERS ""grc'ilo".^""^
PORTLAND.QREGON 8cSPDKANE,WASM. Sa-FOOT TO BO FOOT

POLES OUR SPECIALTY. MAIH YARDS, MEKOMINEE,
Send

liHt of requirements
for quotations to

BIGGEST EVER.
STOCK
NEVER BETTER.
SHIPPING FACILITIES
GRADING i^^^ CAREFUL AS WE CAN BE
OUR STRONG POINT
PRICES -i^^—

»

^—

W.

ANDERSON & SONS,

H.

St. Aubii Ave., Detroit,
manufacturers Tools and Iron Work for
Telephone and Rail^vay Construotlon.

MALTBY LUMBER
"

T

CO., BAY CITY, MICH.
f3oi_e: .^vruca -ri^ iwieim."

ihe:

IT'LL

PAY YOU Well.

M. KLEIN

IVII

LINE

We Can

Load Mixed Cars

Our Tool Book

of

It 1b

TELEPHONE POLES, CEDAR SHINGLES AND POSTS
Write us at once and

THE MORSE CEDAR

CO.,

tell

Headquarters for Linemen's Tools.

WHITE CEDAR POLES.
>i-^nr-«|3'l:

C. H.

WORCESTER
MARINETTE,

& Zmr^Sbl^So".'^'^

HALL

SKipm^n-ts -From

CEDAR

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

about them.

tellH

FREE.

MATHIAS KLEIN

us just what you require.

CEDAR POLES

SON.

of luterest to all Uuemen. Get a

Saginaw, Michigan.

-

&

BUILDERS' TOOLS.

copy now,

Choice Stocks. Right Prices.

M ICM

BROOKS,
WIS.
^^rg^ S-fco^lc.
L.

TOMAHAWK,

RDLES

A.P.hOPKmS

a CO.ESCANABA.MlCM.

CO.,

WIS.,

Produetrs and Wholesalers of Whlto Codar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

POLES, TIES, POSTS.
We

PRODUCERS.

Cedar

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
L«rg« Sieck CenitaiiUy tn

HuM.

want your

THE PORTER CEDAR
SAGINAW,

CO.,

MICH.

inquiries always.

BUY YOUR POLES FRCM FSRST HANDS-THE PRODUCER.

Poles

D. M.

FULMER LUMBER

CO., Florence, Wis.

%S\\k^^r."'
CEDAR POLES
UPON
SPECIAL PRICES

K.

E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

POLES.

POLES

CROSS

BERTHOLD

ARMS.

JENNINQS,
STi LOUIS.
LONG LEAP
ft

WMITt OiOAR.
IBAneCEDARiptiSOft.

IMInn.

II

I

C.

STERLING & SON,

TIES.

MONROe, MICH.

^"

L 11 la
SOUTHERN
JIJIJ
''""

White Cedar Poles
THE BEST POLE

THE MARKET FOR

IN

TROLLEY & ELECTRIC LIGHT WORK.

Yellow Pine Cross-Arms, Locust and Oak Pins.
Large Stocii Always on Hand.
Ask for Prices.

PINE AND riR.

Ohemloal Building.

W.

Eleven Pole Yards 1q Michigan.
Wholesale rroducers for 20 years.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

CEDAR
IT

New

York, N. Y.

POLES

\flfl

To get our Prices on 25-foot

We can

6's by return mail.
well.

Money on other Lengths as

Save You

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
'

ROBT. FERRIS' BOOK

Send your Book Orders

CHICAGO,

to

electrician publishing co.,

RP 1 vriT
nSpTnTo
uijl!lLli.a

I

ILL.

Keystone Telephone Building, Philadelphia, Pa.
BuUdlnK, Cleveland, Ohio.
3^g uroadvvay. Kew Y' rk.

.^ Electric
.

)

510 Marquette

Bldfr,, r-hicaKO.

ON METERS
so SIMPLE THAT 0.\E WONDERS
AT THE COUR.\GE OF THE AUTHOR

IS

TELLS JUST WHAT SOME
PEOPLE THINK THEY KNOW.
IT

Written expressly for the men wbo handle
the pliers.
Sent prepaid on receipt of $1.00. Address

ELECTRICIAN PUB. CO.,
510 Marquette

BIdg.,

CHICAGO.

CEDAHT^tES
^l^l^klllkl'
"VARbS: "fVvtOI^rdNU, HicK. - -SCREEN 3AV."WT5.

_

NEW

Ur«J>0>(.

CO.,

Vis.

"
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BARE COPPER WIRE.

RUBBER COVERED W! R E
WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

NEW YORK.
IHICAGO.

OFFICE WIRE.

ROEBLING'S SONS CO.
TDCIITnii U
llfCniUnt ill

I

ill

CLEVELAND.
SAN FRANCISCO.

GOOD BOOKS.

The

AUTHORITIES ON SUBJECTS MENTIONED.

Westin^house

Containing all of the words and deflnl^
tlons in the science, a new work. Indispensable to the electrician, student and professor. Over 11,000 words and about 15,000
deflnltlons. By Edwino. Houston, A. M., Ph.D. (Princeton). 1 volume, 32mo, cloth, $3.50;
leather, $3.00.

Tli(>
Pnrlrof XLieCiriCai
Flortriral J-/lCllOnary»
DirftrinaMr
1 ne I^OCKei

Electricity

Integrating

Sc. D.

1

Made Easy.

Profusely Illustrated, A hand-book for busy people. By
Edwin J. Houston, A. M., Ph. D,, and Arthur S. Kennelly,

volume, I2mo, cloth, $1.50.

^^ Silvanus P. Thompson, D. Sc, B. A., F. R. S.
sixth edition, revised and enlarged. Profusely
folding plates. 2 volumes, 8vo, cloth, gilt. $6. 00.

Dvnatnn-FWtrir
l-'yiiaillO-XiieCiriC Mar^in^rir
IViacninery.
Illustrated

Wattmeter

with new ensravings.

19

The rapid advance of electrical science made it absolutely necessary to revise the last edition,
and this is now a new work. It is indispensable to the electrical expert, professor and student
of electrotechnics.
Students and professors highly appreciate the publication of this extensive
work in two volumes.

Polyphase Electric Currents and Alternate Current Motors.

has a

fine jewel

ment,

frictionless

necting

train,

move-

By Silvanus P. Thompson, D. Sc, B. A., F. R. S. 1 volume, 8vo, cloth, gilt, $5.00.
The most important work on the subject. A companion book to "Uynamo-Electric Machinery." One of the text-books in schools of technology and colleges. Beautifully illustrated
with fine engravings. Folding plates. Invaluable to the expert electrician.

con-

^V ^dwin J. Houston, Ph. D., and A. E. Kennelly, Sc. D.
A trvdW»*-a lV7r-»i4/>
.TilgCUrd.
IVlctUC T7-ic-fr
LLiX^y*
This little work is of special value to readers of Prof.
Thompson's Dynamo-Electric Machinery and Polyphase Electric Currents, as the work has been
written to explain in a clear and simple manner the equations contained in those works. 1 vol-

and

a

ume, 16mo, cloth, 75 cents.

The
A

Interpretation of Mathematical Formulae.

nelly, Sc. D.

1

volume, 12mo., cloth,

most valuable aid to students and

|g.

DfaS/kS".":

ii,a<:.

electrical workers.

A"D
XJ

moving

much
of

element

lighter

very

than that

any other meter The

result is

a high-grade

(^ ~t "ptd/»+««i/-<fiT
Now approaching Its 65th thousand. By William H. MeadowV-i Ul l^iCCin^Uy.
croft, l volume, 12mo, cloth, go cents. Fully Illustrated.
This excellent primary book has taken the first place in elementary scientific works. It has
received the endorsement of Thomas A. Edison. It is for every person desiring a knowledge of
electricity, and is written in simple style so that a child can understand the work. It is what its
title indicates, the first flight of steps in electricity.
'^^ William H. Meadowcroft. 1 volume, 12mo,
^rtir»ta»«c*
"R r* r\f 'Pld/.ffi/-<tTr

A
OCnOiarb rV

»«.

OI

CieCinCUy.

illustrated, cloth,

50 cents.

A

large

num-

the primary

is

'T't.- "V" "D^j^y, or Photosrraphy of the Invisible and Its Value InSurjfery. l!y WilliamJ,
1 lie ./V rVay^ Morton^ M. U. Written in collaboration with Edwin W. Hammer, 1 voluoie,
12mo, cloth and silver, 75 cents: paper, 50 cents.
The work explains in clear and simple style how these extraordinary pictures are taken
through solids. F'ull description is given of the apparatus used, and the text is profusely illustrated with half-tone illustrations giving facsimile copies of the pictures taken from the negatives of the author. The subjects are varied.
By William. H. Meadowcroft. I volume, 12mo, cloth"

The

A B C of work
the X Ray.

and gold, 75 cents.
on the subject. A book for the people. The author of "A B C of
clearly In that work his ability to explain a technical subject for the la/men
who know nothing of scientific terms, lie has written this work about the X Ray in his isual
clear and simple style, and a wide circulation of this useful book is assured. The text cf the
author is beautifully embellished with fine engravings, and nothing is omitted that will glv the
public a clear knowledge of this remarkable discovery of Prof. Eontgen. The public won d do
well to secure both these important works.

The

instrument of precision,

JJ

The author of this work has designpd it for the use of teachers and scholars.
ber of simple experiments have been added, with notes relative to the work. It
book for school use.

first

Electricity"

primary

showed

;

which accurately records the lightest of loads

independent

Sent Prepaid on Kece^pt of Price.
ELECTRICIAN PUBLISHING CO., 510 Marquette

tem-

CHICAGO.

Your Electrical Books of the Electrician
Publishing Co., Suite 510 Harquette

of power-

factor, frequency,

BIdg.,

BUY

You

BIdg., Chicago.

MONEY by

doing

will save

TIME and

.......

so.

perature, wave-form, etc.
FOR ILLUSTRATED BOOKLET ADDRESS NEAREST SALES OFFICE OF THE

Westinghouse Electric
and Manufacturing Co., Pittsburg, Pa.
SALES OFFICES

IN

ALL LARQE

CITIES.

RELIANCE
AND
SeND

IVIOTOBS.

FOR

BULLETIN.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

-

WIS.

AGENTS WANTED EVERYWHERE.

October

iS,
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Type
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STRUCK BY UGHTNING.
MonroevUleJad., July

Wayne

Fort

Electric

Fort

Gentlemen:

Wayne,

Ind.

— During the severe electrical storm at this

entered one of your 30Iight
fuse

and burst the

J4. J902.

Works,

Type " A"

Oil Transformers,

Idid not think

cast-iron cover.

it

place, lighlniniE; struck the

No.

The

40,048.

possible for a transformer to be

thing after this severe discharge, but on having same tested out carefully

I

line

and

discharge blew the

good

for

any-

find that the coils are

not injured in the least.
I

cannot too highly recommend your

Type "A"

Very truly

Oil Transformers to central station men.

yours,

H. W. DORRIS,

No

diagram

needed to prove that weakened

is

insulation caused
spots^^

is

Sup't Electric Light Plant.

by ^^unequal expansion^^ or

noticeably absent in ^^Wood^^

^^hot

Type

A

Transformers,

Fort

Wayne

Electric Works
Fort Wayne, Ind.

BrarvcK Offices

irv

Large

Cities.

ANNOUNCEMENT
''THE
IS

STEVENS

PUMP

OIL

In makins this announcement we believe tbat we are calling the attention of the entire
engineering field, and all places where oils of any degree are handled and transferred froin
barrel to tank and for general use. to an article that every engineer has long looked for
and regularly called upon his oil dealer to supply, particularly so when cold weather has
made the handling of his valve oils difficult and almost impossible with the pumpij^

MECHANiCALCATECHISM

heretofore at his

command.

THE STERRETT

ff

guaranteed to pump any article that is in a liquid form, and bandies heavy valve
oils as easily as ordinary pumps will kerosene.
Ji is made of seamless brass tubing and
durable In every part. There is no leaka^'e of oil, which makes it the cleanest pump to use
ever placed on the market.
Ask your dealer for it or send direct to us. Money refunded If not satisfactory after

pump

PRACTICAL KNOWLEDGE
FOB
Matloaary and flarlne Engineers. Firemen. Electricians, notormen,
Machine Men and M;chanlc> In General.

STERRETT"

NOW READY FOR THE MARKET.

Ice

is

30 days'

trial.

Descriptive circulars on request.

PRICE,
by

$5.50.

Ma..n\ifaLCtured

Maw and

All Modern Macblnery fully described and explained. TechQlcal
Pomts made Clear by Word and Drawing. Quaitlons and Answers

Orlelaal.

for Llvil Service

Examinations,

STERRETT PUMP COMPANY,

etc.

ST. PAUL,

NO. 69 EAST SIXTH ST.,

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION, SMOKE PREVENTION, BOILERS, BOILER
CCVSTRUCTION. TESTING AND MANAGEMENT, SAFETY VALVES, INJECTORS. PUMPS AND GOVERNORS. STEAM GAUGES. LUBRICATORS,
ENGINES, COMMON SLIDE VALVE. TANDEM COMPOUND, CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES. TRACTION ENGINES. ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE. LINK MOTION, HORSE POWERS IN DETAIL,,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHOD.S. BRINE A.ND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES. AMMONIA. AMMONIA FITTINGS. LIQUID AIR. MACHINE
SUOP PRACTICE. STANDARD NUMBERS AND RULES. PULLEY SPEED
CALCULATION. SQUARE ROOT. LEVERAGE, ELECTRICITY, DYNAMOS,
ACCU.MULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OP DYNAMOS,
PARALLEL AND SERIES WIRING. THREE-WIRE SYSTEM. MANAGEMJ:NT AND CARE OF ELECTRIC PLANT. REPAIRS, ELECTRICAL MBASCREMENT.S. MOTOR.S. STATIONARY. TROLLEY AND THIRD BAIL SYSTEMS, CONTROLLER. ELECTRIC LOgOMOTIVE, ELECTRIC HKATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION
CLUTCH. COMPOUND CYLINDERS. REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pages.

240 Illustrations.

$1.00.

Sent anywhere prepaid on receipt of price.

MINN.

I

ARE YOU LOOKING FOR MONEY?
If so,

buy WALRATH 0*S OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.
It win produce as good a commercial light as that of an automatic steam engine, either belted

or direct connected generator.
Simple, Economical and Reliablebend for Catalogue W.

MARINETTE IRON

WORKS MFO.
1^2^^,

.

CO.,

MARINETTE, WIS.

AGENCIES—
619 Stevenson Building, Indianapolis.
301 Fisher Building. Chicaeo.
703 liijuu Building, Pittsburg.
MacKay KnglneeringCo., 149 liroadway, New York.
Mackay Engiocering Co., lOO Boyision St., Boston.

Electrician Publishing Company,
510 Marquette

Bldg,, Chicago.

Strong, Carlisle

|

X Hammond

Co,,

Clove)And.

WESTERN ELECTRICIAN

October

mmi.

HtmiT

Inusi^s

ALLIS-GHALMERS
CHICAGO,

igoJ

i8,

Olljr^?^

CO.,

tOAtOO

I

U. S. A.
Sole Builders
of

REYNOLDS
CORLISS
ENGINES

rt.rju<:bt
to any Supplj- Company
or P. A. Mailed to any address for ten
cents to pay postage and packing.
have tried to make a g:ood paper^Weigrht
as we have always tried to make a good fuse
w8re,

Sent on

sfflcer

For

We

Reynolds Corliss Eng:lne.

All

Power Purposes

-««3^ESH.BESLYg

SPECIAL EN6IHES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.

RIEDLER PUMPS AND AIR COMPRESSORS.

GHiCAGO FUSE WIRE & MFG. CO.
8B3 BROADWAY, NEW YORK.
3GS DEARBORN ST.. CHICAGO. U.

^.?.*J^\ST

CHICAGO

ILL

'^PLIts^OR METAL WORR^
u-sA
=,rc«"roT
'

S. A.

KARTAVERT.
HARD AND FLEXIBLE FIBER

IN SHEETS,

RODS AND TUBINQ.

For Electrical and Mechanical Purposes, BaUway Dust Guards,
and Packings. Patent Insulating Cleats.

Wasben

MANtJPAOTURED BT

THE KARTAVERT MANUFAGTURIHB CO.

Wilmington, Dll.

VULCANIZED FIBRE.
Highest grades for electrical iiuiiUtioo and mectiaiitcal pufpous, in slieeti,
Catalogue* and samples on application.
tubes, raids and speckl ehapes.

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

HAZARD MANUFACTURING

STURTEVANT

COMPANY

HIGH-GRADE RUBBERCOVERED,

WEATHERPROOF

CO.

Wires and Gables.

MAGNET. OFFICE. ANNUNCIATOR WIRE,

NswToBEOmox,

aair>BAiiOFiri0BAirD\7oass,
Wimesbano,P».

Chicago Officb,

» Dey 8t

ltbl-2

Marquette BMt

PARAGON REFLECTORS
Silver=Plated

Mirror Reflectors.
A

deep cone, for use with any system of
incandescent electric light, where it is
desired to concentrate a very powerful
light on a small space. Lined with silverIncreases the
plated mirror-plate glass.
Most
light from twelve to fifteen times.
valuable in show windows and over machines, work-benches, type cases, etc. etc.
,

Thousands

of this style

used In 5I1OW windows,

Oet our C.t.logrue and Price*.

American Reflector

&

Lighting Co.,

271-273 FRANKLIN ST.. CHICAGO.

:i

Black Diamond

File

Kst. ISOS.

Works I

Twdve

'*<
if^

I
^

?

FOR

rJJ-C-p.\r fjfiKT

mms
VF.rrTir.AI-

AND r-OVFR IIERVICE

Prize

Gold MedaK

al

International

at Atlanta,

Expositions

1895.

_KVEKY

OBB «OOUH ABE ON 8A1.K IN
BTOKK IN TUB UNITED

G.

¥OFM. cGv^pf-.m

Special

Medals

Awarded

J*

Inc. 1895.

liiJFFAi-o

&

K.

,

?
J*
J*
tj

I.KADI!«e HAKOWABU
l$TATJB8 AND CANADA.
Jj^

BARNETT COMPANY

PHILADELPHIA, PA.

|

^

mrm-o rcmn
BUFFALO.

amnm

(J.r.

.

nil.

Vol.

$3.00

Pu

iiw.nRi>t-'»ifyEi50Md«i

Aiiui.

CHICA&O, OCTOBER

PubltBlUns Company. Chicago.

IMPI
FV
ipVIr LiCiA.

Bntered.<>t Chicago Po.tofflce .a
mail matter ot tha second oiasa.

25, 1902.

j0 ggjj^g ^ g^j^y^

jjjj_

INSULATED
WIRES AND CABLES.

RUBBER COVERED. WEATHERPROOF UNDERGROUND AND SUBMARINE.
WESTERN *ILUNG AGtNT.

Simplex Electrical Company,

"R'nixsoirr^
H.
R. HIXSON,
1

.75-81 Cornhlll,

CHICAGO.
lonidnock Block. CHICAGO
137 Monidnock

BOSTON, MASS.

1889-Paris Slxposition,
Medal for Rubber Insnlation.
1893-World'8 Fair,
Medal for Rubber Insulation.

CRESCENT RUBBER

WIRES AND CABLES
Nsttonal Code Standard.

TH£ STANDARD FOR
RURRFR I2VS$lTI.ATION.
Sole Manufacturers of

TRADE MARK.

Weather-

Okonite Wires, Okonite Tape,

Manson Tape. Candee

THE OKONITE
Wnilrd L. Candee,
M Ourant Cheover,

I

(

Manaoers
»"»">9"S.

proof

Wires.

CRESCENT INSULATED WIRE AND CABLE

sterling

THE STERLIHO VARNISH

THE STERLING VARNISH

CO.,

MANUFACTURERS OF

VVlien

Paranlte Rubber Covered Wires and Cables,

16

PARSELL & TTEED.

X'9-1 1

W.Slot Stieet. Nt^w Vorb-

Special Electrical Devices.
Write us for prices.
Slreel. Chicago.

CROWN

NEW YORK.

CHICAGO.

DENVER.

I-T-E
CIRCUIT BREAKERS

SAN FRANCISCO.

CUHER ELECTRICAL

CO..

ERICSSON TELEPHONE

CO.,

296 BROADWAY, NEW YORK.

LIFE
The Longest

see objects below the lamp

SHELBY

USE SHELBY LAMPS.

Life at Best Efflclenoy.

USEFUL

LAMPS.

LIGHT

Pat. Oct. 20, 1900.

A TRIAL WILL PROVE OUR CLAIMS.

7 C. P. Vertical.

THE SHELBY KLECTRIC

FLATTENED.

SHELBY, O.

CO.,

JCaTABLIBHlEX>

yyESTIIN

ElcDtfieal Ingtomenli
Wavtrly Park, NEWARK, N. J
Weston

fiial

The*« lontrumeot^ are
t««ed«ipon tb*) luino ff(!Q•ral prlodplu ftad &!-« juirt
•0 aecnrntH im oar reffular
,

SUndArd Portable

Cnrreoi \ oltmettirs
Ainm«t*r9, bnt ar*p
larK«r,

pv^

ALd

ttie

Stow

Standd

OnrportRble iofntrumeots
are recofrnlzed ssstuarinrdB
throDKhoQt the clvHtK^d
world.

Bnd

mucb
worUoK

Are locloAed Id a
doomed dnBt-proof
oA«-iroQ CAAA which eflect-

Our Semi-Portable Laboratory Standard VoitmeterH nod Atnmeiere are

*»«ty nhlftlds
th« iDHtniniMits from dlnturbing IntaeocM n( ezterDAl mAtr-

stlU better.

o«Atly

««bc

They are the mo«t

fleld*.

We«ton Mtandard Illaminated
U«ntl0B the

relia-

ble, abMOluto RtandATda (or
LabofAtory aee.

Dial Mtatlon Voltmct«sr.
Ktyle B.
'^FloHh Type."
Wfatxb!* ELcorncuM when wrltlxiir for OAtalognee,

Flexible Shaft
AND

WIUm-SPEED MOTOR.
Practically dust and water mont.
Vor PorMW*
UrllllnK, XapplDK. SteamlDK. Emory Orladlne, •!«.
WrltB foi' CataliiRue and Prices.

STOW MFO.

eO., Slnghamfen, H. 1.
d. C*^

G9n'l Europdsa Aj^^ntB. Sellc. Sonnflatlsal
96

OlrcQitfl.

t>lr^t

IS'/O.

COMBINATION OF

Co.,

Portable Direct Resdloif
Voltmeters nnd MllllvultmotorH. Aminet*»rHand MliomniPter«, Wattmeter^!
aDd Voltmeter5, for Alternating; and Direct Curreot

Station Instnuneots

PHIUDELPHIil

USED BY SIGNAL CORPS U. S. ARMY and ADOPTED AS THEIR STANDARD.
OUR TELEPHONES STAND EVERY TEST AND ARE ALWAYS SATISFACTORY.
C1VI THEM A TRIAL AND BE CONVINCED, PARTICULARS FREE.

IS C. p. Horizontal are 14 C. P. Vertical. Other makes are

Illmmitd

USE.

MOCADORB. OHIO.

LIGHT
IT-IT'S

IN

For Porcelain or Clay In*
•ulatlng Specialties, such a«
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,

RAIL BONDS.

WORCESTER.

THE BEST
TOO GOOD FOR YOU ?

THE COIL DOES

us coin.

Tke Hobir< eii!C.MI(.Co..Tniy.OM..

III.

18

light to

.•^i.-ml

OHIO.

American Steel &Wire Co.

lERlCSSON^S^^^

you want

your

Bipolar &nd Multipolar Uotor*
from ^ to &0 boreepowar. Djnamoa from 10 Uehts to TOO. Wa aaU
or rent. Oood profits for aKenfia.

OF EVERY DESCRIPTION.

SPIES ELECTRIC CO.,

If

You

Enameled, 45c.

By mail, prepaid. Madp in f-Jzes
2to 8-inch. Dealers send for prices.
We also make Inventors' Models and

87*89 W. Van Buren

WARREN,

1,'et

sterling

Electrical Mfg. Co.

ELECTRICAL WIRES

Bug-Proof Bell. '^S!"
03inpl6, 0-ln

Mm

send you lampi-

BARE AND INSULATED

pieov t. a comiilete work J nir model
txhiWUion
Apiii«i-atns for oollppen
mo***-!?. Int. odui'tion somviles oC ratSpecial tools f' r makeiitcil Hitide.-*.
I'>v«ntioi.8 perin^r iiieMl noveltio'.

circular

We

Wc

2,000

The Franklin Model Shop
Experimental woik for inventors;
aoytlilng In metal frt m a e<int?le

Prawing' andOfslgns worked
out from inventors' Ideas. Send for

THE

our

JOSIBSBOftO. IND.

at Factory.

fei'tid.

j;;ct

STERLING

UNDERGROUND. AERIAL, SUBMARINE AND INSIDE USE.
TELBPHONB, TBteaRAPH AND FIRB ALARH CABLES.
Wires ire tested

yon

CiL,

26 Colmore Row, Birmingham, England.

Pittsburg, Pa., U. S. A.

INDIANA RUBBER AND INSULATED WIRE CO.,

All

I.

Sterling Black Air Drylntr Varnish,
Sterling Black Core Plate Tarnlsb.

Geo.T. Manson, Geii'l Supt,
W. H. Hodgins, Secy.

York.

CO.,

'^^ Factory, TRENTON, N.

<>"<:*

STERLING
EXTRA INSULATING VARNISH.
Extra Black Finishing Varnleh,

CO., Ltd

253 Broadway, New

"^'^

Ss'lARCuv'siREET.

Que«D

yiccoJri.% Street.

LondoD. BuKltind.

cAnmmm
GON SU f^ER^::pA^0Bmm^&>
LANCASTER, OHIO,
Carbons

of all kin?!*

and

Li.

ifoi;

S

all, pujr.p9s;e,s^

,
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Machinery

Direct and Alternating Current

For Lighting, Power and Railway

250 K.

"Ccco" apparatus

Our

is

modern

W. Three

Service.

Phase " Ceco " Alternator.

in design, accurate in construction

experience in manufacturing electrical apparatus

MORE THAN

is

and superior

in perfo|mance.

indicated by the fact that

6,500

we have

built

MOTORS

FOR DIRECT CONNECTION TO OUR AIR COMPRESSORS USED WITH OUR
AIR BRAKE EQUIPMENTS ON ELECTRIC CARS.
WRITE FOR CATALOGUE

No.

27.

Christensen Engineering
MILWAUKEE.

Company

i'r •-

.

October

2<;,

. .

—U
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Storage
BatteryGo.
THE ElectricPHILADEL
PHIA.
MANUFACTURER
OF THE

Cbloribe Hccumulator

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
upon request-

Price Lists and Descriptive Bulletins forwarded

SALES OFFICES:
PHILADELPHIA.

BOSTON.

Allegheny Ave. and 19th
Wainright

Iliiikliii!:.

60 Stale

St.

Street.

NEW YORK.

CHICAGO,

100 Uroadwav.

Marquette Building.

LOUIS.

ST.

BALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

New England

F. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

Bulldiug.

FARIES ADJUSTABLE

ELECTRIC

SPRAGUE

HAVANA. CUBA,

SAN FRANCISCO,

CLEVELAND.

COMPANY'S

LAMP HOLDERS
be Instantly placed where it
needed. Made for shop, factory,
store, office, residence -in fact wherever the incandescent lamp is used.
^'"S^

DIRECT CURRENT MOTORS

IS

are unequaled for driving ail
classes of machine tools.

WE MANUFACTURE:
PortablBS,
ChandBliors,
BfackBts,
Desk lamps.
Clusters,
Canottles and
Ali Sizes and Styles of
Shades and Reflectors.

Write for Descriptive Bulletin No. 206.

GENERAL OFFICES:

527 W. 34th

New

St.,

Send for

Goods carried
by all prlnclnal

Yorlc.

Catalogue Mo. 10,

iobbers.

CHICAGO OFFICE:
Fisher Building.

lust Issued.

FARIES MFG,

DECATUR

CO.,

ILL.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY
AND

DESCRIPTION.

"«

THE CUTLER-HAMMER MFQ. CO.
STURTEVANT ENGINEERING CO., LONDON, ENG.
KILBOURNE « CLARK CO., SEATTLE, WASH.

For
<H»

PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
(ell PUTINUM In any quantity, either large orsmall. We buy PLATINUM cr anything
containing PLATINUM, in any quantity.

MAIN OFFICES. AND FACTORY:

BRANCH OFFICES:

MILWAUKEE.

NEW YORK-CHICAGO.

Lamps

Ingindesgent

and

Everything

MANUFACTURERS OF PLATINUM
Newarl<, N.

New York

J.

Office,

IN

120

Else.

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
Akron Smoking Pipe Co
1
Allen Company, L. B
II
Allls-Cbalmers Comjiany
20
American Battery Co
20
Amer. Electrical Heater Co. .20
15
Amer. El. Telephone Co
American Electrical Works.. 11
American Refl. A LightingCo.20
Amer. Steel i Wire Company I
9
Anderson A. Sons. W. H
Audel A Company, Theo
U

—

Baker
Bario

& Company
Vacuum Co

3

—

20
Baraett Company, G. & H
—
Barron A. Co. J. S
Bayley & Sons Co..
16
Beardslee Chandelier Mfg.Co.—
BeardsTcy Gravity Dam <fc
Construction Co
9
.

W

Benbold & Jennings
Bealy A Co., Charles
Bonvllle. Edward

IT

H

General Incandescent Arc
Light Company
4
General Incand. Lamp Co
Great Western Smelting A
—
Refining Company
Gregory Electric Company
12

Crescent Ins. Wire A Cbl. Co.
Crocker- Wheeler Company
Cutler-Hammer Mfg. Co
Cutter Elec. A Mfg.Company

spection A Insurance Co. .—
—
Hazard Manufacturing Co
Helios-Upton Company
7

.

ture

Lamp Department

Edwards

A Company

5

Company .4,

1

Co., D. M. ...17

I^ox*

.

.

H

10

Co

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co.
India Rubber A Gutta Percha

Company. 10

General Electric Company.

Humphrey, Henry

13

H
17
Eng. A Elec Co .... —

Franklin

—

Electrical Mfg.

Elec. Works.. Inc.i9

Fulmer Lumber

W

Maintenance Co

Fowler, John

.

9

Hobart Elec. Mfg. Company.. 1
Hoffman, G.
12
Holmes Fibre- Graph. Co
Hopkins A Co., A. P
17
Huebel Company, C. J
10

Illinois

Faries Manufacturing Co
3
Federal BlectrfcCompany...—
Fisher Electric Company
11
"For Sale" Advertisements.. 12

Wayne

Hamblin A Russell Mfg. Co..
Hartford Steam Boiler In-

Illinol.s

Electric Storage Battery Co.. 8
Electrician Pub. Company ... 18

Ft.

.

13

Electric Appliance

Ericsson Telephone Company

.

10

II

CAN.

CtiiCAgo Edison

1

—
A W. Fuse Company
Dearborn Drug A Chem. Co.. 7
Diamond Meter Company ..13
Dixon Crucible Co., Joseph.. 16
Duncan Electric Mfg. Co.... 19
Edison Decorative A Minia-

Cha»e-Stiawmut Company..
CbicafO & Alto n Railroad
.

3

D.

Edison Mfg.Company

—

.

4

20

EL Constmctlon Co.. 20
Brooks, HaU L
17
Brown A Lea.surc
10
Buffalo Forge Co
20

W. R.E

1

Electrical Engineer Institute.—

Bossert

Central Electric Co
Centrml Manafacturing Co..
CentTAl Telephone & El. Co.
Century Giajs Co

Wire A Mfg.Co...—
Chicago Insulated Wire Co.. i
C. M. & St. P. R. R
13
Chicago Pay Station Co
14
Christensen Engineering. Co 2
Consumers Carbon Co
I
Continuous Rail Joint Company of America
9

Ohic. Fuse

5

.

.12
12

,

.

—
1

—

Insulating Company
Internat'l Correa. Schools
International Tel.Mfg. Co. ..14

—

Jeffrey Manufacturing Co. ...16

Johnston,

Thomas J

11

El.

M. Co....

A

Co.,

16

James

16

Llndsley Brothers Company.. 17
Lowell Model Co

—
—
—

Machado A Roller

Maley, Martin
Maltby Lumber Company.. .17
Manhattan Elec. Supply. Co..~
Marinette Iron Wks. Mfg. Co.I3

Matthews A

Bros.,

Mayer. Geo.

M

W. N

11

McLennan & Company, K
McNamara Brothers

—

14

11

10
11

Metropolitan Tel. A El Co... 14
Mica Insulator Company

—

Phillips Insulated Wire Co..
Phoenli Glass Company
Phosphor-Bronze S. Co
16

—

Pignolet, L. M
Pittsburg A L.

Porter Cedar

Iron Co

Rauscher, John
Relslnger,

17

Sterling Varnish Co., The
Sterrett Pump Company

17

Stilwell-Blerce

—
—

Stow Mfg. Company

10
S.

Company

Hugo

A Son, W. C
17
Sterling Electrical Mfg. Co.. l
Sterling Electric Company.,.—
Sterling

Reliance Electric Company.. 13
Replogle Governor Works.. .—

Reynolds Electric Company.
Roebllng's Sons Co., J. A
18
Rooney-WestburyEl.Lmp.Co.lO
Rose Electric Company
12

i

13

A Smith-Valle

Company

g
i

Stromberg-Carlson Tel. Mfg.

Company

i5

Sturtevant Company, B. F...20

Toerring Company, C. J
Torrey Cedar Company

10

Triumph

ii

IT. S.

Electric

17

Co

Electric Mfg.

Co

IB

M Uler Anchor Company

10

Sargent & Lundy

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

12

Sawyer-Man Elec. Company.
Schoonmaker Co., A. G
Schott, W. H
Schureman A Hayden
Scientific Exchange

Valentine-Clark Co., The....—

Shelby Electric Company
Simplex Electrical Co., The..
Simplex Elec. Heating Co.

Wagner

—
13
15

Morse Cedar Company
Mott A Company. J. E
Munsell A Co., Eugene

17

20
10

National India Rubber Co.. ..—
Naugle Tie Co., E. E
16
7
New York Ins. Wire Co
Norton Elec'l Instrument Co. 7

Okonlte Company, The..
Osburn Flexible Conduit Co
'.::•.

Kartavert Manufacturing Co.—
Kellogg Switchboard A Supply Company
i.^, 17
Klein A Son, Mathiaa
17
Kohler Brothers
10

KokomoTel. A

Leather Preserv. M. Corp
Leffel

Paragon Fan

A Motor Co

ParsellAWeed
Penrlzo A Sons
Phelps Company
Phillips,

Eugene F

i

—
—
l

17
..-....

9
II

Ol^ssifled. Indesc of ^d^veirtlsenneirits

.

Smith Co., S. Morgan
Southern Pacific R. R
Spies Electric Company
Spragne Electric Company.
Standard Pole A Tie Co

Vreeland, B. F
Vulcanized Fiber

.

...—
'

Electric Mfg.

Walsh's Sons

9
I6

Company

.

Equipment Co
Steam & Elec'l Equipment Co.
Station

P^fi^e O.

.

Co

20
4

A Company

\2

Western Electric Company... 7
Western El. Supply Co
8
Westlnghouse
Electric
A
Manufacturing Company 18
.

.

Standard Uoderg. Cable Co..
standard Varnish Worki
Standard Vitrified Cond. Co.
Stanley Inatmment Co

See

Vlndex Electric Company
Vought-Berger Company

.

Weston Electrical Inst. Co... 1
Whitehead Machinery Co.. ..12
Whitmore, A. E

it

Wlck.es Bros

12

Wlllyounf, Elmer G
7
Wisconsin Central R. R
9
Wittenberg Cedar Co. ...-,.... 17
WorcMtar Compftny, 0. H .... 17
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Go.

Etc., Etc.

CHrCACO EDISON COMPANY, 139 Adams
G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

Street.

G.I.

CHICAGO.

G.I.

G.I.

G.I.

G.I.

G.I.

CROCKER-WHEELER COMPANY,

G.I.

Manufacturers and Electrical Engineers.

G.I.

G.I.

G.I.

GJ.

AMPERE. N.J.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

THADC

G.I.

^^

1

MARK

G.I.

STANDS FOR MECHANICAL AND ELECTRICAL PERFECTION

G.I,

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I

G.I.

G.I.

The Motor

G.I.

GENERAL INCANDESCENT ARC LIGHT

G.I.

that will Increase

NEW YORK.

N. Y.,

AND ALL LARGE

CO.
G.I.

CITIES.

G.I.

Your Tool Output.

G.I

o""

G.I.

G.l.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

G.I.

SINGLE PHASE MOTORS
Particularly Suited for

wi^

G.I.

G.I.

Pump

G.I.

G.I.

^"^

Operation.

START UNDER FULL LOAO -

Simply Closing: the Primary or Secondary Circuit
any point however distant from the motor.

at

ONLY ONE TRANSFORMER REQUIRED.
If

30 HP., 60

Cycle,

208

Volt.

Single Phase Motor Geared to Triplex Pump.

we would be pleased to hiave
you Inform us of your requirements.

interested

WAGNER ELECTRIC
MFC. CO.
MO USA
By LOUIS

WESTERN ELECTRICIAN

October 2$, 1902

OKONITE WIRES and CABLES

—

OKONITE TAPE and MANSON TAPE

ARE THE BEST MADE
TRADE MARK

LIKE

COLUMBIA LAMPS, THEY HAVE A LONG

Cpnirai €ltdnr^nmpmasi,

264-266-268-270 FIFTH AVENUE,

CHICAGO.

GENERAL WESTERN AGENTS.
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THE GENERAL ELECTRIC COMPANY'S
Series Enclosed

Arc Lamps
LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
THIS COUNTRY.

Write

GENERAL

for

New

Catalogues.

SCHENECTADY,

OFFICES:

N. Y.

'ie':P:^^^^^^^^^^^^^^ffe'fe'^^^^^if^^^^i^^^ii'^^^fff^^^^^^^ie'^^^^^^^^iff^^^'^^^^^^^^^^^^^^fS'

ELECTRICITY FOR EN6INEERS.

FLOTATION
RECORDING

OF THE MOVING PARTS OF

NI-EY
p-oR

N

IVI

NO

IC

-

SUS

IMSION
REVeiMOl

E T I^SE^

RKCO

STANLEY INSTRUMENT CO.,
MASS., U.^S.fA.

PACIFIC COAST AGENTS:
i

JliIlN

MARTIN A

San Francisco,

Cat,

CO,,- Los ANOELE8. Cai,.
f

rr'WMmJ?7T,'//77///m/7~rr,77-.~-~^

if

P-F9ICS-T-|^IM.
^KL_I_
(-f F9 F3
IM
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

GREAT BARRINCTON,

csmoAOO.

IN AIR

"yVBOUT IVIETERS."

.--

-

CURRENT

ACCOMPLISHED BY

C

S 10 Marquette Building,

$2i.50.

>A/^A.-r-riVIE-r

A.L.TERIMA.'TIIMO
IS

PRICE
ILLUSTRATED.
424 PAGES.
ELECTRICIAN PUBLISHING CO.,

Seattle, Wash,

)
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BARNARD,

B. S.

President and Manager
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25,
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Vice-President and Secretary.

Standard Vitrified Conduit Company

In

UNDERGROUND

VITRIFIED SALT GLAZED

Ik

CONDUITS AND INSULATORS
General Office,

39 and 41

Ik

New York

Cortlandt Street
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CLASSIFIED INDEX OF ADVERTISEMENTS.
Manipulator Co.
Vought-Berger Company.
Anchors (Tel. Tel.)
Matthews A Bro.. W. N.
Inc. El. Lt.

&

Anchor Company.

Miller

Edwards & Company.

Contractors and Electric

Co.

Elec. Wks., Inc.
Ft.
General Electric Co.
Mott A Company, J. E.
Sprague Electric Go.
Wagner Electric Mfg. Go.
Western Electric Co.

Westinghouse Elec.&Mfg.Co.

Correspondence Schools.

Central Electric Co.
EdlBon Mfg. Co.

Electrical Engineer Inst.
Int. Corresbond. Schools.

Edwards & Company.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.
CTross-Arms, Pins and
Brackets.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.
BeUs, BoKzers, Etc.

Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Coptral Electric Co.

A Company.

Electric Appliance Co.

Rauscber, John.

Western Elect. Supply Go.
Western Electric Company.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Cut-Outs and

Belt Dressing.
Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

BloTrers.
Buffalo Forge Co.
Sturtevant Co., B. F.

Boilers.
Whitehead Company, W. W.
Books. Electrical.
Audel A Company, Theo.
Electrician Publishing Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Cuts.
Franklin Eng.

Croc tter- Wheeler C'-.
Pt. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.

Western Electric Company.
S.

Chaae-Shawmut Company.

Parsell

Cables. (See Insulated Wires.
Cables, Electric (See Insulated wires) Copper, Sheet
aad Bar.
American Elec. Works.
American Steel & Wire Co.

New York Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.

Weitern Electric Company.

Points and

Plates.

Electric Appliance Go.
Relsinger, Hugo.

Co., S.

Supply Co.

Eloctxlc HeaUnjE Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.

Electric Railivays.
Crocker-Wheeler Company.
EI.

A

Westinghouse

Kohler Brothers,
Mavcr. George M.
Mott A Company.
Sargant A Lundy.

Mfg. Co.
El. A,

Mfg. Co.

JeffrtjMfg Co.

Colls and magnets.

C«ntral Electric Co.
Electric Appliance Co.

Conduit Co,

J. E.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

A

Roller.

Norton Elec'l Instrument Co.
Plgnolel, L. M.
Stanley Instrument Oo.

Wagner

Electric Mfg. Co.

Western Electric Co.
Western Blec. Supply Co.

Weston

k Mfg. Co.

Eleotrloal Inst. Co.

Electro -Piatinc Mach'y.

A Co.,Gha8. H.
Crocker-Wheeler Company.
General Electric Co.
Besly

Ele vat ors- Conveyors.
Jeffrey Mfg. Co.

Encrines, Cras.
Lowell Model Go.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.
Eneines. Steam.

Allls-Chalmers Company.
Bayley & Sons Co., W.
Buffalo Forge Co.
Sturtevant Co., B. F.

Whitehead Company, W. W.
Outfits.

Fan

Buffalo Forge Co.
Central Electric Go.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.
Sturtevant Co., B. P.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Insulated IVires and Cables— Magnet Wires.
American
American

Electrical Works.
Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.

Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
IndlanaRub. A Ins. WireCo.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.

OkoniteCo.,The.
Phillips, Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

fSfiards.

Hamblin A Russell Mfg. Co.
I^amps, Arc,
Adams- Bagnall Elec. Go.

Barnett Co.. G. 4 H.

Storage Batteries.

Poles and Ties.
Berthold & Jennings.
Brooks, 1/all L.
Fowler, John H.

Fulmer Lumber Co.,
Hopkins A Co., A. P.
Huebel Company, G.

American Battery Go.
Electric Storage Battery Co.
Helios-Upton Co.
D. M.

(

J.

Lindsley Bros. Co.

Perrizo & Sons.
Pltt.iburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.

Go.

boards.
American

Smith

Stllwell-Blerce Smith- Vaile.

Flashers.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

liamps. Incandescent.
Central Electric Co.

Fuses and Fuse

'Wire,

Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. &. W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Go.
Western Electric Company.

Oears.

Besly & Co., Ghas. H.
Oeneral Elec. Supplies.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Fisber ElectrJc Company.
General Electric Go.

Manhattan Elec. Supply Co.
Western Electric Co.
Western Elect. Supply Oo.

and

Olobes

Electrical

Oiassw^are.
Century Glass Co.
Phtfinii Glass Co.
Western Eleot. Supply Oo.

Graphite Specialties.
Be^y A

Co., Ghas. H.

Dixon Crucible Co., Jos.
Holmes Fibre- Graphite Co.-

Heatlns

and Ventilat-

ing; Apparatus.
Buffalo -Forge Co.
Sturtevant Co., B. P.

I«i£htnins Arresters.
Central Electric Co.
Electric Appliance Co.
Pt.

Wayne Elec. Wks.

Inc.

General Electric Co.

Westinghouse

El.

A

Mfg. Co.

liinemen's Climbers.
Anderson A Sons. W. H.

Insurance.

I>raft.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulating Materials.
Co.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Genial Inc. Arc Light Co.
Indiana Rub. A Ina. Wire Go.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Go.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Diamond Meter Co.
Duncan Electric Mfg.

Co.
Elec. Wks., Inc.
Ganeralinc Arc Light Co.
Westinghouse El. A Mfg. Co.

Wayne

Mica.
Munsell

Crocker- WTieeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westinghouse El. & Mfg. Ga
(See

(Oil).

Dynamos and

A

Steel

ft

Wire Co.

Co., P. B.

Tools,

Rail Joints.
Continuous Rail Joint Com-

pany of America.

Refiners.

A Sons, W. H.
& Son, Mathlas.
Transfbrmers.
Anderson
Klein

Central Electric Company.

Gt.West.Sm.and Refining Co.

Crocker-Wheeler Company.
Pt. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Rpfleotors.
American Refl.A Lighting Co.
Faries Manufacturing Co-

Re

-

W^indi ng—Repairs.

Vindex Electric Company.

Wagner

Chicago Edison Co.
Gregorv Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Hayden.

General Electric Co.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westinghouse El. & Mfg. Co.

Westinghouse El. A Mfg. Co
Turbine W^ater Wheels
Leffel

Smith

Illinois Electrical Mfg. Co.
Matthews ft Bro.. W. N.

Patent Attorneys.

Standard Varnish Works.
Sterling Varnish Co.

Vulcanized Fibre Co.

WalerWheelGovernors,
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.

Shall es.
American Refl.A LightingCo.
Faries Manufacturing Co.

Central Electric Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.

Bonvllle, Edward.
Maley, Martin.
McKamara Brothers.

Okonlte

Weston

Besly ftCo., Chas. H.

Phosphor BronzeSm.Co.Lld.

and

Wire, Bare.

Company.

American

Sold.
Baker ft Company.
Gt.West.Sm.andReflntng Co.

Springs.

A Wire

Co.

Steel Boxes.

Tx».^&x o« A.^^^trt±m&xxx^Xk:tm

A

Wire Co

Co., The.

Phillips Insulated Wire Co.
Roebllng's Sons Co.. J. A.

Standard Underground

C. Co.

Western Electric Co.
Western Electrical Sup. Co.
X-R4y Outfits.
Bario Vacuum Co,
Willjoune. Elmer Q.

Bossert Blec. Const. Co.

See PA8:e

Steel

Electric Appliance Co.

Okonite

Electrical Inst. Co.

Steel

Co.
A.

Besly A Co., Chas. H.
Central Electric Co.

Co., Chas. H.

American

J.

Simplex Electrical Co.
Stauaara Underground C. Co
Western Electric Company.

Speakine Tubes.

A

Wire

Roebllng's Sons Co.,

Allen Co., L. B.

Besly

Co., The.

Phillips Insulated

Solderjne SUcbs.

Speed Indieators.

Thomas J.
Phosphor Bronze.
Johnston.

Smlth-Valle

Vulcanized Fibre.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Packinff.
„
Besly & Co., Chas. H.

Co., Jas.
Co., S. Morgan.

Tarnishes.

Gregory Electric Co.

ft

A

Stilwell-Bierce

Second-Hand Maoh'y.

Edwards

Electric Mfg. Co.

Western Electric Go.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Trucks, Electric Car.

Rheostats.

central Electric Co.

Motors).

IVflppers and Pliers.
C^eln ft Son, Mathlas.

Platinum Bought

Badt

Telephone Co.

Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Pump Company.

Rail Bonds.

Slate.

A Co.. Eugene.

Minins ApparatuSt Elec.

Motors.

S. Morgan.
StUwell-BIerce Smith- Valle.

Walsh's Sons & Co.
Whitehead Machinery Co.
Wlckes Bros.

Meters.
Ft.

Smith Co.,

Rose Electric Company.
Schoonmaker Co., A. G.
Scnureman & Hayden.
Station Equipment Co.
Steam & Elec. Equipment Co.

A Son, Mathiaa.
Magnet Wires.
-Klein

Sturtevant Co., B. P.

._

Xi^«* AJlx>l:&At3iet:lo^li

Manipulator Go.

(Bee Insulated Wires.)

Inoandesent Electric Light
Manipulator Co.

Akron Smoking Pipe

Inc. El. Lt.

Mechanical

Holders, Inc. liamps.

A

Incandescent—
Replacers A Cleaners.

lismps.

Morgan.

Pulleys.

American

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Pbelps Company.
Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
liamps. Inc., Adjusters.
Inc. El. Lt. Manipulator Co.
Vought-Berger Company.

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Ericsson Telephone Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

Jeffrey Mfg. Co.

Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co,
Gregory Electric Co.
Toerring Co., C. J.

Buffalo Forge Co.
Sturtevant Co., B. P.

Exchange.

Telephones, Telephone
Material and SvFitch-

POTver Transmission
Machinery.

Sterrett

Electrical Co.
Electric Co.
Elec. Supply Co.

Scientific

Porcelain.
Akron Smoking Pipe

Pumps

Insulated WIreCo.

Co., The.

Tchnical Agency,

Ft.

Stow Mfg. Co.

Electric Appliance Co.

New York
Okonlte
Simplex
Western
Western

Wittenberg Cedar Co.
Worcester Co., C. H.

Polish (Metal).

Central Electric Co.

Forses.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Whltmore, A. E.

Monarch Plre Appliance Co.
Fixtures, Oas and Elec.
Beardslee Chandelier Mfg.Co
Reynolds Electric Company.

Tapes, Insulating.

Torrev Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. P.

Co., S.

Slate

Eonvtlle, Edward.
Maley, Martin.
McNamara Brothers.

Maltby Lumber Co.
Morse Cedar Co.
Naugle Tie Co., E. E.

Fire Extingruishers.

Flexible Shafts.

Switchboards
and Marble).

Hoffman, Geo. W.

Junction Boxes.

liamp

Files.

Inspection

Wlllyoung. Slmor G.

Bleotrlc Go.

S.

H.

Central Electric Co.

Westingfaouae Bl.

Standard Vltrlfled Cond. Co,
W«ft«rD Klact. Supply Co.

Conduit Bodn.
Barron A Co., Jas.

Mechan-

W, H.
Electrical Instrnments.

Machado

Co.

Dearborn Drug A Chem. Wks.
C*ndnlt and (Tondnits.
FlFjxiiilo

Mfg. Co.

Schott,

Coal and Ashes Handling Machinery.

Weitem Electric
sand.
Csaapoi

A

Sifirns.

Brown A Leasure.
Humphrey, Henry

Ft. Wayne Elec. Wks.. Inc.
Wftfltern Electric Company.

Oiburn

Triumph Electric Co.
Wagner Electric Mfg. Co.

ical Enfirineers.

Co., F. B.

Sonima

Sturtevant Co., B. P.

Electrical and
Morgan.

Clreoit Breakers.
Gutter Elec.

Hayden.

Federal Electric Company.

Jeffrey Mfg. Co.

A

A

Sprague Electric Co.

Electric

Chains.
Badt

Schureman

Westinghouse

Consumers Carbon Co.

Emit li

Reliance Electric Company.

General Electric Co.
Sprague Electric Co.

Central Electric Co.
Chicago Edison Co.

Oastinxs.

A Weed.

Western Electric Co.
Western Elect. Supply Co.
Westinghousa El. A Mfg. Co.

Central Electric Co.
General Electric Co.

Eleot.

Electro. Co.

Motors.

Central Electric Co.
Christcnsen Kn^ineering Co.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Weitern

&

Dynamos and

Bmsbes.

Carbons,

Siv'itches.

Bosaert Elec. Const. Go.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Pt,

Jas.

Dam A

Wayne

and

Solder.
Gr WesternSm. andRefg.
Batteries and Jars.

Cable Clips.
Barron & Co.,

Plants.

Crocker-Wheeler Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Parsell A Weed.
Spies Electric Company.
Western Electric Co.

Beardsley 'Gravity
Construction Co.

Central Electric Co.

aietal

Repairs.

Chicago Edison Co.

liiffht

Annunciators.

Babbitt

A

Constraction

AcU^Hters, Inc. liamp*.

&m

:
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ACCUMULATORS.

H-U.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

and

HELIOS-UPTON

CO., 222

X-UAir AFPABATrS.

TEST IXSTKl'MEaiTS.
Portable Sets for Resistance Faults,

Coils and X-Ray Machines for Battery and Power Circuits
Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makers of the

—

—

Etc.

Portable

Sets

and

Insulation

for

—

We

Capacity.

Galvanometers, Bridges, CondensEtc.
ers, Photometers, Etc
Catalogues in print, 4c in stamps.

MOST CONSERV-

Fullerton Ave., CHICAGO.

NORTON
The Norton Electrical Instrnment
Agents. Kohler Bros. Chicago,

Interrupter.

and

Voltmeters

Tn.-^truiiients at Moderate Cost.
A\'rite for (.'ircular and Price List.

Cunningham Mercury

Jet

Ammeters

Higli-Grade

Caldwell Liquid Interrupter.

,

II

EFFICIENCY,

CHEAPEST MAINTENANCE.

III

:

Co,, man?hest.".''conn7
Newman-Spranley Co., New Orleans. La

Caldwell Stereoscopic Fluoroscope.

ELMER

6.

WILLY0UN6, 97-99

SJEW TOBK,

Send for Catalogue No. 507

Frankfort St.,

BUY YOUR BOOKS FROM THE

BOOKS.

ALL OUR WIRES

PUBLISHING

ELECTRICIAN

610 Marquette

Crimshaw.
pass inspection and carry the above

NEW YORK
&

118 Liberty St.,

New

BIdg.,

COMPANY,

INSULATING
VARNISHES
ADDRESS
Standard Varnish Works
NEW YORK

CHICAGO

LONDON

K

CHICAGO.

TRADE-MARKS

Raven Black Core.
Raven White Core.
tags. We also manufacture Grimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,

MAIN OFFICE:
114, 116

FOR HICH GRADE

10c in stamps.

X. Y.

York.

branches: ],92'b"'spWn«St.

BOSTON

SAN FRANCISCO:

7 Otis St.

33 Second St.

Cppe 212 Arc Camps
For Direct Current Constant Current Arc Circuits.

Write

View

of the Philadelphia

for Bulletin 7008.

and Reading Terminal

in Philadelphia.

Western Electric, Type
212 Long Burning Arc Lamps.

This depot has

installed 115

(Uestern

€lcctric

.

Companp

CMcaso

Dcu) york

Saint Couls

PbUadelpbia
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INCANDESCENT LAMPS

VVE

have some bargains

in

Lamps.

No job lot, but a thoroughly high
grade lamp that

we are prepared to

guarantee fully.

We can make prices

that will interest you. As you l^now,

we

are not in the habit of

rash statements.

day

if

you are

Western

in

making

So write us

to=

the market.

Electrical Supply

ST. LOUIS,

U.

8 A.

Co

—
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PROFITABLE

"Two
Balls

A SINGLE

VICTOR TURBINE

27-INCH

99

TO

is shown by the cut herewith.
The water
discharged at one end through the draft tube, and, in this case, the
usual end thrust connected with single wheels is entirely provided for.
The high speed, close regulation, great capacity, high efficiency, perfect
cylinder gate and steady motion are

mounted on horizontal shaft

is

CENTRAL

ASK
YOUR.

STATIONS

SUPPLY

SALIENT

HOUSE.

FEATURES

THE

OF THE
Sole Manutactupers

HYLO.

VICTOR

THE VOUGHT-

BERGER
COMPANY,

TURBINE.
WE

lA CROSSE, WIS.,

IT
Teaches People
Illumination

IF

NORTHWEST

&

DAYTON, OHIO,

Smith -Vaile Co.,
U. S. A.

NEW YORK,

141 Broadway.
PHILADELPHIA, 612 Arch St.
BOSTON. 73 Oliver St.
CHICAGO, 311 Dearborn St.
NEW ORLEANS, 304 Hennen BIdg.
LONDON, E.C.,97 Queen Victoria SI.
BALTIMORE, 1607 Continental Trust BIdg.
CLEVELAND, 1116 New England BIdg.

Minneapolis, Ashland, Duluth and the North-

west. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket aient can give you further Information.

By Turning

ALSO OF

INTERESTED ADDRESS

The Stilwell- Bierce

The Wisconsin Central Ry. will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station. 12th
St. and Park Row (Lake Front), for St. Paul,

HOW?
Lamps Down

TO
THE CIREAT

l'^

STEAM AND POWER PUMPING MACHINERY FOR ALL PURPOSES.
AIR COMPRESSORS FOR THE AIR LIFT SYSTEM AND GENERAL USE.
JET AND SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS,
STILWELLS FEED WATER HEATERS.
OIL MILL MACHINERY AND FILTER PRESSES.

U. S. A.

To Use More

MAKIC

JAS. C.POND,

E. F.

Gen'l Pass. Agent,
nillwaukee. Wis.

AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

In-

stead of Out.

"NEVER BREAK"

CABLE REEL JACK.

ELECTRIC LIGHT GUARD.
SILVER LUSTER.

you

If

why

rent ?
furnish

on flat rate
push the

you
lamp and save

don't

HYLO

cur-

You could afford to
it free.
You certainly

cannot
sell

sell light

afford

to

refuse

to

it.

you are selling current
meter you need the
HYLO. One baby filament
may not start your meters
and you may make the custoIf

mer a present
now and then.
letting this one

of nine watts

But are you
fault (of the
meter) outshine all the advantages of the
? A
meter too slow
to
catch
ten watts will be very likely
to miss one 8 c. p. lamp or
be altogether too slow if it

HYLO

at all.

Therefore,

it is

much
mer

better to give a custoa nine- watt lamp all night,

and no more, than to take
the chance of giving him 25
or 30 watts.
We insist that
you will gain on the item of
meter slip by using HYLOs.
Besides, we are advertising
so heavily all over the world
that
your customers
will
eventually get the
anyway, and you had better
score a point and provide it

HYLO

lor

them.

in

Two

Styles.

No. I. With Heavy Angle Iron Frame
and Steel Screw, capable of handling
the heaviest underground cables.

No.
with

on

moves

Made

ble

2.

the
of

Body made of steel castings,
Machine Steel Screw, capa-

handling reels up

to 4 feet

inches in diameter.

Correspondence

solicited.

Cata-

logue on request.

W. H. ANDERSON & SONS,
Tool Manufacturers.
Establislied 1871.

St.

Aubin Ave., DETROIT, MICH.
Patented Aug. 28, 1900.

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.
GENL. OFFICES: CENTURY BLDG., NEWARK, N.h

OVER TEN THOUSAND
(lO.OOOJ
?r Highest Award

MILES

IN USE.

in Its Class at Paris Exposition,

1900, and Pan-American Exposition, Buffalo
1901.

A Perfjct Guard.
Holds

Adjustable Clamp Socket.
Securely,

All Sizes

Neat and attractive. All objectionable features
overcome. IVIade of Steel Wire, Silver Lu.sterFinlsh.

The corrugation prevents

50 State

St.,

possible

HAMBLIN & RUSSELL MFC.

fall

CO.,

WORCESTER. MASS.

DAM!
That is what every user of water-power wants and very
The Gravity Dam is the name
few have. Most dams leak.
It describes all kinds
of a 78-page book on Dam construction.
of dams that leak and break and tells why they leak and break.
It also describes a dam that will neither leak, break nor wash out,
'

'

'

'

THIJ BOOK. iENT FRBE, OF

PHELPS COMPANY,

all

chance of breaking. No screws to loosen and
out. Send for Illustrated Catalogue.

To

CHARGE

every present or prospective user of water-power
his address and five cents in stamps to pay postage.

DETROIT, U.S. A.

BEARDSLEY GRAVITY DAM
Dam

&

who

sends

CONSTRUCTION CO.
BLKHART. INDIANA.

BMlIderj and Hydraulic Engineers, Etc.

1
WESTfekN ELECtRlCtAN

to

EVEN

We

Receive Letters Like this:
NO.

Electric

Dear

EDISON MINIATURE LAMPS

THESE BUSY TIMES

IN

October 25, 1902

Have been

The Standard

106.

i

October
Appliance Co., Chicago.

4, 1902.

shipment.

received, and thanl(s for your

We

prompt

have another order for you
Yours truly,

will

a few days.

IN

World

Miniature and Candelabra Sockets
Receptacles,

OUR CHAIN OF EVIDENCE.

ELECTRIC APPLIANCE COMPANY,
92 and 94 West Van Buren

of the

Serviceable, Economical, Reliable.

in

and

THERE ARE MANY LINKS

twenty years

and are today more largely used than
all other makes combined.

Sir:

Goods

for

Street,

.

.

EDJSON DECORATIVE & MINIATURE LAMP DEPT.,

CHICACO.

Qeaeral Electric Company, Harrison, N. J.

PRICES RIGHT

MICA WASHERS

&

EUGENE MUNSELL
218 Water

St.,

New

York.

117

Lake

St.,

CO.,

Chicago.

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY
154 E. 23d

NO MATTER HOW FINE
the superstructure,

foundation

lamp may appear
are weak.

if

a house

bound

it is

to fail.

if its

is

foundation

— the

The Toerring lamp

magnet spools

all

types of

MINIATURE AND CANDELABRA LAMPS

on a poor and weak
matter how fine an arc

built

No

NEW YORK.

St.,

Manufacturers of

AND ACCESSORIES^

—

PROMPT shipments in any quantities.
ACCURATE rating of all lamps.

spools are guaranteed

against burning out.

PARTICULAR

attention to specialties.

SEND FOR CATALOGUE^

^0J|^DELa

?C^W^

Showing New Ideas in Novelties and Decorative Work,
Tree Lighting from Circuit or Battery Outfit.

PHI A.

VOLT=AMMETERS,
POCKET SIZE.
vPocket"^ For Testing Batteries and Battery
C;J",""" Clrculta, Locating Faults, Grounds.

2

*'*
etc.
V**^
-^ ''^

RELIABLK

ACOUEATE.

SPARKING
afire. All

tills

Send tor Circular.
L. M. PICNOLET.

'

T8-B0 Cortlandt

St.,

NEW

YORK,

Reduces the working capacity of a
motor or dynamo, ytfeara 'out the commutator, mtastes pomrer and may cause
may be avoided If you use
The onl? article that will PREVENT

.......
Will keep the Commugood condition and PRE-

SPARKING.
M. Y-

tator

in

VENT CUTTING.

Chas.

L.

Bkown.

E.

I^.

Leasure.
Absolutely Will Not

BROWN & LEASURE,

60 Cents per

K.

all suppl.v

Electric Heating Apparatns.
SENS fOU

'UNIT"

<!4.PjteE

CATALOGUE.

ENAMELED RHEOSTATS

SIMPLEX ELECTRIC HEATING CO.,

i

Cambridgeport, Mass.
CHICAQO, Monadnock

Onm The

Xmas

Block.

Brushes.

put that high gloss on the
Commutator you have so long sought
It will

SEND FOR FREE SAMPLE STICK.
For sale by

Electrical Contractors,

$6.00 per Dozen.

Stick.

also

•Iter.

houses, or

Mclennan & CO. Sole Manufacturers. 909,

THE MILLER ANCHOR.

100 Washington St., Chicago.

312 Fisher Building,
Telephone Harrison 3698.

Long Distance

CHICAGO

Plione Central 2448.

W. H. SCHOTT,

COMPLETE STOCK ALWAYS ON HAND.

ENGINEER AND CONTRACTOR,
Specialties:

1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

CHICAGO,

FOR ALL

TYPES OF
LAMPS.

KOHLER BROTHERS,

[«si(i"tjsri

CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING

POWER RAILWAYS

t804-1S06-1808-1810-1812

FIslier Bulldini,

CHICACO.

Henry H. Humphrey,
CONSULTIM ENGINEER
Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St, Louis.

OPEN AND ENCLOSED

OUTER

AND INNER ARC GLOBES AND SHADES.
WRITE US.

THE CENTURY GLASS

CO.. BELLAIRE. OHIO.

Write us for Prices on Anchors
and Augers. All Sizes Made.
j

MILLER ANCHOR
NORWALK, OHIO.

CO.I
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CUaCNE

ntANK n. PHILLPIB, PncsiDnrT.
«. H. WAGENSEIL, TRCASUnER.

r.

PHILLIPS, ViOB-PflKa.
m, n. HCHINGTON.JR., SEC.

General Manaokr.

AMERICAN ELECTRICAL WORKS,
BAHEAND INSULATED ELECTEICflRE,
ELECTRIC LIGHT LINE WIRE,

STOMBAUGH GUYS
ARE
USED

XT- ENSIVI ;UY

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire.
AMERICANITE, MACNET, OFFICE AND
ANNUNCIATOR WIRES.

BY THESE

ELECTRIC RAILWAY

CABLES FOR AERIAL AND UNDERGROUND USE.
Stobe, W. J. Watson, 26 Cortlandt St.
Chicago Store, F. E. Donohoe, 82 Lake St.
Montreal BBANcH,''Eugene F. Phillips' Electrical Works.

New York

MAIN OprlCES «N0 FACTORIES, PHILLIPSDALE,

McNAMARA BROS.

J. JOHNSTON,
Counsellor at Law,

66 Broadway,

No.

Fair Haven, Vt.

THE BEST

It

NEW YORK

-

Patent Causes.

Pa'ent Soliciting.

Pays to Get the Best from

p. O. Lock Box 24, FAIR HAVEN, VERMONT.
Manufacturer
ofallkindsof Slates for Electrical

SLATE

Purposes

Sizes of Slate Switchiboards.

All

FOR

Enameled and Marbleized

Best Black

Electrical Purposes.

Finislies in

SlgaMuTQ^/S ^^Ui^^u^onihQ
of the Allen

THE
Does wiiai

CITY.

EDWARD BONVILLE

VERMONT

This

I.

THOMAS

SLATE AND MARBLE.

Z^lX^.

R.

six Years with General Electric Company.

ELECTRIC SWITCHBOARDS.

Vermont.

inteiided

bottom.

L. B.

AliLEX

-

-

A
T
T

T

H

O

E

U

N

c
A
R

L

L

E

T

O

W

N

S
Schenectady Railway Co.,
.Schenectady, N.Y.

Street Railway Co.,

Amsterdam, N

Athens

,

Y.

Electric Railway Co.,
Athens, Ga.

as tlie

South Chicago City Railway Co.

CO., Iiic, Sole Mannfartaivivs

.Avonuie,

M

Amsterdam

The ton's a.s good
for. makes solder flow on any nietat.
Wide awake jobbers sell Uie ALLEN. Sample Free.

1334 Colunnbi^

COMPANIES:

pink label

Soldering Stick means that every Ingredient, every process,
every result Is watched religiously.

ALLEN SOLDERING STICK
it's

II

I.POWLmNO

PHILLIPS.

Chicago,

^IHIC^.4K^^.

111.

Louis, Bellevilleand Suburban Railway Co.,
East

isville,

.St.

Louis,

111.

Anchorage and Pewee Valley Ry. Co
Louisa

ille,

Ky.

Denver and Northwestern Railway Co.,
Denver,
(

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
WE MANUFACTURE

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC
SEXD FOE
BUI.LETIN

**

WE"

;olo.

"SHAWMUT"
ENCLOSED FUSES

CO.,

CINCINNATI, O.

CARGENT & LUNDY,

FISHER ELECTRIC CO.

Engineers,

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL LINE.
Deslgnsfor

1000, 46 E.

VAN BUREN

ST.,

FREDERICK SARGENT.

CHICAGO.
A.

D.

LUHDV

PATENTS-WORKING
DRAWINGS
FOR SPECIAL AND AUTOMATIC MACHINERY.

Developing of

ELECTRICAL INVENTIONS

CEO. M. MAYER, M.

MONADNOCK

E.,

a Specialty.

BLK., CHICAGO, ILL.

NATIONAL CODE STANDARD

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOL UTE RELIAB ILITY,
THE NEW SHAWMUT INDICATING FUSE.

"0. K." Weatherproof Wire.

Slow-Burning

and Slow-Burning Wire.
Prices

iQdicatlng

Weatherproof

Type P

Fuse, intact.

Mi -'•I

*"M

and Samples on Application.
Fuse blown, showinf; auxiliary indicating patch white.

Phillips Insulated
Office

and

Factory:

Wire COm

PAWTUCKEL

R.

I

CHASE -SHAWMUT

CO.,

Boston,

MANUFACTURERS.
New York Kepresentalive
WM. S. BROWN. 30 Cortlandt
New York City.
:

St.,

TtiOMAS

G.

Western Representative:
GRIER CO., 128 W. Jackson Blvd.,
Chicago,

Illinois.
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WASTED, FOR

SAIiE

WAJIT COLiUOIN

similar

St-jo an
ments (jo words or
insertion; additional zuords jc each

WASTTED advertise-

POSITIOSr

less],

S^oo an

words

2c each.

ments (jo zuords or
sertion; additional

FOR SALE.

and

advertise-

less),

Good telephone exchange in nortticrn part of
Indiana. AV111 stand inspection. Parties wanting to buy, address BOX 1'27, care Western EU ctriclan, 510 Marquette Building, Chicago.

ENGINES.

FOR SALE.
Electric-light plant in

Fran-

good condition.

Good street light
chise, ten years' to run.
contract
Monthly receipts average gfiOO. Good
young man 35 years of age as superin- proposition for party understanding the busiand
electric-light
an
manager
o(
tendent and
ness.
Or will sell interest to pj-rty who Is
power plant. Has 14 years' experience; strictlj capable of taking full charge, and who has
Open for an engage- proven himself successful elsewhere. Address
temperate: references.
BOX
125,
Address
ment after November l8t.
BOX 123. care Western Electrician, .filO Marcare Western Electrician, 510 Marqnette Bldg., quette Building, Chicago.

By

a

Chicago.

FOR SALE.

POSITION WANTED.
In cbarge of an electric plant; bave bad 16
years' experience and am weJl posted on steam,

water, inside lighting and street railways. Can
Address BOX 126,
furnish good references.
care Western Electrician, 510 Marquette Bidg.,

One hundred tons

soft sheet steel for small

armatures, at a bargain. WALSH'S SONS
261 Washington St., Newark, N. J.

&

CO.,

For Sale, Automatic Engines

Chicago.

WANTED.
Westinghouse L.
Burnt out Transformers.
and P. orO. S. types. Write statingalternations,
primary and secondary voltage, sizes and prices.
STEWART ELECTRICAL CO., 311-313 East
Fifth Street. Cincinnati, O.

For delivery within seven months, 2- 400 to
500 K. W. Street Railway Generators, also 10—
38 B 45 H. P. Westinghouse Mo ors.
2—6. E. 120 K. W. class 14-120-1070, 133
cvcles-

1— 250

W. 3-phasc,

li.

G. E.

60 cycles, 2400

volts.

1—300 K. W.. G. E. 60 cycles. 2300 volts.
4_60 K. W. 133 cycles, Westinghouse.
1—60 K. W. 6U cycles, 1100 volts, Westinghouse.
1—100 K. W., G. E. 110 and
connected,

1—60 K.W. 250

volts,

220

20x36x36 inch Mcintosh it Seymour, four
24x33 inch Buckeye.
22x33 inch Buckeye, style B.
20x42 Inch Putman, four valve.
20x20 inch Green, center crank.

Westinghouse, direct

K. W. Eddy, M. P., 110 volts.
K. W., G. E., M. P. 4. 550 volts,
It. Brush, 9- 6 and 6. 6 arc lighters.

14x36 Hamilton-Corliss Engine.
18x48 Brown-Corliss.
Automatic engines and boilers up to 500 H.P.
Write us your wants, we may have what you
The Steim and Electrical
are looking for.
Equipment Co., Pitts burg. Pa.

One Geary Water Tube Boiler, 175 horsepower'
for 150 pounds pressure; almost new.
Two 60x18 Horizontal Tubular.
Four 60x16 Horizontal Tubular.
One 56x16 Horizontal Tubular.
One 48x16 Horizontal Tubular.
1,000 h. p. Berryman Heater.
600 h. p Berryman Heater.
125 h. p. Berryman Heater.

111^x14 Taylor-Beck Automatic.
Armington Si, Sims Automatic.
32-lnch, 24-inch, 22-inch Double Leather

6x4x6 and r i^x3i4x5 Worthington Pumps.
Full line Marsb Pumps, new.

SECOND-HAND MACHINERY
BOUGHT AND SOLD.
Write for

MOTORS
WANTED.
SOO-VOLT MOTORS, PROM TWO TO

mu

7 Armature Winders,

t

be

ROSE ELECTRIC

iuTlte correspondenoe
with those wishing to

W

Fdlson Generators, 500
Each $450.

ST. LOUIS.

CO.,

sell.

TUBULAR BOILERS

S. Gllstoi! St.,

125 Pounds Pressure.

Ghleap.

$100

Draftsmen, Surveyors, Engineers and
Specialists will do well to register
with us.

NOTICE IS HEREBY GIVEN,
Common Council of the city of

THE SCIENTIFIC EXCHANGE,
Room 41 8, 1 34 Van Buren St., CHICAGO,
SEE NEXT ISSUE.

ILL.

propopals

will

be

received

until

FOR SALE.
Forty T. H. K. 2-series open arc
lamps in good condition. For particulars and price address,
Dodge Mfg. Co., Mishawaka, Ind.

regory:
ELECTRIC CO.

54-62 5.CLINT0N 5T. CHICAGO
All dynamos, motors, meters and transformers
listed by this Company are at their warehouBes
ready for immediate delivery.

FOR SALE.

Alternators 135-133 cycles, 1,100 volts.

1— 400K. W.
K.
K.
1— 150.K.

Westinghouse, with exciter.

W. Stanley inductor, with exciter.
W. Wood (3 bearings), with exciter.
W. Slattery

{3 nearings). Big bargain.

2—150 K. W. General Electric
2—120 K. W. Westinghouse.

monocyclic.

1- 120 K. W. General Electric type A. S. 120.
K. W. General Electric type A. 120.

12-120

2- 00 K. W.
1— 90K.W.
4- 75 K. W.
6—60 K. W.
2— 60 K. W.

General Electric type A.
Westinghouse.

S.

00.

Wood.

General Electric A. 60.
Westlnghiuse.
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

rules and regulations for the construction,
maintenance and operation of a plant for

WHITEHEAD MAGHINERY COMPANY,
DAVENPORT, IOWA.

ness.

November, 15. 1902, for the furnishing of one
hundred arc lights to light the city of Baton
Rouge. Specifications can be obtained by addressing EDWARD WAX, Secretary of the Water
and Lighting Committee, Baton Rouge, La.

3

Full Fronts.
Fine Condition.
All Accessories.
Located in Lindell Railway Co 's Power House No. I, Compton and
Papin Streets, St. Louis, Mo.

that the
Superior,

AVis., with a view to granting a franchise,
has caused to be prepared and has by resolution adopted full specifications containing

the distribution of electric currents throughout said city, for the purpose of supplying
said city and the inhabitants thereof with
electricity for power, heat and lighting purposes, and for the conduct of such busi-

NOTICE.

1—200
2—200

ROSE ELECTRIC

TEN 72-inch by 18-foot

gilt

edge

Sealed

60-K. W. EDISON, SOO-VOLT.

IMIVIEDIATE SHIPMENT:

We

146

ILL.

Volts, F. 0. B. Cars. Hamilton, Ohio.

ST. LOUIS.

CO.,

Dynamos and Mofori.

up.

'

ForSale.four 60-K.

FIFTEEN HORSEPOWER.

SCHUREMAN & HAYDEN,

$75

2 Draftsman, Bridge

List.

ILLINOIS ELECTRICAL MFG. CO., PEORIA,

45th St and A Y. R. R.. Pittsburg, Pa.
95-97 Liberty St.. New York City.
1214 Marquette B.dg., Chicago, 111.

SECOND-HAND

CO.,

DAVENPORT, IOWA.

WICKES BROS., Saginaw, Mich.

bay or

$100
$125

Belts.

WHITEHEAD MACHINERY

valve.

PER MONTH.
2 Draftsmen, Structural Steel

500 h p Excelsior Heater.

8 54x9

ITVaxlS inch Buckeye.
17x30 inch Buckeye, style B.
16x20 inch Jackson & Church.
16xL6 inch Green, center crank.
Loi^xlS inch Armington Jt Sims, center crank.
1 jxl4 inch Ideal, center crank.
13^x181.^x15 inch A. A S., cro^s compound.
13x"l8i^xl5 inch Phoenix, tandem compound.
14Hxl5 inch Armington & Sims, automatic.
14x36 inch Rollins, four valve.
Send for complete monthly stock list.

POSITIONS OPEN.
8 Draftsmen, Electrical

BOILERS

34x60 International Power Corllsa.
22x42 Hamilton Corliss.
20x48 Wheelock Corliss.
20x48 Harris Corliss.
18x48 AlUs Corliss.
18x42 Hamilton Corliss.
12x36 Hamilton Corliss.
12x36 Harris CorLss.
24x48 Buckeye Automatic,
18x24 Atlas Heavy Duty Automatic.

volts, direct

connected.

1—120
4—110
40-125

IMMEDIATE SHIPMENT

in-

POSITION WANTED.

October 25, 1902

Said specifications contain, among other
the maximum rates which may be

things,

charged by the grantee of such franchise to
patrons or consumers and for annual statements, sworn to by the manager and treasurer of the company operating under such

franchise to be made to the Common Council
of the gross receipts of the business carried
Said specifications
on under such franchise.
are on file and of record in the office of the
city clerk of said city.
Request is hereby made that proposals be
svibmitted stating what percentage of the
gross receipts from the business carried on
under the franchise the bidder will pay annually into the treasury of said city in consideration of receiving a franchise according to said specifications.
Each person presenting a bid shall accompany such bid with a certified check of some
national bank of tlie United States in the
sum of one thousand dollars ($1,000), payable to the order of the treasurer of the
city of Superior, Wis., as a guarantee of the
acceptance of the franchise, if such bid is
accepted and a franchise granted in accordance with the specifications and the laws of
the state of Wisconsin, and for the giving
of a bond in the sum of one thousand dollars (.fil.OOO), as in said specifications provided.

ND EASY.

IG

ITS

.'.i.lilJ.-«.'U'.'Ji.l.iJ--»l.

YEARS. SOLD BY AGENTS AND DEALERS ALL OUER

n
U.5.METAL POLISH
0LISHE5 ALL METALS. BBflMcntc

500

H.

P.

E:

TH

Samples tent

kree;

nOFKMAN

GeO.W.

ADER
295.E.WflSHiMGTON5T.

Ne-wYdc

A

lHDIflHflP0LI5,IHD'

CROSS COMPOUND CONDENSING COOPER CORLISS,

16 and 30 by 48, with heavy girder frames supported under ^Miides. Heavy sectional band
wheel, 20 feet diameter with 37-inch face.
Shaft 10V4-inch diameter in bearings and 12!^ inch diameter in wheel. Shaft 13 feet 9 inches
long. Disc Cranks. Engine is complete with 20 by 18 C. AG. Cooper Independent Air Pump
and Condenser, direct driven by 12 by 18 Cooper engine.
Photograph and general dimension and foundation blue prints on application. We can
ship Immediately.
Write for our stoclc list of dynamos, engines and boilers just issued.

STATION EQUIPMENT COMPANY, 539 MARQUETTE BLDG.,
>v
I

Sealed bids will be received for a franchise to be granted according to said specifications, said bids to be opened at a meeting of the Common Council of said city, to
be held November 18, 190ii.
This advertisement is made pursuant to
directions contained in a resolution of said
Common Council passed at a meeting
thereof held in the council chamber in the
city of Superior, Wis., on October 14, 1002.
Said resolution was approved by the mayor
October 16, 1902.
Dated at Superior, Wis., this 18th day of
JOHN A. HOBE,
October, 1002.
Clerk of the City of Superior, Wis.

nEEPS

ESTABLISHED

DETTERIORflTE.

90 H.

P.

i-i

o^

-r

9x12 New York Safety
1

1

50 H.

P.

-

CHICAGO, ILL

75 H. P. 12x18 Taylor, side crank

9x9 New York Salely.

IIO-'VOl-T C3BIVK(«4kT'^^S.

1 1000 light, 50 K. W. T. * H.
2 1100 light, 65 K. W. .lenny.
1 600 light, 35 K. W. T. & II.
2 1000 light, 60 K. W. Thompson-Eyan, 10 pole.
1
500 light, 25 K. W. Western Electric.
Halske.
Siemens
&
60
K.
W.
light,
1 1000
1ER
IR INI
.
4K l-lL.
1
100 K. W. Westinghouse, 1100 volt.
hearing,
2200
volt.
1 200 K. W. Wood, three
1 70 K. W. T. & H. 1100 volt.
1 150 K. W. wood 1100 volt.
1
60 K. W. General Electric, 1100 volt.
1 120 K W. Slatteiy, 1100 volt.
1 50 K. W. T. & H., 1100 volt.
1 100 K. W. Slattery, 1100 volt.

3 3-0 V

^ K
1

Above are ready

A

B

60 K.W. National, 1100

to ship.

Write us your wants.

^

S

volt.

We

liave others

coming.

ILLINOIS MAINTENANCE COMPANY, 204"DVr"b'o;'n'krc"HTai;co.

REPAIR SHOPS
COMPANY
EDISON
CHICAGO
MAIN
TELEPHONE
CHICAGO.
STREET,
MARKET
76
OPEN DAY AND NIGHT
12 80.

Dynamos Armatures,

Machine and Carpenter

Work

Kinds
Correspondence Solicited.
of All

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

WESTERN ELECTRICIAN
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EDISON

The
Pioneer

Famous

Limited.

Train

BATTERY FAN OUTFITS
.WITH...

of the

EDISON PRIMARY CELLS

World.

Are the only efficient battery fan oiUflts on the
market. Invaluable for the sick room.

Chicago— St. Paul— Minneapolis
VIA

The

St. Paul Road.

(Chicago, Milwaukee

&

St.

Paul Ry.)

Eqaipment and Service
Unequaled,
Time

New Dynamo

maps and information
furnished on application to

F. A.

tables,

MILLER, General Passenger
ChicagtJ.

By

Agent,

Tenders' Hand=Book.
BADT.

F. B.

Flexible Cloth Binding.
5 l-ax3 inches. Price $1.00.

336 Pugcf, 140 niustratlons.

ly..

9i

Size of

Type Pmge

NEW

BOOK, much more complete than the
This is, as the name indicates, a
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Ljnemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book sold, and over 10,000 of the new.

Electrician Publisliing Co.,
510 Marquette Building, CHICAQO.

Vbu travel betwee

CHICAC
l-<5

IN

UISVIL.

ClI NCIIMIM

00 V

RELIANCE"

LIS

3

AND MOTORS.

MONON ROUTE

SEND

C.H.aP Rjwy.
LUXURIOUS PARUOR AND DINING
CARS BY DAV.
PALACE SLEEPING AND COMPARXMEr«ITCA.RS BY NIGHT.
6 *ri7AINS D.A.IUY BETWEE.N
CHICAGO AND THE OHIO RIVER
A(NtD

WKH<T>OEL

""'°'~^-°'

FOR

BULLETIN.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

FTUXKJ l)EED^rvLnum.iaT CMASHROCKWIU.
TRArF-a«

-

WIS.

-

AGENTS WANTED EVERYWHERE.

CHICAGO.

Write for Catalogue No.

U.

S.

OFFICE,
83 Chambers Street.

A.

buy WALRATH Q4S OR GASOLINE ENGINES,
and get light on the subject.

**THE

THE WALRATH

IS

Received the Highest Award at
the Pan-American Exposition.

In

making

this

STERRETT"

OIL

PUMP

NOW READY FOR THE MARKET.

announcement we

believe that

we are

calling the attention of the entire

engineering Held, and all places where oils of any degree are handled and transferred from
barrel to tank and for general use, to an article that every engineer has long looked for
and regularly called upon his oil dealer to supply, particularly so when cold weather haa
made the handlinij of his valve oils difficult and almost impossible with the pumps

a comIt, will produce as good
mercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
tend for Catalogue W.

heretofore at his

command.
ii

THE STERRETT"

guaranteed to pump any article that is in a liquid form, and handles heavj' valve
oils as easily as ordinary pumps will kerosene.
It is made of seamless brass tubing and
durable in every part. There is no leakage of oil, which makes it the cleanest pump to use
ever placed ou the market.
Ask your dealer for it or send direct to us. Money refunded if not satisfactory after
30 days' trial. Descriptive circulars on request. PRICE, $3.50.

pump

MARINETTE IRON
CO.,

MARINETTE, WIS.

is

Ma.nvifo^ctured by

AGEXCIES—
301 Fisher Building, Chicaeo.
619 Stevenson Buil.ding, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineerlog Co., 149 Broadway, New York.
Mackay Engineering Co., lOO Boylston St.. Boston.
Strong. Carlisle

A Hammond

STERRETT PUMP COMPANY,
Co., Cleveland,

NO. 69 EAST SIXTH ST.,

SCHEEFFER
INTEGRATING WATT-METER,
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag

in

Alternating Currents.

A Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,
MCTEH WITH CA»t.

144 Wabash Avenue.

ANNOUNCEIVIENT

ARE YOU LOOKING FOR MONEY?

WORKS MFQ.

CO.,

NEW YORK

FACTORY,
Orange. New Jersey,

CHICAGO OFFICE,

If so

4.

EDISON MFG.

ILL., U. S. A.

CO.,

ST. PAUL,

MINN.

—

:

WESTERN ELECTRfeiAN

H

October

25, 1902

lOM

A

THE BECKER TERMINAL HEAD.

SWITCH
ON

THE
RIGHT
LINE.
25-pair Becker Terminal

-

Head with

lid

secured to head and fuses in position.

No

A practical, absolute protection against lightning, sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything lo the telephone line. Prices reasonable.

CENTRAL TELEPHONE AND ELECTRIC
69 W. Jackson BouL

—
Many improvements embodied

W.

.""Tfl'JfJ.r'^^^*'
G. Nagel Electric Co.,
Toledo (O.) Agents.

KOKOMO TELEPHONES
Always Up-to-Date.

" INTERNATIONAL "

In

Centrai Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.
Harrison and Clinton Streets,

«°^

CO.,

Post-Glover Electric Co.,
Cincinnati Agents.

Chicagro Office

sliding parts excepting the platinum contact point.'^.
German silver long, live and durable.

All springs

CHICAGO, U.S.A.

International Telephone Mfg. Co.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE

WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.

ELECTRIC CO.,

6e

eiO WILSON AVE., CHICAGO,

ILL.

STEAM ENGINEERS'

CHICAGO

Write for Catalog and Prices.

KOKOMO

TELEPHONE PAY

LICENSES

STATIONS and METERS

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO,

The

Headquarters for

Chicago.

Write

IND.

Cc, 510 Marquette

Electrician Publishing

all

Have unique patented
features giving them

Persons desiring to obtain a city, state,
or government license, to operate a steam
plant, will find " The Hawkins' Engineers
Series" valuable assistance, both for studj*

latest Electrical

Bldg.,

Books.

for Catalogue.

exceptional

value.

WRITE FOR CIRCULAR.

and reference.
The library consists of seven volumes,
sold for $VZ on monthly payments of one

Chicago Pay Station Co.,
130 LA SALLE AVE.,

dollar.

A complete catalog and description of the
books sent on application.
Theo. Audel & Co.. Publishers, 03 Fifth
Avenue, New York City.

CHICAGO.

AS SIMPLE AS ITS NAME.

New and Revised

Edition

JUST ISSUED.

KEMPSTER

B.

MILLER, M,

-AND-

OF

American Telephone Practice
By

Trouble Man. The Telephone
DOBBS.

E.

By A.

OOI«TE> JVT(S .

—

—

H. History
History and Principles of the Magneto Telephone.
and Principles o£ the Battery Transmitter. IIL The Telephone Receiver.
IV.
Carbon Transmitters. V. ^Induction Coils. VI.— BatIX.
VII.
teries.
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This is the first complete treatise on Telephony in the
English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Ofiice in
the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by ciits of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is
given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
various independent companies are fully described.
The
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.
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Full of Information and diagrams for the
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A complete description of telephones and
their troubles. How to find and remedy them,
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Magnetic Field of Force. Magnetic Units.
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netic Field. Calculation of Magnet AVindlngs. Magnetic Circuit. GivenAmpere-Turns
Room Occupied by
to Find Proper Current. Relation of Ampere-Turns lo AVire Space.
Insulation, Heating and Other Limiting Conditions. "Winding a Magnet for a Given
Voltafjf. Hvsteresls, Self-induction. Alternating Currents. Traction.

On the Relative Values of the Windings of Electro- Magnetic Coils. PioperLies of
Properties of Fixed Winding Space
Fixed Winding Spaces and a Fixed Size of Wire.
Wire. Fixed Winding Space and Fixed Length of Wire or Number
of Turns.
Constant Internal Dimensions, but External Diameter of Coil Variable.
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jind Variable Size of

The Importance of Details. Actual Calculations, W^orking Formula;. Diameter of
Wire to Carry Given Current. Diameter of Wire to Have Given Resistance. Thickness
of Insulation in a Given Coll. Weight of Copper In a Given Coil. Table of Constants
for Insulated Wtre. Standard Table of Resistances of Insulated Wires. Table Showing
Percentage of Copper and Insulation In Cotton or Silk Covered Wire. Standard Copper
Wire Table. 17 Problems (Solved) Illustrated. Cuts of 37 Magnets of Standard DimenDecimal Parts of an Inch.
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134 pages.

Appendix.
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T^HIS work

is designed as a simple, plain-speaking handbook for the practelephone man.
Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike.
The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.

^
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ELECTRICITY MADE SIMPLE.
233 Pages.
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ELEVATING = CONVEYING

MACHINERY

NEWCAmOGUE
The business of the
NOW READY

SEND FOR COPY

St. 00.

Clotli

By CLARK CARYL RASKINS.

Illustrations.

Paper
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A BOOK DEVOIO OF TECHNICALITIES-SIMPLE, PLAIN ANO UNDERSTANDABLE.

(ii^JEFFREY MFG. CO. COLUMBUS.O.USA

Western Electrician for the
year 1901 was the largest in
its

history of fifteen years.

There are many elementary books about electricity upon the market, but
this Is the first one presenting the matter In such shape that the layman
may understand It, and, at the same time, not written in a childish manner.
This

work

not intended for the Instruca guide for professors.

Electricity; Lightning Rods; Electro-Chemlstry;

tion of experts, nor as

Applied Electro-Magnetism: Force.

Thoauthorhasendeavored to bring the matter
down to the level of those whose opportunities

Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples that are givev.*

little

Is

for gaining Information
have been limited.

on the branches treated

Four chapters are devoted to Static Electricity
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

to illustrate thepracticalappiicatlonof elementary principles is gaiuiDE for it a reputation as a

text book for schools and colleges.
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NEW CATECHISM

HAWKINS'

OF ELECTRICITY.

Plan of the Work, Contents, Etc.

which accurately re-

The New Catechism of Electricity will be found to be
surprisingly plain, and free from useless and ambiguous
terms. The plan upon which it Is arranged is unique.
The book is, first of all, intended to be plain and instructive; some 300 illustrations have been introduced,
so that the mere pictures will afford almost a knowledge
of the subjects.
It is a school book from the manner in. which it proceeds from the simple facts to the abstract principles
which the facts indicate; it is also a book of reference
through the index of seventeen double columns of fine

cords the lightest of loads

independent

ANY POR-

A AZ.ION, IT \flT^Z, PAV "yOD TO ^VRITE TO THE UN1>B1H"
lONED FOR RATES, MAPS, TII>I£-TAB£iE9< ETOi
Geo. J, Chahlton",

KNISKERN,

i

result is
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of power-

means of this index a thousand items of
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an up-to-daie work, which has co!it a large outlay
of capital and time, and, in short, it is doubtful if any
more attractive book has ever been issued— or one more

type pages; by
practical
It is

factor, frequency,

tem-

useful.

The subjects treated upon areas follows: Dedication
Thomas A. Edison, with engraving of Mr. Edison;
Preface and Introduction; Nature and Soiurce of Electo

perature, wave-form, etc*

tricity

and Magnetism.

The Dynamo: Conductors and Non-Conductors; Symbols, abbreviations and definitions relating to electricity; Parts of the Dynamo; The Motor; The Care and
Management of the Dynamo and Motor.

Electric Lighting; Wiring: The rules and requireof the National Board of Underwriters in full;
Electrical Measurements.
The Electric Railway; I-lne Work; Instruction and
Cautions for Linemen and the Dynamo Room; Storage
Batteries; Care and Management of the Street Car
Motor; Electro Plating.
Tlie Telephone and Telegraph; The Electric Elevator;

FOR ILLUSTRATED BOOKLET ADDRESS NEAREST SALES OFFrCE OF THE

ments

Westing:house Electric
and Manufacturing Co., Pittsburg, Pa.
SALBS OFFICES
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ALL LARQB

Accidents and Emergencies,
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The full one-third part of the whole work has been
devoted tothe explanation and illustrations of the dynamo, and particular directions relating to its care ami
management;— all the directions are given in the simto assist rather than confuse
PRirc $' 00, plest and most'" kindly way '^"
"- -'"
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:he learner. The
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machines made
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TYPE A REGUL
Th^ shell type lra.nsformer constructed a.s is
"Wood" Type A, with interspersed prim».ry
seconda^ry windings

THEORETICALLY

is

i
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able of giving closer regulat-tion tha.n a.ny other
sta^ndard comnaercial design.
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A
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MANUFACTURERS OF ELECTRICITY METERS.

Li r^

1

f^

1

fcfli

H

I

ma

m

WESTERN ELECTRICIAN
IJ.
"''

COMTR^-'j.CTORS,

ELSCTKKAL COf^S TRUCTlOfJRaii^yfi Built by ua;

Electrlc

Pen- llio ''tiicafTOtfc

J
j

C-.''-Jvom
i'l'-r

u-^,,„^h

Raelne <Soutb I.;.

Fr-r tla€ WiUvunifeQ,
EUiolriC', Hy.Co.. from

Mllwi'Ukv'"

i

'

WaukppantuN Kvc.nsro.i.jG n-.iie-,
Wayne {Tnd.t .soinhwestern
Co.. fioni Ft. Wayne to Wabash.

ibc Ft.

/'i>r-"!:o«

)iavebeen awarded thoctmtract for the
ruction of i-ji ehciiio lijijht plant at
..

_

fitRE

lion.

Tenn.

THE BEST. Send

for iie(icFlptlv« Circular.

Absolutely Non-lhfHhging.
Protection Guaranteed.

AMERICAN BATTERY CO.,
17t

%ST'o OSS.

S,

Clinton

St.,

Chicago,

ill,

VULCANIZED FIBRE.
Highest grades for electrical Insulation and mechanical purpoMS, in sheetf,
tubes, rods and special shape*.
Catalogue* and samples on application.

VULCANIZED PIBKE

STURTEYAKT

If

r\

The Bossert Electric Construction Co.

MANUFACTURERS OF
AN1* JUNCTION BOXES,
SWITCHBOARDS, PA:NX;Lr BOARDS, SWITCHES, ETC.

BLOWERS
o/"

STEEL,

ivi

_for every conceivable purpose.

Built J^or

OUTLET

XJ^t^A.. I^KM^^ 'YOV9K.

every conceivable

fhrm

CO., - Wilmington, Del.

°

o D e: R IM
AMERICAN ELECTRICAL HE'ATER CO.

exiduTUXLce.

Manufacturers Electric Heating Appliances,

Write

199-197 River

for catalog:uu

St.

DETROIT MICH

Exhausters

Steam Fans
Electric

Fans

SILVER-PLATED

Motors

MIRROR REFLECTORS.

Engines
Electric

Generating Sets

A

Forges

flat Rtflector,

for use with

any system of incandescent electric light, where it is desired to
(pread the Jight ^ considerably.
Its silver-plated
mirror plate
lining makes it most effective and
pleasing, and always as good as

Exhaust Heads

Steam Traps
Heating
Ventilating «*

Drying Apparatus

Mechanical Draft

new.

1^
1

B.F. STURTEVANT

G-.

boston

CIIIC.\CO

•

Convex, reflecting slightly below the horiiontal in all direc-

,

I.OVDOX-

tions.

Used

in stores, etc., for

general illumination.

GET OVK PRICES.

American Reflector

dc

Lighting

Co.,

271-273 FRANKLIN STREET, CHICACO.

i Black Diamond
JBSt.

IS63.

File

Works I

mFM rmrf'.
uy m-m:
UWT
FOR FJJ.CTPAC
AWD FOV.'F.R GERVICE
.jCr NrAv

Special

M«dals

Prize

Awardedat

Gold Medat

Intern atlonsd

at Atlanta,

Expositions

1895.

«OOM!»

UFFA 1-0

.ViKFi F

rcMPOaWD

Inc. 18»S.

Twdve

OBJtt

li

vf.rticai.

i-iORizof/TAI-

CAT/-/.or,i//:

J*

J*

ABE ON BAJLE 191 MVERir I.EAI>INCt HAKDWAKIS
IK THK VNiTXt) STATKH AND CANADA.

MfOKIBi

G.

&

COMPANY

H. BARNETT
PHILADE^LPI^SA, PA.

J*

f5fjrr/j-o

fORGr: r.ofiPAfir

BIJFFAI-O.M.y.

,

esteniLlectr
Copyrtght. 1901. by Electrician
PSSf.
PubllahlnK
Company. Chicago.

$3.00 Per Ahui.

XIIL

?0L

CHICAM, NOVEMBER

1,

maU matter

1902.

SO

of'tfe sooond claas^

QIMPIILHyV
FY WIRESINSULATED
AND CABLES.
Ollwlr

N.

OflTS A

Rubber

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

*"""
1

The Simplex

R 'rnxs^N*""^"

WIRES
.AND
OFFICE

Electrical Co.
BOSTON, MASS.

Sole Manufacturers of

''»'• Wires
Manson Tape, Candee

THE OKONITE

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE
*ain

ss'lARCuy^siREET.

Office

CO.,

and Factory. TRENTOM, M.

I.

The Bossert Electric Construction Go.
MANUFACTURERS OF

STEEL OUTLET AND JUNCTION BOXES,

Geo.T. Manson.Gen'l Supt,
W. H. Hodgins, Secy.

York.

i.

WIRES AND CABLES

^

CO., Ltd.

253 Broadway, New

rSJinS ?!!;;.%. [""•!"'*•

R.

CRESCENT RUBBER INSULATED

THE STAJfDABD FOR
RUBBER I5flSlTL.A.TION.
Okonite Wires, Okonite Tape,

C»ASIL-ES.

AND FACTORY: BRISTOL.

1889—Paris JBxposition,
Sledal for Bnbber Insnlation.
1893-World's fair.
Medal for Rubber Insnlation.

TRADE MARK,

Ce.'s

RUBBER COVERED

70-81 Comhlll,

137 Moni'inock Block, CHICAGO.

lo.

fifl,

National
India

r;

).

COPYii

fitWITCHBOABDS,

PAKEL BOABD8, SWITCHES, ETC.

INDIANA RUBBER AND INSULATED WIRE CO.,

Standard

MANUFACTURCRS OF
Parinitt nubber Covsrad Wires and Cabin,

822 The Rookery,

Wires

tre. tested at

Pittsburg.
Mills Bldg., San Francisco.

St.,

Boston, Mass-

M
moaCronilOUBhtatoTOO.
Or rent.

CROWN

Ooed

Molon
DyKa-

W«mU

profits for a

TiM Hobart FIm Mfr Co Tmv.OhU

TTilJffi

™OENIX CLASS

OF EVERY DESCRIPTION.
ELECTRICAL ENGINEERING TAUGHT BY MAIL.

IN USE.

Blpouir And. Multipolar
to 60 horsepower.

(tqii

WIRES

ELECTRICAL

lacandescent Electric Light Manipulator Co.,

p«.

AlHO HiBh Rrade Rubber Covered Wires and Cables.

BARE AND INSULATED

Tti« Incandascent Lamp R«placer and
Gteaner replaces and cleans any c. p. lamp
Kt any height or angle.

16 Bedford

St.,

Philadelphia,
Boston.

2.000

-^

1

101 Milk

Go.

1225 Betz Bldg.

p* ElectricCabieSiConduitSfWIresand Accessories.

JOWRSBOBO. IW1>.

Fictwy.

66 Liberty St.,
New York City.

Chicago.

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.
TBLEPH0N8. TBLBflRAPH AMD PIRB ALARn CABLBA.
All

Underground Cable
WestlnghouBe Bldg.,

CO.i

MANUFACTURERS OF

RAIL BONOS.

GAS AND ELECTRIC

VTrite for our free Iliuatrated Book,

**Cu

We

GLOBES, SHADES, Etc.

I Become an Electrical Englooer."
teach Electrical Bneineerinpr, Elec-

American Steel &Wire Co.

tric Liehtlng. Kiectric Bailwaye, Mechanical Kn^lneering, Hedianii-al Drawing,

eta at vour bome. by mall.
Indorsed by Thos. A Edison.

Institute

fSEND

OOPV OF OUR N«W AMB
LATEST CATALOQUE.

F04« «

.

240-242 W. 23d

St.,

New

NEW YORK.

CHICAGO.

Electrical Engineer Institute,

Oep<. K.

WORCESTER.

DENVER.

SAN FRANCISCO.

NewYorL

Pittsburgli.

York.

GUcago.

COMTIHUOUS BAIL JOINT CO. OF AW.
Gbneral Offices: Century Building,

">i

/rmE-GRAPHITF

There's

No

NEWARK.

Friction

the FtbrC'Craphlte Coiamutator Braib.
Being 90 percent, pure graphite, it insareslow
no sparking under a varying load, and
longer wear.
TLcre is no greasing required.
The Fib re- Graphite h therefore the moat economic brush on the market. Send for price list.

with

''COMMUTATOR

k

BRUSH:

I

I

N.

J.

Orer ten Ihousand ( 10,000) miles in use. Received the highest
award In Its class at Paris Exposition, 1900, and
Pan-American, Buffalo. 1901.

resistance,

HOLMES FIBRE-GRAPHITE MFG. CO.
,

SLVV -OiSRMLta \v\^

5155 Wakefield St.,Geimantown,

.ackawanna

PHILADELPHIA.

lailroat

^ESTIIN

Electrical Ingtfnmeni
NEWARK, N. J

Co.,

Waverly Park,

These are the signals prompt and true
That make the journey safe for you
Over the bed of ballast rock
That keeps the trains from jar and shock
That smoothly run both day and night

On

the dustless

Road of Anthracite

Weston Standard
tbiioa

Portable Direct Beading
Voltmeters aad MIlIlToitmeterH. Aiiit]aet«>rs and Mil-

Mmsh,

ammeters, Wattmeters
and Voltmeters, for Alternating; andlMrect Current

Th««>a Lnntrnmeritii are
b«a»d upon the same (reo•rsl prlodple and are jant
•• accurate as oar rei^Iar
Standard Portable Direct
Onrrcot VoltTnet«r8 and
Ammeters, but are mucb
larir^r, aod tuo
working

pmrtm

BATTERIES
EDISON PRIMARY
Known

Our portable fDBtmmeDts
are recoKOlzed BSstandardR
tbroQvboat the civilized

as Etfieort-Lataf de.

Forme'-ly

FULL DESCRIPTION

IN

BOOKLET NO.

Factory,

OBANQE,

ntW JtRSEY,

U. S. A

ChlMto

Olllcc,

4.

COMPANY
CHAMBERS STRE8T.

EDISON MANUFACTURING

Olrculta.

Ntw Yorx
lU WABASH AVENUP.

Ddlcc, 83

world.

Oar Semi-Portable Laboratory Standard Volt-

Inctoned io a
de«l(7Ded dust-p'-oof
««ft-*ron ca»o which t-ffectiTaly ahieldii the Infltmni*DtatrotQ dtaturblacf laloeaoM of ezteroal vaagart)

naaUj

BKBLIS-Eornpeao Werton
'^'rrtrical Innniment Co.. Rlt.

ALL SIGNALS OPERATED EXCLUSIVELY BY

metem ond Ammeiera
still

Weston Standard lltumlnated
Dial Station Ammeter,
Style B.

••Flu5hType."

are

better.

They are the moi»t reliable, abeolnte etandarda (or
I^aboratory nue.
LON'DON-EIIIoU
101 bt. MartlnB Laue

Mention the Wbstxbm EtBCTEiCTAs when writing for catalogues

Bros.,

ito.

FOR HIGH GRADE

INSULATING
VARNISHEB
'.':'.
ADDRESS
••

:"''-

.,...

Standard Varnish Works

CHICAGO

NEW YORK

'

/

lqWdor

WESTERN ELECTRICIAN

November

•

i ,

Electrical Machinery.
includes

Direct Current

Motors and Generators, Alternating Current Generators
and Transformers,
For Lighting, Power and Railway Service.

Open

Our

Style Motor.

Enclosed Style Motor,

experience in building electrical apparatus

is

More than 6,500 Motors
to our air

indicated

by the

fact that

electric cars
Write

for

built

for direct connection

compressors used with our

equipments on

we have

air

brake

throughout the world.

Catalogue No. 27.

Christensen Engineering Company,
niLWAUKEE.

9

U]p2

—

:

November

WESTERN ELECTRICIAN

1903

i,

Storage
BatteryGo.
The ElectricPHILADEL
PHIA
MANUFACTURER

Cbloribe Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

upon request-

Price Lists and Descriptive Bulietins forwarded

SALES OFFICES:
PHILADELPHIA.

BOSTON.

Allegheny Ave. and 19th
ST.

LOUIS,

Wainright

liiiiUling.

60 State

St.

Street.

NEW YORK,

CHICAGO.

100 Broadway.

Marquette Building.

BALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

Kew England

HAVANA, CUBA,

SAN FRANCISCO,

CLEVELAND.

F. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

Building.

ELECTRIC

SPRAGUE

COMPANY'S

DIRECT CURRENT MOTCRS
are unequaied for driving ali
classes of macliine toois.
Write for Descriptive Bulletin No. 206.

New

St.,

YEARLY INCOME

$100,000

GENERAL OFFICES:

527 W. 34th

York.

to fifty central stations now using Federal All-Metal Electric Signs. Will average $200 to
of station capacity. Engraving shows our new No. 108 ornamental
S300 per yearper
sign. Write fur Bulletins descriptive of Federal Signs. Mailed free to central stations.

Kw

CHiCACO OFFICE:
Fisher Building.

ELECTR.IC
FEDERAL
MARKET
CHICAGO.
84

ST..

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

B

«ai

A

UJ^mgH

THE CUTLER-HAMMER MFG. CO.

ACENTs:
AGENTS
STURTEVANT ENGINEERING CO., LONDON. ENG.
XILBOURNE & CLARK CO.. SEATTLE, WASH.

An INCANDESCENT LAMP represents a

BAKER

N. J. R. R. Ave..

NEWARK,

MAIN OFFICES AND FACTORY:

and skilled workmanship,

A successful lamp maiufacturer can not

N. J.

BRANCH OFFICES:

NEW YORK-CHICACO.

MILWAUKEE.

large Investment of capital, Ingenuity

minimim.

vigilance in cutting costs to a

408

COMPANY.

ILL., U. S. A.

& CO.'SNEW YORK.
I

it

sold at a price lo low as to necessitate eternal

is

afford to experiment with poor materials.

This explains ihe popularity of

Duy

anii

Refine

Platinum
Scrap also.

F91.A~riNILll\/l
B^B^^^
"V ^i^ ^

20 LIBERTY ST.,

We

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams -B agnail Electric Co..!0
—
Akron Smoking Pipe Co
13
AJlen Company, L, B
22
Allls-Chalmers Company

——

American Battery Co
Amer. Electrical Heater Co..—
17
Amer. El. Telephone Co
American Electrical Works.. 13
American Refl.i Lighting Co. 7
American School of Corresp. 7
Amer. Steel A Wire Company 1
19
Anderson A Sons. W. H
—
Audel & Company, Theo

—

Baker
Baric

A Company
Vacuum Co

Bamelt Company,
Barron
Bayley

&,

Co.. J. S

&

Sons Co..

3

G.

&H

—

—

22
13

W

...18

Beardslee Chandelier Mfg. Co.12
Beardsley Gravity Dam <t

—

Construction Co
Berthold At Jennings
Bealy A Co.. Charies H

19

22

Edward
II
Bossert EL ConstmcttonCo..
Bonvllle.

Chicago Edison Company .4, 14
Chic Fuse Wire A Mfg. Co.. .22
Chicago Insulated Wire Co..—
C, M. ASt. P. R. R
14
Chicago Pay Station Co
16
Christensen Engineering. Co 2

General Incandescent Arc
Light Company
9
General Incand. Lamp Co....—
Great Western Smelting A
Refining Company
14
Gregory Electric Company ..H

Consumers Carbon Co

8

Hamblin

Continuous Rail Joint Company of America

1

CreBcent Ins. Wire A Cbl. Co. 1
Crocker- Wheeler Company
8
Cushing, H. C, Jr
9
Cutler-Hammer Mfg. Co
3
Cutter Elec. A Mfg.Company
.

—

A W.

Fuse Company
Dearborn Drug A Chem. C0..I8
Diamond Meter Company
Dixon Crucible Co., Joseph.. 18
D.

——

Duncan

Electric Mfg. Co.... 21
Edison Decorative A Minia-

ture

Lamp Department

12

Edison Mfg. Company

l

Edwards A Company

15

ElecirlcalEnglneer Institute.
Electric Appliance

I

Company. 12

1

Brooks, Hali L

19

Brown A Leasure
Buffalo Forge Co
Camp Company. H.
Central Electric Co

13
!i2

5

IJ

Oeninil Manufacturing Co.. .—
Central Telephone A El. Co .—
Centtuy Gla*s Co
.

—

Cbue-Shawmut Company.. .13
CUc«co A Alton B&UToad...,20
*tf.

W.E.B

20

Electric Storage Battery Co.. 3
Electrician Pub. Company.. .20

Farics Manufacturing Co

——
—

.

A

Hartford
spection

Russell Mfg. Co.. 8
Steam Boiler In-

A Insurance Co ... 18
Hazard Manufacturing Co.. ..22
Helios-Upton Company
5
Hobart Elec. Mfg. Company.. 1
Hoffman. G.
14

W

Holmes Fibre- Graph. Co
Hopkins A Co.. A. P
Huebel Company, C. J
Humphrey, Henry H
Illinois Electrical Mfg.
Illinois

19

18
13

Co

.

,—

Maintenance Co

14

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co.
India Rubber A Gutta Percha
.

.

l

1

Insulating Company
4
Intemat'l Corres. Schools
15
International Tel. Mfg. Co. -.16
Jeffrey Manufacturing

18

Johnston, Thomas J

Kokomo

General Electric Company...

Leather Preserr. M. Corp

13

Kartavert Manufacturing Co,22
Kellogg Switchboard A Supply

Company

Kor Olo-sslfled

Tel.

A

Co.,

James

18

7

Maley, Martin

11

Maltby Lumber Company.. .19
Manhattan Elec. Supply Co..—
Marinette Iron Wks. Mfg. Co. 15

Matthews

A

Mayer, Geo.

Bros..

W. N

M

McLennan & Company,
McNamara Brothers
Metropolitan TeL

A

K

—

Anchor Company
Miscellaneous AdTs
Monarch Fire Appl. Co

Co.,

El.

M. Co ...

.

Iron Co

Stilwell-Blerce

Company
Stow Mfg. Company

Hugo

7

Reynolds Electric Company.—
Roebllng'sSonsCo., J. A
20
Rooney-WestburyEl.Lmp.Co.l3
Rose Electric Company
14

—

A Lundy

Sargent

17

Sawyer-Man Elec. Company.—
Schoonmaker Co., A. Q
14

19
16
12

Co.... 8
1

18

Wire Co
8
N. Y. Safety Steam Power Co,23
Norton Elec'l Instrument Co.—
Ins.

Okonlte Company. The
Osburn P'lexlblc Conduit Co

Sterrett

19

17

—

..

12

19

—

Rauscher, John

...14

National India Rubber Co..
Naugle Tie Co., E. E

1

—

W. H
Schureman A Hayden
Scientific Exchange
Shelby Electric Company
Schott,

13
I'l

14

. . .

.

—

Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 12
Smith Co., S. Morgan
18
Southern I'acltic R. R
16
Spies Electric Company
8
Sprague Electric Company... 3

Standard Polo A Tie Co
19
Standard Underg. Cable Co.. I
Standard Varnish Works
Standard Vitrified Cond. Co. 8
Stanley lOBtmrnent Co
9
1

19

Paragon Fan

12

Parsell

16

Perrizo

—

S.

Company

Relslnger,

12

Eugene

Mnrdock Parlor Grate

Porter Cedar

1

Co

Reliance Electric Company.. 20
Replogle Governor Works.. .—

—

Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company
Mott A Company. J. E

A

Pignolet, L. M
Pittsburg A L.

S.

13

13
11

Miller

Munsell

Company

16

El Co. ..16

Mica Insulator Company

18

13

Wire Co.. 13

Phoenix Glass

A

Motor Co.

A Weed

A Sons
Phelps Company

liadesc o£ iVcl'v^extlsos^raexxts

Station Equipment Co
14
Steam AElec'l Equipment Co.l4

See P^e:e

C

A Son, W.
.19
Sterling Electrical Mfg. Co.. 5
Sterling Electric Company.. .le
Sterling Varnish Co., The .... 12

Eugene F

Phillips Insulated

Phillips.

Phosphor-Bronze

Machado A Roller

17, 19

A

Son, Matbias
Kohler Brothers

Klein

A

Llndsley Brothers Company.. 19
Lowell Model Co
15

New York

Co

Federal Electric Company... 3
Fisher Electric Comjiany
13
"For Sale" Ad7ertisement§..14
Ft. Wayne Elec. Works., Inc.2l
Fowler, John H
19
Franklin Eng. A Elec. Co.... 17
Fulmer Lumber Co., D. M. ...J9
4

1

Leffel

O,

Sterling

Pump Company
15
A Smith- Vaile
11

—

Stromberg-CarlGOn Tel. Mfg.

Company

17

Sturtevant Company, B. F...23

Taylor Chemical Co
Toerring Company, C. J
Torrey Cedar Company

ll

Triumph

12

U.

S.

Electric

Co

Electric Mfg.

Co

12
19

17

Valentino-Clark Co., The..., 19

Vlndei Electric Company. ...13
Vought-Berger Company

8

Vreeland, B, F
18
Vulcanized Fiber Company.. 22

Wagner Electric Mfg. Co
Wagor Mfg. Co.,P. R
Walsh's Sons A Company

—
8
14

Western Electric Company... 7
—
Western EL Supply Co
Westlnghonse
Electric
A
Manufacturing Company ..30

Weston Electrical Inst. Co... 1
Whitehead Machinery Co.. ..14
Whitmore, A. E
19
WIckes Bros
14
WlllyouDg, Elmer G
Wliconiin Central B. R
18
Wittenberg Cedar Co
18
Woreeiter Ooropftny, 0. H .... 19

—

WESTERN ELECTRICIAN

If

November

i,

igo2

you want Wires or Cables insulated with the

HIGHEST CLASS INDIA RUBBER

INSULATION you
buy
....
.

.

should

.

Complete stock

of

sizes constantly on hand
for sale at lowest market prices by
all

and

CHICAGO EDISON COMPANY,

^^^^

WRITE FOR

Pf

139

ADAMS STREET, CHICAGO.

THE GENERAL ELECTRIC COMPANY'S
til

i

Series Enclosed

Arc Lamps

In
1«

LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
THIS COUNTRY.
Write

for

GENERAL OFFICES:
J? sf jT sP jf J? :? s? :? s? s?

^1

jf"

:? *r J? :?

^ :?

^s' jf"

»? :? K"

s**

s? :? s?

^

^s"

New

-

:? :? :?

s*'

Catalogues.

-

SCHENECTADY,

sf :? :? :f :P :? :? :? K"

^s"

K'

Jf"

s? :?

i»«««»»>»»>>>>>>>«>»>>>>>««»o»>»»»»>«>>«>»««««>««>>»»>«»»»>««>»»>>«»»»» g»

There

is

s? :? K" K" »? :?

^f" >? sS"

:?"

N. Y.

^

Wiiiiiiiiiii» iiiiiiiiMiiiiii>

No Higher-Class India-Rubber

;:

Insulation

For Wires and Cables than

HABIRSHANA/
Authorized Manufacturers of th«

IX

:XIBL.C

-TUBE

^A/IIRi

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Glenwood Works,

YOIMKE

Sales Office,
IB Cortlandt St., New York,

•S

M S MMMSMf

;g;««:::::;::88:;8;:8888»H»::«»»:: ; :;;«
lt:8::K:;:::;::::w««»>»>ssttssii»it

IM-

Y.

(1092S)

•f

November

i,

WESTERN ELECTRICIAN

1902

THE H.

CAMP

B.

CO.

MANUFACTURERS OF=

"Camp" Standard
Installers of

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.
WESTERN

Room

OFFICE

^

v^

85 HoLrtford Building,

CHICAGO.

THE STERLING SPECIIL.

THE OTHER KIND.

IT'S

ONLY

A LITTLE

THING.

Patented February

Side

.

Side

.

.

Angle

Angle

Tip

Tip

AVERAGE

AVERAGE

.

.

.

.
.

.

.

.

.

.

.

I.

1902

16 Candlepower
16
16

.16

"

REGULAR TYPE LAMP 96op^l2op=8
STERLING SPECIAL LAMP 96c »^ 60 1^=6
1

8 Regular
6 Sterling

TAKE THE AVERAGE CANDLEPOWER.
Type Lamps 16
p. = 96
p. @ 56 Watts per Lamp = 448 Watts.
=
Special Lamps 16
96
p.
p. @ 56 Watts per Lamp ^= 336 Watts.
c.

2 Sterling Special

Do you want more

c.

c.

light for the

Lamps

16

c.

same current

c.

p.

=

32

c.

or do you

p.

('>

56 Watts per

want the same

Sterling Electrical Manufacturing

H-U.

Lamp

^

112 Watts.

light for less current ?

Gampany,

It's

up to you.

WARREN,
OHIO.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

•

)

;;

WESTERN ELECTRiaAN

November

SEND FOR

1902

1,

SAMPLE

A

OF

WEATHER-PROOF WIRE

X. L.

I.

WE WANT YOUR ORDERS,
WHICH WILL BE FILLED FROM CHICAGO STOCK.

(Mtd €litJrirCinttjtmtg,
OEMERAL SALES AGENTS.

AVENUE

264-266-268-270 FIFTH

CHICAGO.

••

«

CLASSIFIED INDEX OF ADVERTISEMENTS.
Construction

A4f uKters, Inc. lismps.
Ino, El. Lt. Manipulator Co.
Vougbt-Berger Company.
Anchors (T«l> Tel.)
Matthews A Bro.. W. N.

A

Miller

Anchor Company.

A Company.

Metal and

Western Sm. and Eef g. Co.

Batteries and Jars.
Edwards

<fc

Cross-Arm Braces, Etc.
Anderson

BellSt Bpjuers, Etc.
Company.

Sons,

W.

H,

Pins

and

Berthold A Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Appliance Co.

RauScher, John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Western Elect. Supply Co.
Western Electric (jompany.

Belt Bresslnff.
Leather Preserver Mfg. Corp.

„
Leather Preserver Mfg. Corp.
Blo'wers.
,,,

Buffalo Forge Co.
Sturtevant Co., B. F.

^

Boilers.
^
Whitehead Company, W. W.
Books, Electrical.
Audel A Company, Theo.
Gushing, H. C, Jr.

Cnt-Outs and S^ritches.
Bossert Elec. Const. Co.
Central Electric Co.
Chicago Edison Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Cuts.

Franklin Eng, & Electro. Co.
]>ynames and Motors.

Electrician Publishing Co.

Brushes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Granhlte Co.

'

&

Cross- Arms,
Brackets.

Central Electric Co.

BeltinfiT.

Westlnghouse Elec.AMfg.Co.

Electrical Engineer Inst.
Int. Correspond. Schools.

Company.

A

Wayne

Araorioan School of Corresp.

Electric Appliance Go.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Dam A

Correspondence Schools.

Central Electric Co.

Bdlion Mfg. Co.

Central Electric Co.
Chrlstensen Engineering Co.
Crocker -Wheeler C'...
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Western Blectrlc company.
Cmble Clips.
Barron A Co., Jas. S.
Cbase-Shawmut Company.

Allls-Cbalmers Company.
Baylev & Sons Co., W.
Buffalo Forge Co.
X. Y. Safety Steam PowerCo.
Sturtevant Co., B. F.

Fan

Outfits.

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Iiamp Gnards.
Hamblin A Russell
Wagor Mfg.

Barnett Co., G.

&

Adams-Bagnall Elec. Co.

H.

Monarch Flrb Appliance Co.
Beardslee Chandelier Mfg.Co

Flashers.
Reynolds Electric Company.

Westlnghouse

Flexible Shafts.
Stow Mfg. Co.
Buffalo Forge Co.
Sturtevant Co., B. F.
Central Electric Co.

Chicago Fuse Wire & Mfg.Co.
I). A w. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.

Triumph Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

BtaHdard Underground C. Co.
W«tern Elec. Supply Co.

Electric HeaHnjc Appl.

WastaTB Electric Company.
C3arhons, Points and

American Elec. Heater Co.
Simplex Elec. Heating Co.

^

Electric Bail^rKFS.
CroOker-Wheeler Company.

Plates.

^
Centiul Blectrlc Co.
Oblcago Edison Co.

General Electric Co.
Sprague Electric Co.

Consumers Carbon Co.
Blectrlc Appliance Co.

Westlnghouse

Kelslager.Hugo.

J«ffT«y Mfg. Co.

Olrealt Break:ers.
F. B.
}&Sm. Co.
Oattn Cite.
Ft. Wayne Elec. Wks,. Inc.
W«st«rB Blectile Obmpany.
Westlngbouse El. & Mfg. Co.

A

*5«a •S^^AtfhM Hand-

Umb KuMnerr.
jwnyvtr o*.

auitn.1 Electric Co.
leotrlc Appliance Co.
Osbiirn Flexlblf- Conduit Co.

Standard Vitrified Cond. Co.
BlMt. Supply Co.

Conduit BodH.
Barron A Co., Jas.

S.

J. E.

W, H.
Electrical Instrnments.
Schott,

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., lao.

Machado A

Waittfrn Electric Co.

OOMiponnd,
BaMborn Drug A Chem. Wks.
G«ndnlt and Condnlta.
Camp Company, H. B.

Wwum

Kohler Brothers,
Mayer, George M.
Mott A Company.
Sargent & Lundy.

General Electric Co.
General Inc. Arc Light Co.

Coils and Magnets.

Smrnn BlM^no Go.

Mfg. Co.

Electrical and mechanical Enerlneers.
Brown & Leasure.
Humphrey, Henry H.

Ohatns.

A Co.,

A

Sifirns.
Federal Electric Company.

Western Elect. Supply Co.
Oa«ttnfrs.
Smith Co., S. Morgan.

Badt

El.

Electric

Norton

Roller.
Elec'l Instrument Co.

Plgnolet, L. M.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Klec. Supply Co.
Westlngbouse El. Ik Hfg. Co.
Weston Electrical Inst. Co.
Wlllyoung. Elmer Q.
Electro -PI at ins 9Iaoh*y.
Besly

A

Co.. Chas. H.

Crocker-Wheeler Company.
General Electric Co.

Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.

Gears.

Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Central Electric Go.

Globes and
Glassware.

liamps, Inc.T Adjusters.
Manipulator Co.
Vought-Berger Company.
Inc. El. Lt.

Incimdescent—
Replacers A Cleaners.

liKUips,

Eleetrical

Inc. El. Lt.

Fl.

Westlnghouse

Co., Chas. H.

ins Apparatus.

El.

A Mfg.

Co.

(See Inarhlated Wires.)

Buffalo Forge Co.
Sturtevant Co., B. F.

mechanical

I>raft.
Sturtevant Co., B. P.

Holders, Inc. fjamps.

meters.

Inoandesent Electric Light
Manipulator Co.

Diamond Meter Co.
Duncan Electric Mfg.

Co.
Elec. Wits., Inc.
Gvnerallno. Are Light Co.
Westlnghouse El. A Mfg. Co.

Inspection A Insurance.

Ft.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Inaulatins Btaterials.

Munseli A Co.. Eugene.
Blininc Apparatus, Elec.
Crocker- wheeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse El. A Mfg. Ca

Central Blectrlc Go.

motors.

Kartavert Mfg. Co.
Mica Insulator Co.
Munseli A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.

(See

Dynamos and

Murdock

Parlor Grate Co.

Nippers and Pliers.
Rein A Son. Mathlas.
Packing.
A Co.. Chas. H.
Patent Attorneys.
Johnston, Thomas J.
Phosphor Bronse.
Besly A Co., Chas. H.
Besly

I

Lindsley Bros. Co.

Maltby Lumber Co.
Morse Cedar Co.
Nauglo Tie Co., E. E.

&

A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.
E.

Wittenberg Cedar Co.
Worcester Co., C. H.

Jeffrey Mfg. Co.

Morgan.

Stilwell-Bierce Smith- Vaile.

Pulleys.
Smith Co.,

S.

Morgan.

Stllwell-Blerce Smith- Vaile.

Pumps

(Oil).

Sterrett Pump Company.
Rail Bonds.
American Steel A Wire Co.

A

Phosphor Bron7eSm.Co.,Ltd.

Bonville, Edward.
Maley. Martin.
McNamara Brothers.

Co., F. B.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
Insulated WlreCo.
Okonite Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

New York

Technical Agency.
Scientific

Continuous Rail Joint Company of America.

Refiners.
Refieetors.
American Refl.A Lighting Co.
Faries Manufacturing Co.

Re -W^indlnff— Repairs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman A Hayden.

Rheostats.
General Electric Co.
Gen'l Inc. Arc Lt. Co.
Westlnghouse EL A Mfg. Co.

Second-Hand mach'y.
Gregory Electric Co.
Illinois Electrical Mfg. Co.

Matthews A Bro.. W. N.
Kose Electric Company.
Schoonmaker Co.. A. G.
Schureman A Hayden.
Station Equipment Co.
Steam & Elec. Equipment Co.
Walsh's Sons A Co.
Whitehead Machinery Co.
Wlckes Bros.

Shades.
American Kefl.A LlghtingCo.
Faries Manufacturing Co.

American

El.

Telephone Co.^

Kokomo

Tel.

A

Kl.

Mf e.

Co.

Metropolitan TeL A Elec. Co.
Moon Mfg. Co., The.

Sterling :Electric Co.

Stromberg-Carlson TeLM. Co.
U. S. Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.

Tools.
Anderson A Sons. W. H.

A

Son, Mathlas.

Transformers.
Central Electric Company.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works. Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company;

Vindex Electric Company.

Wagner

•

Electric Mfg. Go.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Trucks* Electric Car.
General Electric Co.

Westlnghouse El., A Mfg. Co
Turbine W^ater Wlieels
Leffel A Co., Jas.

Smith

Co., S.

Morgan.
Smlth-Valle

Stllwell-Blerce

Tarnishes.
Standard Varnish Works.
Sterling Varnish Co.

Tulcanized Fibre.
Vulcanized Fibre Co.

W^ater

W he elG OTPTD or

s,

Replogle Governor Works.

Wires, Copper.

American Electrical Works.
American Steel A Wire Co.

Central Electric Co.
Electric Appliance Go.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonite Co., The.

Slate.
Bonville, Edward.
Maley, Martin.
McNamara Brothers.

Solderins Sticks.
Speakinff Tubes.
Central Electric

(To.

Edwards A Company.

Phillips Insulated Wire Co.
Boebllng'B Sons Co., J. A.

Simplex Electrical Co.
Stanaara Underground C. Co
Western Electric Company.

Wire. Bare.
American

Springs.
American

Steel

Se©

Okonite Co., The.
Phillips Insulated

Wire

Roebllng's Sons Co.,

J.

Standard Underground

Co.
A.
C. Co.

Western Eltotrlc Co.
Weat«rn Electrical Sup. Co.

3L^R«y Outfits.
Bario Vacuum Co.
WUIyouBr, Blmer

A Wire Co.

I*afi:©

A Wire Oo

Electric Appliance Co.

Speed Indicators.
Besly A Co., Chas. H.
Electrical Inst. Co.

Steel

Besly A Co.. Chas. H.
Central Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

A.clv©irti{s©rrke>a3.ts

Exchange.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
International Tel. Mfg. Co.
Kellogg Swltchb. A Sup. Co.

Klein

Bail Joints,

Weston

,

boards.
Co.

Poorer Transmission
machinery,
Co., S.

Slate

Switchboards
and marble).

Telephones, Telephone
material and Switch-

Polish (metal).
Hoffman, Geo. W.
Porcelain,
Akron Smoking Pipe

Co.-

Tapes, Insulatinc;.

Sons.

Pitt.jburg

Smith

Bossert Elec. Const. Co.

Storaee Batteries.

{

Pulmer Lumber Co.. D. M.
Hopkins & Co., A. P.
Huebel Company, C. J.

Allen Co., L. B.

Motors).

IVame Plates.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

o«

Wayne

Mica.

Co.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana BuK A Ina. Wire Go.

I^of A.li>liLat>ot:loal lxx<le:H:;

Inc.

liinemeu's Climbers.
Andersoh A Sons, W. H.
Klein A Son, Mathlas.
aiasnet Wires.

Heatine and Tentilat-

Akron Smoking Pipe

Wayne Elec. Wks.

General Electric Co.

Dixon Orijclble Co., Job.
Holmes Flbre-Graphlte Co.

Brooks, l/allL.
Fowler, John H.

Perrizo

Steel Boxes.

American Battery Co.
Electric Storage Battery
Hellos-Uplon Co.

Poles and Ties.
Berthold & Jennings.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

Central Electric Co.
Electric Appliance Co.

Graphite Spoelaltles.
Be^y A

Manipulator Co.

liiffhtnine Arresters.

Century Glass Co.
PbdBnli Glass Co.
Western Elect. Supply Oo.

Baker A Company.
Gt.West.Sm.and Refining Co.

Gt.West.Sm.and Refining Co.

Shelby Electric Co.

Co., Chas. H.

Oeneral Elee. Supplies.

and

Sold.

Badt

General Inc. Arc Light Co.
General Inc. Lamp Co.
Phelps Company.

Western Electric Company.

Manhattan El«(;. Supply Co.
Western Electric Go.
Western Elect Supply Co.

Ca

Mfg. Co.

ture Lamp Dept
Electric Appliance Co.
General Electric Co.

Fuses and Fuse Wire.

Fisber Electrh' Company.
General Electric Co.

Steel A Wire
Central Electric Co.
Geacral Blectrlc Co.
New Tork Ins. Wire Co.
Simplex Electrical Co.

A

Central Electric Co.
Chicago Edison Co.
Edison Decorative A Minia-

Sturtevant Co., B. F.

Xm«rloan

El.

Ijamps, Incandescent.

Forces.

A

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Ft.

Fixtures, Oas and Elec.

A Hayden.
Sprague Electric Co.

Copper, Sheet

Central Electric Co.

Fire Extinjpiishers.

Schureman

latedWlres)

Mfg. Co.

Co., P. R.

Lamps, Arc.

Files.

Chicago Edison Co.
Electric Appliance Co.

ftad ftar.
Xiaerlcan Elec. Works.

Bossert Elect. Const. Co.

General Inc. Arc Light Co.

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Boneht

Platinnm

Whltmore, A.

Junction Boxes.

Fibre.

Kellance Electric Company.

Weed.

Phillips. Eugene F.
Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Besly

Wire Co.

Ins.

Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.

Buffalo Forge Co.
Central Electric Co..

Gahles, Electric

A

A
India Rubber A
Indiana Rub.

WblteheadCompany, W. W.

CaMes. (See Insulated Wires.

Parsell

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbi.Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

Parsell & Weed.
Ensines. t^teani.

Gregory Electric Co.
Hobart Elec. Mfg. Co.

(See Insu-

American Electrical Works.
American Steel A Wire Co.

€ras.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.

Elec. Wks., Inc.
General Electric Co.
Mott A Company, J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Ft.

Solder.
Or.

Jeffrey Mfg. Co.

Crocker-Wheeler Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Insnlated TVlres and Cables—Itlaffnet Wires.

Elevators-ConTeyors.

Engines,

Contractors and Electric
Beardsley Gravity
Construction Co.

Central Electric Co.

lBal»t»ltt

Repairs.

Parsell & Weed.
Spies Electric Company.
Western Electric Co.

liieht Plants.

Annnnclators.
Edwards

A

Chicago Edison Co.

3.

a.

.

Novembef

1,

WESTERN ELECTRICIAN

IQoi

The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all

the
"jnst

world
as good."
over.
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ITHE POCKET VOLT A"o ammeters!
WHITNEY raake are thoroughly accurate and reliable.
They are built with powerful permanent magnets.
Jewel bearinifs, and have equally divided scales.
Telephone battery and signal Inspectors find them Invaluable. You should not be without them.

of the

NOCK]

STANDARD RANGES

OF THE

VOLTMETERS.
to 3 Volts.
to S Volts.
to 10 Volts.
to 15 Volts.

POSTMAN

AMMETERS.
to 150 Milllamp.
to 1 Ampere.
to 2 Amperes.
to 3 Amperes.

SEN D FOR CATALOGUE AND PRICE

LIST.

List price this range,

$11.

TECHNICAL EDUCATION

MAGHAOO & ROLLER,

of the Highest Quality to vour very door.

Instruction by correspond!ence in the following

Mechanical, Electrical, Civil,
Marine, Locomotive, Stationary and
Sanitary Engineering Navigation, liyArchltectu re, Telegraphy,
draulics,
Slieet Metal Work, Mechanical and

subjects:

GENERAL SELLING OFFICE OF
WHITNEY ELECTRICAL INSTRUMENT

CO.

203 Broadway, New

,

Perspectivep Drawing

Also forty short

special courses.

Instructionunder Membersof thePaculty
of the

Institute of Technology
Under Foremost Authorities.

Armour

Textile Course

3

Voung men not having the means to spend four
years at college can begin their educati<jn in the
of Correspondence, and later
complete their courses by actual residence at the
Armour Institute of Technology, as all work satisfactorily passed by students will be accepted by the
Armour Institute. An e.xceptional opportunity to
round out practical work with a course under

American School

teachers of recognized educational standing, who have
at their command the equipment of a great resident
technical school for testing and experimental work.

A Teclmicnl Rcfcrcnct Li'jrij'rv itett Tobimcs) itichtdcii li'ith emh
/,ilU„!:i;uriHgcoiirsc. Full f'^rtkiilaruivdnctilnhpic ct conrsrs
umy be luid upon re'piest. State subjects interested lu.
\

AMERICAN SCHOOL OF CORRESPONDENCE
AT
ARMODR INSTITUTE OF TECHNOLOGY
CHICAGO,

ILL.

Street

\£>
ana

factorp HSbting

series enclosed

Arc Camps

FOR OPERATION ON

Direct or Ulternatins Currert^e/
INTERCHANGEABLE PARTS-DIRECT CARBON FEED.
TO^

Western
Chicago.

electric

Saint Couis.

Compaiip

Philadelphia.

Reiu york.

York, N.Y.

:

1
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Standard Vitrified Conduit Company
%

VITRIFIED SALT GLAZED

UNDERGROUND

-1ft
1ft
1ft

1ft

CONDUITS AND INSULATORS

1ft
1ft
1ft
1ft
1ft

^

39 and 41

General Office,

1ft

New York

Cortlandt Street

1ft
1ft

1r

%r'

Bug-Proof Bell.
OSmplG, U-in

CARBONS

Ename'led,'^45c.

By maU. prepaid.

Madn

in i-lzes

2 to 8-lnch. Dealers send for prices.
We also make Inventors' MOddils and

Write us for prices.

SPIES ELECTRIC CO.,
Street. Ctilclqo

A GOOD INVESTMENT.

CONSUMERS CARBON CO

Special Electrical Devices.

87-89 W. Van Buren

PROTECTIOIM.
A Lamp

LANCASTER, OHIO,
III.

Carbons

of all kinds

and

U. S. A.
for all purposes.

Guard

firmly

fastened to

socket pro-

"Two

tects

com-

pletely.

THE

Balls"

WAGOR MFG.

P. R.

CO.,

SPRINGFIELD. MASS.

ASK

TURN-DOWN LAMP
Teaches people to use more current by turning
lamps down instead of out.
Write for detailed information.

YOUR.

PHELPS

SUPPLY
HOUSE.

CO.,

50

State St., Detroit, U. S. A.

"NEVER BREAK"

ELECTRIC LIGHT GUARD.
SILVER LUSTER.

Sola Mmnu/ketiir»ea

THE VOUGHT-

BERGER
COMPANY,
LA OROSSC, WIS.,
U. S.A.

NAME PLATES
FOR MACHINERY.
We

make name

plates

foir

some

of

Patented Aug. 28. 1900.

makers of maciiuiery in
the U. S. and we would be pleased to
send you sample and quote price.
No Plate Too Large or Too Small.
the largest

MURDOCK PARLOR GRATE
161 BoylstonSt., Boston,

A Perlict Guard.
Holds

Adjustable Clamp Socket.
All Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made o! Steel Wire, Silver LusterPlnlsh.

The corrugation prevents

all

possible

chance of breaking. No screws to loosen and
out. Send for Illustrated Catalogue,

CO.,

HAMBLIN & RUSSELL MFC.

Mass .U.S.A.

fall

CO.,

WORCtSTEn. MASS.

ALL OUR WIRES

Orimshaw.
pass-lnspection and carry the above

NEW YORK
114. 116

&

Liberty St..

New

Raven Black Core.
Raven White Core.
tags. Wo also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,

MAIN OPPICBi
lift

TRADE-MARKS

York.

BRANCHES:

j

192 Desplalnes St,

BOSTON

SAN PRANCISCO:

7 Otia St.

33 Second St.

November

i,
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THE 1902 EDITION

STANDARD WIRING
For Electric Light and Power,
A r> f\ PT Ciy
fD
""^''
I

p /^ A LI wC
^E
^^^''^^
r»

^y ^^^

^'"^^

Underwriters of the United States.

By Cornell University, Stanford University and other Technical Colleges and
By over 47,000 Electrical Engineers, Central Station Managerji and Vk'irenien.
^^^ ""'y '"'o'* "n Wiring and Construction kept strictly up to date.
contains all the necessary Tables, Rules, Formulas and Illustrations.
settles disputes, and if referred to before wiring will prevent disputes.

'* '^
^^
It

FLEXIBLE LEATHER COVER (Pocket

C.

H.

BULLETIN

GUSHING,

Size)

Send postpaid upon

$1.

JR., St. Paul

BULLETIN

BULLETIN
No 64

No. 172

BULLETIN
No. 164

No. S3

G.

Bulletins,

BULLETIN

BULLETIN

No. 155

No. 162

638 Century Bldg.. St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

BULLETIN
No. 54

CO.,

NEW

Upon

BULLETIN
No.- 60

FLOTATION

OF THE MOVING PARTS OF

A^*rE:RIMA.-riNC5
IS

IVI

o
^

IN AIR

OURREIMT

ACCOMPLISHED BY

NEITIO SLJSF>EIMSIOIM.
imo uos-r rcvenoe.

\a/e:a.f3.

P-RICTI^IM.

^UlfRRENT USED F9ECSOR^KD.
"ABOUT IVIETERS."
Al_l_

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

MASS.,

U. S. A.

BULLETIN
No. 152

.

N. Y,

57 Perln BVdg.. Cincinnati, Ohio.
115-117 Cannon St., London, E. C, Bog.

BULLETIN

BULLETIN

No. pt>

No. 190

424 PAGES.
ILLUSTRATED.
PRICE $2.50.
ELECTRICIAN PUBLISHING CO.,
OI-IICACSO.
•
SIO Marquette Building,

TA.NI_EY REC^RDIIMO \A^^KTTIVIE:TERS
p-oR

York, N. Y.

A p,pl loat Ion

YORK,

610 New England Bldg., Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

ELECTRICITY FOR EN6INEERS.

receipt of price, by

I."

GENERAL INCANDESCENT ARC LIGHT
Devonshire St., Boston, Mass.
48 West Jackson Blvd.. Chicago, 111.

New

Building,

STANDS FOH ELECTRICAL AND MECHANICAL PERFECTION.
B I uenrlnt m. Phot o gr a ph a , Estimates, Etc, Mallod

•220

Schools.

PACIFIC COAST AGENTS:
San Francisco, Cal.
.lOHX M.\RT1X A CO..OvO» Anoeles, Cai,.
(

(

Seattle, Wash.
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THE ADAMSBAGNALL ELECTRIC

i,

CO.

ENCLOSED ARC LAMPS

A. B.

Inside and Out,
Electrically

Their

and
Efficiency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

Easiest lamp to

good

It's

to look

trim made.
at

and

built to

Made

stand the most

weatherproof

severe service.

solid copper or

Never has been
beaten

in

in

pressed steel

a

cases.

competitive test.

OVER 90,000

IN USE.

THE ADAMSBAGNALL ELECTRIC CO.
NEW YORK OFFICE:

CHICAGO OFFICE:
J.

c.

pomkROY,

No. 309 Dearborn Street.

Cleveland, Ohio, U.$.A.

C. A. THOMSON,
No. 136 Liberty Street.

1902

November
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i,

rv^jv^V>v«|Mrwv^np

>Vli«IV'«i

THE BEST

It

VERMONT

SLATE

Pays

from

to Get the Best

EDWARD
BONViLLE
Lock
FAIR HAVEN, VERMONT.
Slates for Electrical Purposes

of all kinds of

All

FOR

When You Save Steasn,

Box 24,

p. O.
Manufacturer

Sizes of Slate Switchboards.

You Economize

Best Black Enameled and Marbleized Finishes in Vermont.

Electrical Purposes.

In Fuel,

MARTIN MALEY, McNAMARA BROS.
ELECTRIC SWITCHBOARDS,
VERMONT SLATE SLATE
AND MARBLE.

ECONOMY OF FUEL means
bank account.

MANUFACTURER OF ALL KINDS OF

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

This

r**sult is

an increased
secured by

SWwell's
Feed-Water

Fair Haven, Vt.

caJllogulB.

and

Heatet*iM

%s

uses EXHAUST STEAM and delivers PURE
HOT WATER TO YOUR BOILERS.
It

We

NOTICE.

and ELEGTRIO

fof all purposes, including

Works

LIGHTING.

Pumps,

"ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should
you haven't read Buckley's

Jet and Surface

order a copy at ouce. It is thecnly work of its kind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; it will he what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.
Posts,ge

STEAM POWER

Water

TO THOSE INTERESTED IN ELECTRIC
If

make

also

PUMPING MACHINERY

CONDENSERS,
AIR COMPRESSORS.
Cottonseed and
Linseed Oil Ma°

f rea.

cliinery.

Filter

Presses and
Victor Turbines.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

IF

INTERESTED
ADDRESS

The Stilweli-Bierce & Smith-Vaile Co.,
p. O.

Box SSI, DAYTON, OHIO,

U. S. A.

mittmAittiMt

THE

TAYLOR CHEMICAL CO.
PENNYAN,N.Y.
Capital Stock,
Officers:

Edward H.Taylor, Penn Yan,

M. Y.

Edward

J.

Hutchinson, Cincinnati,

More than three million pounds

made by a new
onstrated
facture of

many

new

basis.

tirely

a

I43-4-5,

Review

of

May

and Harpers Weekly,

of

Feb.

Dec.

ist,

17,

21,

of the

most ingenious as also one

chemical applications of electricity."

page 641.

rate

of the

of

production

Penn Yan,

N. Y., Sec.

andTreas.

goods

dem=

insures an

1901,

The

58, says:

most recent

Good chance

on the ground floor of an industry that

get in

O., V.-Pres. C. A. Taylor,

1902, pages

U. S. Census Bulletin, No. 210, June 25th, page

"One

-$10.00 Per Share.

-

Manu=
complete success.
chemicals placed on an enFully protected by patent?.

See Electrical World and Engineer

page 1028; Electrical

of

Fully

electrical process.

and

Par Value,

$500,000.

-

8 per cent,

is

to

sure to have a large future.

dividend from the

start.

Long

established business.

Limited amount

Present

of stock for sale.

For

particulars apply to

EDWARD

R.

TAYLOR, Penn

Yan, N. Y.

,
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EDISON MINIATURE LAMPS

FOR DAMP PLACES
There

Over 400,000 Annually Shipped

preeminently one thing to use

is

to Users.

NEWGARD COMBINED WATERPROOF
GLOBE AND RECEPTACLE.

All types

No

socket or other attachment necessary.
Strong, duable and the only article of its kind that
prottction to the lamp.

Send

for

circular

special

showing three

different

— every variety.
— any quantity.

Prompt shipment
is

an abso'ute

styles.

in

Miniature and Candelabra Sockets

"MAKES A WET JOB DRY."

and

ELECTRIC APPLIANCE COMPANY,
CHICAGO.
ELECTRICAL SUPPLIES,

Receptacles.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
General Electric Company, Harrison, N.

J.

PRICES RIGHT

MICA WASHERS

&

EUGENE MUNSELL
218 Water

St.,

New

York.

117

Lake

St.,

CO.,

Chicago.

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY
154 E. 23d

NEW YORK.

St.,

Manufacturers of

all

types of

MINIATURE AND CANDELABRA LAMPS
AND ACCESSORIES'
PROMPT shipments in any quantities.
ACCURATE rating of aU lamps.
PARTICULAR

attention to specialties.

SEND FOR CATALOGUE^
Showing New Ideas

in Novelties and Decorative Work, also
Tree Lighting from Circuit or Battery Outfit.

VOLT=AMMETERS,

Electric Heating Apparatus.

POCKET SIZE.
For Testing Batteries and Battery
ClrcultB, Locatlne Faults, QroundJ.

Gale's Commutator

etc.

ACCURATE.

RELIABLE.

Compound.

Send for Circular.
L. M. PICNOLET,
TS-SO Cortlaaat
Chab.

L.

NEW

SI.-

Buown.

YOBK.

E. E.

The Only

N. Y-

Leasdbe.

«iill

keep the Commutator

gum the
ISend 50e. for trial stlek.

BROWN & LEASURE,

CHICAGO

Ptione Central 2448.

cull III
Klf
niCLtnllAll
i

9
ft

no

ISoIe Jfannfactnrerii,

bill! »0», 10«

WaaUnKton

Street,

BEARD5LEE CHANDELIER MFC CO."

GAS & ELECTRIC
FIXTURES'
TO

AND CONTRACTOR,

SpeclaltleB:
1220-21 Marquette Building,
Central Station Heating Plants,
"Water Works Steam Plants,

CHICAGO.

Sterling

THE STERUNB VARNISH

.

CHIOACiO.

THE MILLER ANCHOR.

TRADE.

RAILWAYS
Bulldln;,

VARNISH.

THE STERUNB VARNISH

CO.,

CO.,

26 Colmore Row, Blrmlngtiam, England.

Pittsburg, Pa., U. S. A.

KOHLER BROTHERS,
LIGHTING POWER

Block.

Black Finishing Varnish,
Sterling Black Air Drying Varnlsli,
Sterling Black Core Plate Tarnish.

RIUIVI

CONTRACTING ELECTRICAL ENGINEERS.
1804 -1806 -1808- 1810 -1812 Fisher

Cambridgeport, Mass.
CHICAaO, Monadnock

£>£lj\L.£Zff^

r*JRE^^yi.ja

W. H. SCHOTT, STERLING EXTRA INSULATING
Extra
ENGINEER
Electric Light. Gas and
Street Railway Plants.

brushes.

•56^*oJ?j-7 S<.'C4mLST.

312 Fisher Building,

Long Distance

6<t-PAGE CATALOGUE.

ENAMELED RHEOSTATS

dozen
FOR SALE BY ALL SUPPLY HOUSES OR

I

Telepiione Harrison 3698.

Absolutely will not

SEND FOR

'UNIT"

SIMPLEX ELECTRIC HEATING CO.,

Article That Will Prevent Sparking.

good condition and prevent cutting.

In

SOc. per sticlc. S5.00 per

Electrical Contractors,

Xmas

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

CHICAGO.

WE MANDrACTURB

Henry H. Humphrey,

GENERATORS

CONSULTING ENGINEER
Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

and

MOTORS

Write us for Prices on Anchors
and Augers, All 51zes Made.

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELECTRIC
SEND FOIt
BULLETIN

(

'WE"

CO.,

CINCINNATI, O.

MILLER ANCHOR CO.
J

NORWALK, OHIO.

November
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CUGCNC

fHAnH H. PHUtPls, PnesiDrfrf
WAGCNBCIL, TftEASUnCR.

P.

CROWLmND

PHILLIPft

GCNCnAt Manaqeh.

«. N.

13

PHILLIPS. VIOK-Phk*

• . M. nCHIIIGTON.jR., Sc«.

AMERICAN ELECTRICAL
WORKS,
PROVlDENCfi.
B.

I.

BAREANB INSULATED ELECTRICWIEE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire*
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL «ND UNDERGROUND USE.
Store, W. J. Watson, 26 Conlandt St.
Chicago Stoke, F. E. Donohoe, 82 Lake St.
Montreal BKANcH,''Kugene P. Phillips* Electrical

New York

M«IN OrncE* AND FACTORIES, PHILLIPSDALE,
Six Years

FISHER ELECTRIC CO.

THOMAS
No.

66 Broadway,

^7^

at

Company.

Law,

NEW YOPK

-

Palent Causes.

Pa eri Sr

CITY.

licitlng.

NEVER TOO LATE TO MEND

FOR ALL ELECTRIC WORK,
Min

I.

JOHNSTON,

J.

CounseTor

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL LINE.

^MEAt

er.eral Clectiic

vvi'.h t

Wora:ff

R.

faulty wiring with the

^ICiti nuT

JOINT.

ALLEN SOLDERING STICK!
Make^

)

soldei-

ox ANY

How

j

Ml'.TAL.

SAMPLE STICK FREE.
L. B.

ALLEN COMPANY

,

c^/3(MJIu^

Inc.

Sole Manufacturers

t

This signature on a pink label proteL-t;
^^""^^ expensive, unsafe imitation..

CHICAGO.

1334 Columbia Avenue.

-'"^'"

We

are offering a few ' used" Outriggers, illustrated herewith,
together with Eddy self-locking windlass and one break arm
shown midway on the pole between the windlass and the

arm, at very attractive figures.
IVUEELLEBH.

" HEEl ED

Villard

W.

Automatic Wlieeled and Wheeiless Conduit Rods
Are Coupled and Uncoupled Instantly and with Ease.

Furnlsbed with ard without wheels, as de»ired. Tbey will not buckle or form a zig-zag line,
and. with whee's, friction is removed, makiDgttiera very light running. They are perfectly rigid
when pushed and become flexible when puHed. Tha rods cannot become uncoupled by any
means in the ducts Tu'^ rear end of the rod has to be raised to an angle of ahout 45 degrees to
uncouple it. One man can push with ease 600 feel, and a hard blow ran be srtruck with tel.iny;
effect without thu slightest injury to the ri^d-;.
The wheels serve as duct cleaners as well as to
remove friction. The castings are of bronze wi*h wheels of chilled cast iron. The rods are made
of hickorj-. well seasoned in oil to prevent decay. Prices and circulars on application.

JAMES

S.

BARRON &

200-206 West Broadway.

CO., Sole Ag^ents,
NEW YORK.

N.

MATTHEWS &

603 Carleton Building,

lyn.

N.Y.

Manhattan Klerated Railway Co., Xew York.
Standard Underijr-oiind Cabie Co.. Pittsburg, Pa

United Railways Company of London, London,
Eng.
Chesapeake & Potomac Telephone Co., Washington. U. C, and LJaltimore. Md.
Etc.. etc etc

=USE THE=

CHASE NIPPLE COMBINATION

,

In

|«fH%|#A

DUUKo.

ST. LOUIS.

TO CONTRACTORS

SOME OF THE MANY USERS OF VILLARD RODS:
Jfew York Telephone Co., New York.
New York & New Jersey Telephone Co., Brook-

BRO.,

Your Junction and Outlet Boxes.

BUY YOUR BOOKS FROM THE
^^^^^"'^'A'^

publishing

510 Marquette

BIdg..

company,

CHICAGO.

IT

SAVES

NATIONAL CODE STANDARD

(

It

"0. K." Weatherproof Wire.

INi LABOR OF INSTALLING,

ECONOMY OF SPACE

Weatiierproof

IN
and Slow-Burning Wire.
Prices

and Samples on Application.

Phillips Insulated

Wire Co..

Q«iq8 and Faciorv; PtWTUCKET, R,

in

Switch Boxes.

USE EVERYWHERE.

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON, MASS.
THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.
\

BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space in the Box.— This is of Great Importance

Slow-Burning

IN

BLVD.,

D

1
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WANTED, FOR SAXE

similar

WAWT

ments

{jo

POSITIOX

WAXTED

:

POSITION

WANTED.

Cable splicing, aerial underground and submarine hieh ten=;ion telephone and telegrajib.
Address OTIS ROOKRR, care Stark Co. Tele|)bone Co., Canton, O.

SITUATION WANTED.
By graduate of mechanical drafting course, to
get'working experience in shop practice and
chance for advancement. Top wages not expected at first. Address BOX 130, care Western
Rlectrician, 510 Marquiette bldg., Chicago.

POSITION

FOR SALE.

and

COLUIUN advertisezvords or less), $i.Jo an
insertion; additional -words jc each.
advertise
mttjls {JO words o> less). S^ oo an I'v
>erU'on
adcii'ii'ona/ words 2C each

WANTED.

By an

electric-light engineer.
Wishes position in country plant.
All around workman;
15 years' practical experience; understands installing and repairs. Good references. Address
with particulars, BOX! 128, care Western Electrician, 510 Marquette Bldg., Chicago.

One hundred tons

FOR SALE.

SONS * CO.

1—100

!

General Managers of Electric Light Plants.

We
cially

have on our list a large number of espegood engineers, electricians, etc., to select

from.

jj|£

SCIENTIFIC EXCHANGE,

Room 60, 6 Sherman

St.,

volts

IT'S
We

l-22y,

ST. LOUIS.

ATTENTION

110 or 220

K. W., G. 15. generator,
to St. Line engine.

1-80 K. W. Eddy to 13x18 Eussell. 110 volts.
1—55 K. W., M. P. Churchward, 12.5 volts,
"

FIFTEEN HORSEPOWER.
CO.,

1902

W., G. E. M. P. 8 St. By. generator to
Corliss engine.
1—200 K. W., St By. plant, G. E. generators.
Corliss engines.
1—216 K. \V., Stanley 2 phase 133-cy. generator.
•
1-180

WANTED.
MOTORS
SOO-VOLT MOTORS. FROM TWO TO
ROSE ELECTRIC

i,

1-300 K.

soft sheet steel for smal.

armatures, ai a bargain WALSH'S
26] VVasbliiKlon St. Newark. N. .1.

November

UP TO YOU.

pay highest market prices for

SCRAP COPPER, BRASS

CORLISS ENGINES.

AND

1-24x42 Wilght Corliss.
1-20x30x42 Mils Cross Compound.
1—18x48 C. H, Brown.
1-14x36 Eeynolds.

PLATINUM,

ALSO

Incandescent Lamp Bases, Etc.

WRITE us.
We Manufacture Copper Hard

AUTOMATIC ENGINES.
1—18x24 Noye Mlg. Co.. 300 H. P.
1—16 xl6 Erie Ball, 200 11. P.
7—13x22x13 VVestinghouse Cpd., 125

II.

Babbitt

the best on earth for electrical
work. U'ire S .Jder, rig Lead, Inpot Copper, .Speller, etc. It will

P.

Write for complete list.
Steam and Electrical Equipment Co., Pltlsburg. Pa.

pay you
GREftT

Chicago,

lo get

our prices.

WESTERN

SIIIIELTING A'

REFINING CO., CHICAGO.

NOTICE.
For Sale, Automatic Engines
20x36x36 Inch Mcintosh A Seymour, four valve.
24x33 inch Buckeye.
22x39 inch Uuckeye. style U.
20x42 Inch Putnmn, four valve.
20x20 inch Green, center crank.

Sealed

propo.als

received

be

will

until

November, 15, 1902, for Ih^ turulshlug of one
hundred arc lights to light the city of Baton
Rouge. Specifications can be obtained bv addressing EDWARD WAX, .Secretary of the Water
and Lighting Commiltee, Baton Rouge, La.

17^x18 Inch Uuckeye.

POSITION

WANTED.

Immediately by reliable, energetic man, 24.
with telephone company asail around man. Am
willing to start down provided given chance of
Have charge of plant of 175.
promotion.
Keasons for change good. Six years' practical

Can furnish
OFFICE.

as well as theoretical exjierience.
references.
Address

CRNTRAL

Raphine,

17x30 inch Uuckeye, style B.
16x20 inch -lackson & Church.
16x16 inch Green, center crank.
15!4xl5 inch Armington A Sims, center crank,
loxl4 Inch Ideal, center crank.
13*,^k18HxI5 Inch A. A-. S., cro^s compound.
13x18(^x15 inch Phoenix, tandem compound.
14^2x15 Inch ArmingLon it Sims, automatic.
14x36 inch Rollins, four valve.
Send for complete monthly stock list.
45tb St and A. V. R. R.. Pittsburg, Pa.
95-97 Liberty St., New York Citv.
1214 Marquttte Uidg., Chicago. 111.

WANTED.
Electrical .salesman to handle a
suoerior arc cut-out as a sideline.
BOX 129. care Western Electrician,
quette Bldg., Chicago.

125

Full Fronts, Fine Condition,

new and
Address

510 Mar-

WANTED.
A second-hand

45-lt. 1,200 0. P., T-H arc
complete and in good ojierative
condition with wall controller and ammeter.
but without armature. EAPIl) CITY ELECTRIC * G.^S LIGHT CO., Rapid City. So. Uak.
all

No.

34x60
22x42
20x48
20x48
18x48
18x42

Dynamos and Motors.

1

$100

Superintendent

Electrical

00
$125
$75

7 Draftsmen, Electrical, East.

be

sell.

146

34 Van BurenSI., CHICAGO,
SEE NEXT ISSUE.

Si, Chicace.

for

One 48x16 Horizontal Tubular.
1.000 H. P. Berryman Heater.
600 H. P. Berryman Heater.
125 H. P. Berryman Heater.
500 H.

P. Excelsior Heater.

6x4x6

and 5H x 3^4 x 5 Worthington
Pumps.
Full line Marsh Pumps, new.

AiiB4aibiiL';M^*L'kijtwa{ifBaBM

ILL.

open arc
good condition. For parand price address.

Forty T. H. K. 2-series
in

Co., IVIisfiawaka, Ind.

n^AMPLES
POLISH
nOFFMAN

U.S. METAL

And Users

FOR SALE.
Dodge Mfg.

Boiler, 175 H.P.
150 pounds pressure, almost new.
Two 60x18 Horizontal Tubular.
Four 60x16 Horizontal Tubular.
One 56x16 Horizontal Tubular.

Corliss.
Wheelocii Corliss.
Harris Corliss.
Allls Corliss.
Hamilton Corliss.
Hamilton Corliss.
Harris Corliss.

EEMT

Station Manaprs
Machinery

TO CORRESPOND WITH US.
We have anexfeptionally good proposiWe have the following Quick Shipment
Raiuains: —
1— 20x 8-K.Harrisburg Ideal Engine,
1-16x16 Erie Ball Engine,
1-l.ixIn
1-1.SX12

"
•

Z95.

City

1— J.^0 H. P. Mcintosh & ''ej mour Eneine.
400 K. W. in T. H. and G. E. Transformers.
We also liave a lull Hue of Central Station Apparatus, Power Generators. Boilers,
Encfnes and PumpsA. C SCHOONMAKER CO..
126 Liberty St.. New York C ly, U. 5. A.

STATION EQUIPMENT COMPANY,
500 H.

p. Corliss enfjine,

16 and 30i48 Cross-

E.

Washington

St. iHDiaMAPOLIl

539 Marquette Bldg.
CHICAPO, ILL.

of

tion for those deniriiig tc exchange their
equipment tor PometUing: larger, more
improved or more modern.

I

GeO.W.

POLISHES ALL METALS. B«

Wanted Central

THE SCIENTIFIC EXCHANGE,

lamps

Oilffitsn

$100

with us.

ticulars

S.

up.

Draftsmen, Surveyors, Engineers and

1

One Geary Water Tube

Hamilton

IOWA.

SCHUREMAN & HAYDEN

Specialists will do well to register

8,

BOILERS.

International Power Corliss.

WHITEHEAD MACHINERY COMPANY,
DAVENPORT,

gilt

edge
2 Surveyors

Room 41

Pressure.

AIMccessorles. Located In LIndell Railway Co. 's Power House
Compton and Papin Streets. St. Louis, Mo.

.... J

4 Draftsmen, Structural Steel

4 Draftsmen, Bridge
Z Armature Winders, mu>t

,

12x36
12x36
24x48 Uuckeye Automatic.
18x24 .Mils Heavy Duty Automatic.
11H-X14 Taylor-Ueck Automatic.
8L^x9 Armington A Sims Automatic. '
32-ln., 24-ln., 22 in. Doulile Leather Hells,

We iuTite correspondency
with those wishing to

POSITIONS OPEN.
PKB MONTH.

1

ENGINES.

SECOND-HAND
buy or

72-inch by 18-foot

TUBULAR
BOILERS
Pounds

WICKES BROS., Saginaw, Mich.

A'irginia.

dynamo,

TEN

IMMEDIATE SHIPMENT^

lilete

ternators, 2,750 or 6,500 volts.
1— 200K. W., W. A. L. type, Ft. Wayne wood
alternator, 13.S-cycle, three bearing, 1,100 or

diate delivery.

2— 120K. W.

compound Condensing Cooper

Corliss, com>
with Independent air pump and condenser-heavy sectional wheel 20 feet diameter
with 37-inch face. As good as new. Imme-

2,200

volts,

compound wound, complete with

exciter.

General Electric, 133 cycle. 1,100

1—16x42 Twin Cooper Condensing Corliss.
volt alternators.
1—250 H. P. lb and 27x16 Westlngbouse engine. 2—175 K.W. Edison bi-polar railway generators.
150 K. W. 60-cvcle Fort VVavne wood alterna- 2—100 K.W, Edison bi-polar railway generators.
tor, either 1.100 or 2,200 ?olts, W. A. 1*. type,
4—100 K.W.Edison bi-polar 140 volt geneiaiors.
compound wound, complete with exciter "and 1—45 K.W. Ediion b:-polar 140 volt generator.

instruments.
2—30 K.W. Edison bi-polar 140 volt generators.
K. \V. 60-cycle, two-phase Stanley alter- 1—30 K.W". v\estiDghouse 110 volt direct-connators. 2,750 or 5,500 volts.
nected unit with engine.
2—150 K. W. 60-cycle, ihree-pbase Stanley al- 2—72x16 tubular boilers, 120 lbs. Hartford.
AU accessories for complete station equ ipments. Wriie us your requirements.

2—200

60-K. W. EDISON, 500-VOLT.
For Sale, four GO-K.W. rdlson Generators. BOO
Volts, F. 0. B. Cars. Hamilton, Ohio.
Each $460

ROSE ELECTRIC

CO.,

1

ST. LOUIS,

regory:

Famous
Limited.

of the

FOR SALE.
Alte-nalors 125-133 cycles, 1,100 volts.
1 —401) K. W. VVestinghouse, with exciter.
1—200 K. W. Stanley inductor, with exciter.

2—201
1—150

W. Wood

bearings), with exciter.
(S aearlngs). lilg tiar^alu.
2--150 K. \V, General Electric monocyclic.
K.
K.

2-120

K. W. Westinehonse.
1 - 120 K. W. General Electric type A
S, 120.
12-120 K. W, General Electric type A; 120.
2— iJO K. W. General Electric type A, S. !)0.
1-90 K, W. Westlngbouse.
4 - 75 K. W. Wood.
C - 60 K. W. General Electric A. 60.

2-

60 K. W. Westinshluse.
l.ar^e stock of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus

1^000 light.

200 K.
150 K.
120 K.
100 K.

1
1

1 75 H. P. 12x18 Taylor, side crank
9x9 New York Salety.
k: P9 ^^ -r
.
1 1000 light, 50 K. W. T. & H.
60 K. W. Thompson-Rvan. 10 pole.
1 600 light, 35 K. W. T. & H.
60 K. W. Siemens A Halske.
1
500 light, 25 K. W. Western Electric.

P.

iio-\/^^T o K 1^
65 K W. Jenny.

W. Wood, three bearing, 2200
W. Wood, 1100 volt.
W. Slatteiy, 1100 volt.
W. Slattery, 1100 volt.
1

World

Above are ready

^R^

100 K. W. Westinghouse, 1100 volt.
70 K. W. T. & H. 1100 volt.
60 K. W. Gereral Electric, 1100 volt.
50 K. W. T. A H., 1100 volt.
50 K. W. National, 1100 volt.

to ship.

volt.

1
1
1
1

Write us your wants.

We

have others coming.

""^"^"^^

Chicago— St. Paul— Minneapolis
VIA

{3

w. Mattery

1

1

1

5T.

dynamos, motors, metersand transformers
warehouses

listed by this Company are at their
ready for Immediate delivery,

9x12 New York Safety.
1 50 H.

P.

2 1100 light.
2 liino light,

Train

ELECTRiccof
'54-62 5.CLINT0N
CHICAGO
All

90 H.

The

St. Paul Road.

(Chicago, Milwaukee

&

St.

I

Preserve

Time

tables, maps and information
furnished on application to

fully guaranteed.

Cbicago.

Western Electrigun.

BINDERS 81.00 EACH.

Unequaled.

MILLER, General Passenger

Your Copies
OF THB

Paul Ry.)

Equipment and Service

F. A.

'"^"=^"

ILLINOIS MAINTENANCE COMPANY, 204
r
Dearborn St., CHICAGO.

Agent,

•Inlt«

ELECTRICIAN PUBLISHING
>
610 Marquette BnlldlnSr
^

CO.,
>

.

CHICAGO.

I!".

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

and Carpenter
Workof All Kinds
Correspondence Solicited.

Dynamds, Armatures,
Motors, Arc Lamps,

(Chine

,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

!

November

i,
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ANNOUNCEMENT
''THE
IS

STERRETT"

PUMP

OIL

NOW READY FOR THE MARKET.

InmaklDSthls announcement we believe that we are calling the attention of the entire
engineering Held, and all places wbere oils of any de^iree are handled and transferred from
barrel 10 tank and for general use. to an article that every engineer has long looked for
and resnlarly called upon his oil dealer to supply, particularly so when cold weather has
made the handlinir ot his valve oils difficult and almost Impossible with the pumps
heretofore at his

command.

"THE STERRETT"
guaranteed to pump any article that is In a liquid form, and handles heavy valva
oils as easily as ordinary pumps will kerosene,
it is made of seamless brass tubing and
durable In every part. There is no leakage of oil. which makes it the cleanest pump to use
ever placed on the market.
Ask your dealer for it or send direct to us. Money refunded If not satisfactory after
30 days' trial. Descriptive circulars on request. PRICE, $3.50.

pump

is

.Aind

Ma.n\jfa.ctured by

STERRETT PUMP COMPANY,
ST. PAUL,

NO. 69 EAST SIXTH ST.,

MINN

ARE YOU LOOKING FOR MONEY?
buy WALRATH Q*S OR GASOLINE ENGINES

If so,

and get

light

on the subject.

From

THE WALRATH

i.s the
only method tor the man with
his prospects, and of correspondence
methods, the 1, C. S. is the best. At the time of enrolling I was
employed as electrician at the Indiana State Prison
but, as a result
of
1. C. .S. training, I have been promoted to the position of chief
engineer, mv salary has been increased 6S%, and
hours of work
shortened.
R. E.
Michigan City, Ind.

Received the Highest Award at
the Pan-American Exposition.

spare time to

httle

It will produce as good a commercial light as that of an automatic steam engine, either belted

improve

;

my

my

or direct connected generator.
.Simple, Economical and Reliable.
tend for Catalogue \V.

CROCKETT,

MARINETTE IRON

WORKS MFQ.

Electrician to Chief Engineer.

The correspondence method

We

have hundreds

groing.
You
iias put
at once.

CO.,

owe

many

MARINETTE, WIS.

a

Fill

it

of indorsements just as strong and convincing: as the ioreto yourself to find out just what we can do for you.
Our advice
on the road to proijross and prosperity.
You should ask it

man

Out and Send

Coupon TODJtY

in the

AGENCIES301 Fisher Building, Cbicaffo.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

A Hammond Co.,

International Correspondence Schools,
Box
Plense explain liow

E
K
- K
K
K

ertrirnl Kngineer
er. Machine Uesigner

ectrk- IJghtinc Supt.
e<tric Railway Supt.

l>ynamo Tender
Motoniinn
Me<hanlral Kngineer
Machine I>esi[;ner

«

STEVENS
PRACTICAL KNOWLEDGE
FOR
Stationary and flarlne Enelneer*. Firemen, Electrlclao5, notormcn, lc«
Machine Men and Mchantcs In Oeneral-

Technical
original
Alt Modern Machinery fully described and explained
Quaitlnns ana Answers
PulDt3 made Clear by Word and Drawing
for Ivll Servlre Examinations, etc.

SUBJECTS TREATED:
WATER. STEAM. COMBUSTION, SMOKE PREVENTION. BOILERS, BOILER
CONSTKUCTIO.N, TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS. PUMPS AND GOVERNORS. STEAM GAUGES, LUBRICATORS.
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS. JET AND SURFACE. ECCENTRIC,
BALANCFD SLIDE VALVE. LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS. BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS. VALVES.
TESTS, TAP.LES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE. STANDARD NUMRTRS AND RULES. PULLEY SPEED
CALCULATION. SQUARE ROOT. LEVERAGE. ELECTRICITY. DYNAMOS.
ACCUMULATOR. RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM. MANAGEMENT AND CARE OF ELECTRIC PLANT. REPAIRS. ELECTRICAL MEASUREMENTS. MOTORS. STATIONARY. TROLLEY AND THIRD RAIL SYSTEMS. CONTROLLER. ELECTRIC; LOCOMOTIVE. ELECTRIC HEATING
AND COOKING. HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION
CLUTCH. COMPOUND CYLINDERS. KEVERHING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.

*mCE,

$1.00.

240 Illustrations.
Sent anywhere prepaid oo receipt of

•

510 Marquette BIdg

>>»>»»»» >*
»

pi Ice.

,

Company,

Chicago,

^^^^•^•^'*'*-^^^

position

marked X

Marine Kngineer

Muiii<-i|>al Kneineer
Fncineer
z Bridse
Railroa<l

ii^ngineer

Arrhitert

Cotton Mill Snpt.

Woolen

..

Sanitary Kngineer
Contractor and Builder
l>raltsmaii
Sign Painter
Chemist
Sheet-Metal Draftsman
Bookkeeper
Stenographer
To Speak French

To Speak German
To Speak Spanish

Mill Snpt.

St.

iielow.

Textile Designer

- Arch.

Civil Eiiein^'er
Hytlraiilic Kngineer

Nanie^

and No. _
.State_

NOTICE IS HEREBY GIVEN,
Common Council of the city of

GASOLINE MOTORS

that the
Superior,

Wis., with a view to granting a franchise,
has caused to be prepared and has by resolution adopted full specifications containing
rules and regulations for the construction,
maintenance and operation of a plant for
the distribution of electric currents throughout said city, for the purpose of supplying
said city and the inhabitants thereof with
ejectrlclty for power, heat and lighting purposes, and for the conduct of such busi-

-FORj

BICYCLES,

,

VEHICLES,

LAUNCHES.
LOWELL MODEL

|

CO.,

NORTH CHELMSFORD, MASS.

ness.

Said specifications contain, among other
things, the maximum rates which may be
ci^arged by the grantee of such franchise to
patrons or consumers and for annual statements, sworn to by the manager and treasurer of the company operating under such
franchise to be made to the Common Council
of the gross receipts of tlie business carried
Said specifications
on under such franchise.
are on file and of record in the office of the
city cleric of said city.
Kequest is hereby made that proposals be
submitted stating what percentage of the
gross receipts from the business carried on
under the franchise the bidder will pay annually into the treasury of said city in consideration of receiving a franchise according to said specifications.
ch person presenting a bid shall accomEac'
pany such bid with a certllled check of some
national bank of the United States In the
sum of one thousand dollars ($1,000), payable to tbe order of the treasurer of the
city of Superior, Wis., as a guarantee of the
acceptance of the franchise, if such bid is
accepted and a franchise granted in accordance with the specifications and the laws of
the state of Wisconsin, and for the giving
of a bond In the sum of one thousand dollars ($1,000), as In said apeclflcatlons provided.
Sealed bids will be received for a franchise to be granted according to said specifications, said bids to be opened at a meeting of the Common Council of said city, to
be held November 18, 1002.

This advertisement

Electrician Publishing

(iiialify fi>r

City_

MECHANICALCATECHISM

336 Pa£:«s.

c^n

Meelianical Oraftsniai:
Reirieeration Kiigineer
Steam Kngiiieer

ectrioian

Telephoiie Kngjneer
Telegriiph Kneineer
Wireniaii

New and

1003, Scranton, Pa.
I

Cleveland.

Is

made pursuant

to

directions contained In a resolution of said
Common Council passed at a meeting
thereof held In the council chamber In the
city of Superior, Wla., on October 14, 1002,
Said resolution was approved by the mayor
October 10, 1902.
Dated at Superior, Wis., this 18th day of
JOHN A. HOBB.
October. 1902.
Clerk of the City of Superior, Wla.

JEbwAROS

AH;,Co

THE
"RECTI" BELL
FOR AUTOMOBILES
ELECTRO MOBILES.

AND

No. 100.

This lie. 1 may be placed on the
outside of ihe vehicle wUhout
being cased
The gong Is adjusted with the concavity downward, so that mud and dust can
not collect and deaden the sound.

^Ew^YowK

H.y

'WESTEkN ELECTfelCtA}^

16

Mlovember

190a

i,

ONE YEAR'S RECORD
ON

COMMON BATTERY

THE

WORK.
Toledo, Ohio

Houston, Texas
Cedar Rapids, Iowa
Clarksville, Tennessee.
Davenport, Iowa

WHY

CAN'T

WEAJ)D

RIGHT

12,000 capacity
6,000 capacity

5,000 capacity
2,500 capacity

2,500 capacity

Joplin, Missouri

5,000 capacity

Lima, Ohio
Ohio
Marion, Ohio

5,000 capacity

parts excepting

All springs

German silver— long,

In

3,000 capacity

3,000 capacity

Moline, Illinois

3,000 capacity
2,000 capacity

Newark, Ohio

3,000 capacity

Kentucky

"^"'THTc'jS^oTvTr;' International Telephone Mfg. Co.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALINC SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6 10 WILSON AVE., CHICAGO,

CO.,

ILL.

Rock

CHICAGO

2,500 capacity

Rockford,

Illinois
Island, Illinois

—

Terre Haute, Indiana.
Wichita, Kansas
Ottawa, Illinois

LIST?

.

capacity
capacity
capacity
capacity
capacity

5,000
3,500
2,000
5,000
2,000

r/rc

LAFAYETTE,

TELEPHONE PAY

MAren DROP

-Sold by-

Monadnock

CKticago,

A

CO.,

Headquarters for

yj.S.A..

III.,
FOR PRICES.

Chicago Pay Station Co.,
130 LA SALLE AVE.,

Prosperous

'"'^
"*'

CHICAGO.

State.

latest Electrical

Bldg.,

California

The Franklin Dynamo

Is

50 Watts.

Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,

For amateur construction— very efflflent.Willdriveaaentalengine.eew^ng
machine or smaH lathe; runaaagenerator, will furnish current for six 6
candle-power lamps. Parts 83 50,86,88-.50.

Complete W2.50. Write for circular

16.

& WEED,
New York.

PARSEtIi

business advantages with the winterless skies.
San Francisco's trade has nearly doubled in the
past few years, and her foreign tonnage since
1895 has been multiplied by fifteen. Banks and
savings banks show an enormous increase in
commercial deposits and in the savings of the
people, while a glance at the records of the
building trades shows everywhere immense activity. I'hereareno indications of alocHlor temporary boom. The growth of irrigation and tbe
multiplication of farms; the discovery of oil and
its widening use as fuel in mines and manufactories, and on engines nnd steamers; the enlarging marke's for California products in
China. .Tatmn, Hawaii and the fhlllpp.nes, and
the increasing trade with the west coast of Cen-

1E9-131W. Slat Street,

J.E.MOTT&CO.
HUNTINGTON, IND.— MARION, IND.

CONTRACTORS
Consulting, Meceianical and Elbctkical

ENGINEERS
F8TIMATE8 FuHNIBHED ON ALL KlNDS
ELECTRICAL CONSTRUCTION.
Electric

tral and South America and with Australia, is
sufScient to show that the prosperity of the
state has a natural and healthful root.
Settlers' rates, based upon a $33 Care from
Chicago, during September and October, are
b.inging in a host of home-seekers. This is a
daiJy rate, and particulars maybe had at any
agency of the Southern Pacific. With the best
climate, from the fewest acres, with the least
labor, California will yield a wider range of har-

OF

Railways Built by us:
& Kenosha
Milwaukee to

For the Milwaukee, Racine
Electric Ry. Co., from South
Kenosha, '24 miles.

For the Chicago & Milwaukee Electric Ry.
Co. .from WaukegantoN ETapston,26 miles.
For the Ft. .Wayne (Ind.) 8outhwestern
Traction Co., from Ft. Wayne to Wabash,
45 miles.
We have been awarded the contract for the
con'Jtruction of i.n eketric light plant at

and pay larger profits, and more dividends
in comfort, than any land in the world.
vest,

NO.

10 Volts, 5 Amperes.

S.OOOtoi.OOOrevolutiors. Setsofniatefinished parts, complete machlnea.

rial,

stantial than sunshine to offer, cities rose like
exhaliitions, and deserts became fruitful tields.
The same discovery is being made in Northern
and Central Galll'ornia. The climate is seen to
be a unit throughout the state, and industrial
opportunities are seen to go wit h the climate, and

Books.

KOKOMO TELEPHONES

I

of

rapidly developing. It was long said of this
sunny and attractive region that "man cannot
live upon climate," but when it was seen that
Southern California had something more sub-

for Catalogue.

KOKOMO,

value.

exceptional

WRITE FOR CIRCULAR.
'.,v.|

IND.

Cc, 510 Marquette
all

Have unique patented
features giving them

Block,

The whole great empire

Electrician Publishing

STATIONS and METERS

THE MAYER ENGINEERING CO.
WRITE

STERLING ELECTRIC

Write

and durable.

live

" INTERNATIONAL "
Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

2,500 capacity

Lorain,

Paris,

TO THIS

Chicago.

piatinum contact points.

Canton, Illinois ........ 2,000 capacity
Peru, Indiana
2,500 capacity

YOU
The

tlie

Many Improvements embodied

5,000 capacity

Freeport, Illinois
Galesburg, Illinois
Ironton, Ohio

No sliding

Lebanon. Tenn.

IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK. By

THE

TELEPHONE. By .7. E. Homans,
A, B, C, OF
A. M. 353 pp. 269 illustrations. Price 11.00.
Owing to the demand for a coinpi-ehensive book giving
a clear, terse idea of tiie principles governing the construction, installation, care and management of telephones and their appliances, this i>ook has been compiled. It has been the aim of the author to make this
the most complete elementary book on this subject for

Herbert' Laws
Price $1.00.
a reliable treatise on telephony, and
a practical booit on telephone working and management,
bused entirely on standard American practice. It is exirenieiy nsef nl to teiepiione inspectors and operators.

Wehb. 16mo,

150 pp.

This Imndbooii

is

AMERICAN TELEPHONE PRACTICE. By

Kerapster

B. Miller, M. E. 510 pp. S80 illustrations. Price $3.00.
Tiiis Is the first complete treatise on telephony in the
EnKlish language. The text is profusely illustrated liv
cuts of commercinr apparatus and carefully prepaiecl
diagrams of circuits. No diagl'ara Is given without a full
explanation. The apparatus, circuits and methods of
the American Bell Telephone Company and of the v:irlous independent oonipanics are fullv described. The
apparatus and metiiods used in making all of the tests
i*e(iuii-ed in commercial telephone work are fully ti-ealed.

THE INSPECTOR AND TROUBLE MAN.

Dobbs.

A

106 pp. Pi'ice .n.OO.
practical book, written

iriforin.'ilirin
au<\
diagrams
'
i:igci',
Iri.si.ector.
trouble

In

plain

for

the

By

A.

Joseph

Pbole,
enlarged. 360

lineman.

A

,

telephones and switchboards.

The Above,

or

written in

A.
P|i.

F:

E.

28S

E.

en-

By

revised and
Price ?L50.

Second edition,

illustrations.'

.

erally.

com-

'

PRACTICAL FEATURES OF TELEPHONE WORK.
By
A

A. IC. Dobbs. 134 pp. Price 75 cents.
simple, plain-speaking handbook for
teiepiione man.

Any Other

Electrical

ELECTRICIAN PUBLISHING

the

FINI
complete handbook for telephone Inspectors.
J. H. JMcManman, edited l)y I'rof. C. H,
Ilaskiiis. Eighth edition. 16mo, 48 pp. Price 25 cents.
This little volume is an extremely practical work fop
telephone emj)ioyes, written in a popular style and devoid

By W. Hyde and

of technicalities.

TELEPHONE LINES AND THEIR PROPERTIES.
'

By Wm.
Price

In this work tlie writer has endeavored to produce a
nianmil of moderate size and cost, but thoroughly practical, and diHailing. as f;ir as space will allow, the most
working. While the renietliods of telephone
I'ceent
tUdieinents of telephone employes have been kept constantly in view it is fully iiitcmled also that the book shall
be of" service as a source of information on telephonic
matters to users of tlie l.'Iephnne and to the public gen-

iangnnge. Full of
operator, exchange

man and

is

wireman. lineman and
a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK.

E.

description of tclc|ihone». how to find .'ind remedy
troubles, t(tgether with working plans for exchange
construction, complete with diagrams of ail up-to-date
jilcle
llielr

alectiician,

practical
gineer, and it
tlie

TELEPHONE TROUBLES AND HOW TO

THEM. A

praeticul

J.
$1.50.

Hopkins.

272

Illustrated.

pp.

A MANUAL OF TELEPHONY. A new and

tion. By W. H. Preece, F. R. S.,
pp. :B3 illustrations. Price $4.50.

and A.

large edi-

Stubbs.

,7.

TELEPHONES, THEIR CONSTRUCTION AND
'

Practical Manual on the Fitting Up and
tenauce of Telephone and Auxiliary Apparatps. By

TING. A

:,

Allsop.

191 pp.

16S llinstratlons.

TELEPHONING OF GREAT
Paper.

Price

Fitting

Hughes.

608

FITMiiinF. C.

$1.25.

By

CITIES.

Bennett.

Price 35 cents.

MAGNETO HAND TELEPHONE.
Up and
SO pp.

Adaptability

23 illustrations.

Construction,
Ily
Everyday Use.
to
Price $1.00.
Its

ELECTRICAL TRANSMISSION OF INTELLIGENCB
AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraph, telephone, etc.
330 pp. 8S iilustrutions. Price $1.00.

By

E. J.

Hous-

ton.

Work Published, Sent on Receipt

CO.. 510

Sixth edition.

MARQUETTE

of Price.

BLDG., CHICAGO.

.

November
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Do You Think?
A COMPANY THAT HAS THE REPUTATION
OF MAKING THE HIGHEST GRADE OF TELE-

PHONE AND SWITCHBOARD APPARATUS
WOULD M AKE THIS S TATEMENT IF THEY WERE
NOT DEAD SURE THEY COULD BACK IT UP.
TRANSMITTERS Guaranteed

KELLOGG

BETTER Ihan

WE STAND READY TO PROVE
Write tor new booklet
"Tlie Exoress and
of it's

—

some

" BELL SOLID BACK."

the

THIS STATEMENT.

Kellegg Switchboard

& Supply

229 South Green

CHICAGO.

stopping places."

Street,

Co.

Party Line Service

ADVANTAGES.
1.

Rings only party wanted.

2.

Locks

3.

all

others out.

Can have up

to 35 on one

line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.
IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

yre

it

requires Capital,

Eiectrical

Highest Awards at National Export, Central Canadian,

Knowledge and Good

Pan-American and Charleston Expositions.

MONARCH
247-240 Pearl

FIRE APPLIANCE CO.,

New

St.,

lilleclianics,

as well as Patience, to maice a

Yorl( City.

SUGGESSFULTELEPHONE.

AMERICAN
GENERATOR

CENTRAL
ENERGY

TELEPHONES GALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

OF TELEPHONE WORK.
By A. E. DOBBS.
byS

l'4lncl)is.

Illustrated

134 pages.

Appendix.

75 Cents.

designed as a simple, plain-speaking handbook for the pracTHIS
tical telephone man.
Its author. Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding

work

is

wires, resistance, inductive capacity, etc.

ThU

ar pnw other book on telephony or electricity sent to any
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING
BIO MARQUETTE BUILDING, CHICAGO.

ELECTRIC

TELEPHONE

39 vlACKSON BLVD.,

CHICAGO

MOON

PRACTICAL FEATURES

Cloth, 7

AMERICAN

CO.,

TERMINALS
METALLIC
OUTER
CASE

. .

Protect the Telephone Cables.
The Metal Case slides either
up or down and is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a
cable.

Write for Catalogue
and Prices.

MOON MFG.

CO.,

43-49 S, Canal Street,

CHICAGO.

CO .
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OF THE TUBES YOU ARE LOSING CAN BE

SAVED BY USING

'^^°^ ^o

sun r»E

WATER AS PER ANALYSIS.

^sTTT^rrrrsrT
27-34 RIALTO BUILDING. CHICAGO, ILL.

Telephone: Harrison 3930 and 3631.

GRAPHITE RESISTANCE.
Graphite resistance in rods, tubes or otherwise.
wanted one ohm to one million ohms.
Write

—

JOSEPH DIXON CRUCIBLE

Any
for

resistance

Idaho-Montana.

Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

particulars.

Jersey City, N. J.

CO.,

WESTERN CEDAR POLESHow
Stocks:

WITTENBERG CEDAR

CO., Wittenberg, Wis.

A LARGE STOCK AT LOW PRICES.
Jhe Rhosphor

REG.TRADEMAF5KS

BRONZE SmeltingCo.Iimited,

2200 Washington AVE.,PHiLADEi.pHiA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'

"

|NG0TS,CAST1NGS, WIRE, R0DS,'SHEETS, ETC.
•7w^ju'uinMj'

y/^^

— DELTA

METAL

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole Makers IN THE U.S.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

POLE DEALERS ADVERTISING

MORGAN SMITH

WESTERN

ELEC-

TRICIAN OBIAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

AND SEND FOR CaTALOQUE.

S.

THE

IN

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find It to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMENTS

O.

CO., York, Pa.

J.

HUEBEl-

Producers and Wholesalers of

ELEVATING = CONVEYING

NEWCAmLOGUE

MACHINERY

NOW READY

SEND

Cedar

\A/l-ii^o

Main Yard and Office at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and Pembine, Wis.

FO'

.H^JEFFREY MFG. CO. COLUMBUS.O.U.SA.

We

bave a good aBsortment

of Poles

on baod. and cao execute orders promptly.

xgg fIREAT

SAMSON TURBINE

Write as for Prices.

NORTHWEST

UNEXCELLED FOR DRIVING

The Wisconsin Central Ry. will take you there
in proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,

ELECTRICAL MACHINERY.

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

Special Features:

JAS. C.POND,
Gen'l Pass. Agent,

HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We build these

Turbines in

Milwaukee, WI*.

and

Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.
all Sixes

WRITE DEPT.

FOR CATALOG.

JAMES
LEFFEL
SPRINGFIELD,

<&,

CO.,

O., U. S. A.

HIGH-GRADE

ENGINES

THOROUGH IMSPEOTIONS
AND

VERTICAL AND HORIZONTAL.

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

Damage

against

Lost

or

Property and

Loss

of Lite

gurance

to

and

Injury to Persons caused by

GUARANTEE PERFECT REGULATION FOR ELECTRIC LiGHTINQ
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. 6AYLEY

SONS CO.,
&WIS.,
V.
A.

niLWArKEE,

S.

STEAM

BOILER

EXPLOSIONS.

J. M. ALLEN, Preildent,
VPM. B. FRANKLIN. Vlce-Preslient,
F. B. ALLEN, Second Vlct-Presldent,

J.

B. PIERCE, Secretary,
L. B. BRAINERD, Treasurer,
Ij.

F.MIDDLEBROOK.Aast.

S«ret»iT'

.

>Jovember

i,
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CEDAR POLES

LINDSLEY BROTHERS COMPANY.WUDLESALE PRDDUCERS="l'M^,nSD".'-'"^
PORTLAND, OREGON &SPOKANE,WASM. 5Q-F00T TO 80 FOOT POLES OUR SPECIALTY. MAIN YARDS,MENOMmEE^M ICH,
liHt of requirements
for quotations to

Send

PRICES:-OUR STRONG POINT.
W.
MALTBY LUMBER

CO., Bay Cify, Mich.

M.KLEIN &

Michigan Cedar Poles.
7 inch-No.
Michigan Cedar Poles.
25 foot 8 inch No.
30 foot 6 inch-No. n. ichigan Cedar Poles.
I

LINE

I

If you require any of the above
on to write us at once.

si/.es,

or

any other

it

will

pay

CEDAR POLES.

Headquarters for Linemen's Tools.

WORCESTER
MARINETTE,

&

HALL

WHITE CEDAR POLES.
SHi F>i-tr>^i-i'ts

>iir>|3't

CO.,

A. p.

SONSrc'^IcSo^Tf.^^

L.

BROOKS,

TOMAHAWK,

l_^rs^

fr^rv>

CEDAR

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

C. H.

FREE.

MATHIAS KLEIN

CO., Saginaw, Mich.
'1

about them.

tella

of Interest to all Uuemen. Get a

3^ Is

copy now,

size pole for fall construction,

THE MORSE CEDAR

5iON.

BUILDERS' TOOLS.

Our Tool Book

I

READY FOR IMMEDIATE LOADING.

6,000

ANDERSON & SONS,

St. Aubin AvEi, Detroit,
Manufacturers Tools and Iron Work for
Telephone and Railway Construction.
IT'LL Pay you Well.

^THE POLE AND TIE IVIEN"
SPEOIAL- f>rioe:s.
15 foot

H.

WIS.

^"tcsclc.

RDL»ES

Hopkins & Co.Escanaba.Mich.

WIS.,

Produetrs tnd Wholesalers of White Cedar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

POLES, TIES, POSTS.
We

PRODUCERS.

Cedar

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.
Ifrgt Slock CenitaisUir to

HmJ.

Poles

THE PORTER CEDAR
SAGINAW,

CO.,

MICH,

want your Inquiries alwaySo

BUY YOUR POLES FROM FIRST

HANDSTHE PRODUCER.

FULMER LUMBER

00., Florence, Wis.

0.

Ml.

^S'hki^r."'
CEDAR POLES
UPON
SPECIAL PRICES

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.

E.

\.

WHITMORE,

POLES.

230-31-32 Lumber Exchange,

BERTHOLD
& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

ft.

Minneapolis.

IMInn.

CROSS
ARMS.
LONG LEAF
PINE

Chemical Building.

AND

POLES

BOOK
ON METERS

IS

^T

ONE WONDERS
THE COURAGE OF THE AUTHOR
IT TELLS JUST WHAT SOME
PEOPLE THINKTHEY KNOW.

so SIMPLE THAT

Written expressly for the

men who

handle

ibe Piters.

Sent prepaid on receipt of $1.00.

Address

ELECTRICIAN PUB. CO.,
510 Marquette

BIdg.,

CHICAGO.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

THE BEST POLE
A.

IN

THE

FOR

ELECTRIC LIGHT WORK.

Yellow Pine Cross- Arms, Locust and Oak Pins.
Ask for Prices.
Large Stocl< Always on Hand.

TIE CO., No. 44 Broad Street,

CEDAR>A/I
ROBT. FERRIS'

STERLING & SON,
MONROE, MICH.

Poles
White CedarMARKET

I
M

STANDARD POLE &

Send your Book Orders

G.

II _
11
JU
^"
SOUTHERN
^0^0 ^0
TROLLEY

FIR.

1PaX)vaW\^ OitA^fjoJAv iivJ^wWvW (^jurw SeC

W.

IT

>AY

New

York, N. Y^

POLES
YOU

To eet our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

KELLOGG SWITCHBOARD and SUPPLY CO.,
229 So. GREEN ST., . „
CHICAGO, ILL.
..

to

ELECTRICIAN PUBLISHING CO.,
610 Marquette

Rldg., Chicago.

OB . vTfMT
SS'JrfViii
HCt-b
01<

(

i
:

j

Keystone Telephone Building, Philadelphia, Pa.
Electric BuUdlnR. Cleveland. Ohio.
34g Hroadwav, New V- rk.

"
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BARE COPPER WIRE.

RUBBER COVERED WiRE.
WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

POWER CABLES.
TELEPHONE CABLES.

JOHN

OFFICE WIRE.

ROEBLING'S SONS GO.

A.

TRENTON,

N. J.

SAN FRANCISCO.

AMERIOVS MOST POPULAR RAIIAVAY

The

'Best

CHICAGO
ALTON

of Everything

PERFECT PASSENGER SERVICE
BZIT^VXIEIN

through
THE
Chicago & North-Western

train service of the

Railto Omaha,
Pacific Coast on the

CHICAGO—"KANSAS CITY,
CHICAGO "» ST.LOUIS.
CHICAGO «»PEORIA.

way from Chicago
Denver and the

Are you operating

for

50 or loo-volt lamps?

west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

management can make

ST.LOXJIS-"KANSAS CITY.

it.

The Overland Limited,

a
maenificent electric-lighted train, less
than three days Chicago to San Francisco, daily.

May

you not want

to

PRINGS.Ark. UENVER.Colo,

The Colorado
two nights

TEXAS. FLORIDA.. UTAH.

Special,

only
to Denver from the Atlantic

CALIFORNIA

seaboard. Solid train Chicago to Denver.

introduce
service

a

220-volt

TheNorth-WesternLimited.
an electric lighted daily train between
Chicago. St. Paul and Minneapolis.
H. R. MCCULLOUGH.
3d Vice-President.

?

W.

B.

KNISKERN,

Gen'l Pnsg'rand Ttt. Agt.

Chicago, III.

Geo.

The

Westinghouse
Type N
Transformer
gives

li \UL ARB C0NXE;MP£.AT1N0 A TRIP, ANY POB<
TION DC >V^10H CAK B£) MADB OVEB XHEl CHICAGO
& ALTON, IT yflXiXj PAY YOU TO WHITE TO THE TTNDBB*
BIONBD B-OR RATES, MAPS, TIME-TABIUESi BTO.

all

three voltages

IM
IS

J. ChahtjTON",

O \A/

THE TIME TO

SUBSCRIBE
TO THE

SECONDARY

PRIMARY
1050

2100

Class 200

Class 400

52;4-105210

I05-2J0-420

58 116-232

116-232 464

52 "4-105-210
55-110 220

105-210 420

110-220-440

58-116-232

With

1,000

aod

2 OOO volt primaries, th
volt ages are proportional.

e

&

WRITE FOR PARTICULARS.

116 232-464
secondary

FOR TRANSFORMEK BOOKLET ADDRESS
NEAREST SALES OFFICE OF THE

Westinghouse

Western ElGGtilcian

Electric

nig. Co., Pittsburg, Pa.
Sales Offices in All LarKe Cities.

RELIANCE
ANB MOTORS.
SEND

FOR

BULLETIN.

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

-

-

WIS.

AGENTS WANTED EVERYWHERE.

November

i,
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TYPE A REGULATION
The shell type IraLnsformer constructed a.s is the
"Wood" Type A, with interspersed prima^ry and
seconda.ry windings

is

THEORETICALLY ca^p-

able of giving closer regulaLtion thaLn a.ny other

st&ndard commercial design.

Type

A

TraLnsformers moLintacin

CROSS SECTION OF COKE AND COILS.
Efficient use is ma.de of every inch of
space and a most liberal use of copper is
made possible in type A Transformers by
•he B..bove construction.

eq\iaLl volta^ges

an average

from no load

on both

maLximvim \inbalanced

two per cent,
load and preserve

regvilation of
to full

sides of three-wire circuit with

conditions.

FORT WAYNE ELECTRIC WORKS,
MAIN OFFICE AND FACTORY, FORT WAYNE,

IND.

BRANCH OFFICES:
Bosten. MblSs.. 518 Excha-nge Bldg.
SyreLCuse. N. Y., 717 Dllla^ye Bldg.

Chlc&go,

New

111..

623 M&rquetts

York. N. Y.. 40

New

St.

BIdtf.

PKII&delphia, Pa., UOO Penn Sq. Bldg.
St. Louis, Mo.. 818 Lincoln Trust Bid*.
St. Pa^ul. Minn.. 615 GermaLnln. Life Bld^.
Gr&nd R.a.pids, Mich., 222 Housema.n Bldg.

Pittsburg, Pa., 902 Flftl\ Ave.
Cincinnati, O., 402 Neave Bldg.

South Broa.d
Yokoha^ma^, J&p&n, Ba.gneLll

Atla.ntEv, Gb... 8

St.

«

Hllles.

DUNCAN INTEGRATING WATTMETER
COMMUTATOR TYPE FOR DIRECT AND ALTERNATING CURRENTS

Possesses Many Up-To-Date Features.

JUST THE METER
FOR

DIRECT CURRENT LIGHTINR
AND

POWER

CIRCUITS.

xa/rite: f-ofs f»rioe:3.

DUNCAN ELECTRIC MANUFACTURING
MANUFACTURERS OF ELECTRICITY METERS.

GO.
LAFAYETTE,

WESTERN ELECTRICIAN

iNovwnl)er

lEw Paper-Weight.

1^02

I,

/ou C2T)not afford to Kave a

ALLIS-GHALMERS
CHICAGO,

CO.,

U. S. A.

ifievenv

Sole Builders
of

REYNOLDS
CORLISS
ENGINES

Scut on request to any Supply Company
iiTlccrorr. A. Mailed to any address for ten
ents to pay poslage and packing.

For

We have tried to make a good paper- weigrht
as we have always tribd to make a good fuse
wire*

CHICAGO FUSE WIRE & MFG.
863 BROADWAY, NEW YORK.'
368 DEARBORN ST.. CHICAGO, U.

CO.

All

Power Purposes

Reynolds Corliss Bnglne.

SPECIAL ENG'NES FOR ELECTRIC LieHTaid STREET RAILWAY PURPOSES.

fiHtTocLSa

RIEDLER PUMPS AND AIR COMPRESSORS.

•••-'>••JU^g:

7,^'E^rORI^tTALWOR^Cft
iiL cftiULOG.ir
ILL. Ubft

's'c^&ST.

CHICAGO

S. A.

KARTAVERT.
HARD AHD FLEXIBLE FIBER

IN

SHEETS, RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Duet Guards, Washers
and Packings. Patent insulating Cleats.

MANnFACTUKED BT

STURTEYATfT SYSTEM

THE KARTAVERT MANUFACTUR1M6 CO.

OF

Wilmington. Dil.

VULCANIZED FIBRE

HEATING £• VENTILATION

Kghest grades

and mechanical purposes, in stieetSi
CataJogues and samples on application.

for electrical Imulatioo

tuMs^ rods 'and special

sliapei.

VULCANIZED FIBRE

CO.,

-

Wilmington, DeL

HAZARD MANUFACTURING
HIGH-GRADE RUBBERCOVERED.

WEATHERPROOF

CO.

Wires and Gables.

MAGNET. OFFICE. ANNUNCIATOR WIRE.
Gbicaoo Officb.
New Tobk Ofviob,
SBKaBAL OrFicx ijn> Wobks,

m ru.?

Wilkesbarre, Fa.

qt

1201-2

Marquettn Bide

AUTOMATIC ENGINES
VER-TICAL OR HORIZONTAL

PISTON

VALVES
SELF

'^

OltINO

Centralized plant.
scattered steam piping.
Utilijes exhaust steam.
Sendfor Catalogue ""S^f

No

CONTROLLED
BY
NICHOLS

GOVPRNOR

Co. boston,
YORK PHILADELPHIA CHICAGO LONDON

B.F. STURTEVAT^T
>(E,W

-

FOR

HEAVY nUTY
BELTED
OR

•

D. C.

Boston, New York
Philadelphia, ian >.a„c,sco.

I Black Diamond
Est. 18«3.

«?

File

Works!

Inc. 189S.

Twdve

J
J

I
I
^

SAFETY STFAM POWER

BliPFAl-O FGRriF:

CO., c^hVc^*c''A^ fix

COKPAf/Y

FOR YXUJVAC

(,fr,KT
AND FOV'T^R .Cr.PVlCF.
Zc/: ///:/< C/,r/'i-or,/j/:

Ef/rrff/rs
•
:

VF.FTI

HGRfZOf;

Prtte
at

Gold Madal

International

ai Atlanta,

Expositions

1895.

OOlt

Y.

Special

Medals

Awarded

N

«OOU8 ABE ON 8A1.K IN KTRBY liBADIWO BABDWABK
HTOHB IN TUB CNITKIIt HTATBH AND VANABA.

6.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

I

jEfirr/'j.o roftrxf:

cokpafiy

BIJFFAI-0,f,i.r,

TT.'.BUPG

,

mi.

Yfll.

$3.00

Hm

kuvn.

gs?s^ffip^r.J.'gg.^

NOyEMBER

CHICAGO,

8,

1902.

IOGhtsaCopy.

£°.^'£i.^r'^r^^°»ro»a.*.'

No. 19,

INSULATED
lllilDI
ETV
llwl|7 LiILyV WIRES AND CABLES.
RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WEtTCRN BELLING AOENT,
The Simplex Electrical Co.
HIXSON.
'""r
H. R 'mxsoN""^'
Nonainock Blifk.
BlaM. CHICAGO.
CHICAGO.
1137 Monainock
7B-8 Cornhlll, BOSTON, MASS.
1

thaoc mahh

1889—Paris Sxposition,
Medal for Bn1>ber Insulation.
1893-World's Fair,
lledal for Rubber Insulation.

CRESCENT RUBBER INSULATED

WIRES AND CABLES

'<A

National Code Standard.

THC

SSTAIS'DARD

CRESCENT INSULATED WIRE AND CABLE

FOR

RUBBER IK8lTI..4^TIOX.

"<«

es'lAROAv'sTfiEET.

CO.,

and Factory. TRENTON, N. 1.

Offica

Sole Manufacturers of

TRADEMARK.

Okonite Wires, Okonite Tape,

Manson Tape, Candee "»'• Wires.

THE OKONITE
tlXXk ?h".«r\ f ""»3«"-

The Bossert Electric Construction Go.
MANUFACTURERS OF

CO., Ltd.

253 Broadway, New

Geo.T. Manson, Gan'l Supt,
W. H. Hodglns, Secy.

York.

STEEL.

OUTLET AND JUNCTION

SWITCHBOARDS, PAlfFL

BOXESi,

BOARDiii, SW^ITCHES, ETC.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

COMBINATION OF

Paranite Rubber Covered Wires and Cables,
UNDERGROUND, AERIAL^ SUBMARINE AND INSIDE USE.

Stow

TELEPHONE. TBLEORAPH AND FIRE ALARM CABLES.
All

AND
MULTI-SPEED MOTOR.

jrONESBORO, INU.

Wires are tested at Factory.

2,000

I-T-E

Flexible Shaft

Practically dust and water proof.
For FoitaM*
DrllllDK, Tapping, Reaming, Emery Grlndlnf, etc.
Write for Catalogue and Prices.

IN USE.

and Multipolar Motors
from 'X to
horsepower. Dyiiamoa from 10 lights to 7<»0. "We sell
or rout. Good profits forafrents.
Tbt Hobart Blec. Mfg Co.Troy, Ohio
Bipolar

STOW MFG.

Til)

CO., Binghamton, N. T.

Gen'l European Agents, Seile, Sonneattaal
Queen Victoria Street. London. Eneland.

* C*..

SS

CIRCUIT BREAKERS
CUTTER ELECTRICAL

CO.,

The Franklin Gas Engine

PHIUDELPHIA.

BARE AND INSULATED

Oae-Half Horsepower.

Worth WOO complete. We

sell all necBBdetail
d ra wings lor 81C.5U. For real work— not
a toy, 450 revolutions per minute. Up-

sary ciisiings. muteiials auci

J.E.MOTT&CO.
BDNTINQTON, IND.— MARIOM, IND.
COKBDLTINO, MBCELANICAL AND EXJICTRICAL

ENGINEERS

CROWN

Electric Railways Built by us:
For the Milwaukee, Racine & Kenosba
Electric Ry. Co.. from South Milwaukee lo
Kenosha. 24 miles.
For the C'htcaRO «fe Milwaukee Electric Ry.
Co..from WauIce^ntoK.EvanstoD, 26 miles.
For the Ft. Wayne (Ind.l Southwestern
Traction Co., from Ft. Wayne to Wabash,

HAIL BONDS.

NEW YORK.

CmCAGO.

construction of an electric light plant at
Lebanon. Tenn.

WORCESTER.

DENVER.

SPIES ELECTRIC CO.,

The Longest

SHELBY

USE SHELBY LAMPS.

USEFUL

Co.

sterling

Voltmeters,

Miliiioltiiters,

Aminetirs,

MlilliiDiniters,

Ground Detectirt
Ohflimeteri,

ud

Voltiiniteri,

Portible 6ilnnoiniteri.

ISOLATED PLANTS.

Mention the Westebs ELEcriticiAH wben writing for catalogues.
Bros., No.

101

Si.

Martins

Lane.

BeadlBB nilllveltBeter.

BERLIN'— European Weston
strument Co.,

Bltterstrsttse

Electrical

No. 88.

26 Colmoro Rsw. Birmingham, England.

SMALL CENERATINC SETS FOR
MARINE WORK OR SMALL

better,

Onr 5tat'on Volttneters and Ammeters are
unsurpft-ised in point of extreme accuracy and
lowest consumption of energj-.

LOXDO>'— Elliott

SHELBY, O.

nrRiuiviF»Mi

Our Portable Tnf^tnimont'; are reco^ized as
The Standard the world over. The Semi-Portiilill

CO.,

THE STERLING VARNISH Ca,

CO.,

Plttsburg,Pa.,U. S. A.

Circuit Testers,

able Laboratory Standard5 are

LAMPS.

Finishing:
Sterling Black Air Brylng Varnish,
Sterllne Black Core Plate Varnish,

N.J.

ForUbh Sinct Biidin^

Wccten Standard Portable Direct

LIGHT

EXTRA Tarni.h,
INSULATING VARNISH.
STERLING
Extra Black
THE STERLINB VARNISH

fNtoQ SUniird

Life at Best Efficiency.

THE SHELBY ELECTRIC

WmmEnt

Electrical
Waverly Park, NEWARK,

III.

A TRIAL WILL PROVE OUR CLAIMS.

FLATTENED.

jjyESTIIN

Street, Chicago.

Pat. Oct. 20, 1900.

Other makes are

7 C. P. Vertical.

IT-IT'S

Enameled,°46c.

mall, prepaid. Made la sizes
to 8-lnch. Dealers send for prices.
We also make Inventors' Models and
Special Electrical Devices.
Write us for prices.

LIFE

16 C. P. Horizontal are 14 C. P. Vertfcal

^^^^

d-ln.

%r'

By

87-89 W. Van Buren

see objects below the lamp

THE COIL DOES

New York.

2

SAN FRANGtSCO.

LIGHT
light to

31st8treet.

Bug-Proof Bell.

American Steel &Wire Co.

m(ie>:.

you want

W.

OSmpIS)

We have been awarded the contract for the

If

PARSEtl. & WEED,
120-131

OF EVERY DESCRIPTION.

FVBhlBBED ON ALI. KiNDB OP
ELEaRICAL CONSTRUCTION.

ESTllfATKa

45

i-iifh tor horizontal form. Finl&hedparts
sold separately. Huns by eas or gosoItno.
For bo vs and n)(>n withamecbanical turn. Write for circular 16.

ELECTRICAL WIRES

CONTRACTORS

In-

WE MANUrACTURB

4f

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELICTRIC

SS"WE"

CO.,

CINCINNATI.©,
j
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FLEXDUCT
For Interior Wiring
The Superior Product
The

under

intact
it

Here are some

The

is

of

"

Interior of

Flexduct

an inseparable part of the conduit.

the advantages of

—no possibihty

too large for the conduit or

With

"

Flexduct."

of ripping

when

an inseparable part

it is

out the inside

when

fishing wires through

installing

it.

meet the requirements

used, every foot
solutely intact and uninjured.
Flexduct

" is

positively

together a special fibre

a special

of

work.

When "Flexduct"

"

of

wires

part of the interior of a conduit gone, and the, insulating properties

seriously impaired, the installation cannot possibly
first-class

remains

circumstances because

all

interior cannot be ripped out, because

the conduit

"

compound

to

is

moisture-proof

—made

so

is

ab-

by closely weaving

with a special warp and by treating the conduit with
fill

up the

pores.

Send for booklet— also a sample of *'Flexduot/' and carefully examine its smooth interior; its longitudinal interweaving; test its strength, and satisfy yourself that "Flexduct"
is the best flexible oonduit that has ever been manufactured for interior wiring.

Osbvirn

Flexible

General Sales Offices,

21

Coi\d\iit

Park Row, New York

Co.,
City.

I

—

:

November

9

1
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The ElectricPHILADEL
Storage
BatteryGo.
PHIA
MANUFACTURER

Cbloribe Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
Price Lists and Descriptive Bulletins forwarded upon request

SALES OFFICES:
PHILADELPHIA.

BOSTON.

Allegheny Ave. and 19th
ST.

iiiiilding.

Street.

NEW YORK,

CHICAGO,

100 Broadway.

Marquette Building.

LOUIS,

Wuiuright

60 State

St.

BALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

CLEVELAND,

New England

SAN FRANCISCO,

ELECTRIC

SPRAGUE

HAVANA, CUBA,

F. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

Building.

FARIES ADJUSTABLE

COMPANY'S

LAMP HOLDERS

Permit the Electric Light to

((31^

be instantly placed where it
is needed.
Made for shop, factory,
store, office, residence - in fact wherever the incandescent lamp is used.
'ei;^^

DIRECT CURRENT MOTORS
are unequaledfordriving all
classes of machine tools.

WE MANUFACTURE:
Portables,
Chandeliers,
Brackets,
Desk Lamps,
Clusters,

Write for Descriptive Bulletin No. 206.

Canopies ami

ana Styles of
Shades and Reflectors.
All Sixes

GENERAL OFFICES:
527 W. 34th St., New

Goods carpSeti
by aU prSnclgtai

Yorlt.

Send for
Catalogue Mo. 10,

Jobbers^

CHICAGO OFFICE:
Fisher Building.

Just issued.

FARIES MFG.

CO.,

DECATUR
ILL.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
»

THE CUTLER-HAMMER MFG. CO.
MAIN OFFICES AND FACTORY:

AGENTS
STURTEVANT ENGINEERING CO., LONDON, ENG.
KILBOURNE & CLARK CO.. SEATILE. WASH.

For Ingindesgent Lamps
PLATINUM,

in

and

Everything

Else.

:BA.K:E>Ii «& CO.,
MANUFACTURERS OF PLATINUM IN ALL SHAPES.

PUTINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wt tell PUTINUM In any quantity, either large or small. We buy PLATINUM «r anything
containing

BRANCH offices:

NEW YORK-CHICACO.

MILWAUKEE.

Newark, N.

any quantity.

New York

).

Office,

120 Liberty

Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams- Bagnall Electric Co..—
Akron Smoking Pipe Co
8
Allen Company, L. B
13

—

Allis-Cbalmers Company
22
American Battery Co
16
Amer. Electrical Heater Co..2i
Amer. El. Telephone Co
IT
American Electrical Works.. 13
American Refl..i: LlgbtingCo.23
American School of Corresp,
Amer. Steel & Wire Company 1

—

Anderson &. Sons. W. H
Audel A Company, Theo
Baker

& Company

Bario

Vacuum Co

A Co.. J, S
i Sons Co.,

9

General Incandescent Arc
Light Company
.5
General Incand. Lamp Co
Gould Storage Battery Co
6
Great Western Smelting A
..—
Refining Company...
Gregory Electric Company ..U

Consumers Carbon Co

Hamblin A Russell Mfg. Co. .12
Hartford Steam Boiler Inspection A Insurance Co ... —
—
Hazard Manufacturing Co

.

—
<&

H.

.22

. .

W

8

Continuous Rail Joint Company of America
Crescent Ins. Wire A Cbl. Co.
Crocker-Wheeler Company
Cutler-Hammer Mfg. Co
.

Cutter Elec.
3

Bameti Company, G.
Barron
Bayley

19

Chicago Edison Company .4, 14
Chic. Fuse Wire A Mfg. Co. .—
Chicago House Wrecking Co.l5
Chicago Insulated Wire Co.. 1
C. M. ASt. P. R. R
8
Chicago Pay Station Co
16
Christensen Engineering. Co. 1

A Mfg.Company

1

8
3
1

—
Fuse Company
Dearborn Drug A Chem. C0.-18
D.

A W.

—

Diamond Meter Company

18

Dixon Crucible

Beardslee Chandelier Mfg. Co.—
Beardsley Gravity Dam &
Construction Co
9
Berthold & Jennings
19
Besly A Co., Charles H
22

3

Duncan

4

A

Lamp Department

—

12

Edison Mfg.Company

7

Edwards A Company

9

Brooks, Hall L

19

Electric Storage Battery Co.. 3

Bcown A Leasare
Buffalo Forge Co
Camp Company. H. B
Central Electric Co

12

Electrician Pub.

'£2

6
Central Manufacturing Co .19
Central Telephone dt El. Co. .16
Centtiry Glass Co

Farles Manufacturing Co
3
Federal Electric Company...
13
Fibber Electric Company
"For Sale" Advertisements.. 14
Ft. Wayne Elec. Works., Inc.2i
Fowler, John H
19

Chase-Shaw-mot Company... 13

Franklin Eng.

Chicago A Alton Railroad.

..

.

8

C-4N. W.

,,,

8

Fulmer Lumber Co.. D. M. ..,J9
General Electric Company... 4

—

E.

B

Electric Appliance

A

Company.l2

Company... 18

—
—

Elec.

Co

——

.

A

Co.,

James

18

Lindsley Brothers Company.. 19
Lowell Model Co

—
—
—

Machado A Roller
Maley, Martin

.

1

—

Jeffrey

Manufacturing Co..

Johnston.

Thomas

J

..18
..13

Kartavcrt Manufacturing Co.—
Kellogg Swlti;hboard A Supply

Company

17,

Klein A Son, Mathias
Kohler Brothers

Kokomo

Tel.

A

El.

M. Co....

Leather Preserv. M. Corp

B'ox* OlAfii6»l£led I]ac3.e3£

IS
12

L. S. Iron

Co

13

Replogle Governor Works,. .—

Reynolds Electric Company.—
13
Roebling's Sons Co., J. A
Rooney-WestburvEI.Lmp.Co.l2
14
Rose Electric Company

A

8

—

13

El Co. ..16

—

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

Morse Cedar Company
Mott A Company. J. E
Munsell A Co., Eugene

Murdock Parlor Grate Co

—

Insulating Company
Inland Printer Co
16
Internat'l Corres. Schools
International Tel. Mfg. Co. ..16

Co

12

M

Mica Insulator Company

~

A

S.

M

13

Mayer, Geo

19

14

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co.
India Rubber A Gutta Percha

Phosphor-Bronze
Plgnolet, L.

Reislnger, Hugo
Reliance Electric

Metropolitan Tel.

.14

.

13

—

Co
Matthews A Bros., W. N
Marshall-Sanders

—
12

Co
Maintenance Co

Eugene F

Phillips Insulated Wire Co. .13
Phoenix Glass Company

Pittsburg

14

1

Phillips,

Maltby Lumber Company ... 19
Manhattan Elec. Supply Co..—
Marinette Iron Wks. Mfg. Co. 15

McLennan A Company, K
McNamara Brothers

19

H

.

Electrical Engineer Institute.—

7

Humphrey, Henry
Illinois

Minia-

9

W

1\.

Edward
13
Bossert EL Construction Co.. 1
Bonville,

Helios-Upton Company
Hobart Elec. Mfg. Company.
Hoffman, G.
Holmes Fibre-Graph. Co
Hopkins A Co., A. P
Huebel Company, C. J
Illinois Electrical Mfg.

Co

Leff el

,

Co., Joseph., 18

Electric Mfg.

Edison Decorative
ture

...

—

—

14
17

19
1

12

——
.

—

Lamp Co

New York

Ins.

20

Wire Co
9
Power Co. 22
InstrumentCo.

N. Y. Safety Steam

Norton Elec'l

Okonlte Company. The
Obburn Flexible Conduit Co

19

A Motor Co

19

Paragon Fan

\z

Parsell

A Weed

16

Perrizo

J4

Phelps

ASons
Company

19

Company

19

—
—

Rauscher, John

I

1

—
1

A Lundy
Sawyer-Man Elec. Company.—
—
Schoonmaker Co., A. G
12
Schott, W. H
14
Schureman A Hayden
14
Scientific Exchange

Company

15

Stow Mfg. Company

I

Stromberg-Carlson Tel. Mfg.

Company

17

Taylor Chemical Co
Toerring Company, C. J
Torrey Cedar Company

Triumph

Electric

,,

,11

.

.12
.19

-

Co

.

U.S. Electric Mfg. Co

1

17

Valentine-Clark Co., The....—

Vlndex Electric Company
Vought-Berger Company
Vreeland, B. F.
Vulcanized Fiber

...—

—
.

7
19

Company

22

.

Shelby Electric Company..., 1
Simplex Electrical Co.. The.. 1
Simplex Elec. Heating Co... 12

Wagner Electric Mfg. Co
Wagor Mfg. Co..P. R
Walsh's Sons A Company

Smith Co.. S. Morgan
Southern Pacltlc R. R

Western Electric Company,. 7
Western El. Supply Co
10
Electric
A
Westlnghouse
ManufacturluE Company 20

18

—

I
Spies Electric Company
Sprague Electric Company... 3
19
Standard Pole A Tie Co

Standard Underg. Cable Co..—
8
Standard Varnish Works
Standard Vitrified Cond. Co. 8
9
Stanley Instrument Co

—

19

Station

13

Steam A

of ^i^^veirtlsemeiate

—

Sargent

Sterrett Pump Company
15
Stilwell-Bierce A Smith-Valle

Sturtevant Company, B. F...22

Company..

14

National India Rubber Co. ..—
Naugle Tie Co.. E. E
Xei-nst

Porter Cedar

A Son, W. C
19
Sterling Electrical Mfg. Co. .23
Sterling Electric Company...—
Sterling Varnish Co., The.... l
Sterling

14
Equipment Co
Elec'l Equipment Co. 14

See

T*&.^& O.

—

—

14

.

Weston Electrical Inst. Co..
Whitehead Machinery Co.. ..14
.

I

19
Whltmore, A. E
14
Wlckes Bros
1.1
WlUyoung. ElmerG
18
Wisconsin Central R. R
Worcester Company, 0. H .... 19
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

.Co.

Etc., Etc.

CHICAGO EDISON COMPANY,
^ ^ Jt ^ Jt ^ ^

,58

at

^ J8 J« J« ,^ ,^ J* .^

%\

oSt

—

Jt >* ,^

^ St ^^ ^ <^

oSS

1

39 Adams

^ U* ^ Jt ^ ^ ^ .M ^ Jt J« ^ J« <# Jt ^ Jt ^ oS«^ >^ j:
>5«

,*«

Street, CHICAGO.

^^^

oSt

J«

^ ^ ^ Jt Jt *«

,>«

^ J« J« ^
.s«

%

THE GENERAL ELECTRIC COMPANY'S
Series Enclosed

In

In

Arc Lamps
Vi"
lA
In

LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
THIS COUNTRY.

Write for

GENERAL
jT jf :r

sf"

»r jf :f jT :f :f :f jf jT J? s?

jf"

OFFICES:

New

=

=

Catalogues.

SCHENECTADY,

J? :f »? J? :? :? K" :? sf :? sf s? sf J? 4? s? :? K" s? J? :? :? :? K" s?

:>' :*" js"

:?

jf"

8? J? K" :? s? a? s?

SCHEEFFER
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
in

A Highly Sensitive and Accurate

Alternating Currents.

Meter.

DIAMOND METER
PEORIA,

ILL., U. S. A.

a^

METER
WITHOUT
CASE

INTEGRATING WATT-METER.

Unaffected by Alternations or Lag

tf"

CO.,

N. Y.

November

8.
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COLUMBIA LAMPS
ARE GUARANTEED
Uniform

Power,

Candle

No Need

to Wait.

High Efficiency,

Long

Life.

Lamps Shipped From Chicago Stock.

GENERAL AGENTS.

264=266=268=270 FIFTH

AVENUE, CHICAGO.

BULLETJN
Nli. 172

BULLETIN
No. tea

BULLETIN
No. 162

G.I.

Bulletins,

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Blueprints, Photographs, Estimates, Etc., Mailed

GENERAL INCANDESCENT ARC LIGHT
Devonshire St.. Boston. Mass.
48 West Jackson Blvd.. Chicago, 111.
•220

NEW

510 New England lildg.. Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

638 Century Bldg., St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

CO.,

Upon Application.
YORK, N. Y.

BULLETIN
No. 240

BULLETIN
No. 60

57 Perin Bldg., Cincinnati, Ohio.
115-117 Cannon St., London, E. C.

BULLETIN
No. 66

BULLETIN

BULLETIN

No. 61

No. 190

Eng

REMEMBER
tha-t

by encoviraLging the use

of

our

Single Phase Self Starting A.C. Motors
circuits, you can materially increase your day
and consequently make your investment earn you

on your
load

INCREASED DIVIDENDS.
If

TYPE "B" MOTOR CAN BE
MOUNTED ON SIDEWALL
OR HUNG INVERTED FROM
CEILING.

you are not acquainted with their many salient feattte buill be pleased I0 point them out.

tures, write us,

WAGNER ELECTRIC MANUFACTURING COMPANY
ST. LOUIS, MO., U. S. A.

)
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STORAGE BATTERY INSTALLATIONS
FOR

RAILROAD REGULATING, LIGHTING, POWER AND ISOLATED PLANTS.

COULD

E-M-F BOOSTER SYSTEMS.

C,

COULD STORAGE BATTERY CO.
-SALES OPFICeS:Chicago, Rookery Building,
New York, 25 West 33rd Street,
Century Electric Company, San Francisco, Cal.
Pittsburg Engineering Company, Pittsburg, Pa.

Boston, S3 State Street,

WORKS: DEPEW,
TRADE MARK.

Bulletin Mo. 2, dsscrlblna

N. Y.

"GOULO BOOSTER SYSTEMS," on Bnolloatlon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Constmction

AiUnsters, Inc. Lamps.
Manipulator Co.
Vougbt-Bereer Company.
Tel.)
Ancliors (Tel.
Matthews & Bro.. W. N.

A

Anniunciators.
Central Electric Co.

& Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Babbitt aietal and
Solder.
Gr.

Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

&

Bepaire.

>

Jeffrey Mfg. Co.

Spies Electric Company.
Western Electric Co.

Contractors and Electric
Light Plants.
Beardsley Gravity Dam &
Construction Co.
Crocker- Wbeeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
Mott & Company, 3. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Electric Appliance Co.

Rauscher. John.
Spies Electric Company.
western Electric Co.
Western Elec Supply Co.

Leather Preserver Mfg. Corp.

Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

and

Central Manufacturing Co.
Standard Pole & Tie Co.
Western Elect. Supply Co.

FUes.

Chicago Edison Co.
Electric Appliance Co.

Buffalo Forge Co.
Sturtevant Co.. B. F.

BoOer Cqmpoands.

Dearhorn Drug & Chem. Wks.
Boilers.
,„ ^
Whitehead Company, W. W.
Boobs. Electrical.
Theo.
Company.
Audel &
Electrician Publishing Co.

Flashers.
Reynolds Electric Company.

Stow Mfg. Co.

Brushes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Western Electric Company.

Fuses and Fuse

^
^
Jas. S.

Chase-Shawmut Company.
Cables. (See Insulated Wires.
Cables. Electric (See InsulatedWlres) Copper,Slieet
and Bar.
American Elec. Works.
American Steel A Wire Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Elect. Supply Co.

Western Electric Company.

Oears.

A Co., Chaa. H.
General Elec. Supplies.
Besly

Gregory Electric Co.
Hobart Elec. Mfg. Co.
Parsell A Weed.
Reliance Electric Company.
Schureman & Hayden.
Sprague Electric Co.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
Fisher Electrk; Company.
(General Electric Co.
Manhattan Elec. Supply Co.
Western Electric Co.
Western Elect. Supply Co.

Sturtevant Co.. B. F.

Triumph Electric Co.
Wagner Elect --Ic Mfg. Co.

Central Electric Co.
General Electric Co.
Ins. Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

New York

Points and

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Century Glass Co.
PhoBnls Glass Co.
Western Elect. Supply Co.

Electric Heating Appl.
American filec. Heater Co.
Simplex Elec. Heating Co.

Westlnghouse

El.

A

Graphite Specialties.
Besly

Morgan.

Mfg. Co.

Badt &Co..
Cutter Elec.

P. B-

&

Mfg. Co.

Wayne

Elec. Wks. Inc.
Wc-^tern Electric Company.
Westlnghouse El. A, Mfg. Co.

Coal and Ashes

Hand-

ling Machinery.
Jeffrey Mfe Co.
Coils and Dlasnets.

ing Apparatus.

Cotninntator Compound.
McLennan A Co., K.

Conduit and Conduits.
Camp Company, IT. B.
Electric Appliance Co.

Osburn Flexible Conduit Co.
Spraeue Electric Co.
Standard Vltrlfled Cond. Co.
WftaT.em Rlpct. Supply Co.

Electric Appliance Co.

General Inc. Arc Light Co.
Indiana Rub A Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Machado A

Roller.
is'orton Elec'l Instrument Co.
Plgnolet, L. M.

Weston

Electrical Inst. Co.

Wlllvnnne Rlmor G

Electro -Plating mach'y.
Beslv

A

Co., Chas. H.

Crocker-Wheeler Company.
General Electric Co.

(3o.

Central Electric Co.
Chicago Edison Co.

Central Electric Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. St Mfg. Co.

Central Electric Co.

Co., Jas. S.

Akron Smoking Pipe

Stanley Instrument Go.
Warner Electric Mfg. Co.

Allen Co., L. B.

&

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulating Materials.

W. H.
Electrical Instruments.

;

'

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

XToir A.li>tx^l3e>tioaX

Mfg. Co.

Elec. Co.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Toerrlng Co., C. J.
Western Electric Co,
Western Elec. Supply Co.
Westlnghouse El.
Mfg. Co.

md^ac

ture Lamp Dept
Electric Appliance Co.
General Electric Co.

General Inc. Arc Light Co.
General Inc. Lamp Co.
Phelps Company.

Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Shelby Electric Co.
Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Iiamps, Inc., Adjusters.
Manipulator Co.
Vought-Berger Company.
Inc. El. Lt.

Incandescent—
Beplaeers A Cleaners.

Ijamps,

Manipulator Co.

and

Sold.
Baker & Company.

Electric Storage Battery Co.
Stora,t,'e Battery Co.

Gould

Brooks, Hall L.
Fowler, John H.

Hellos-Uplon Co.

Fulmer Lumber Co.,
Hopkins A Co.. A. P.
Huebel Company, C.

Switchboards
S1a
and Marble).
(

D. M.

Lindsley Bros. Co.

Maltby Lumber Co.
Morse Cedar Co.
Naugle Tie Co., E. E.

American Electrical Works,
American Steel A Wire Co.

A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co,
Sterling & Son, W. C.
Pltt.jburg

Central Electric Co.
Electric Appliance Co.
New York Insulated Wire Co.
Okonlte Co., The.
Simplex Electrical Co.
Western Electric Co.
Western Elec. Supply Co.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland. B. F.

Telephones, Telephone
material and Switch-

Hoffman. Geo. W.

boards.

Co.

American

Power Transmission

Central Electric Co.
Central Tele. A Elec. Co.

Chicago Pay Station Co.

Morgan.

StUwell-Bierce Smith- Vaile.

Pulleys.
Smith Co.,

S.

Morgan.

Stilwell-Blerce Smith- Vaile.

Pumps

(Oil).

Sterrett

Pump Company.

Bail Bonds.
American
Badt

A

A Wire Co.

Steel

Co., P. B.

A

Mfg. Co.

A Son. Mathlas.
magnet Wires.
Klein

Meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.
Elec. Wks., Inc.
General Inc. Arc Llffht Co.
Westlnghouse EL A Mfg. Co.
Fi.

Wayne

mica.

Munsell & Co.. Eugene.

Mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.
Westlnghouse El. A Mfg. Co.

motors.

M mors

(See

Dynamos and

I

I^ame Plates.
Murdock Parlor Grate Co.

Kernst Lamp**.
Nernst Lump Co.
Nippers and Pliers.
& Son,
Packing.
Klein
Heslv

&

Mathlas.

Co., Chas. H.

Patent Attorneys.

Thomas J,
Phosphor Bronze.
Besly & Co., Chas. H.
Johnston.

Phosphor BronaeSm.Co.,Ltd.

International Tel. Mfg. Co.
A Sup. Co.
Tel. A El. Mfg. Co,
Metropolitan Tel. A Elec. Co. J
Moon Mfg, Co., The.
Sterling Electric Co.
Stromberg-Carlson TeLM. Co. 1
U. S, Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.

Kellogg Switchb.

Beflners.
Gt. West. Sm. and Refining Co.

Bpfleetors.
American Refl.A Lighting Co.
Farles Manufacturing Co

Tools.

A Sons, W. H.
Son, Mathlas.

A

Tran sfbrmers.
Central Electric Company.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Im
General Electric Co.
Gregory Electric Co.
Standard Electric Company,]

Vlndex Electric Company.

Wagner

Re-Winding— Bepairs.
Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman A Uayden.

Rheostats.

Trucks, Electric Car,
General Electric Co.

Smith

Chicago House Wrecking Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Matthews & Bro.. W. N.

Rose Electric Company.

Co.

McNamara Brothers.
Soldo* ing Sticks. Salts
and Paste.
Allen Co., L. B.

Speaking Tubes.
Central Electric Co.

Tnleanized Fibre.
Vulcanized Fibre Co.

Fdwards & Company.

Wires, Copper.
American Electrical Works. |
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte

Wire. Bare.
American

o* A^dveirtiseixxeaita

Se©

Steel

A

|

Wire Co

Electric Appliance Co.

Okonlte

Co., The.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co.l
Western Electric Co.
I
Western Electrical Sup. CcJ

X-Ray

A Wire Co.

I»afi:©

Co.

Besly A Co., Chas. H.
Central Electric Co.

Barlo
Steel

Wire

Simplex Electrical Co.
Standaro Underground C. Co
Western Electric Company.

Speed Indicators.
Besly A Co., Chas. H.
Electrical Inst, Co.

The.

Roebllng's Sons Co., J. A.

Supply Co.

Springs.

Co.,

Phillips Insulated

Electric Appliance Co.
Western Electric Co.

American

|

Standard Varnish Works.
Sterling Varnish Co.

Replogle Governor Works.

Co.

Ma'ey, Martin.

Weston

Morgan.
Smith- Vaile

fVater Wheel Governors J

Whitehead Machinery Co.
Wlckes Bros.
Sha«ies.
American Refl.A LightingCo.
Farles Manufacturing Co.
Slate.
BonvlUe, Edward.

Elec.

Co., S.

Stilwell-Blerce

l|

Varnishes.

Second-Hand Mach'y.

Schoonmaker Co., A. Q.
Scnureman & Hayden.
Station Equipment Co.
Steam A Elec. Equipment

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.)

Westlnghouse El. A Mfg. Co
Turbine W^ater Wlieels
Leffel A Co., Jas.

General Electric Co.

Western

'.

Kokomo

Klein

Coniinuous Rail Joint Company of America.

&

|

Anderson

Bail Joints.

Walsh's Sons

|

Telephone Co.

Machinery.

Gen'l Inc. Arc Lt. Co.
Westlnghouse El. A Mfg. Co.

El.

El.

Jeffrey Mfg. Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.

Westlnghouse

Exchange.

Scientific

Polish (Metal).

Co., 8.

|

Te<'hn1ca1 Agency.

Worcester Co., C. H.

Smith

e|

Tapes, Insulating.

& Sons.

Porcelain.
Akron Smoking Pipe

t

Bonvtlle. Edward.
Maley. Martin.
McNamara Brothers.

J.

Central Electric Co.

liinemen's Climbers.
Anderson A Sons, W. H.

Storage Batteries.
American Battery Co.

Poles and Ties.
Berthold & Jennings.

Perrlzo

Steel Boxes.
Bossert Elec. Const. Co.

Gt.West.Sm.and Refining Co.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

liightning Arresters.

Sturtevant Co., B. F.

Inspection A Insurance.

Schott.

Bossert Elect. Const. Co.

General Inc. Arc Light Co.

Inc. El. Lt.

Platinum Bought

Whltmore, A. E.

Junction Boxes.

Mechanical Draft.

Incandesent Electric Light
Manipulator Co.

J. E.

Phillips, Eugene F.
Philll ps Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

(See Insulated Wires.)

Holders, Inc. Lamps.

General Electric Co.
General Inc. Arc Light Co.

Western Electric Co.

Condolt HodH.

Kohler Brothers.
Mayer. George M.
Mott & Company,
Sargent & Lundy.

Co.

Buffalo Forge Co.
Sturtevant Co., B. F.

Brown & Leasure.
Humphrey, Henry H.

Jeffrey Mfg. Co.

Co., Chas. H.
Crucible Co., Jos.

Dixon
Holmes Flbre-Graphlte

ical Engineers.

Circuit Breakers.

A

Heating and Ventilat-

Electric Signs.
Federal Electric Company.
Electrical and mechan-

Chains.

Electrical

GlasBTrare.

General Electric Co.
Sprague Electric Co.

Supply Co.

and

Globes

Electric Bail^rays.
Crocker-Wheeler Company.

Central Electric Co.
Chicago Edison Co.
Consumers Carbon Co.
Electric Appliance Co.
Reislnger, Hugo.

IFire.

Central Electric Co.

Central Electric Co.
Christensen Engineering Co.
Croc fcer- Wheeler CFt. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Insulating Co.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.

Central Electric Co.
Chicago Edison Co.
Edison Decorative A Minia-

Buffa.o Forge Co.
Sturtevant Co.. B. F.

& Electro. Co.
Bynamos and motors.

Hazard Manufacturing Co.
Indiana Rub.A Ina. WlreCo.
India Rubber A Gutta Percha

liamps, Incandescent.

Forges.

Franklin Eng.

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cbl. Co.
Electric Appliance Co.
General Electric Co.

A

Flexible Shafts.

Cuts.

IVires.
American Electrical Works.
American Steel A Wire Co.

\Vagor Mfg. Co., P. R.

Monarch Fire Appliance Co.
Fixtures, Oas and Elec.
Beardslee Chandelier Mfg.Co

Western Electric Co.
Western Elect. Supply Go.
Westlnghouse EL & Mfg. Co.

bles—magnet

Liamps, Are.
Adams- bagnall

Barnett Co.. G. A H.
Fire Extinguishers.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.

Insulated Wires and Ca-

Ijamp Guards.
Ramblin A Russell

Kartavert Mfg. Co.
Vulcanized Fibre Co.

Cut-Outs and STvitches.
Bossert Elec. Const. Co.
Central Electric Co.

^
„
Leather Preserver Mfg. Corp.

Barron

Crocker-Wheeler Company.
EdisoD Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
St. Louis Elec. Supply Co.
Sprague Electric Co.

Fibre.

Blo'wers.

Ft.

Buffalo Forge Co.
Central Electric Co.

Central Electric Co.

Belting.

Co., S.

Whitehead Company, W. W.
Outfits.

Fan

Western Electric Company.

Belt Bresslng.

Smith

N. Y. Safely Steam Power Co.
Sturtevant'Co., B. F.

Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Cross-Arms, Pins
Brackets.
Bertbold A Jennings.

Edwards & Company.

Oastinss.

AUls-Chalmers Company.
Bayley & Sons Co., W.
Buffalo Forge Co.

Cross- Arm BraeoN, Etc.
Anderson & Sons, W. H.

Central Electric Co.

Elect.

Engines. Steam.

Electrical Engineer Inst.
Int. Corresnond. Schools.

Bells, Buxzers, Etc.

Western

Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Americiin School of Corresp.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Carbons,

Engines, Gas.

Correspondence Schools.

Edwards & Company.

Cable cups.
Barron & Co.,

EleTators-CouTeyore.

Chicago Edison Co.
Parsell & Weed.

Ino. El. Lt.

Outfits.

Vacuum

Co.

WlUyoung, Elmer

3*

O.
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TH£ H.

B.
=

"Camp" Standard
Installers of

Vitrified

CAMP

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
WESTERN

Room

CO.

OFFICE

v^

S5 HoLrtford Building,

v^

CHICAGO.

EDISON

''Two
Balls 99

BATTERY FAN OUTFITS
...WITH...

EDISON PRIMARY CELLS
Are the only efficient battery fan outfits on the
market. -Invaluable for the sick room.

ASK
YOUR.

SUPPLY
HOUSE.

Sole Manufacturers

THE VOUGHT-

BERCER
COMPANY,
LA CROSSE, Wis.,
U. S. A.

Jn

Practical Running of

Dynamos.

A little

booklet on the care and the locating
and remedying of troubles In dynamos and
motors.

Write for Catalogue No.
Catalogue of mechanical and electrical books

4.

EDISON MFG.

free.

ELECTRICIAN PUBLISHING COMPANY,
510 Marquette Bldg., Chicago,

FACTORY,
Orange, New Jersey,
U.

S.

NEW YORK

83 Chambers Street.

A.

CHICAGO OFFICE, 144 Wabash

Chicago.
Saint £ouis.

Ulestern electric

CO.,
OFFICE,

Companp

l?cu)

Avenue.

york.

Philadelpl^ia.

motors and Generators,
Jlrc Camps, SwitcDboards and
Circuit Breakers.

Electrical

—W M M

W »»»i

m

tf»<t>t

«W >» MM i»<H »<tt

Bulletins and Catalogues Sent on Request.

* ***** *****^
—**************
MMMM t MMMM
t MMMMMM t MMMMM» >»
MM> MW » MMf>»»***************

Western Electric Co. Seveti-Panel Switchboard, showina arranKemeot of back coDnectlons-

% %%•••%•••••••••••••••••••••••••

••••*•******* * ••******
<

t

t<

Supplies.

,
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B. S.

President and Manager

BARNARD,

8,

igo2

Vice-President and Secretary.

1a

Standard Vitrified Conduit Company

Ia
In

%
In

UNDERGROUND

VITRIFIED SALT GLAZED

Ia

CONDUITS AND INSULATORS

%
%
Ik
Ik

General Office,

^

39 and 41

New York

Cortlandt Street

CARBONS

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.

GONSUMERS CARBON

GENL. OFFICES: CENTURY BLDG., NEWARK, N.ii

CO.

OVER TEN THOUSAND

of all kinds

and

U. S. A.
for all purposes.

FOR HIGH GRADE

iNSULATINC
VARNISHES
ADDRESS
Standard Varnish Works
new york

chicago

NOTICE,

1903

FENCING

london

k

THE

CALENDAR

LIGHTING.

FOR

"ELECTRIC LIGHTING
II
PLANTS; THEIR COST AND OPERATION," you should
you haven't read Buckley's

order a copy at once. It is thecnly work of its kind in print
and will prove an inseparable companion. It is 'ust the book
thousands of men have been waiting for; it will be what you
want. 275 pages. Illustrated. Cloth, $2.00. Paper, $1.00.

ART CALENDAR
Fourgraceful poses from life; figures ten inches
high, reproduced in colors. Highest example
of lithographic art.

"THE ONLY

WAY

Postage

free.

"

I903,
V

six sheets 10x15 inches, of beautiful

reproductions,

in

colors,

pastel drawings by Bryson,

is

of

now

ready for distribution and will be

mailed on receipt of twenty
(25) cents

own one of these beautitul calendars is
to send twenty-five cents, with name of publication in which you read this advertisement,

PAUL

ST.

TO THOSE INTERESTED IN ELECTRIC

Copyright, 1903
by C. & A. Ry.

IN USE.

Highest Award in its Class at Paris Exposltton,
1900, and Pan-American Exposition, Buffalo
1901.

For Porcelain or Clay In*
Bulating Specialties, such at
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKING PIPE CO.,
MOCADORB. OHIO

ALTONS

MILES

(10,000)

LANCASTER, OHIO,
Carbons

%

five

— coin or stamps.

to

SOMETHING NEW
A. B. C.

Address

ELECTRICIAN PUBLISHING COMPANY.

toGEO. J. Charlton, General Passenger Agent,
Chicago & Alton Railway, 328 Monadnock
Building, Chicago, III.
The nest railway line between Chicago,
St. Louis, Kansas City and Peoria.

F. A.

Suite 510 Marquette Bldg., Chicaeo.

I'A

nonsense now and then,

little

Is relished

r

MILLER,

Passenger Agent, Chicago.

Qeneral

The

'Best

of Everything

by the wisest men."

.OF.,
Flush Switch has no reference to

ELECTRICAL

EXPERIMENTS
BY

W.

J.

CLARKE.

lady's false locks.

in plain language bow to
experiment with Batteries,
Magnets, Telegraph, Telephone, Electric
Bells, Induction Coils, X Rays, Wireless
Telegraphy, Dynamos and Motors.

neously, double
Co.nlacts

its

through
THE
Chicago & North-Western

train service of the

has mora

It

snap than a black cat on a cold night— and more

breaks

my

always the same color-

Used face 16 face with salesmen

This is a practical, up-to-date, elementary book for the boy or student interested in electricity, and fills a long felt
It

is

black top (handje), and white bottom.

switches,

want.

It

of

currents of "hot air"

to Omaha,
Pacific Coast on the
west, the Black Hills and Dakotas

lives.

"other"

and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly

to the northwest

Instanta-

as modern and
management can make it.
perfect

rated capacity.

guaranteed

18

Kt..

soil

brass, and

146 Pages. 129 IHn.

PRICE,

bronze that costs more than

The plate

Is

should.

i

straight front, edges cut on the bias.

miser to money, but comes

off

when

In

place

it

sticks closer than a

desired, like water from a duck's back.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
two nights

an
Please Mention

Western Electrician.

PUBUSHINQ

cisco, daily.

TheNorth-WesternLirolted.

Clotli,

$1.00.

Sent postage paid, on receipt of price.

ELECTRICIAN

it

skillful

The Overland Limited, a
magnificent electric-lighted train, less
than three days Chicago to San Fran-

tells

make and

Rail-

way from Chicago

Denver and the

CO.,

eiO IMARQUEnE BLDG., CHICAGO,

MARSHALL-SANDERS GO.
BOSTON, MASS.

electric lighted daily train

between

Chicago, St. Paul and Minneapolis.
H. R. MCCULLOUGH,
3d Vice-President.

W. B. KNISKERN,
Gen'l Pasg'rand Tkt. Afft.

CHICAGO, 111.

:

November

8,
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ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

LOWEST

We

ATIVE RATING

HELIOS-UPTON

ALL OUR WIRES

Crimshaw.
pass Inspection and carry the above

NEW YORK
114, 116

&

CO., 222

TRADE-MARKS

Raven Black Core.
Raven White Core,
tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

on our

BRANCHES: l^jCHXAOO-St.

New York.

ttld

'

\

nf-^^^^^^^^i^

BOSTON

SAN FRANCISCO

7 Otis St.

33 Second St.

DAM!

rl

^*^

Fullerton Ave., CHICAGO.

INSULATED WIRE COMPANY,

MAIN OFFICE:
118 Liberty St.,

MOST CONSERV-

EFFICIENCY,

CHEAPEST MAINTENANCE.

and

j&)WAROS

That is what every user of water-power wants and very few
have.
Most dams leak. "The Gravity Dam" is the name of
It describes all kinds of
a 78-page book OQ dam construction.
dams that leak and break and tells why they leak and break. It
also describes a dam that will neither leak, break nor wash out.

TheR.

E.-A.

AH;,Co

Monitor Bell.

L.

(Patented.)

IHIS BOOK SENT FREE OF CHARGE
To

every present or prospective user of water-power whosends
his address and five cents in stamps to pay postage.

-"lao^^/'-

&

BEARDSLEY GRAVITY DAM

Dam

CONSTRUCTION CO.,
ELKHART, INDIANA.

Builders and Hydraulic Engineers. Etc.

Hammer ind
I

STEAM ENGINEERS'

RELIANCE"
SEND

Persons desiring to obtain a city, state,
or government license, to operate a steam
plant, will find "The Hawkins' Engineers
Series" valuable assistance, both for study
and reference.
The library consists of seven volumes,

RELIANCE ELECTRIC

sold for $VZ
dollar.

COMPANY,

ELECTRICITY FOR EN8INEERS.

N1.EY

OF THE MOVING PARTS OF

stand hard usage and operate under
adverse conditions.
It is especially adapted for use on
street cars.as.ln addition to the ad van
tages mentioned, it is dust. Insect and
moisture proof.

on monthly payments of one

^Ew^Yo'^K

IS

IN/IAGIME-riC
NO
'\a/e:a.r.

3 10 Marquette Building,

-

OHiOAGO.

-

IN AIR

CORREIM-

ACCOMPLISHED BY

SUSF^E
NC3
m INSIOIM
i-os-r

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOVJ'T IN/IE-TKRS."

STANLEY IIMSTRUMENT CO.,
GREAT BARRINCTON,

MASS., U.

S.

A.

Hy

PRICE $2.50.
424 PAGES.
ILLUSTRATED.
ELECTRICIAN PUBLISHING CO.,

Rl e:cordiimo AA/A.'r-riviE

E:RIMA.-rilMO

m t^\o places

The hammer entirely concealed by
gong and cannot be tampered with.

A complete catalog and description of the
books sent on application.
Theo. Audel & Co., Publishera, 63 Fifth
Avenue, New York City.

WIS.

AGENTS WANTED EVERYWHERE.

FLOTATION

d

Contacts are platinized, adjustment
made by pressure on the standard
wttich supports one contact. No screws
or nuts being used in the adjustment,
bell does not get out of order bv oper^
'
ation.
Ordinarily the weak point Js the
pivot, the unreliable one the adjusting screw and nut. As these delects
have been eliminated, this bell will

LICENSES

BULLETIN.

MILWAUKEE,

1.

sible strain.

IIIOTOBS.

FOR

1

is

OBIVERATOBS

AND

siipp'

and thtottn stmn^ht uut and la by the
armiiture, btiikinj, gung on inside,
near edge.thus giving a full, cleartone.
All Bpnngs made of Phosphor Bronze
and BO formed that there is least pos-

PACIFIC COAST AGENTS:
JOHN MARTIN &

CO..
'

Lob Angeleb, Gal.
Seattle, Wash.

~ar
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Electrical Supply Co.
GENERAL SALES AGENTS

4

one

and mechanical

INTEREST YOU

and

which enables us

Guaranteed for

WE CAN

MOTORS

-

Current

DYNAMOS
ideas

in

Our factory maizes nothing but small motors

in large quantities

electrical

Direct

some new and advanced

These motors embody

motor building.

Sterling

IF

YOU ARE

year

to quote extremely

low

prices.

against

defects.

IN

THE MARKET.

WESTERN ELECTRICAL SUPPLY GO
ST. LOUIS, U. S. A.
WRITE TO-DAY FOR PRICES AND DESCRIPTIVE MATTER.

1902

November

8,
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Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service,
2o0 K.

W.

3 Phase

"Ceco" AUernator.

Direct-Current Enclosed

^^Ceco'^ apparatus

and superior

is

modern

"Ceco" Motor.

in design, accurate in construction,

Write

in performance.

Catalogue 27.

for

Christensen Engineering Company,
MILWAUKEE.

THE

TAYLOR CHEMICAL CO.
PENN YAN,
Capital stock,
Officers:

Edward

R. Taylor,

Penn Yan,

N. Y.

Edward

J.

Hutchinson, Cincinnati,

More than three million pounds

made by a new
and

facture of

many

new

basis.

tirely

a

of

page 1028; Electrical Review of Feb.
143-4-5,

May

and Harpers Weekly,

Dec.

ist,

17,

"One

of the

most ingenious as also one

chemical applications of electricity."

of the

of

production

insures an

1901,

1902, pages

8 per cent,

O., V.-Pres. C. A. Taylor,

JL

N. Y., Sec. andTreas.

Mkii^'i^LdkM

myl liiiiiiiiliiBMMi

mHH
ij

.

^m

to

sure to have a large future.

dividend from the

-^

IT'

'ca*^

58, says;

most recent

is

Penn Yan,

^

The

Good chance

get in on the ground floor of an industry that
rate

21,

page 641.

U. S. Census Bulletin, No. 210, June 25th. page

I

dem=
Manu-

complete success.
chemicals placed on an enFully protected by patents.

See Electrical World and Engineer

-$ 0.00 Per Share.

-

goods

of

Fully

electrical process.

onstrated

Par Value,

$500,000.

-

N.Y.

start.

Long

established business

Limited amount

Present

of stock for sale.

For

particulars apply to

EDWARD

R.

TAYLOR, Penn

Yan, N. Y.

—

——
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Dry Battery Lamps

A WELL LIGHTED STORE
own

is it's

best advertisement.

NOW

For use

Light attracts trade

Arc lamps are the cheapest, most perfect

and satisfactory

portable lighting devices- -electric

in

and
bed rooms, ruby
photography and for optical,

candle sticks, pocket

light for that purpose.

lanterns, carriage

bicycle lamps, clock lights for

lanterns

THE TIME

IS

1902

EDISON MINIATURE LAMPS

NO KICK-BACKS
sells goods.

8,

for

dental and surgical instruments.

lamps to merchants. Why not sell the best
and save trouble for yourself and your customer?

to sell arc

There are no

KICK-BACKS

They always

satisfy.

in the sale of A. B.

All types supplied
Accurately rated

lamps.

Carefully selected.

^

EDISON DECORATIVE & MINIATURE

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES.

CHICAGO.

LAMP

General Electric Company, Harrison, N.

Chicago Ofiice: Monadnock Block.

DEPT.,

J.

Sales Office

all

large cities.

PRICES RIGHT

MICA WASHERS
YOU

\A/^II_I_ A,DIVI|-r
that an arc lamp should not be a box
of tricks. On the contrary it should be
built like the Toerring Arc Lamp— simple and easily accessible— so that any

and

218 Water

and Allegheny Ave.

York.

117

St.,

CO.,

Chicago.

NEW YORK.

St.,

Manufacturers of

all

types of

MINIATURE AND CANDELABRA LAMPS

NEW

PHILADELPHIA,

New

154 E. 23d

repairs may be made without
taking the lamp off the hook, and it

191 h St.

St.,

Lake

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY

all

should burn over 200 hours.
We Guarantee This.

&

EUGENE MUNSELL

AND ACCESSORIES'

YORK,

39 CorHandt ft

PROMPT shipments in any quantities.
ACCURATE rating of all lamps.
PARTICULAR

=

attention to specialties.

SEND FOR CATALOGUE^

Showing New Ideas in Novelties and Decorative Work, also
Tree Lighting from Circuit or Battery Outfit.

VOLT=AMMETERS,

£lectric Heating Apparatus.

WANTED

POCKET SIZE.

ROCHET

For Testing Batteries and Battery
^ Circuits,
Locating Faults, GrounciSsj

I ^i^.I:p.fip(,UT^i

KELIABLE.
Send
78-80 Cottlandt

Cha8.

L.

ACCURATE.

L.M.PICNOLET.
NEW YORK,

Brown.

The only

"UNIT" ENAMELED RHEOSTATS

article that will

Will keep the

commutator

PREVENT CUTTING.

K. Y^

PREVENT SPARKING.
In

It will

put that

hiy;h ^loh^s

BROWN & LEASURE,

:

Electrical Contractors,

Cts, pep Sticiim
For Sale by

all

$5,00 pep Doxen.
Supply Houses, or

FREE, Sample Sticlt.

K.

after.

Mclennan &
'*o\e

909 Title

Cambridgeport, Mass.
CHICAQO, Monadnock Block.

"NEVER BREAK"

on the commutator you

have so long sought

SO

SIMPLEX ELECTRIC HEATING CO.,

good condition and

Absolutely will Mot Cunt
The Brushes ...

E. Leasueb.

v..

SEND FOR 64.PAGE CATALOGUE

You Who are Troubied vrith Sparking and Cutting of Comntutators to Use

for Circular.

St.,

Xmas

ELECTRIC LIGHT GUARD.

co.,

SILVER LUSTER.

Manufacturers,

and Tiuat Bldg..

CHICAGO,

ILL.

312 Fisher Building,
Telephone Harrison 3698.

CHICAGO.

,1

Jjong Distance Phone Central 2448.

W.

H.

SCHOTT,

ENGINEER AND CONTRACTOR,
Specialties:

1220>21 Marquette Building,

•Central Station Heating Plants,
Water Works Steam Plants,
JElectrlc Light, Gas and
Street Railway Plants,

BARE COPPER WIRE.

RUBBER COVERED W! RE
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

CH ICAGO,

KOHLER BROTHERS,

I

RDEBllND

CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER
1804 -1806 .1808- 1810 -1812

RAILWAYS
Fisher Bulldint.

CHICAGO.

POWER CABLES.

i

i

I

]

i

Henry H. Humphrey,
CONSULTIM ENGINEER
Central Lighting Stations,
Elkctric Power Transmission.
Suite X305, Chemical Bldg., St. Louis.

TELEPHONE CABLES.

JOHN

A.

NEWV08K
CHICAGO.

Patented Aug. 28, 1900.

OFFICE WIRE.

ROEBLING'S SONS CO.
TRENTON, N.J.

'^'^'^SAN FRANCISCO.

A Perfect Guard.
Holds

All

Adjustable Clamp Socket.
Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver LusterFinlsli.

The corrugation prevents

all rossible

chance of breaking. No screws to loosen and
out.

Send

fall

for Illustrated Catalogue,

HAMBLIN & RUSSELL MFC.
WORCESTER, MASS.

CO.,

I
November
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8,

EUGENE

FRANK N. PHiLLtPS, President.
C. H. WAGENSEIL, Treasurer.

F.

PHILLIPS,

C.

ROWLAND

13

PHILLIPS. VlCE-PRLS.
Jr.. Sec

REMINGTON,

C, R.

WORKS,
AMERICAN ELECTRICAL
PKttVIOEXCE.
K.

I.

BARE AND INSULATED ELECTRIC WIRE,

S^'l^-'"'

ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
\V. J. Watson, 26 Cortlaudl St.
Chicago Store. F. E. Donoboe. 82 LaUe St.
MosTnE.\L Ur-\scu, Eugene F. Phillips' Electrical

v^yx

Kew York Store,

\\'orliS.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

Six Years with General Electric Company.

FISHER ELECTRIC CO.

THOMAS

ELECTRIC SUPPLIES

AND CONSTRUCTION.
WE CARRY A FULL
(;

3o?derfn£__.S(icTi.

-

No.

66 Broadway,

LINE.

_

f

Patent Causes.

faulty wiring with the

AUZN

ymA
kfPCf JOLOEJ*

SOUltBNO STICK fFLUXJ

ALLEN COMPANY,

L. B.

ALLEN SOLDERING STICK!
Maizes solder flow

OX ANY

M
AND OtT A PEBFta JOIN^

Wrm

LJCMTI.Y

CITY.

Patent Soliciting.

NEVER TOO LATE TO MEND

*"

RU8

NEW YORK

-

I

FOR AU. ELECTRIC WORK,
HtAT JOINT

JOHHSTOH,

J.

Counsellor at Law,

W. N.

Fair Haven, Vt.

THE BEST

It

BRO..

DISTRIBUTORS.

Teaches people to use more current by turning
lamps down instead of out.
Write for detailed information.

PHELPS

CO.,

50

State St., Detroit, U. S. A.

603 Carleton Building,

ST. LOUIS.

Pays to Get the Best from

24, FAIR

SLATE

Manufacturer
of all kinds of

All

FOR

Slates for Electrical Purposes
Sizes of Slate Switchboards.

Best Black Enameled and JIarbleized Finishes in Vermont.

ElectHcal Parposes.

X-RAY .AFPAKATtS.

TEST IStSTRlMEXTS.

Coils and X-Ray Machines for Battery and Power Circuits
Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makers of the

Portable Sets for Resistance Faiilts,

—

—

Etc.
for

Insulation

and

We

Capacity.

ers,

$c

EDWARD BONVILLE
HAVEN, VERMONT.
P.O. Lock Box

VERMONT

Galvanometers,

MATTHEWS

TURN-DOWN LAMP

SLATE AND MARBLE.

Sets

'On.

This signature on a pink label protects

ELECTRIC SWITCHBOARDS,

Portable

"^^^^^

you from expensive, unsafe imitations.

CHICAGO.

McNAMARA BROS.
Write for
Catalo^e B.

«<-,:!

Inc.

Sole Manufacturers

1334 Columbia Avenue,

.METAL.

SAMPLE STICK FREE.

'(,

Condens-

Bridges,

Photometers, Etc

,

"SHAWMUT"
ENCLOSED FUSES

—

Caldwell Liquid Interrupter.

Etc.

Cunningham Mercury

II Catalogues in print, 4c in stamps.

Jet

Interrupter.

Caldwell Stereoscopic Fluoroscope.

ELMER

G,

Designsfor

WILLY0UN8, 97-99

XEW YORK,

Cf
Frankfort **"f

X. Y.

Send for Catalogue No. 607
10c in stamps.

PATENTS-WORKING DRAWINGS

FOR SPECIAL AND AUTOMATIC MACHINERY.
Developing Of

ELECTRICAL INVENTIONS

CEO. M. MAYER, M.

MONADNOCK

E.,

a Speclaify.

BLK., CHICAGO, ILL.

NATIONAL CODE STANDARD

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.
THE NEW SHAWMUT INDICATING FUSE.

"0. K." leatherproof Wire.

Slow-Burning

Indicating

leatlierproof

and Slow-Bnrning Wire.
Prices

Type P

Fuse, Intact.

I"'^M

and Samples on Application.
Fuse blown, showing auxiliary indicating patch white.

Phillips Insulated
Office

and

Faciotv:

Wire Co.,

PIWIUCKET.

H

CO.,
CHASE -SHAWMUT
MANUFACTURERS.
Xew York Representative
WU. S. BROWN, 39 Conlandt
City.

Western Representative
GRIER CO., 128 W. Jackson Blvd.,
:

:

New York

Boston,

St.,

THOMAS

G,

Chicago,

U.'lnois.

WESTERN ELECTRICIAN

H
WADTTED, FOR SALE

WAMT

similar

COIiUJUN

FOR SALE.

and

advertise-

zvords or less), $i.jo an
insertion; additional -words jc each.

ments

(jo

Machinery
Bought, Sold and
Exchanged.

Electrical

One hundred tons soft sheet steel for small
armatures, at a bargain. WALSH'S SONS & CO.,
261 Washington St., Newarii, N. .L

POSITIOX WASTTED advertisements (jo zvords or less), S^oo an
sertion: additional zvords 2C each.

in-

WANTED.

ROSE ELECTRIC

FOR SALE.
Forty T. H. K. 2-serles

lamps

in

CO.,

REPAIRS

8,

1902

Switchboards
Built to meet
Specifications.

ILLINOIS ELECTRICAL MFC. CO.,

WANTED.
MOTORS
SCO-VOLT MOTORS, FROM TWO TO

PEORIA,

Lowest
>t Prices
Prices.

FIFTEEN HORSEPOWER.

Electrical salesman thoroughly acquainted
with electrical supply business, Ohio territory.
Address BOX 131, care Western Electrician, 510
Marquette Bldg., Chicago.

November

ILL.

Writ

ST. LOUIS,

ATTENTION

TEN

!

IMMEDIATE SHIPMENT:

72-inch by 18-foot

General Managers of Electric Light Plants.

We

open arc

cially

For par-

from.

good condition.

and price address,
Dodge IVIfg. Co., Mishawaka,

TUBULAR
BOILERS
Pounds

have on our list a large number of espegood engineers, electricians, etc., to select

jHE SCIENTIFIC EXCHANGE,
Room 60, 6 Slierman St., Clilcago.

ticulars

Ind.

125

Pressure.

Full Fronts, Fine Condition, All Accessorlc s.

1—300 K. W.,

My

50 K. W. electric-light plant, as I wish to
avail myself of a splendid business opportunity
elsewhere. Plant is new and growing rapidly.
Wood system, furnished by the Ft. Wayne Electric Works, Ft. Wayne, Ind. Absolutely free
power from water. Solid rock dam. A splendid
opening. Particulars furnished intending purchasers on application.
F. i). RODOLF, Balmoral, Wis,

Corliss engine.
K. W., St Ey. plant, G. E. generators,
Corliss engines.
1—216 K. W., Stanley 2phasel33cy. generator.
•
•
•
1-180 " "
1—100 K. W., G. E. generator, 110 or 220 volts
to St. Line engine.
1-80 K. W. Eddv to 13x18 Russell, 110 volts.

K. W., M. P. Churchward, 125 volts,

ELECTRIC COMPANY,

Rochester, N. Y.

Best bidder gets electric-light plant here in
of 1,000, in richest part of
Iowa. Perpetual franchise, perfect water, plant
near center of distribution for this and for
nearby towns.
Business doubles every two
years. Must be sold before January 1. Mortgage $5,000 cash. Balance time or trade or best
offer.
Investigate at once, before it goes. Has
always been held at $10,000. F. S. BOONE,
Buffalo Center. la.

DAVENPORT, IOWA.

WORKS

QUICK AND EASV. HEEPS ITS LUSTER. MOLDS OLD TRADE AND MAKES NEW. DDES
DETERIORATE. Established IE YEARS. Sold BY AGENTS AND DEALERS ALL DUER TNE-

H. P.

Write for complete list.
Steam and Electrical Equipment Co., Pittsburg. Pa.

SECOND-HAND
Dynamos and Motors.

new growing town

We

iuTite correspondenct
with those wishing to

buy or sell.

U.S.METAL POLISnZwl™
QLISHES ALL METALS.

GTONST.lNOIflHAPOLIS.fHD

500 H.

p. Corliss engine,

16 and 30x48 Cross-

compound Condensinf^ Cooper

Corliss, complete wltli independent air pump and condenheavy sectional wheel 20 feet diameter
with 37-inch face. As good as new. Immediate delivery.
1—16x42 Twin Cooper Condensing Corliss.
ser;

tor, either

SCHUREMAN & HAYDEN.
140 S. Clinton

St.. ChJcaiQ.

539 Marquette BIdg.,
CHICAGO, ILL.

STATION EQUIPMENT COMPANY,

1—250 H.P. 16 and 27x16 Westinghouse engine.
150 Iv. W. 60-cycle Fort Wayne wood alterna-

POSITIONS OPEN.

Horizontal Tubular.

Four 60x16 Horizontal Tubular.
One 56x10 Horizontal Tubular.
One 48x16 Horizontal Tubular.
1.000 H. P. Berryman Heater.
600 H. P. Berryman Heater.
125 H. P. Berryman Heater.
500 H. P. Excelsior Heater.
6x4x6 and Sh' x 3"^ x 5 Worthlngton
Pumps,
Full line Marsh Pump.s, new.

WHITEHEAD MACHINERY COMPANY,

AUTOMATIC ENGINES.

SACRIFICE SALE.

Two 60x18

32-in.,24-in., 22-in. Double Leather Bel

1-20x30x42
1—18x48 C. H. Brown.
1—14x36 Reynolds.

1—18x24 Noye Mfg. Co., 300 H. P.
1—16 xl6 Erie Ball, 200 H. P.
7—13x22x13 Westinghouse Cpd., 125

Boiler. 175 H.P. for
150 pounds pressure, almost new.

81-^.xO

Corliss.
Allls Cross Compound.

K. W,, direct-connected, vertical,
cross-compound, side crank Mc In tosh A Seymour
engine now completed. Revolutions per minute,
120. Steam pressure, 125 lbs. Rated load and
indicated horsepower, 1,520. Cut-off, 26-100.
This engine was ordered previous to our purchase of the Citizens Light and Power Company.
We now wish to dispose of same at a bargain.
The engine can he seen at the Mcintosh &.
Address,
Seymour Factory, Auburn, N. Y.
Electrical Department, ROCHESTER GAS &

BOILERS.
One Geary Water Tube

Ili4xl4 Taylor-Beck Automatic.
Armington it Sims Automatic.

CORLISS ENGINES.
1— 24.X42 Wiight

1,0',IO

,

34x60 InterDatlonal Power Corliss.
22x42 Hamilton Corliss.
20x48 Wheelock Corliss.
20x48 Harris Corliss.
18x48 Allls Corliss.
18x42 Hamilton Corliss.
12x36 Hamilton Corliss.
12x36 Harris Corliss.
24x48 Buckeye Automatic.
18x24 Allis Heavy Duty Automatic.

1—200

1—55

1

ENGINES.

G. E. M. P. 8 St. Ry. generator to

l-22y. "

FOR SALE.
One

No.

FOR SALE.

FOR SALE.

Located In Lindell Railway Co. 's Power House
Compton and Papin Streets, St. Louis, Mo.

1,100 or 2,200 volts. W. A. L. type,

compound wound, complete with

and

exciter

instruments.

2—200

ternators, 2,750 or 6,500 volts.
1— 200K. W., W. A. L. type, Ft. Wayne wood
alternator, 133-cycle, three bearing, 1,100 or

2,200

volts,

compound wound, complete with

exciter
K. W. General Electric. 133 cycle, 1,100
volt alternators.
2—176 K.^V. Edison bi-polar railway generators.
2 100 K.W. Edison bi-polar railway generators.
4 100 K.W.Edison bi-polar 140 volt generators.
1
45 K.W. Edison bi-polar 140 volt generator.
2—30 K.W. Edison bi-polar 140 volt generators.
1—30 K.W. Westinghouse 110 volt direct-connected unit with engine.

2-120

—
—
—

K. W. 60-cycle, two-phase Stanley alternators. 2,750 or 5,500 volth.
2—150 K. W. 60-cycle, three-phase Stanley al- 2—72x16 tubular boilers, 120 lbs. Hartford.
AU accessories for complete station equ ipments. "Wriie us your requirements.

PKR MONTH.
1
Electrical Superintendent
7 Draftsmen, Electrical, East
4 Draftsmen, Structural Steel
4 Draftsmen, Bridge
2 Armature Winders, must be

NOTICE IS HEREBY GIVEN,
Common Council of the city of

that the
Superior,
Wis., with a view to granting a franchise,

$100
SiOO
$125
$75

up.

gilt

$100

edge

2 Surveyors.
Draftsmen, Surveyors, Engineers and
Specialists will

with

do well

to register

us.

Room 41 8, 1 34 Van Buren St., CHICAGO,
SEE NEXT ISSUE.

ILL.

60-K. W. EDISON, 500-VOLT.
For Sale, four

rules and regulations for the construction,
maintenance and operation of a plant for
the distribution of electric currents throughout said city, for the purpose of supplying
said city and the inhabitants thereof with
electricity for power, heat and lighting purposes, and for the conduct of such business.

THE SCIENTIFIC EXCHANGE.

eo-K.W

Fdlson Generators, 500
Each $450.

Volts, F. 0. B. Cars, Hamilton, Olilo.

ROSE ELECTRIC

CO.,

ST. LOUIS.

regory:
ELECTRIC cof
M-62 S.CLINTON ST.CniCACO
dynamos, motors, meters and transformers
by this Company are at their warehousea
ready for Immediate delivery.
All

listed

FOR SALE.
Alternators 125-133 cycles, 1,100 volts.
1—400 K. W. Westinghouse, with exciter.
1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearings), with exciter.
1—150 K. W. Slattery (3 dearlngs), Blgbarnaln.
2—150 K. W. General Electric monocyclic.
2—120 K. W. Westinehouse.
1- 120 K. W. General Electric type A. S. 120.
12—120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric type A. S. UO.
1— 90 K. W. Westinghouse.
4- 75 K. W. Wood.
6— 60 K. W. General Electric A. 60.

2—

60 K, W. Westinghouse.
Large stoclt of direct-current machines.
Send for monthly bargain iheet with complete
list and net prices of machines.
All apparatus
fully guaranteed.

1

90 H.

P.

9x12 Kew York

has caused to-be prepared and has by resolution adopted full specifications containing

Said specifications contain, among other
things, the maximum rates which may be
charged by the grantee of such franchise to
patrons or consumers and for annual statements, sworn to by the manager and treasurer of the company operating under such
franchise to be made to the Common Council
of the gross receipts of the business carried
n under such franchise. Said specifications
are on file and of record In the office of the
city clerk of said city.

Request Is hereby made that proposals he
submitted stating what percentage of the
gross receipts from the business carried on
under the franchise the bidder will pay annually Into the treasury of said city in consideration of receiving a franchise according to said specifications.
Each person presenting a bid shall accompany such bid with a certified check of some
national bank of the United States in the
sum of one thousand dollars ($1,000), payable to the order of the treasurer of the
city of Superior, Wis., as a guarantee of the
acceptance of the franchise, If such bid Is
accepted and a franchise granted In accordance with the specifications and the laws of
the state of Wisconsin, and for the giving
of a bond In the sum of one thousand dollars ($1,000), as In said specifications pro-

1

1
1

75 H. P. 12x18 Taylor, side crank

1

9x9 New York Salety.

50 H. P.

o-'v o'iu-r

OKi^KiR^v-r^f«s.

2 1100 light, 65 K. W. .lenny.
2 1000 light, 60 K. W. Thompson-Kyan, 10 pole.
1 1000 light, 60 K. W. Siemens & Ualske.

i33-^'v^i_K
W. Wood,

4k

1

1
1

1000 light, 50 K. W. T. & H.
600 light, 35 K. W. T. & H.
500 light, 25 K. W. Western

Electric.

iM A nr ^ E« s
-r B fR
1100
100
W.
.

200 K.
three bearing, 2200 volt.
Westinghouse,
volt.
1
K.
150 K. W. Wood, 1100 volt.
1
70 K. W. T. & H. 1100 volt.
W. Slattery, 1100 volt.
1
60 K. W. General Electric, 1100 volt.
W. Slattery, 1100 volt.
1
50 K. W. T. A H., 1100 volt.
1
50 K. W. Kational, 1100 volt.

1 120.K.
1 100 K.

Above are ready

to ship.

Write us your wants.

We

have others coming.

ILLINOIS MAINTENANCE COMPANY, solDlaXrstrc-Hfc^co.
For Sale,Aufomafic Engines

MONON

20x36x36 inch Mcintosh it Seymour, four valve.
24x33 inch Buckeye.
22x33 Inch Huckeye, style B.
20x42 inch Putman, four valve.
20x20 inch Green, center crank.

TRAINS FOR
Indianapolis

Dayton
Cincinnati

17f4xl8 inch Buckeye.
17x30 Inch Buckeye, style B.
16x20 inch .Jackson ^ Church.
16x16 Inch Green, center crank.
1534x15 inch Armington A Sims, center crank.

15x14 inch

Asheviiie

Atlanta
Jacksonville

StAogustine

Ideal, center crank.

Tampa

13i4xl8V^xl5 inch A. it S., cross compound.
13x1814x15 inch Phoenix, tandem compound.

Havana.

14^/^x15 Inch Armington A Sims, automatic.
14x36 inch Rollins, four valve,
Send for complete monthly stock list.

3u travel betweei

uisvilLe
ianapWlis
AND

WICKES BROS., Saginaw, Mich.
45th St. and A. y. R. R., Pittsburg, Pa.
95-97 Liberty St., New York City.
1214 Marquette Bldg., Chicago. 111.

vided.

Sealed bids will be received for a franchise to be granted according to said specifications, said bids to be opened at a meeting of the Common Council of said city, to
be held November 18, 1902.
This advertisement Is made puraijant to
directions contained In a resolution bf said
Common Council passed at a meeting
thereof held In the council chamber In the
city of Superior, Wis., on October 14, 1902.
Said resolution was approved by the mayor
October 16, 1902.
Dated at Superior, Wis., this 18th day of
October, 1902.
JOHN A. HOBB,
Clerk of the City of Superior, Wis.

Safety.
1

1

WE BUY OLD

MONON ROUTE

CONDITION.

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.
27 W.

MONROE

ST..

OO VIA,

BELTS

on 5CRAP8. ANY 5IZB OR

WE

ciNNylltri

CHICAGO-

a(>id

c.M.ap

Rjw y.

LUXURIOUS PARLOR.AND DINING
CARS BY OAY.
PALACE SLEEPING AND COMPARTP
MENTCARS BY NICHX.
e -TRAIIMS OA.\U>e BETWEEN
CHICAGO AND THE OHIO RIVER
CHASHROCKWEU

'"'"-—• nuNKJ.QEEDj]mM...OT.
CMICAOO.

'wVHM'DOEL

Ti.'"'."

REPAIR SHOPS
EDISON COMPANY
CHICAGO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
OPEN DAY AND NIGHT.
1280.

Dynamos. Armatures,
Motors, Arc Lamps,

Machine and Carpenter
Work of All Kinds

Correspondence Solicited

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

November

8,

WESTERN ELECTRICIAN
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IS

THE VICTOR TURBINE WATER WHEEL.
.A^^VF^TI

F>A.F9-riC5VJI_^XI=3l_'V

:^-rF3i^

>F9IVIIMC3>

lIM-

OUR OTHER SPECIALTIES ARE
Its high speed, close regulation, great capacity,
high efTiciencv, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

STEAM and POWER PUMPIN6 MACHINERY

:

COMPRESSORS

for all purposes, AIR

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

':^

INTERESTED, WRITE

&

STILWELL-BIERGE

SMITH-VAILE GO.

NEW YORK.

141 Broadway.
PHILADELPHIA. 612 Arch Street.
Oliver Street.
CHICAGO, 311 Dearborn Street.
OR' FANS. 304 Hennen Building.
lONDO". 97 Queen Victoria Street.
BALTIMORE, 1507 Continental Trust Building.
CLEVELAND. 1116 New England Building.
E. f AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA.

BOSTON. 73

NEW

N

IIMOiO^IMDESO
We

AlVI

RS

bought at sale 150,000 new, perfect incandescent lamps of standard make. They are clean, regular
goods, put up in barrels each containing 250 lamps. Our stock consists as follows:

Candle Power: 8, 10, 16, 20, 24, 25.
Voltage:

100, 102, 104, 105, 106, 107, 108, 1 10, 115, 120.
Bases: Edison, T. H. and Westinghouse.

The above

a barrel, 15 cents;

lots less than

In

Note Our Prices:

1,000, 12 cents;

of

in lots of

lots

in

of 250,

13 cents;

in

lots

5,000 or over, lO cents.

and for Edison or Westinghouse bases. Extra for lamps with T. H. base, each
Write for Catalogue 156.
apparatus of any kind, also machinery of any description.

prices are for any candlepower or voltage,

3-4 cent.

We

handle

electrical

CHICAGO HOUSE-WRECKING

CO.,

buy WALRATH QAS OR GASOLINE ENGINES
and get light on the subject.

"THE STERRETT"

THE WALRATH

IS

It will produce as good a commercial light as that o£ an automatic steam engine, either belted

heretofore at his

or direct connected generator.
Simple, Economical and Reliable.

command.

a

tend for Catalogue W.

pump

THE STERRETT"

guaranteed to pump any article that is in a liquid form, and handles heavy valve
oils as easily as ordinary pumps will kerosene.
Jt is made of seamless brass tubing and
durable in every part. There is no leakage of oil, which makes it the cleanest pump to use
ever placed on the market.
Ask your dealer for it or send direct to us. Money refunded if not satisfactory after
30 days' trial. Descriptive circulars on request. PRICE, $3.50.

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE, WIS.

is

Mak.n\ifaLCtured

AGEXCIES301 Fisher Building, Chlcaeo.
619 Stevenson Building, Indianapolis.
703 Hijou Building, Pittsburg.
MacKar Engineering Co., 149 Broadway, New York.
Mackay Engineering Co.. 100 Boylston St., Boston.
Strong. Carlisle

& Hammond

PUMP

OIL

NOW READY FOR THE MARKET.

In making this announcement we believe that we are calling the attention of the entire
engineering Held, and all places where oils of any degree are handled and transferred from
barrel to tank and for general use, to an article that every engineer has long looked for
and regularly called upon his oil dealer to supply, particularly so when cold weather has
made the handling of his valve oils difficult and almost impossible with the pumps

Received the Highest Award at
the Pan-American Exposition.

-

CHICAGO.

Iron Sts.,

ANNOUNCEMENT

ARE YOU LOOKING FOR MONEY?
If so,

W. 35th and

by

STERRETT PUMP COMPANY,
Co., Cleveland.

MINN,

ST. PAUL,

NO. 69 EAST SIXTH ST.,

IMPORTANT TELEPHONE BOOKS.
THE TELEPHONE HANDBOOK.

By Herbert Laws

lemo. 150 pp. Price Sl.CfO.
This handbook is a reliable treatise on telephony, and
practical book on telephone working and management,

ft'ehft.

i

entirely on standard American practice. It is exTemely useful to tcleplione Inspectors and operators.
>ast-d

AMERICAN TELEPHONE PRACTICE. By Kempster
Miller,

M. E.

Price $3.00.
This is the first complete treatise on telephony in the
Bngli.sh language. The text is profusely illustrated by
?ut« of commercial .Tpparatus and carefull.v prepared
Jlagranis of circuits. No diagram is given without a full
pxplanatirm. The apparatus, circuits and methods of
the American BeH Telephone Company and of the various Independent companies are fully described. The
apparatus and methods used in muking all of the tests
required in commercial telephone work are fully treated.
B.

510 pp.

SSO illustrations.

THE INSPECTOR AND TROUBLE MAN. By
Dobb.'*.

A

]0€ pp.

A.

E.

Price 11.00.
book, written

In plain language. Full of
and diagrams for the operator, exchange
Inspector, trouble man and lineman. A complete description of telephones, how to find .ind remedy

practical

Information

manager.

Iheir troutiles, together %vlth

working plans

constmctloD. complete with diagrams
telephones and swltchljoards.

of

for
all

The Above,

exchange
up-to-date

or

THE

TELEPHONE. By J. E. Homans,
A, B, C, OF
A. M. 352 pp. 263 Illustrations. Price $1.00.
Owing to the demand for a comprehensive book giving
a clear, terse idea of the principles governing the cotistruction. installation, care and management of teleplumes and their appliances, this book has been compiled. It has been the aim of the author to make this
(lie most complete elementary book on this subject for
alectiician,
wlreman, lineman and enthe practical
gineer, and It Is written In a clear and careful style.

THE PRACTICAL TELEPHONE HANDBOOK.

By

E. E. Second edition, revised and
illustrations. Price $1.50.
In this work the writer has endeavored to produce a
manual of moderate size and cost, but thormighly practical, and detailing, as far as space will allow, the most
recent methods of telephone working. While the requirements of telephone employes have been kept constantly in view It Is fully intended also that the book shall
ite of service as a source of Information on tetepiionic
matters to users of the telephone and to the public gen-

Joseph Poole,
enlarged.

360

A.

pp.

I.

2S8

erally.

PRACTICAL FEATURES OF TELEPHONE WORK.
Bv A. E Dobbs. 134 pp. Price 75 cents.
plalnspeaking
telephone man.

A

simple,

Any Other

Electrical

ELECTRICIAN PUBLISHINC

CO..

handbook

for

the

practical

TELEPHONE TROUBLES AND HOW TO

FINI.

THEM. A

complete hanrlbook fo:- telephone inspectors.
J. H. McManman. edited by Prof. C. H.
HasUlus. Eighth edition. 16mo, 48 pp. Price 25 cents.
This little volume is an extremely practical work for
telephone employes, written in a popular style and devoid

By W. Hyde and

of technicalities.

TELEPHONE LINES AND THEIR PROPERTIES.

By Wm.
Price

A

J.
$1.50.

Hopkins.

Sixth edition.

MANUAL OP TELEPHONY. A

tion. By W. H. Preece, F. R. S.,
pp. 333 Illustrations. Price $4.50.

Illustrated.

272 pp.

new and

and A.

J.

large ediStubbs. 508

TELEPHONES, THEIR CONSTRUCTION AND FITPractical Manual ou the Fitting Up and Maintenance of Telephone and Auxiliary Apparatus. By F. C.
TING. A

Allsop.

191

pp.

16S Illustrations.

TELEPHONING OF GREAT
Paper.

Price

MAGNETO HAND TELEPHONE.
Fitting

Hughes.

$1.25.

By Bennett.

CITIES.

Price 35 cents.

Up

and

80 pp.

Adaptability

23 Illustrations.

Construction,
By
Use.
to Everyday
Price $1.00.
Its

ELECTRICAL TRANSMISSION OF INTELLIGENCE

AND OTHER ADVANCED PRIMERS OF ELECTRICITY,
treating on the telegraiih, telephone, etc.
ton. 330 pp. 88 illustrations. Price $1.00.

Work Published, Sent on Receipt

By

E. J. Hous-

of Price.

510 MARQUETTE BLDC, CHICAGO.

:
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THE

Chicago Pay Station
Meets the requirements o£ Telephone Companies
for a strictly high-class

COIN

COLLECTOR.
You can
tainable

satisfy yourself as to

by allowing us

to

RESULTS

ob-

forward one on approval

No

sliding parts excepting the platinum contact points.
All springs German silver—long, live and durable.

Many improvements embodied In " INTERNATIONAL "
Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

CHICAGO PAY STATION CO.
130 La Salle Avenue,

CHICAQO,

ILL.

"^"' cHicAcoru.'s.

ION

a"' International Telephone Mfg. Co.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

THE BECKER TERMINAL HEAD.

METROPOLITAN TELEPHONE & ELECTRIC
6IO WILSON AVE., CHICAGO,

The Inspector andlrouble Man.
A dialogue between the telephone
man and his assistant, showing how
come

difficulties

which

telephone exchange.
book, 106 pages, $1.

A

25-pair Becker Terminal

Head with

lid

MONROE

ST.,

....

for deicrlptive Circular.

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,

CO.,
CHICAGO.

EST'D iBa9.

171

S. Clinton St.,

Chicago,

III,

secured to head and fuses in position.

A practical, absolute protection against lightning:, sneak currents or high potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. We can supply anything in the telephone line. Prices reasonable.

CENTRAL TELEPHONE AND ELECTRIC
Chicago OtBce:
S9 W. Jaclison BouL

ARE THE BEST. Send

valuable and instructive

THE INLAND PRINTER
214

AMERICAN" Sfr

trouble
to over-

conducting a

arise iu

CO.,

ILL.

CO.,

Post-Glover Electric Co.,
Cincinnati Agents.

909 Market

KOKOMO TELEPHONES

Street,

Always Up-to-Date.

ST. LOUIS.
W. G. Nagel Electric
Toledo

Co.,

WE MANUFACTURE

Agents.

(O.)

SWITCHBOARDS. TELEPHONES

PRACTICAL FEATURES
OF TELEPHONE WORK.

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC

By A. E. DOBBS.
Cloth, 7 by 5

THIS

work

14

Inches.

Illustrate!.

134 pages.

Appendix.

75

MFG. CO.,

Cents.

KOKOMO,

thlji ar

pny other book on telephony or electricity sent
address, postpaid, on receipt of price.

EUECTRICIAN PUBLISHING

to

IND.

A VALUABLE BOOK OF REFERENCt.

designed as a simple, plain-speaking handbook for the pracIts author, Mr. Dobbs, has been eminently fitted
tical telephone man.
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.
is

TELEPHONES-Thelr

CONSTRUCTION and

A Practical Treatise on the FIttlng-up and Maintenance

BY

F. C.

of

ALLSOP.

CONTENTS

CHAPTER

I.— Receivers; 11.— Transmitters; III.— Magneto Switch-Bells; IV.— Battery SwitchBells; v.— Complete Instruments; VI.— Switches, Switchboards and Extension Bells; VII.—
Batteries for Telephone Work VIII.— Erectini; Wires, Instruments, Etc.; IX.— Arranging the
Circuits; X.— Intercommunicating System; XI.— Testing for and Removing Faults.

any

;

CO.,

184 PAGES.

BIO MARQUETTE BUILDING, CHICAGO.

166 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, $1.25.

ELECTRICIAN PUBLISHING CO., 510 Marquette
ii

TELEPHONE

"The Recognized

TROUBLES

FITTING.

Telephones and th. Auxiliary Apparatus.

Auttiority

on Wiring and Construction."

BIdg., Chicago.

AS SIIHPLE AS iTS NAIHE.

The universally adopted National Electrical Code explained
and illustrated in this year's edition of the hand-book.

Standard Wiring

HOW TO
By W. H.

FIND THEM,"

For Electric Light and Power.
By H.C. CUSHING,Jr.,A.I.E.E., Electrical Engineer and Inspector.

HYDE

and

I.

A.

ADOPTED

McMANMAN,

FORMERLY

HASKINS' TELEPHONE TROUBLES.

By the Fire Underwriters of the United States.
By Cornell University, Stanford University and other Technical Colleges

By

and Wiremen.

It Is
It

New

(seventh)

edition

Many diagrams showing

just

out,

70

connections.

pages.

A

com-

Managers

BECAUSE

Cloth, Price $J.OO.

to date.

contains

all

the necessary Tables, Rules, Formulas and

trations.
It settles disputes,
disputes.

and

if

Illus-

referred to before wiring will prevent

and management

of telephones

and

their

appliances.

Sent prepaid on receipt of price.
I

Sent post paid upon receipt of price, by

ELECTRICIAN PUBLISHING CO.,
BIdg., Chlfl»ge,

to-date, practical treatise on the
installation, care
theory,

Flexible Leather Cover (pocket size), $ .OO.

will find this

510 Mirqu«tte

An up

construction,

plete hand-book for telephone inspectors.

Telephone exchange managers and employes
book a great help In locating telephone troubles and remedies therefor.

352 pages.

the only book on Wiring and Construction kept strlctlj

up

Sent Postpaid for 25c.

By J.E.HOMANS, A. H.

and Schools.

over 27,000 Electrical Engineers, Central Station

This little book is strictly up-to-date on all
matters pertaining to telephone troubles and
their remedies.

The Telephone

iio

Electrician Publishinq Go.,
•
•
CHICAQO,

Marquette Building,

EleGtrJcian Publisiiing Co.,
tl/L.

510 Marquette

Building,

Chicago,

III.

—
November

S,

.
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Do You Think?
A COMPANY THAT HAS THE REPUTATION

OF MAKING THE HIGHEST GRADE OF TELE-

PHONE AND SWITCHBOARD APPARATUS
WOULD MAKE THIS S TATEMENT IF THEY WERE
NOT DEAD SURE THEY COULD BACK IT UP.
KELLOGG TRANSMITTERS Guaranteed

BETTER than

" BJLL SOLID BACK."

the

WE STAND READY TO PROVE
Write for new booklet

—

Kellogg Switchboard & Supply Co.

"The Exoress and some
of

it's

THIS STATEMENT.

229 South Green

stooping places."

Street,

CHICAGO.

Party Line Service

ADVANTAGES.
1.

Rings only party wanted.

2.

Locks

all

others out.

Can have up

3.

to 35 on one

line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.
It

New and Revised

KEMPSTER

B.

MILLER, M.

Electrical

as well as Patience, to

American Telephone Practice
By

Capital,

Knowledge and Good Meciianics,

JUST ISSUED.

Edition

requires

make

a

SUCGESSFULTELEPHONE.

E,

OOI«TB5I«TS.

— rlistory and Principles of the Magneto Telephone. — History
and Principles of the Battery Transmitter.
— The Telephone Receiver.
IV. — Carbon Transmitters.
V. — Induction Coils. VI. — BatIX.
VII. — Calling Apparatus.
VIII. —The Automatic Shunt.
The Hook Switch, and Circuits of a Telephone. X. — Commercial Calling Apparatus.
XI, — The Telephone Relay or Repeater. XII. — SelfXIV. — Simple
induction and Capacity.
XIII. — Telephone Lines.
Switchboards for Small Exchanges.
XV, — Listening and Ringing Apparatus for Switchboards, XVI. — Self-Restoring Switchboard Drops. XVII.
—Complete Switchboards for Small Exchanges. XVIII. — Lamp Signal
Switchboards. XIX. —The Multiple Switchboard. XX.— Transfer Systems.
XXI. — Common-Battery Systems.
XXII. — House Systems.
XXIII.— Protective Devices. XXIV.— Distributing Boards. XXV.— Parly
Lines Non-Selective. XXVI. — Party Lines. Step by Step Selective Signaling. XXVII.— Selective Signaling by Strength and Polarity. XXVIII,
— Harmonic Systems of Selective Signaling. XXIX. —Wire forTelephone

Chapter

II.

I

AMERICAN

III.

Use.

XXX.— Pole

ing.

Line Construction.

XXXII.— Underground Cable
XXXIV.
Automatic Exchanges.

struction.

—

XXX VI. — Specifications.

518 large octavo pages, 379

XXXI.— Overhead
Construction.

XXXV.

Illus.

GENERATOR

CENTRAL
ENERGY

teries.

TELEPHONES CALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAN
39

ELECTRIC

TELEPHONE

JACKSON BLVD., CHICAGO

Cable Con-

XXXIII.— Test-

— Storage

Batteries.

Price, $3.00.

This is the first complete treatise on Telephony in the
English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in
the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits.
No diagram is
given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
various independent companies are fully described.
The
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.
Copies of this or any other electrical book published sent prepaid,
to any address in the zvorld, on receipt of price.

MOON

TERMINALS
METALLIC

OUTER
CASE

.

.

Protect the Telephone Cables.
The Metal Case slides either
iin or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record.
cable.

It

has never lost a

Write for Catalogue

and

Prices.

MOON MFG.

CO.,

43-49 S. Canal Street,

Electrician Publishing Co.,

SIO Marquette Bulldlag,
CHICAOO, ILLINOIS.

CHICAGO.

CO.

WESTERN ELECTRICIAN
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POWER INCREASED
27-34 RIALTO BUILDING, CHICAGO, ILL.

*•*

November

ANALYSIS.

KOGAR,

Pi-oslden*

SAMSON TURBINE

Telephone: Harrison 3930 and 3831.

Only 10 Cents Each

AND
HORIZONTAL

Practical

ESPECIALLY ADAPTED FOR DRIVING
HIGH SPEED and EFFICIENCY,

also

Electricity.
How to make a dynamo.
How to make a telephone.
How to make an electric motor.
How to make a storage battery.
How to make a Wimhurst electric machine.
How to make a magneto machine.
How to make a medical Induction coll.
How to make a pocket accumulator.
How to make a plunge batfcery.
How to make a voltmeter.
How to make a galvanometer.
How to make a band dynamo.
How to make a talking machine.
How to make a H H. P. dynamo or motor.
How to make a toy motor.
How to make an electric bell.
How to make a telegraph Instrument.

BALANCED GATES.

These qualities, maintained to such a High Degree of Perfection, assure eiceedlngljr close regulation
and economical use of water. Copy of "OfQcial Holyolie Testa " furnished on application.
Write Dept. "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD,

CO.,

O., U. 8. A.

HIGH-GRADE

These books are illustrated and will bt
sent prepaid on receipt of prh;e.

ENGINES

Publ'g Co.,
BIO Marquette Building,
CHICAGO.

Electrician

VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

TO
THE

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REOUIREMENTS

JAS. C.POND,
Gen'l Pass. Agent,

S.

Kllwaakee, Wis.

ELEVATING = CONVEYING

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
in dining cars are served a la carte.
Nearest
ticket agent can give yon further information.

& SONS CO.,
WIS., U.
A.

HILWAVKEE,

£REAT NORTHWEST

The Wisconsin Central Ey. will take you there
in proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Eow (Lake Front), for St. Paul,

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

Books

ON

ELECTRIC LIGHTING and POWER PLANTS,
of Its

igo2

Dearborn Vegetable Boiler Compound]

UPRIGHT

On account

8,

NEW CATALOGUE

MACHINERY

NOW READY
^ii'-JEFFREY

SEND FOR COPY

MFG. CO. COLUMBUS.O.USA.

Graphite Brushes
That have been

We shall

fully tested and proved superior to any in the market.
be pleased to send sample.

AND SEND FOR CATALOGUE.

MORGAN SMITH

S.

JOSEPH DIXCN CRUCIBLE

CO.,

•

Jersey City, N.

J.

CO., York, Pa.

The business of the
ELECTRICITY MADE SIMPLE. Western Electrician for the
233 Pages.
108

Illustrations.

Cloth $t.OO.

By CLARK CARYL RASKINS.

A BOOK DEVOID OF TECHNICALITIES

Paper

.SO.

SIMPLE, PLAIN AND UNDERSTANDABLE.

There are many elementary books ahout electricity upon the market, but
this Is the first one presenting the matter in such shape that the layman
may understand it, and, at.the same time, not written in a childish manner.
This

work

not Intended for the instruction of experts, nor as a guide for professors.
The author has endeavored to bring the matter
down to the level of those whose opportunities
for gaining Information on the branches treated

Kods Electro-Chemlstry:
Applied Electro-Magnetism: Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing

have been limited.
Fourchaptersare devoted to Static Electricity;
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

The large number of examples that are givei^
to illustrate thepracticalappllcatlonof element-

little

Is

Electricity; Lightning

Electricity, other

ary principles

year 1901 was the largest in
its

history of fifteen years.

;

than Chemical.

JhE PHOSPHOR

REG.TRADE MARKS
'

gaining for It areputatlon.asa
text book for schools and colleges.
Is

BRONZE SMELTINGCO.IIMITED,

2200 WASHINGTON AVE.,PHILADEL.PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

I
•

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
FOR STUDY OR REFERENCE.

m/'
-

ELECTRICIAN PUBLISHINC CC.,5iomar(hjettebldg.,CHICAC0.

//|V

INGOTS,CASTINGS, WIRE, RODS.'SHEETS, ETC.

— DELTA

METAL^

CASTINGS, STAMPINGS and FORCINGS
ORIGINAL AND Sole Makers IN THE U.S.

November

S,
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CEDAR POLES

LIHDSLEY BROTHERS CDMPANY.WnOLESALE PRDDUCERS""Src'ilo".'-"P0RTLAND,QREGON &SPOKANE,WASH. 5Q-FD0T TO 80 FOOT

PRICES:-OUR STRONG
MALTBY LUMBER

CO.,

Bay

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

POIIMT.

Central Manuiacturinsi Go.
Chattanooga,
Tstn.

City, Mich.

Mfrfl.

TIE MEN"
THE SEASON IS GETTING LATE
=AND
YOU REQUIRE^
POLES
CEDAR OR CHESTNUT
we

"THE POLE

M ICM.

and

Dealers in

AND

TsUow

Fine,
Cross Arms,

tODSEt Flss,
OaK Fins, Electrical Uonllings, Dale Braokets.
LAROB .^TOCKH UN HAND,
Delivered prices quoted, F. O. B. cars, yonr city,
la any quantity.

IF

Send your Book Orders

can supply you on short notice.
WRITE US FOR PRICES.

For Fall construction work,

THE MORSE CEDAR

610 Marquette Bldg.. Chicago.

CO., "Producers," Saginaw, Mich.

HALL

WHITE CEDAR POLES.

CEDAR POLES.
From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

C. H.

to

ELECTRICIAN PUBLISHING CO.,

Shiprv^^rtlis

'r-^nfipl:

BROOKS,
WIS.
^^rs^ S'tocsk.
L.

TOMAHAWK,

'frorrt

CEDAR

rdl.es
WR
US

LONG DISTANCE 'PMONE

TE

I

A.P. Hopkins & Co. Escanaba.Mich.

CO.,

WIS.,

Produeirs and Wholesalirs of White Gtdar Products.
Write for a copy of our TELEGRAPH

CODE FOR CEDAR PRODUCTS

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

POLES.

BERTHOLD
& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

ft.

list of

Poles

FULMER LUMBER

D. M.

PINE

Chemical Building.

AND

FIR.

^

POLES

LINE
O^ir
II li

IN

THE

WESTERN

ELEC-

t

POLES
Save You

well.

CO.,

ILL.

Building. Cleveland. Ohio.

g4g uroadway.

New

y. rk.

WESTERN CEDAR POLESHow
stocks:

Idaho— Montana.

O.

FREE.

Prices.

Address B. F. VR EELAND, Denver, Colo. (Main Office.)

J. HLJI
Producers and Wholesalers

Codar

of

Main Yard and Office at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and Pembine, Wis.

Linemen's Tools.

& SONSrc^c?^

We

have a good assortmcDt

ol Poles

on band, and can execute orders promptly.

^e

White
rui't.ki^r.''.' SOUTHERN
CEDAR POLES
J IJ ||
""'^
&
UPON
I II

APPLICATION.
SHIPMENT A SPECIALTY.

SPECIAL PRICES

A. E.

years.

Keystone Telephone Building. Philadelpbia, Pa.

.1 Electric
.

'20

>AY YOVJ
Wo can

25-foot 6's by return mail.

\A/hi-be

lool Booi te^a fcbout liieni.
of interest to all llnemea. Gel k

PROMPT
WHITMORE,

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for

POLE DEALERS ADVERTISING

BUILDERS' TOOLS.

«»THIAS KLEIN

STERLING & SON,
MONROE, MICH.

Money on other Lengths as

)

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

for

CO., Florence, Wis.

CHICAGO,

TRICIAN OBIAIN MOST EXCEL-

copy now.

C.

IT ^^^l
To get our Prices on
npffinvc
OFFIGHS

Pay You Well.

Headquarter*

Inquiries always.

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,

ANDERSON & SONS,

IT'LL

W.

CEDAR

requirements

St. Aubii Ave., Detroit,
Slunafacturers Tools and Iron TVork for
Telephone and Railway Con.structlon,

CO.,

MICH.

ARMS.
LONG LEAF

t?T?AKPTT

H.

SACINAW,

CROSS

for quotations to

Mf.

want your

THE PORTER CEDAR

BUY YOUR POLES FROM FIRST HANDSTHE PRODUCER.

IPaXXaWiv^ (SwJvXu/<W §>A\^^yuvvW a(jurw

Send

We

PRODUCERS.

TORREY
CEDAR CO.,

Cedar

POLES, TIES, POSTS.

230-31-32 Lumber Exchange,

Minneapolis.

II

Cedar Poles

THE BEST POLE

TROLLEY

Write us for Prices,

IN

THE MARKET FOR

ELECTRIC LIGHT WpRK.

Yellow Pine Cross-Arms, Locust and Oak Pins.
Large Stock Always on Hand.
Ask for Prices.

Minn.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

New

York, N. Y^

WESTERN ELICTRICIAN

20

November

8,

The

Revolving Element
of

the

Westinghouse

Has the

lightest weight,

insuring

minimum wear
support, and

on jewel
high

unit of
assures

Lamps

Wattmeter

Integrating:

with

Nernst

torque per

moving weight,
permanency on

cost one -half to run as

compared with incandescents.

light loads.

Cast no shadow.
FOR ILLUSTRATED WATTMETER
BOOKLET ADDRESS THE NEAREST SALES OFFICE OF THE

Do

not

flicker.

::

Westinghouse

Write for

and Mfg. Co., Pittsburg, Pa.

New

York, Atlanta, Dallas. Boston,

Baltimore,

Ahern & Soper, Limited, Ottawa.
Mexico; G, & O. Branlff & Co., City of Me,\lco.

Canada:

Nernst

Lamp

Buffalo, Chicago, Cincinnati, Los Angeles,

Cleveland. Detroit. Minneapolis, Philadelphia. Pittsburg, St. Louis. San Francisco,
Salt Lake City, Syracuse,
Seattle, Denver, Mountain Electric

Co.

Illustrated Booklet

Electric

Pittsburg, Pa.

Co.

1902

November

WESTERN EL.ECTRICIAN

1902

8,

21

ANOTHER STRIKE
ML yJ>J.

Lowi- H

AND THE

u.

Wheat,
::

tfoi^-mwrnmAna

4^

Rye and
Buckwheat

AMHKRHT. WIN,

'Sept.

RESULT.

Flour*.

J7,

,90

;

Fort Cftyne EXeotrie Wor>.s»

Fort Wayne,

Infl.

CantXecen:-

Repljine to your favor regarding our recent experience with
your

Typfl

A iransfonwrs, rould say on the night of July 13th, ono

sixty light transfopser was struck ty a llghlninc discharge and the

corer troken In two parts, one part falling to the ground.

On discov-

ering this we thought the transformer was destroyed and did not attetcpt
.

-

r^-plae© the

net-e

blown fuses.

On taking; It down the following day, wc

surprised on examining the coils that they did not seem burned or

0,7..
daaBgeil In any way, end after a test in the station srhlch showed

we replaced the broken cover and this transrorner has been in constant

service ever since.

enclosed find photocraph nrlcli ve had taken at

the request of your CI\lc8eo representative, we remain.

FORT WAYNE ELECTRIC WORKS,
FOR.T WAYNE. IND.

DUNCAN INTEGRATING
r-

V

WAnMETER

COMMUTATOR TYPE FOR DIRECT AND ALTERNATING CURRENTS

Possesses Many Up-To-Date Features.

JUST THE METER
FOR

DIRECT CURRENT LIGHTING
AND

PDWER

CIRCUITS.

DUNCAN ELECTRIC MANUFACTURING
MANUFACTURERS OF ELECTRICITY METERS.

CO.,
LAFAYETTE.

IND.

WESTERN ELECTRICIAN
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THE WORTHINGTON
Wag9r

-

Tube SccHonxS

BOILER

WIRt

BRAb5

ALUS-CHALMERS
CHICAGO,

CO.,

U. S. A.
Sole Builders
of

REYNOLDS
CORLISS
ENGINES

OUR
JiOOK.

For All

Compact, Economical, durable,
High Pressures, with Safety.

A.

BRICK-WORK

II
Joints,
^U:

Bent Tubes, Screwert
Gaskets or Xieaks,
SPECIAL ENGINES FOR ELECTRIC LIOHTand STREET RAILWAY PURPOSES.

NEW YORK SAFETY STEAM POWER
60 S. Canal

Mew

Power Purposes

York.

Boston,

St., Chicago,

Pfiiiadelphia.

PUMPS AND

RIEDLER

CO.,

AIR COMPRESSORS.

'-'E5

NCftNAlST

CHICAGO

III.

FOR METAL WORWIC:

U-SA

ILL-

'

="":.r.!S-"'r

San Francisco.

VULCANIZED FIBRE.
StvirtevaLfit SteaLin FoLfis

Highest znies for electrical insulation and mecbaoical cufposcs, in sheets,
and special shapes. Catalogues and samples on application.

tutxt, rods

VULCANIZED FIBRE

CO.,

Wilmlng:ton, Del.

-

WITH

DIRECT CONNECTED ENGINES

When you

get our

STERL ING
We send

ivi

you

]ami:)s.

THE

We get.your

sTERUHe

Electrical Mfg. Co.

You send

us coin.

W^ARREN, OHIO.

o o e: F? IM H
AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

Write

for cataloguo.

193-197 River

St.

DETROIT MICH

REFLECTORS!
Made

STURTEVANT

STEEL

PLATE

miRBOR

STEAM

FANS

KEFLlflVTOBS
ClilJSTACRS.

in

many

with prisms

sizes

and

styles.

Trimmed

if desired.

We also

manufacture

Silver end Opal Glass Inverted Double Cone
Reflectors, Chandeliers and Sun Burners

in countless variety are built for purposes of Ventilation,

For

Mechanical Draft, etc. The engines are specially designed
for direct connection and make it possible to operate the fan
at any time independently of other machinery. We can meet
any requirements as to volume, air pressure, type of fan, etc.

tilating

liglitiner

and ven-

Churches,
Theatret,
Halls and
Public Bulldlnes.
Street and Ornamental

Sign Lamps of Every
Kind for Oil, Gas or
Gasoline. Border

B. F.

BOSTON. MASS.
New York

Lights, Bunch Lights,
Foot Lights and Gas
Stands for Theatres.

STURTEVANT CO,
Philadelphia

SEND FOR CATALOG.
London

Chicago

AMERICAN REFLECTOR & LIGHTING COMPANY.
271-273 FRANKLIN STREET, CHICAGO,

I Black Diamond
Bst. 1803.

File

Works I

Inc. 1895.

Twilve
Medalt

Awarded

at

International

Expositions

OtJU

OOOUS ABE ON BAIiK IN ETEBT liBADINS HABBWABB
HTOKB IN THE [7NITEU STATES AKD VANABA.

G.

&

H.

BARNETT COMPANY

PHILADELPHIA, PA.

ILL., U. S. A.

ini.

yol.

?n Ann.

$3.00

NOVEMBER

CHICAfiO,

gSE?.g.!:^^X^.'t:°.ir.l!?o°

70-8! Cornhlll,

CHICAGO.

NO. 20,

Hationn!

Rubber

RUBBER COVERED. WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WE«TEBN SCLLING ACCNT,
The Simplex Electrical Co.,
H. R HIXSON.
Mona'ir.ock Blocll.

* Copy.

INSULATED
WIRES AND CABLES.

SIMPLEX
in:

mQmrs

lT^iti?lfWsrrT.?J:.

15, 1902,

Co.'s

RUBBER COVERED

BOSTON, MASS.

OFFICK AND FACTORY: BRiSTOU

R.

1,

TRNOC HAtlK

18S9—Paris Exposition,
Medal for Bnbber Insulation.
1893- World's Fair,
medal for Bnbber Insulation.
TII£ STAIVDABD

CRESCENT RUBBER INSULATED

WIRES AND CABLES
Nattonal Code Htmndard.

CRESCENT INSULATED WIRE AND CABLE

FOR

BVBBFB IN!SlTI.A.TION.

Otonite Wires, Okonite Tape,

Manson Tape, Candee

THE OKONITE
S."ii™M 2"^,(. f "«'"9"»-

"';?o'.?^'

Wires.

York.

NEWARK,

Geo.T. Manson, Gtn'l Supt,
W. H. Hodglns, Sacf.

M.

J.

OT«r ten tl30usand( 10,000) mllesinuse. Received thshlgliest
award In Its class at Paris Exposition, 1900, and

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

^jdbL Standard Underground Cable

Paranite Rubber Covered Wires and Cables,

82a,Ttj»Rookei^.
Chicago.

UNOERGROUND. AERUL. SUBMARINE AND IKSIBE.USE.

All

Wires are tested

JONESBORO,

at Factory.

INI>.

TKT
m

Elect ricCables,Conduifs,Wires and Accessories.
AlBo High drade Bobber Covered TVlree and Cables.

2,000

t

ELECTRICAL WIRES

Incandescent Electric Light Manipulator Co.,

le Bedford St.,

Boston, Mass.

iPBOENIX GLASS CO.!

OF EVERY DESCRIPTION.
ELECTRICAL ENGINEERING TAUGHT BY MAIL.

CROWN

MANUFACTURERS OF

HAIL BONOS.

GAS AND ELECTRIC

Write for our free Illustrated Boot,
"Caa I Become aa Electrical Eoglaecr."

We

GLOBES,_SHADES,

teach Electrical Entrlneerinc. Elec-

American Steel &Wire Co.

tric Lighting. Electric RaUwaya. Mechaoleal &iirineeriDg. Mechanical Drawing,

lo^tltuW
at vour borne, bj- mall,
IndoreW by Thos. A Edison.
Institute*
Electrical Engineer
etc.

USE.

IN

Bipolar and Multipolar Motors
from K to 50 horsepower. Dynamoa from 10 lights to 700, We sell
or rent, Good proflta tor agents,
Tbe Hobart blec. Mfg Co.Troy, Oblo

BARE AND INSULATED
Th* Incandescent Lamp R«p1acer and
Cleaner replaces and cleans any c. p. lamp
any height or angle.

Go.

56 Liberty St.,
1225 Betz Bide..
New York City. Philadelphia, P*.
101 Milk St., Boston.

Weailiigtiousb Bldg.,
Pittsburg.
Mills Bldg., San Francisco.

TEUEPHONE, TELBORAPH AND FIRE ALARM CABLES.

I

I.

Pan-American, Buffalo. 1901.

^^^

.

CO.,

^<' Factory. TRENTQN, M.

General Oppicns: Century Building,

CO., Ltd

253 Broadway, New

<>'''<=

CONTINUOUS BAIL JOINT CO. OF AM.

Sole Manufacturers of

TIUUlEMNak

""'

•3"barcuy'str%ET.

Etc.

SEND FOR copy OF OUR NEW
AND LATEST CATALOGUE.

.

Dept. K.

240-242 W. 23d

St.,

New

CHICAGO.

NEW YORK.

WORCESTER.

DENVER.

SAN FRANCISCO.
Pittsbnrg.

York.

Hew

York,

Chicago,

|

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.
Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

iFIBPf-GRAPHnE

There's

No

Friction

MONARCH

tbe PlbrcGraphlte Commutaloi Bniih.
Being 90 percent, pure grapbhe, It iniurei low
rciiscznccf DO iparklng under varying load, and
longer wear,
TLere i> no jreaaing required.
The Fibre-Graphite it therefore the most economic bmsb on tbe market. Send for price list,

with

COMMUTATOR

BRUSH

III

11

247-249 Pearl

THE

HOLMES FIBRE-GRAPHITE MFG. CO.
SI»Wakefielil

•.-\5-VViW.\C(.l\Ut

SI..

Germantown, PfllUDELPHIA.

WE CARRY GLOBES
AND SHADES FOR
ALL KINDS AND

5
CENTURY

Waverly Park,

Ingtofflent
NEWARK, N. J.

hmM M

7esto&
VnvXnXA

Voltmeters

SUtios Instrmests.

meterH.

*nX

prlncipts anil are ja«
K% oar regTjliir
8*a(KUrd Portable IHrect
Ottirent
Volnneters and
AiBiDeters, bnt are much
JM«e r, and tb© working
fvta are iaclcMod In a

Our Semi-Portable L«»
boratory Standard Voltmetor-i and Ammeters are

§hi«iM«

Wett.:>n

Mention tlie

SEND FOR OUR ILLUSTRATED

Mil-

Wattmeters

OurportablolDstromenlB

•^y

BKRLI7r~Earop«an

AND ENCLOSED
OUTER AND INNER
ARC GLOBES.

OPEN

Beadl off
l^IilllTolt-

are recoHnlzed B««tandnrde
throiwtUout the civilized
world.

dwil^ed. dost-proof
«Ht4roa cajte which ftflect-

*:tr*cal In.rtruinent Co., Rlt-

TYPES OF LAMPS.

CATALOGUE.

CircultH.

M accQrat^

the in^tmMitafrom dl^torblag la^eooea of external mag••tte flelda.

-^yn

nndVoItmeters, for Alternatln^ aad Direct Current

b— »d

t^ejy

and

Ammpter«OQd

niiim<;t<ir»,

Tbe«« laBtmmeDts are
apoD tbe »ame k^Q-

Co.,

Sla&dd

Di rect

HOUSE

AMERICA MUKING A SPECIALTY OF ELECTRICAL GLASSWARE.
2/4"-

^yESTflH

ONIiY

FIRE APPLIANCE CO.,
New York City.

St..

ntill

Weaton Standard Illamlnated
J>lal Pateatial Indlcatar,

Style B.

better.

They are the moat reliable. ab«olQte standarda for
Labor atorr lu*.
Lor.don-F.lllott Bro»., No.
101 !Jt. Martini I.Ane

Wzman Elbcthicux when writing for ratalOKue-i

THE CENTURY GLASS COMPANY,

BELLAIRE, OHI
iKir;r

FOR HIGH GRAOe

VARNISM
INSULATING
ADDRESS
Standard Varnish Works

CHICAGO

NEW

YQ'H,K;';,ir

:,..,. ^^^;,.'La»#?lP^

WESTERN ELECTRICIAN
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Electrical

Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service.
250 K.

W

3 Phase

"Ceco"

Direct-Current Enclosed

Allernator.

^^Ccco^^ apparatus is

modem

"Ceco" Motor.

in design, accurate in construction,

Write

and superior in performance.

Catalogue 27.

for

Christensen Engineering Company,
MILWAUKEE.

THE

TAYLOR CHEMICAL CO.
PENNYAN,
Capital Stock,
Officers:

Edward

R. Taylor,

Penn Yan,

H. Y.

Edward

J.

More than three million pounds

made by a new

Par Value,

$500^000.

-

electrical process.

new

basis.

Fully

protected

See Electrical "World and Engineer

page 1028; Electrical Review
143-4-5,-

and Harpers Weekly,

of

of

Feb.

May

goods

of

demManu-

17,

by patents.

,

i902,_pages

page 641.

The

58, says:

Y., Sec.

^m

-

..
V

of the

most ingenious as also one

chemical applications of electricity."

of the

of

production insures an

8

per

most recent

Good chance

get in on the ground floor of an industry that
rate

1

Dec. 21, 1901,

U. S. Census Bulletin, No. 210, June 25th. page

"One

-$10.00 Per Share.

ipIf

Fully

ist,

-

Hutchinson, Cincinnati, O., V.-Pres. C. A. Taylor, Penn Yan, N.

onstrated and a complete success.
facture of many chemicals placed on an entirely

N.Y.

rer';.

is

1^

andTreas.

m
'

"'^'

*

iHUTi

to

sure to have a large future.

dividend from the

start.

Long

established business.

Limited amount

Present

of stock for sale.

For

particulars apply to

EDWARD R.TAYLOR,

Penn Yan,

N. Y.

1

:

November

15,

1

.

1

.

.
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The ElectricPHIStorage
BatteryCo.
LADEL PH
lA

MANUFACTURER

Cbloribc Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

Price Lists and Descriptive Builetins forwarded

upon request-

SALES OFFICES:
PHILADELPHIA.

BOSTON,

Allegheny Ave. and Itnh
ST. LOUIS,

Waiaright

liuikiiiiir

60 State

St.

Street.

NEW YORK.

CHICAGO.

100 Broadway.

Marquette liuilding.

BALTIMORE,

DETROIT.

Continental Trust Building.

Michigan Electric Company.

CLEVELAND,

New England

HAVANA, CUBA,

SAN FRANCISCO,

P. G, Greenwood, Mgr,,34 Empedrado St.

Nevada Block,

Building:.

ELECTRIC

SPRAGUE

COMPANrS

DIRECT CURRENT MOTORS
are unequaied for driving ail
classes of machine tools.
Write for Descriptive Bulletin No. 206.

GENERAL OFFICES:

527 W. 34th

New

St.,

YEARLY INCOME

$100,000

York.

now using Federal

All-Metal Electric Signs. Will average $200 to
Engraving shows our new No. 108 ornamental
Write for Bulletins descriptive of Federal Signs. Mailed free to central stations.

to fifty central stations

$300 per year per K\v of station capacity.
sign.

CHICAGO OFFICE:
Fisher Building.

FEDERAL
ELECTRIC
MARKET
CHICAGO,
84

ST..

COMPANY.

ILL.. V, S. A.

RHEOSTATS
^:
ELECTRIC CONTROLLING DEVICES
AND

OF EVERY DESCRIPTION.

^

THE CUTLER-HAMMER MFG. CO.

AGENTS
STURTEVANT ENGINEERING Ca, LONDON, ENG.
KILBOURNE & CURK CO., SEATLE. WASH.

An INCANDESCENT LAMP represents a

408

minimim.

NEWARK,

N. J. R. R. Ave.,

and skilled workmansiiip,

A successful lamp maiuficturer can not

N. J.

BRANCH OFMCES:

NEW YORK-CHICAGO.

MILWAUKEE.

large Investment of capital, Ingenuity

BAKER

(Igilance In cutting costs to a

MAIN OFFICES.AND FACTORY:

& OO.'SNEW YORK.
1

it

is

sold at a price io low as to necessitate eternal

afford to experiment with poor materials.

popularity of

iiie

l-iC\TIIMUIN/l

I

20 LIBERTY ST.,

This explains

We Duy

ana

Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
—
Akron Smoking Pipe Co
Allen Oompany, L. B
11
Allls-Cbalmers Company
20
American Battery Co
Amer. Electrical Heater Co..—

—

15
Amer. EL Telephone Co
American Electrical Works.. 11
American Refl. A Lighting Co.20
American School of Corresp. 7
Amer. Steel & Wire Company 1
17
Anderson A Sons, W. H
Audel A Company, Theo

—

Baker

—
G.

A

H.

. .

.20

—
Barron A Co.. J. S
Biyley A Sons Co.,
16
Beardslee Chandelier M fg.Co. 10
Beardaley Gravity Dam A
Construction Co
B«rthold A Jennings
17
Bealy A Co., Charles H.
20

W

—

Edward
EL Construction

Bonville.

Bo9sert

11

Co.. 9

Brooks. Hall L

17

Brown A Leasure
Buffalo Forge Co

20

Camp Comrwiny, H, B
Central Electric Co
Central Manufacturing Co..
Central Telephone A El. Co,
Century Glass Co

10
7
6

.—
.

—
1

Chaae-Sbawmut Company... 11
Clilcago
C.

A

N.

.

A Alton Ballroad....l2
W.E. B
8

.

.

3

Barlo

12

Fuse Wire A Mfg. Co. 20
Chicago House Wrecking Co.l3
Chicago Insulated Wire Co..-C. M. A St. P. R. R
8
Chicago Pay Station Co
14
Christensen Engineering. Co. 2
Consumers Carbon Co
8
Continuous Rail Joint Company of America
I
Crescent Ins. Wire A Cbl. Co. 1
Crocker-Wheeler Company 5
3
Cutler-Hammer Mfg. Co
Ohlc.

Cutter Elec.

A Company

Vacuum Co
Bamett Company,

Chicago Edison Company. 4,

A Mfg.Company—

D. A W. Fuse Company
Dearborn Drug A Cbem. Co.
Diamond Meter Company

—
16

.

—

Dixon Crucible Co., Joseph., 16
Duncan Electric Mfg. Co.... 19
Edison Decorative

A

Edwards

—

10
7

A Company

1

Electric Appliance Company.lO
Electric Storage Battery Co.. 3
Electrician Pub. Company.. .1:1

Faries Manufacturing Co — —

Federal Electric Company... 3
11
Fisber Electric Company
"For Sale" Advertisements.. 12
Ft. Wayne Elec. Works., Inc.l9
17
Fowler, John H
Franklin Eng. A Elec. Co

—

Co.. D.

M

.

A

Russell Mfg. Co.. 10
Hartford Steam Boiler Inspection A Insurance Co.. 8
Hazard Manufacturing Co.. -.20

Helios-Upton Company
Hobart Elec. Mfg. Company.
Hoffman, G.
Holmes Fibre- Graph. Co
Hopkins A Co., A. P
Huebel Company, G. J

5
.

W

Humphrey, Henry

1

12

A

James

Co.,

16

17

16

H

10

Co

Illinois Electrical Mfg.

.

.—

Maintenance Co

12

Incandescent Electric Light
Manipulator Company
Indiana Bub. A Ins. W. Co.
India Rubber A Gutta Percha
.

l
1

—

Jeffrey Manufacturing

Co

Johnston, Thomas J

Leather Preserv. M. Corp

01a.ssi±lecl

Ii3.ci©3is:

Matthews

A

Mayer, Geo.

Bros. .

W. N

.

.

. .

. 1

M

McLennan & Company, K
McNamara Brothers

Pignolet, L.

S.

l

Co

H5

M

Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company
Mott A Company. J. E

A Co., Eugene
Murdock Parlor Grate Co

National India Rubber Co
Naugle Tie Co., E. E
Ni-rnst

Lamp Co

N. Y. Safety Steam

Ins.

Norton Elec'l

Sterrett

17

Stilwell-BIerce

Company
Stow Mfg. Company

~
9

Reliance Electric Company. .15
Replogle Governor Works.. .16

Reynolds Electric Company.—Cyrus W
II
Roebling'H Sons Co., J. A
8
Rooney-WestburyEl.Lmp.Co.lO
Rose Electric Company
13

Rice,

—

Sargent A Lundy

,

8
10
H
1

—
18

Wire Co
9
Power Co. 16
Instrument Co.—

Sawyer-Man Elec. Company.—
Schoonmaker Co., A. Q
13
Schott, W. H
10
Schureman A Hayden
12
Scientific Exchange
12
Shelby Electric Company ...
Simplex Electrical Co., The.
Simple.^ Elec. Heating Co..
Smith Co., S. Morgan

Paragon Fan A Motor Co
ParseU A Weed....,
Perrlzo & Sons

—
8
17

Spies Electric Company
Spraguc Electric Company..

o* A.CL^r^irtl&GXxxGXx't^

Equipment Co

CSe?©

Company

c...l5

Sturtevant Company, B. F...20

Taylor Chemical Co
Toerring Company, C. J
Torrey Cedar Company

10

Triumph

10

Electric

U, S. Electric Mfg.

2
17

Co
Co

15

Valentine-Clark Co., The .... 17
Vindex Electric Company.... y
Vought-Berger Company
7
Vreelaud, H. F
17
Vulcanized Fiber Company 20
.

.

—
Wagner Electric Mfg. Co
Wagor Mfg. Co., P. R
8
Walsh's Sons A Company .... 12

,

Standard Pole A Tie Co
Standard Uttderg. Cable Co.,
Standard Varnish Works ....
Standard Vitrified Cond. Co.
Stanley Instrument Co
Station

13

—

Stromberg-Carlson TeL Mfg.

Western Electric Company... 7
—
Western EL Supply Co
Westlnghouse
Electric
A
Manufacturing Company 18
,

Okonite Company, The
1
Osburn Flexible Conduit Co.—

Pump Company
13
A Smith- Valle

10

Rauscher, John

Hugo

Steam & Elec'l Equipment Co.l3
A Son, W. C
17
Sterling Electrical Mfg. Co.. 8
Sterling Electric Company.,. 14
Sterling Varnish Co., The
10
Sterling

17

Pittsburg A L. S. Iron Co
Porter Cedar Company

Monarch Fire Appl. Co

New York

—

Company

Phosphor-Bronze

Reisinger,

14
. .

Mechanical Appliance Co.
Metropolitan TeL A El Co..
Mica Insulator Company ....
Miscellaneous Advs
.,

II

Co.... 14

KokomoTeL A EL M.

11

Wire Co.. 11

Phosuix Glass

9

Maley, Martin
11
Maltby Lumber Company.. .17
Manhattan Elec. Supply Co..~
Marinette Iron Wks. Mfg. Co.l3
Marshall-Sanders Co
8

5

Eugene F

Machado A Roller

16

17

Company

Phillips Insulated

Phillips,

Munsell

Insulating Company
4
Inland Printer Co
Internafl Corres. Schools....International TeL Mfg. Co. ..15

Phelps

Lindsley Brothers Company.. 17
Lowell Model Co
8

.

1

——
4

Leffel

.

Kartavert Manufacturing Co.20
Kellogg Switchboard A Supply Company
15, 17
Klein A Son, Mathlas.,
17
Kohler Brothers
10

General Electric Company...

T^oi*

.

Hamblin

,

1

Electrical Engineer Institute.

Fulmer Lumber

—
—
—

Illinois

Minia-

ture Lamp Department
Edison Mfg. Company

General Incandescent Arc
Light Company
General Incand. Lamp Co
Gould .Storage Battery Co
Great Western Smelting &
Refining Company...
12
Gregory Electric Company
12

I*^g;^ ^«

.

Weston Electrical Inst. Co... 1
Whitehead Machinery Co. ...13
Wbltmore, A. E
17
Wlckes Bros
12
—
WUlyouDg, ElmerO
Wisconsin Central R. R
Worcester Company, C. H

16
17
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Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Etc., Etc.

VI

CHICAGO EDISON COMPANY, 139 Adams

I

Co.

Street.

CHICAGO.

^^^^^S^^^^^^^^^^^^^^^^^^MjX^^JtJIt^^^^JltjX^^^^^^JIt^^Ji^^Jlt^Jlt^^^^jX^^jX^^^^^SJiJiSS^^i

THE GENERAL ELECTRIC COMPANY'S
Series Enclosed

Arc Lamps
LIGHT THE STREETS OF MOST

OF THE PRINCIPAL CITIES OF
THIS COUNTRY.

Write

GENERAL
There

OFFICES:

is

for

New

=

Catalogues.

=

SCHENECTADY,

No Higher-Class India-Rubber

N. Y.

Insulation

For Wires and Cables than

HABIFRSHANA/.
Authorized Manufacturers of th»

IX f-1-exibl.e:

-tube

\a/ire.

The India-Rubber and Cutta-Percha

insulating Co.,

MAIN OFFICE, Glenwood Works,
Sales Office,
IB Cortlandt St., New York.

YOIMKI ;rs,

im.
(10928)

••••• {••
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TYPE K

TRANSFORMERS,
COLUMBIA LAMPS,
I.

X. L.

WEATHER PROOF
-

WIRE.

WE WANT YOUR ORDERS,
264-266-268-270 FIFTH AVENUE.
(Urntral €littrir fctiRm^,
CHICAGO.
PITTSBURG TYPE

K.

BEMERAL
WESTERM

AOEMTS

HYLO LAMPS
ON A METER RATE
EDUCATE PEOPLE

TO USE MORE CURRENT.

HOW?
—

Teaches People to Turn Lamps
Down Instead of Out
See?
Profitable Points for Central Station

you

If

HYLO
nish

it

sell light on flat rate,
lamp and save current ?

You

free.

you are

Men.

why don't you push the
You could afford to fur-

certainly cannot afford to refuse to sell

it.

HYLO

on meter you need the
for this reason: one baby filament will not start your meters,
and you will make the customer a present of ten watts now
and then. But are you letting this one fault (of the meter)
outshine all the advantages of the H Y L O? A meter too
If

selling current

slow to catch 10 watts will be very likely to miss one 8 c. p.
lamp or be altogether too slow if it moves at all. Therefore,
it is much better to give a customer a JO-watt lamp all night,
and no more, than to take the chance of giving him 25 or 30
watts. We insist that you will gain on the item of meter slip

by using

H YLOs.

Besides,

we

are advertising so heavily

that your customers will eventually get the

and you had

better score a point

PHELPS

H-U.

all

over the world

HYLO anyway,

and provide

it

CO., DETROIT,

for

them.

U. S. A.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

)
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Vice-President and Secretary.

Standard Vitrified Conduit Company
St,

UNDERGROUND

VITRIFIED SALT GLAZED

CONDUITS AND INSULATORS

lli

%
1ft
St,

General Office,

39 and 41

New York

Cortlandt Street

1ft
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CLASSIFIED INDEX OF ADVERTISEMENTS.
Adjusters^ Inc. liamps.
Ipo. El. Lt. Manipulator Co.
Vought-Berger Company.
Anchors (TeL Tel.)
Matthews & Bro.. W. N.

&

Annnnciators.
Central Electric Co.

Edwards

& Company.

Solder.
Western Sm. and Refg. Co.

Batteries and Jars.

Bossert Elec. Const. Co.
Central Electric Co.

Electric Apnliauce Co.

Chase-Shawmut

Rauscher, John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Bressing.
Leather Preserver Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Blowers.
Buffalo Forge Co.
Sturtevant Co.,B. F.

Franklin Eng.

Boiler ConipOTinds.

& Chem. Wks.

Boilers.

Power Co.
Whitehead Company, W. W.
N. Y. Safety Steam

Books.

i:iectrical.
Theo.
Electrician Publishing Co.

& Company.

BmslLes.
Central Electric Co.

Hobart Elec. Mfg. Co.
Co.

Points and

Central Electric Co.
Chicago Edison Co.
Consumers Carbon Co.
Electric Appliance Co.
Relsinger, Hugo.
Western Eleot. Supply Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.
JElectric RailTvays.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westinghouse El. & Mfg. Co.

Morgan.

Chains.
Jeffrey Mfg. Co.

Electric Signs.
Federal Electric Company.

Circuit Breahers.

&

Co., F. B.

&

Mfg. Co.

Wayne

Elec. Wks., Inc.
Western Electric Company.
Westinghouse El. & Mfg. Co.

Coal and Ashes Handling Machinery.
Jeffrey

Mfg

Co.

Coils and TlEagnets.
Western Electric Co.
Allen Co.,

Co., K.

L. B.

Central Electric Co.
Electric Appliance Co.
Osburn Flexible Conduit Co.

Sprague Electric Co.
Standard Vitrified Gond. Co.
Westpm Elect. Supply Co.

Construction

&

S.

Repairs.

Weed.
Spies Electric Company.
Western Electric Co.
«fc

Beardsley Gravity
Construction Co.

Kohler Brothers.
Mayer, George M.
Mott & Company,
Sargent & Lundy.

E.

Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Machado &

Roller.
Elec'l In.strumentCo.

Plgnolet, L. M.
Stanley Instrument Go.
Wagner Electrlc-Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
El.

Dam &
,

& Mfg. Co.
Inst. Co.
Q.

Besly & Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Elevators-Conveyors.
Jeffrey Mfg, Go.

Engines. Steam.
AUis-Chalmers Company.
Bayley & Sons Co., W.
Buffalo Forge Co.
N. Y. Safetv Steam Power Go.
Sturtevant Co., B. F.
Wliitehead Machinery Co.

Fan

Outftts.

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

American
American

Electrical Works.
Steel & Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire &Cbl. Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.
Indiana Rub. & Ins. Wire Co.

India Rubber & Gutta Percha
Insulating Co.
Kellogg Switch. A Sup, Co.
National India Rubber Go.
New York Insulated Wire Go.
Okonite Co., The,

Eugene

P.

Phillips Insulated Wire Co,
Roebllng's Sons Co. J, A.
Simplex Electrical Co.
Standard Underground G. Go,
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Bossert Elect. Const. Co.

General Inc. Arc Light Co.

Jjamp Gnards.
Hamblin A Russell

Files.
Barnett Co.. G. & H.
Fire Extinguishers.

Monarch

Flrfe

Fixtures,

Wagor

Appliance Go.

and Elec.

CJ^as

Flashers.
Reynolds Electric Company.

Flexible Shafts.

Sturtevant Co.. B. F.
Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.

Western Electric Gbmpany.
Western Elect. Supply Go.

Gears.

& Co.. Chas. H,
General Elec. Supplies.
Besly

Central Electric Co.

Chicago Edison Go.
Electric Appliance Co.

Manhattan Elec. Supply Co.
Vought-Berger Co.
Western Electric Co.
Western Elect. Supply Co.

&

Manipulator Go.

Westinghouse

ing Apparatus.

El.

Insurance.

A Mfg.

Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Go.

Kartavert Mfg. Go.
Mica Insulator Co.
Munsell & Co., Eugene.
National India Rubber Co.
New York Insulated Wire Go.
Okonite Co., The.
Phillips Insulated Wire Co.

Mechanical

Simplex Electrical Co.
Standard Underground C. Go.
Standard Varnish Works.
Standard Vitrified Gond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co.

Scientific

American

E.

Co., C. H.

Go.

Morgan.

StilweU-Bierce Smith- Vaile.

Co.

Fi. Wayne Elec. Wks., Inc.
Gonerallnc. Arc Light Co.
We'stinghouse El. A Mfg. Co.

Mining Apparatus, Elec.
Crocker- Wneeler Company,
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Westinghouse El. & Mfg.
(See

Dynamos

Ca
and

Motors 1.

Kame

Plates.
Murdock Parlor Grate

Nernst

Co.

Central Electric Company,
Christensen Engineering Co.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Wire Co.

Rail Joints.
Concinuous Rail Joint Company of America.

Vindex Electric Company.

Wagner

.Gt. West. Sm. and

Refining Co,

Reflectors and Shades.
American Refl. A Lighting Co.
Farles Manufacturing Co.
Western Electric Co.

Re -Win ding— Repairs.

Truchs, Electric Car.
General Electric Co.

Westinghouse El. A Mfg, Co
Turbine s,W^ater Wheels,
Leffel A Co., Jas.

Smith

J.

Vulcanized Fibre.
Vulcanized Fibre Co.
Co.

WaterM'heelGovcrnors.
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

Rose Electric Company.

Hazard Manufacturing Go.

Schoonmaker Co., A. G.
Schureman A Hayden.
Station Equipment Co.
Steam & Elec. Equipment Co.
Walsh's Sons A Co.
\YhItehead Machinery Co.
Wickes Bros.

Slate.
Edward.

Maley. Martin.

National India Rubber Co,
Okonite Co,, The,
Phillips Insulated Wire Co
Roebllng's Sons Co., J. A.

Simples Electrical Co.
Standara Underground G. Co
Western Electric Company.

W^ire. Bare.
American Steel A Wire Co

Besly A Co., Ghas. H.
Central Electric Go,
Electric Appliance Co,
Okonite Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co,, J. A.
Standard Underground C. Co.

McNamara Brothers.
Soldering Stichs, Salts
and Paste.
Western Electric Co.

Speaking Tubes.

Western Electric Co,
Western Electrical Sup. Co.

"Central Electric Cb.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

A.<3lv©irtis^mL^*»t®

^^^

Morgan.
Smith-Vaile

Varnishes,

Illinois Electrical Mfg. Go.
HI. yaintenance Co.
Matthews A Bro., W. N.

Edwards & Company.

Co., S.

Stilwell-Bierce

Standard Varnish Works.
Sterling Varnish Co,

Badt A Co., F. B.
Cutler-Hammer Mfg, Co.

IJonville,

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Refiners.

Allen Co.. L. B,

L<anip».

Lamp Co.
Nippers and Pliers.
TOeln A Son, Mathias.
Packing.
Besly & Co.. Chas. H.
Patent Attorneys.
Nernst

Johnston, Thomas
Rice, Cyrus W.

Pump Company.
Bail Bonds.
Steel &
Co., F. B.

H.

Transformers,

(Oil).

American

A Sons, W,

Klein A Son, Mathias.
Western Ek-ctric Co,

Morgan.

Chicago House Wrecking Co.
Gregory Electric Go.

Meters.

Tools.
Anderson

Sterrett

A

Telephone Co.

Western Elec. Supply Co.

Jeffrey Mfg. Co.

Badt

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
International Tel. Mfg. Co,
Kellogg Swltchb. A Sup. Co,
Kokomo Tel. A El, Mfg. Go.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Go.
Stromberg-Carlson TeLM. Co.
U. S. Electric Mfg. Co.
Western Electric Co.

Pow^er Transmission
Machinery.

Pumps

Exchange.

boards.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.

Porcelain.
Akron Smoking Pipe

Slate

Telephones, Telephone
Material and Sivitch-

Second-Hand Mach'y.

]>raft.
Sturtevant Co., B. F.

Motors.

(

Bonville, Edward.
Maley, Martin.
McNamara Brothers,

Pitt.jburg

Western Electric Co.
Westinghouse El. A Mfg.

Mica Insulator Co.
Munsell & Co.. Eugene.

Central Electric Co.

Switchboards
and Marble).

Technical .Agency.

& Sons.
A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. G.
Perrlzo

S.

(30.

Hellos-Upton Co.

Maltby Lumber Go.
Morse Cedar Co.
Naugle Tie Co., E. E.

Co., S.

Wire

Co.
Electric Storage Battery Co.

Lindsley Bros. Co.

Smith

A

Gould Storage Battery Co.

Fulmer Lumber Co., D. M.
Hopkins A Co., A. P.
Huebel Company, C. J.

Whitmore, A.

Steel

American Battery

Brooks, llall L.
Fowler, John H.

General Electric Co.
Gen'l Inc, Arc Lt. Co.

Anderson A Sons, W. H.
Klein A Son. Mathias.
Magnet Wires.

Mica.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.

Poles and Ties.
Berthold & Jennings.

Worcester

Electrical Inst, Go.

American

Rheostats.
Co.

liinemen's Climbers.

Diamond Meter Co.
Duncan Electric Mfg.

Weston

Springs.

Storage Batteries.

Chicago Edison Go.
Gregory Electric Go.
Illinois Electrical Mfg. Go.
Schureman A Hayden,

(See Insulated Wires.)

Hartford Steam Boiler Inspection & Insurance Co.

c>«

Replacers

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

BulTalo Forge Go.
Sturtevant Co.. B. F.

ITor A.ll>l:i^l^©tio»l In-d^JK

Incslnde scent—
Cleaners.

IJamps,

Central Electric Co.

Heating and Ventilat-

Sold.
Baker A Company.

Smith Co.,

liightning Arresters.

Co.. Ghas. H.

and

Stllwell-BIerce Smith- Vaile.

Inc. El. Lt.

Dixon Crucible Co.. Jos.
Holmes Fibre- Graphtte Go.

Platinum Bought

Pulleys,

Manipulator Co.
Vought-Berger Company.

Graphite Specialties.

Speed Indicators.
Besly A Co., Ghas. H,

Co., Chas. H.

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Go.
General Inc. Arc Light Go.
General Inc. Lamp Co.
Phelps Company.
Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Shelby Electric Go.

Inc. El- Lt.

Electrical

&

Phosphor BronzeSm.Co.,Ltd.

Central Electric Co.

Iiamps, Inc.. Adjusters.

Century Glass Co.
Phoenix Glass Go.
Western Elect. Supply Co.

A

J.

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El, A Mfg. Co.

Fisber Electrtc Company.
General Electric Co.

Globes and
Glassware.

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Go.
Gregory Electric Go.

Iiamps, Incandescent.

"Wire.

Central Electric Co.

Chase-Shawmut

Wayne

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Forge Co.

Besly

Hoffman, Geo. W,

Adams-Bagnall Elec. Co.
Ft.

Phosphor Bronze.

PoUsh (Metal).

Central Electric Co.

Toerring Go.,C.

Stow Mfg. Co.

Fnrgee,

Fuses and Fuse

Mfg. Co.

JIfg. Co., P. R.

Lamps, Are.

Beardslee Chandelier Mfg.Co

Be^y &

Insulated TVires and Cables—Magnet Wires.

Phillips,

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Go.

Inspection
J.

Central Rlectric Co.

Westinghouse

Go.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Incandesent Electric Light
Manipulator Go.

H.

W, H.
Electrical Instruments.

Norton

LoweU Model

Holders, Inc. liomps.

Electro-Plating Mach'y,

Contractors and £lectrlc
liight Plants.

Brown & Leasure.
Humphrey, Henry

Weston Electrical
WtUyoung. Elmer

Chicftgo Edison Co.

ParseU

ical Engineers.

Diamond Meter Co.
Duncan Elec. Mfg.

Conduit and Conduits.
Camp Company, IL B.

Conduit Hods.
Barron & Co.. Jas.

Electrical and Mechan-

Schott,

Commntator Compound.
McLennan &

Go.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Electric Heating Appl.

Castings.

Ft.

Hayden.

Triumph Electric Co.
Wagner Electric Mfg.

Plates.

Badt

Crocker-Wheeler Go.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Mechanical Appliance Co.
Parspll & Weed.

Sturtevant Co., B. P.

Cables. (See Insulated Wires.

Cutter Elec.

Central Electric Co.
Christensen Engineering Go.

&

line.

BulTa'iO

Sprague Electric Co.
S.

Western Electric Co.

Co., S.

Electro. Go.

Bynamos and Motors.

Schureman

Chase-Shawmut Company.

Smith

&

Reliance Electric Company.

Western Electric Company.

Carbons,

Co.
Chicago Edison Co.
Cutter Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Cuts.

Holmes Fibre-Graphite

and

Pins

Cross-Arms,

Cnt-Outs and Switches,

Central Electric Co.

Edwards & Company.

Cable Hangers.
Barron & Co., Jas.

CorresDond. Schools.

Western Electric Company.

Bells, Buzzers, Ktc.

Audel

Int.

Cross- Arm Braceisi, IGtc.
Anderson & Sons, W. H.
Berthold & Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.
Western Elect. Supply Co.

A Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

^

Elec. Wlcs., Inc.

Braclfets.

Central Electric Co.
Edison Mfg. Co.

Dearhorn Drug

Wayne

American School of Corresp.
Electrical Engineer Inst.

Babbitt nietal and

Edwards

Ft.

General Electric Co.
Mott & Company, J. E.
Sprague Electric Co.
Wagner Electric Mfg. Co.
Western Electric Co.
Westinghouse Elec.&Mfg.Co.

Correspondence Schools.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Gr.

Engines, €ras and Gaso-

Crocker- Wheeler Co.

X-Ray Outfits.

I^^g;© 3*

Barlo Vacuum Co.
Willyoung, Elmer Q.

November

15,

ELECTRICIAN

Wt^,5;TERN

igoi

TH£ H.

=

"Camp" Standard
Installers of

CAMP

B.

Vitrified

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
"WESTERN OFFICE

^

v^

RooiTi 85 HoLrtford Building,

''Two
Balls 9f

CHICAGO.

EDISON

HE

BATTERY FAN OUTFITS
...WITH...

NOCK
or THE

EDISON PRIMARY CELLS
Are the only efficient battery fan outfits on
market. Invaluable for the sick room.

Itie

POSTMAN

ASK
YOUR.

SUPPLY

TECHNICAL EDUCATION

HOUSE.

of the Highest Quality to your very door.

Instruction by coi respondence in the following
subjects; Mechanical, Electrical, Civil,

Marine, Locomotive, Stationary and
Sanitary Engineering, Navigation, Hy»
Architecture, Telegraphy,
draulics.
Sheet Metal Work, Mechanical and

Sole Mmnufmcturmrm

THE VOUGHT-

Perspective Drawing.

berQer
COMPANY,

Also forty short

special courses.

InstructionunderMembersof the Faculty
Armour Institute of Technology.

of the

LA CROSSE, WIS.,

Textile Course

Under Foremost Authorities.

the means to spend four
years at college can begin their education in the

Voung men not having

U. S. A,

and later
by actual residence at the
Armour Institute of Technology, as all work satisby the
factorily passed by students will be accepted

American School
complete

Armour

An

Institute.
practical

round out

Practical Running of

A little booklet
and remedying

at their

on the oars and the loattng
troubles In dynamoa and

of

uoCorB.

Catalogae of mechanical and electrical boolM

ELECTRICIAN PUBLISHING COMPANY,
BIO Marquette Bldg., Chicago.

exceptional opportunity to

work with a course under

who have
teachers of recognized educational standing,
command the equipment of a great resident
work.
technical school for testing and experimental
A Technical Reference Library (ten vMnmes) ineludcdwtth each
fnnenrineeriugccnrsc. Full particnlarsaudacatalogueof courses
may be had nfmt request. State subjects interested tn.

Dynamos.

tree.

Correspondence,

of

their courses

\

AMERICAN SCHOOL OF CORRESPONDENCE
ARMOUR INSTITUTE OF TECHNOLOGY
CHICAGO,

ILL.

Write for Catalogue No.

4.

EDISON MFG.
NEW YORK
CHICAGO OFFICE, 144 Wabash

motor Applications.
n Western

€kctric semi-encased motor, scared
£atl)c.
Cbe scaring or this
to a 72^iiicb
latbe is so arranged tbat a variable speed map be obtained.

pond macbine

Ulestern electric Companp,
Write

for

Power Motor Catalogue.

Cbicaso, Saint £ouis

CO.,
OFFICE.

83 Chambers Street.

Pbiiadelpbia, Reu) york.

Avenue.
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TURBINE.
'imitation is the sincerest flattery."

On

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Gives a higher percentage of useful effect than any other water-wheel
heretofore made. AH sizes, right and left band, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing: to guarantee results where others have failed, no
matter what make of turbine has been In use. STATB REQUIRBMBNTS

When you see

]^

the

Baby

Knife Switch copied entire by one
of the large old line Go's.

(VERY

!

AND SEND FOR CATALOQUE.

old line, sic), you can feel pretty

MORGAN SMITH

S.

CO., York, Pa.

sure the original

BARE COPPER WIRE.

WEATHERPROOF
MAGNET WiRE.

a

"good thing,"
by counter-

feits, but specify the

genuine slate

Marshall

base,

RUBBER COVERED WiRE.

is

be fooled

Don't

-

Sanders baby.

made by automatic machinery

Parts

LAMP CORD.

« ^ab, Kmie s^nch.

"

Slate bases don't break.

WIRE.

steel

to

standards

always function.

MARSHALL-SANDERS COMPANY,
301

CONGRESS STREET, BOSTON, MASS.

POWER CABLES.
OFFICE WIRE.

TELEPHONE CABLES.

SONS

JOHN

A. ROEBLING'S
•='"'"•'"
HEW voRKjug^TON,
CHICAGO.
N.J. SAN FRANCISCO.

THE

When you

PAUL

ST.

LAUNCHES.
LOWELL MODEL

THE

get our

WARREN,

in

of

colors,
is

now

mailed on receipt of twenty

five

— coin or stamps.

Passenger Agent, Chicago.

New York.

%r'

Bug-Proof Bell.
O-in.

Enameled,°45c.

By
2

mail, prepaid. Made in sizes
to 8-inoh. Dealers send for prices.
also make Inventors' Models and
Special Electrical Devices.
Write us for prices.

We

us coin.

OHIO,

NAME PLATES

PROTECTION.

We make

name

some of
the largest makers of macbmety in
the U. S. and we would be pleased to
send you sample and quote price.
Plate Too Large or

Guard

CONTRACTORS
CoHBUiiTiNo, Mechanical

Estimates Furnibhed on All Kihdb
ELECTRICAL CONSTRUCTION.

socket protects

MURDOGK PARLOR 6RATE
161 Boylston St., Boston,

Mass

,

CO.,
U. S. A.

THE

P. R.

com-

WAGOR MFG.

akd Elbctkical

ENGINEERS

firmly

fastened to

Too Small.

III.

HUMTINGTON, IND.— MABIOH, IND.

A Lamp

plates for

Street, Chicago,

J.E.MOTT&CO.

A GOOD INVESTMENT.

FOR MACHINERY.

op

Electric Railways Built by us:
Per the Milwaukee, Racine & Kenosha
from South Milwaukee to
Kenosha, 24 miles.*
For the Chicago & Milwaukee Electric Ry.
Co.,from WaukeKantoN. Evanston,26 miles.
For the Ft. Wayne (Ind.) Southwestern
Traction Co., from Ft. Wayne to Wabash,
45 miles.
We have been awarded the contract for the
construction of an electric light plant at
Lebanon, Tenu.
Electric Ry. Co.,

pletely.

MILLER,

CO.,

SPRINGFIE'D, MASS.

NOTICE.
'Best

SlBt street.

SPIES ELECTRIC CO.,

No

Address

The

W.

OSmplG,

STERLING
You send

10.

PARSELIi & "WEED.

ia«-iai

87-89 W. Van Buren

ready for distribution and will be

General

circular

We get your

Sterlini Electrical Mft. Co.

Inventloiis per-

Drawings and designs worked
out from inventors' Ideas. Send for

fected.

CO.,
NORTH CHELMSFORI, MASS.

STERLING
We send you lamps.

pastel drawings by Bryson,

F. A.

ing inetal novelties.

I903,

reproductions,

(25) cents

VEHICLES,

BICYCLES,

six sheets 10x15 inches, of beautiful

Experimental -wort for inventors;
anything in metal from a single
piece tt) a complete worlcinK model.
Apparatus for colleges. Exhibition
models. Intioductlon eamples of patented articles. Special toola for mak-

-FOR-

GO.

CALENDAR
FOR

The Franklin Model Shop

GASOLINE MOTORS

of Everything

IN ELECTRIC

TO THOSE INTERESTED
LIGHTING.

If you haven't read Buckley's "ELECTRIC LIGHTING
PLANTS; THEIR COST AND OPERATION," you should

through
THE
Chicago & North-Western

train service of the

Rail-

way from Chicago

to Omaha,
Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,

Denver and the

order a copy at once. It is the only work of its kind in print
and will prove an inseparable companion. It is Just the book
thousands of men have been waiting for; it will bs what you
want. 275 pages. Illustrated. Cloth, «2.00. Paper, $1.00.

Postage

free.

THOROUGH INSPECTIONS

Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect

as

modern

and

management can make

skillful

it.

ELECTRICIAN PUBLISHING COMPANY.
Suite 510 Marquette Bldg., Chicago.

The Overland Limited, a
maEnificent electric-lighted train, less
than three days Chicago to San Fran-

Insurance

Loss

against

Property and

or

Loss of

Damage
Life

to

and

Injury to Persons caused by

cisco, daily.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid tram Chicago to Denver.
two nights

TheNorth-WesternLimited,
an

electric ItKhted daily train

between

Chicago, St. Paul and Minneapolis.
H. R. MCCULLOUGH,
3d Vice-President.

W.

B.

KNISKERN,

Gen'I Pasg'randTkt. Apt,

Chicago, ill.

CARBONS

GONSUMERS CARBON CO
LANCASTER, OHIO,
Carbons

of all kinds

and

U. S. A.
for all purposes.

STEAM
J.

BOILER

EXPLOSIONS.

ALLEN, President,
WM. B. FRANKLIN, Vice-President,
F. B. ALLEN, Second Vice-President.
M.

J. B.

PIERCE,

Secretary,

BRAINEED, Treasurer.
L.F. MIDDLEBROOK, Asst,

L. B.

Secretary,

November

15,
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The "Electra"

There are no

Carbons are

Carbons better

the

than the

o
o
o
o
o
4)

recognized

"Electra"

standard

and

u
4)

all

the

o
O

4)
41

none

4)

HIGO REISINGER,

world over.

II

Broadway, New York.

O

tc

just as good."

4)
41

ALL OUR WIRES

Crimshaw.
pass inspection and carry the above

NEW YORK
114. 116

MAIN OFFICE:
& US Liberty St., New

TRADE-MARKS

Raven White Core.
Raven Black Core.
tags. We also manufacture Crimshaw and Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:

York.

|

,5,2'^""^'^°°
Desplaines St.

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

H* *********** ******»*»***)4-

TRANSFORMERS.
^Aurora,
The Yindex Electric Company

III.^

"Practical and to the Point"
IS

ALL THAT NEED BE SAID OP

THE TELEPHONE HAND-BOOK
By Herbebt Laws Webb.

160 Pages, 133 Illustrations,
Cloth,

The Bossert Electric Construction Go.
MANUFACTURERS OF
STEEI, OUTLET AND JUNCTION BOXES,
»l¥ITCHBOABDS, PAJTEIi BOAKD$«, SWITCHES, ETC.

The book

ELECTRICIAN

-

PUBLISHING

CO.,

Milwaukee, wis.

Consumers' Meters

Steel

the WHITNEY Portable Wattmeters are the standard. They
can be used on any frequency,
are dead beat and absolutely
accurate
Send for Catalogue
and Discounts to

1-8 to 5

Frames

H. P.

I

Electric Appliance Co.. Cfalca[o, III.
Western Electrical Supply Co., St. Louis, Mo.
Electrical EuKlaeerlcK Co., Mlaaeapolis, Mlna.
Siaadard Electric Co., ClociuDatl, Oblo.

Ventilated

Form Coll

-10 to

Wound
3^ K.W.
Armatures

MACHADO & ROLLER,
NEW YOBK.

$1,00.

SIO Marquette BIdg.,
CHICAGO.

THE MECHANICAL APPLIANCE COMPANY,

For Testing

Price

for those interested in telephony.

Watson Multipolar Motors and Generators.

MOTORS No.
FOR
SPECIAL PURPOSES.
WE BUILD SPECIAL Write
S5.

N. Y.

for Bulletin

ELECTRICITY FOR ENGINEERS.

FLOTATION
IMI

lY

OF THE MOVING PARTS OF

RECOROIIMO

/KU-rERIMA.-riNO

IVI

N

IS

ILLUSTRATED.
PRICE
424 PAGES.
ELECTRICIAN PUBLISHING CO.,
SIO Marquette

Building,

-

IN AIR

AA/^A.-r-TIN/IE'T

CURREIMT

ACCOMPLISHED BY

IC SLJ

IMSIOIM

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOUT

IN/IETERS."

STANLEY INSTRUMENT
GREAT BARRINCTON,

MASS., U.

CO.,

S. A.

PACIFIC COAST AGENTS:
(

JOHN SLIRTIN &

San Francisco,

Cat..

GO..- Los Anozles, Cai.
(

Seattle, Wash.

-

$iM.

OWIOAOO.

WESTERN ELECTRICIAN
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WHAT USERS THINK

November

No. 1661.
have used in the past two years fifteen or twenty thousand
of the Packard Lamps and find that they have given perfect satisfaction.
In the meanwhile we have used various other makes and have found
that they in no way compare with your lamp. In fact we cannot sell
any other lamp but Packard in our business."

goes, no matter

|9 A.

what the conditions or

C K A. R D

difficulties to

more than

in

10,000 varieties,

work in Candelabra and
Decorative Lighting, Multiple and Series
Burning and in all types of Battery Lamps.
for all classes of

be overcome

Miniature Sockets and Receptacles,

L.A.IVIIRS

give the service, give the absolute satisfaction desired, give the absolute
satisfaction we guarantee.

ELECTRIC APPLIANCE COMPANY,

made

are

No. 561.
" We have used quite a variety of lamps under many varying conditions and we have no hesitation in saying that we have found the
Packard one of the best in efficiency, long life and holding up its candlepower, the three necessary requisites of a good lamp."
it

1902

EDISON MINIATURE LAMPS

"We

5o

15,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
General Electric Company, Harrison, N. J.

Chicago.

PRICES RIGHT

MICA WASHERS

218 Water

St.,

New

154 E. 23d

the even tenor of

radiance which

its

way, giving a quiet
its permanence.

the best guarantee of

is

im

VOLT^AMMETERS,
POCKET SIZE.
For Testing Batteries and Battery
GlrcultB, Locating Faults, Groundit
etc.

types of

=

Reduces the working cagtaciiy of a
motor or dynamo, wears '.out the commutator, wastes gtower and may cause

SPARKING
a

fire,

NEW

Brown.

YORK,

E. E.

.......

AH this may be avoided if you use

The onlv article that

Send for Circular.
L. M.PICNOLET.
St.,

SPARKING.
tator
IT.

PREVENT
Commu-

$5.00 per Dozen.

Stick.

SEND FOR FREE SAMPLE STICK.
For sale by

K.

all

supply houses, or

Mclennan a CO

SEN! FOR e4-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambrldgeport, Mass.
CHICAQO. Monadnock Block.

Gam The

Brushes.

win put that high gloss on the
Commutator you have so long sought

"NEVER BREAK"

It

•Iter.

Soie Manufacturers.

Electric Beating Apparatus.

good condition and PRE-

Absolutely Will Not

Leabure.

BROWN & LEASURE,

in

will

Will keep the

VENT CUTTING.

Y-

60 Cents per

Xmas

Showing New Ideas in Novelties and Decorative Work, also
Tree Lighting from Circuit or Battery Outfit.

ACCURATK.

RELIABLE.

L.

CO.,

Chicago.

SEND FOR CATALOGUE^

PHIA.

Chas.

&
St.,

PROMPT shipments in any quantities.
ACCURATE rating of all lamps.
PARTICULAR attention to specialties.

YORK

78*80 Cortlandt

all

AND ACCESSORIES

glare nor the gloom

lamp pursues

Lake

MINIATURE AND CANDELABRA LAMPS

was snuffed out in gloom. Neither the
was what you thought to pay for when
An arc lamp such as the Toerring 200 hour

started in glare,

it.

117

NEW YORK.

St.,

Manufacturers of

MANY AN ARC LAMP
you bought

York.

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY

W\?i

lA^Pi

EUGENE MUNSELL

909, lOO Washington

St.,

ELECTRIC LICHT GUARD.
SILVER LUSTER.

Chicago.

Electrical Contractors,
312 Fisher Building,
Telephone Harrison 3698.

CHICAGO.

BEARDSLEE CHANDELIER MFC

CO.

GAS & ELECTRIC FIXTURES

TRADE

Long Distance Phone Central 2448.

W. H. SCHOTT, STERLING EXTRA INSOLATINC
Extra
ENGINEER AND CONTRACTOR,

Specialties:
1220-21 Marquette Building.
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

CONTRACTINO ELECTRICAL ENGINEERS.
1

804

-1

806

-1

POWER RAILWAYS

808- 1810-1812 Fisher Bulldlni,

CHICAGO.

VARNISH.

Black FiniBhlnp Tarnish,
Sterling Black Afr Dryingr Tarnish,
Starling: Black Core Plate Varnish.

THE STERUNB VARNISH

CH ICAGO.

KOHLER BROTHERS,
LIGHTING

Sterling:

Plltsl>urg.Pa.,U. S. A.

CO.,

THE STERUNB VARNISH CH,
26 Colmore R«w, Birmingham, England.

TRILJIVIiPM
SMALL GENERATING SETS FOR
MARINE WORK OR SMALU
ISOLATED PLANTS.
Patented Aug. 28, 1900.

WB MANOFACTUBB

Henry H. Humphrey,
CONSULTING ENGINEER
Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

GENERATORS

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

A Perfact Guard.
Holds

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver Luster-,
Finish.

TRIUMPH ELECTRIC

CO.,

CINCINNATI, O.

Adjustable Clamp Socketi
All Sl2es Securely,

The corrugation prevents

all

possible

chance of breaking. No screws to loosen and
out. Send for Illustrated Catalogue.

HAMBLIN & RUSSELL MFQ.
yyonccsTiN, moss,

fali

gO.•!
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FflANK N. PHlli-IPS, Phcsidcnt.
C. H.

phillips,

f.

C.

Gencnal Manaocr.

WAGENSCIL, TncAauBCR

nOWLAND

C. n.

It

PHILLIPS, ViCC-PRKS.
Jr.. Sec.

REMINGTON,

WORKS,
AMERICAN ELECTRICAL
PROVIDENCE,
•

R.

•

I.

BARE AND INSULATED ELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store, W. J. Watson, 2S Cortlandt St.
Chicago Store, K, E, Donohoe, 82 Lake St,
M0NTRE.4L Branch. Eugene F, Phillips' Electrical Worlis,

New York

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

Six Years wllh General Electric Company.

FISHER ELECTRIC CO.

THOMAS

ELECTRIC SUPPLIES

AND CONSTRUCTION.
WE CARRY A FULL

JOHHSTOH,

J.

Counsellor at Law,
66 Broadway,

No.

LINE.

NEW YORK

-

Patent Causes.

CITY.

Patent Soliciting.

NEVER TOO LATE TO MEND
faiiltv wiriiiK

with the

ALLEN SOLDERING STICK!
Makes solder flow

ON ANY METAL.

SAMPLE STICK FREE.
L. B.

ALLEN COMPANY,

Inc.

Sole Manufacturers

t

This signature on a pink label protects

CHICAGO.

1334 Columbia Avenue,

you from expensive, unsafe imitations.

McNAMARA BROS. MARTIN MALEY,
ELECTRIC SWITCHBOARDS,
VERMONT SLATE
SLATE AND MARBLE.
MANUFACTURER OF ALL KINDS OF

FOR ELECTRICAL USE.
A Specialty.
Fair Haven, Vt. Switchboards
FAIR HAVEN, VERMONT.

c.^.^^.
THE BEST

It

Pays

to

Get the Best from

BONVILLE
EDWARD
HAVEN, VERMONT.
Lock Box

VERMONT

p. O.

S4, FAIR

SLATE
for

^^i^i&r^i Slates for Electrical Purposes
All Sizes of Slate Switchboards.

Electrical Purposes.

Best Black Enameled and Marblelzed Finishes In Vermont.

TO CONTRACTORS
=USE THE=

CHASE NIPPLE COMBINATION
IH

CYRUS W. RICE

PATENT LAWYER

BUY YOUR BOOKS
mOM THB

Prompt and Careful Attention to SollcItlnePutcntB,
1211 .VKhlond Block, CHICAGO.
BuiiLBeforeiice*.

liront-h OtHee:

« QshlojEton, D.C.

Your Jungtioh and Outlet Boxes.

Electrician Pub. Co., B

1

Marquette BIdg., Chlcigo-

IT

SAVES

INi LABOR OF INSTALLING,

NATIONAL CODE STANDARD

(

It

"0. K." leatlierproof Wire.

Sloi-Barning

Space

IN
Prices and aampies en Application.

Phillips Insulated
Oflice

and

Factory:

Wire Co..

PAWTUCKET.

H

I

BOX.

IN

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working

leatlierproof

and Slow-Burning Wire.

ECONOMY OF SPACE

—

the Box, This is of Great Importance in Switch Boxes,

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
(SOLE MANUFACTURERS.)

BOSTON, MASS.
THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

BLVD.,

WESTERN ELECTRICIAN

12

WAJVTED, FOB ISAL,E and
WAWT eOliDIlIM advertise-

similar

ments

words or

(jo

insertion; additional

less),

S'-S" ""^
tvords jc each,

POSITION WAK^TED advertisements {jo tvords or less), $! .00 an
sertion; additional zvords 2c each.

FOR SALE.
well established electrical supply business,
machine shop and plating plant. Address BOX
134, care Western Electrician. 510 Marquette
Bldg.,ChicaL;o.

MONEY MADE

for seventeen years witb
Day's Kerlte as superintendent and eleciriclan,
Understands the Insulated
Is open lor offers.
wire and cable business I'rom A to Z. Address
J. F. OTTO, Seymour, Conn.

The underylgned,

POSITION WANTED.
To read meters, collect and do other office
work, by a young man of good education. Have
bad two years' esperience in setting meters,
doing Inside wiring, etc. Address BOX 133, care
of Western Electrician, 510 Marquetie Bldg.,
111.

EASY.

AND

PLATINUM,

ALSO

Incandescent Lamp Bases, Etc.

WRITE us.

We Manufacture Copper

Hard Babbitt

S00-VOl,T

pay you to get our

FIFTEEN HORSEPOWER.

electrician

inspector,

as

phone system.
and keep it so.

or

manager of

Write for complete price

ST. LOUIS.

Wood

system, furnished by the Ft.

Wayne

Elec-

Works, Ft. Wayne. Ind. Absolutely free
power from water. Solid rock dam. A splendid
opening. Particulars furnished intending purF. D. RODOLF, Balchasers on application.
tric

moral, Wis.

Wood and Water

We have

on our list a large number
good engineers, electricians, etc.,

Secured

TEN

72-inch by 18-foot

TUBULAR
BOILERS
Pounds
125

CORRESPOND

WITH

No.

US.

Located

Compton and Papln

In LIndell Railway Co. 's
Streets, St. Louis, Mo.

One Geary Water Tube

Boiler, 175 H,P. for
160 pounds pressure, almost new.

Corliss.

Two 60x18

1.000 H, P. Berryman Heater.

600 H.
125 H.
600 H,

24x48 Buckeye Automatic,
18x24 Allis Heavy Duty Automatic,

11^x14

32-in,, 24-in,,

Engines and Pumps.

P.
P.
P,

6x4x6

Berryman Heater.
Berryman Heater.
Excelsior Heater,

and 5^ x 3H x 6 Worthlngton
Pumps,
Full line Marsh Pumps, new.

Taylor-Becli Automatic,

81^x9 Armington

Horizontal Tubular.

Four 60x16 Horizontal Tubular.

One 56x16 Horizontal Tubular.
One 48x16 Horizontal Tubular.

Allis Corliss,
18-V42 Hamilton Corliss.
12x36 Hamilton Corliss.
12x36 Harris Corliss,

1—15x15 "
1—13x12 " City
1—150 H. P. Mcintosh & Seymour Engine,
400 K. W. in T. H. and G. E. Transformers.
We also have a full line olf Central Station Apparatus, Power Generators, Boilers,

Power House

BOILERS.

18x48

Bargains:—

A. C SCHOONMAKER CO.,
126 Liberty St., New Yorit City. U. S.

,

34x60 International Power
22x42 Hamilton Corliss.
20x48 Wheelocic Corliss.
20x48 Harris Corliss.

1— 20xi 8— ><JHarrisburg Ideal Engine,
J— 16x10 Erie Ball Engine,

to select

1

ENGINES.

We

of espe-

Pressure.

Full Fronts, FineConilltlon, All Accessories.

We have an exceptionally good proposition for those desiring to exchange their
eqiiipnieiit lor something Jargei", more
improved or more modern.
have the following Quick Shipment

!

S. Clinton St., Gbieaie,

IMMEDIATE SHIPMENT^

Station Managers
And Users of Machinery

Sims Automatic.
22-in. Double Leather Belts.
tt

WHITEHEAD IVIACHINERY COMPANY,
DAVENPORT,

A.

IOWA.

advertise in

U.S. METAL

Western Electrician.
ALTON'S

For Sale, four 60-K.W Fdlson Generators, 600
Volts, F. 0. B. Cars, Hamilton, Ohio.
Each S4B0.

CO.,

150

FENCINGy
\ oirn./

regory:

W. FortWayne wood
W. A.

plete with exciter

r>.fiOO

W.

two-phase Stanlej alternators,

volts,

W.

General Electric. A.

S.

UO.

Wood.

General Electric A. 60.
Westinghouse.
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus
fully guaranteed.

S.

type

1,100

—

or

or 2,200

December delivery.

CORLISS ENGINES.
twin
l

[

376

H

P.

Fourffraceful poses from life; figures ten inches
high, reproduced in colors. Highest example
of lithographic art.

"

THE

OlSTLY

Geo. J. Charlton, General Passenger Agent,
Chicago & Alton Railway, 328 Monadnock
Building, Chicago, III.
The test railway line between Chicago,
St. Louis, Kansas City and Peoria.
to

W. Jenny.
-l,100-light,60 K.W.Thompson-Ryan, 10 pole.
-1,100-light, 65 K.

WAY "

to own one of these beautitul calendars is
to send twenty-five cents, with name of publication in which you read this advertisement,

Corliss, with

204 Dearborn Street,
CHICAGO.

lO-VOLT GENERATORS.

byC.& A. R'y

ART CALENDAR

Cooper condensing

xi2

Cooper ondenser,
Hlffh ap'ned automatics, from 250 H. P. down.
Write us lor atock list of station equipments and
accessoiies.

STATION EQUIPMENT COMPANY,
Copyright, I902

2—120 K, W. Westinghouse.
1 - 1 20 K. W. General Electric type A. S. 120.
12-120 K. W. General Electric type A. 120.

2,750

volts.

1—120 K,

Electric, 133-cycle, 1,100-volt, alter

nators.

5,BO0 volts.

2—200 K.

W. General

2—120 K.

1—175 K. W. Edison, bi-polar, railway generators.
3—100 K. W. Edison, bipolar, 140-volt generators.
1 15 K. W. Edison, bi-polar, liO-volt generator.
1— 30K. W. Westinghouse, llO-volt, direct connected
unit witb engine.
1— 72.\16 tubular boiler, 100 pounds, Hartford.

alternators, 2,750 or

Immediate delivery.

FOR SALE.

Slattery (3 bearings), Big bargain.
General Electric monocyclic.

MOFFMAN

Wfi-^HiMGTON St. iHDrflKflPOLIS.iND

and Instruments.

2— l&O K. W. three-phase Stanley

Engine. 16 and 30x18 Cross compound
condensing Cooper-Corliss, complete with independent air pump and condenser; heavy sectional wheel
20 feet diameter with 37-inch face. As good as new.

3 ELECTRiccof

Alternators 125-133 cycles, 1,100 volts.

Samples feut fblc

GeO.W.

alternator, either 1,100 or
L. type, compound wound, com-

600 H. P. Corliss

J4-62 S.CLINTON 5T. CHICAGO
All dynamos, motors, meters and transformers
listed by this Company are at their warehouses
ready for Immediate delivery.

General Electric type A.
Westinghouse.

K.

2,200 volts,
'\

1903

ST. LOUIS.

1—400 K. W. Westinghouse, with exciter.
1—200 K. W. Stanley inductor, witb exciter.
2—200 K. W. Wood (3 bearings), with exciter.

POLISn

60-CYCLE ALTERNATORS.

60-K. W. EDISON, 500-VOLT.

2- 90 li. W.
1— 90 K. W.
4- 75 K. W.
6- 60 K. W.
2- 60 K. W.

SCHUREMAN & HAYDEN.

Western

"Help Wanted" ads.

140

Wanted Central

the

1— 150K. W.
2—150 K. W.

through

quickly

Electrician

45th St and A. V. R. R., Pittsburg, Pa.
95-97 Liberty St., New York City.
1214 Marquette Bldg., Chicago. 111.

TO

sell.

search of a

in

position

ROSE ELECTRIC

buy or

valve.

17y„xl8 inch Buckeye.

THE SCIENTIFIC EXCHANGE,
Room 60, 6 Sherman St., Chicago.

When

inTite correspondence
with those wishing to

17x30 inch Buckeye, style B.
16x20 inch Jackso'n A Church.
16x16 inch Green, center crank.
151/^x15 inch Armington & Sims, center crank.
loxl4 inch Ideal, center crank.
13^4x18^x15 inch k. ^ S., cross compound.
13x18^x15 inch Phoenix, tandem compound.
14Hxl5 inch Armington A Sims, automatic.
14x36 inch Rollins, four valve.
Send for complete monthly stock list.

General Managers of Electric Light Plants.

from.

Pittsburg, Pa,

Dynamos and Motors.

For Sale,Auiomatic Engines
20x36x36 inch Mcintosh & Seymour, four

K. W., direct-connected, vertical,
cross-compound, side crank Mclntosb & Seymour
enginenow completed, Revolutions per minute.
120. Steam pressure. 125 lbs. Rated load and
Cut-off, 26-100.
indicated horsepower, 1,520.
This engine was ordered previous to our purchase of the Citizens Light and Power Company.
We now wish to dispose of same at a bargain.
The engine can be seen at the Mcintosh &.
Address,
Seymour Factory, Auburn. N. Y.
Electrical Department, ROCHESTER GAS ife
ELECTRIC COMPANY, Rochester, N. Y.

cially

Sts,,

We

1,0' 10

ATTENTION

ma-

SECOND-HAND

AMMETERS.

Old style Edison and U. S. Pattern.
Conll Old material and MaCdLM c'bjnerv Purchased.
WALSH'S SONS <iC0.261WashingtonSt.Newarl<. N.J.

WICKES BROS., Saginaw, Mich.

FOR SALE.
One

fine

REFINING CO., CHICAGO.

24.\33 inch Buckeye.
2'2x33 inch Huckeye, style B.
20x42 inch Putman, four valve.
20x20 inch Green, center crank.

FOR SALE.

o( electrical ap-

THE STEAM & ELECTRICAL EQUIPMENT CO.

prices.

Can put your plant In shape
salary. Good r-sfer-

50 K. W. electric-light plant, as I wish to
avail myself of a splendid bu-^iness opportunity
elsewhere. Plant is new and growing rapidly.

list

have some

GREAT WESTERN SMELTING AND

Moderate

My

We

chinery coming out.

tele-

ences given. Am di-engaeed Nov. 15th. Artdress BOX 132, care Western Electrician, 510
Marquette Bldg., Chicago.

Root Water tube,
'
Root Water tube.

<Si

lbs.

paratus, list just out.

the best on earth for electrical
work, Wire Solder, I'ig Lead, Ingot Copper. Spelter, etc. It will

MOTORS
WANTED.
MOTORS, FROM TWO TO

Abendroth

P,

1—16x30x48 Cross Cpd. Cooper,
1-20x30x42 AlUs, Cross Cpd,
1-24x42 Wright,
1—22x48 Harris condenser attached,
1—20x48 Harris condenser attached,
1-18x48 Brown Corliss,

POSITION WANTED. v£
^9^99
01 Vw

A young man of 23 years, with 4 years"
experience In telephone work, desires position

902

CORLISS ENGINES.

highest market prices lor

SCRAP COPPER, BRASS

tlvely a necessitv to all interested In the science
of electricity. Address FREDERICK J. DRAKE
A CO.. 356 Dearborn St., Chicago. III.

FOR SALE.—

1

2-120 H, P. Heine, 140 lbs,, fine.
2-350 H. P, Climax, 150 lbs.
7—66x16 Erie City, 110 lbs.
6—72x18 Tubular. 126 lbs.
1—76 H, P. Erie City, 125 lbs.

UP TO YOU.

IT'S
We pay

&

Abendroth

P,

lbs,

II,

126

you are employed in any branch of the
electrical business, and want to increase your
Income In an easy and pleasant way, don't fail
to write us at once Our proposition fs i)osi-

CO.,

H,

125

2—165

If

ROSE ELECTRIC

ij,

BOILERS, HIGH PRESSURE.

2—104

A

in-

POSITION WANTED.

Chicaijo,

November

-1,000-llght,

-1,000-light.

60 K. W. Slemen & Halske.
50 K. W., T. * H.

133-CYCLE ALTERNATORS.
1-120 K. W. Slattery, 1,100 volt.
1—100 K. W, Slattery, 1,100 volt,
1—100 K. W. Westinghouse, 1,100

ILLINOIS

volt.

1—70 K. W., T. A H., 1,100 volt.
1—60 K, W, General Electric, 1,100
1-60 K, W., T. & H., 1,100 volt.

MAINTENANCE COMPANY.

volt,

1625 Marquette Bldg.

CHICAGO.

EDISON COMPANY
REPAIR SHOPS
CHICAGO
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

Dynamos Armatures,
Motors, Arc Lamps,
'^

Machine and Carpenter
Work of All Kinds

Correspondence Solicited

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

November
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
alTord nn excellent means for pumplns water for House service, Hydraulic Elevator service
Factories and Mills desiring an independent water supply, also for Mine Work and
:

;

:

WATER WORKS SUPPLY.
Can be located wherever
after once

installed.

electric current is available,

We make

steam and power

and require

:

or no attention
:::::::;:::•::

PUMPING MACHINERY FOR

little

ALL

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New

York: 141 Broadway.

Chicago: 311 Dearborn 5t.

Philadelphia: 612 Arch St.
Cleveland: 1116
New Orleans: 304 Hennen BIdg.
Sales Agents:

New England

FREDERIC NELL, 97 Queen Victoria

St.,

CO.,

U. S. A.
Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
BIdg.

BIdg.

London, Eng.

E. F.

AUSTIN, Smith

BIk., Pittsburg.

INCANDESCENT LAMPS
A.

We

:bjvicoj^ik:

r»ieoi*0{Si^ioJV.

bought at sale 150,000 new, perfect incandescent lamps of standard make. They are clean, regular
goods, put up In barrels each containing 250 lamps. Our stock consists as follows:

Voltage:

Candle Power: 8, 10, 16, 20, 24, 25.
100, 102, 104, 105, 106, 107, 108, 110, 115, 120.
Bases: Edison, T. H. and Westinghouse.

I^^^A^^ ^^iiu Dmi^^^n^

I^UL6

The above

wUr

I

llCSba

'"

of

'°*® '®®®

than a barrel, 15 cents;

1,000, 12 cents;

in lots of

in

lots

of 250,

13

cents;

in

lots

5,000 or over, lO cents.

and for Edison or Westinghouse bases. Extra for lamps with T. H. base, each
any kind, also machinery of any description.
Write for Catalogue 156.

prices are for any candlepower or voltage,

3-4 cent.

We

handle

electrical

apparatus

of

CHICAGO HOUSE-WRECKING

CHICAGO.

CO., W. 35th and Iron Sts.,

ARE YOU LOOKING FOR MONEY?
If so,

buy WALRATH GAS OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH

STEVENS'

Received the Highest Award at
the Pan=American Exposition.
It will produce ac good a commerciallight as that of an automatic steam engine, either belted

MECHANICALCATECHISM

or direct connected generator.
Simple, Economical and Reliable.

PRACTICAL KNOWLEDGE

MARINETTE IRON

fcend for Catalogue

FOR

W.

WORKS MFG.

stationary and Jlarlne Engineers, Firemen, Electricians, notormen, Ice
Machine Men and Mechanics In General.

CO.,

MARINETTE, WIS.

AGENCIESN«w and

301 Fisher Building. Chicaeo.
619 Stevenson Uuilding, Indianapolis.
703 Bijou Building, Pittsburg.
MacKa.v Engineering Co,, 149 Broadway. New Yorli.
Macltay Engineering Co., 100 Boylston St.. Boston.

Mgdem

Machinery fully described and explained. Technical
Points made Clear by Word and Drawing, Queitions and Answers

Original.

All

for ClTll Service Examinations, etc.

Strong, Carlisle

& Hammond

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION. SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION. TESTING AND MANAGEMENT, SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES. LUBRICATORS,
ENGINES. COMMON SLIDE VALVE. TANDEM COMPOUND. CROSS COMPOUND. RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES. AUTOMATIC AND
CORLISS ENGINES. CONDENSERS. JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE. LINK MOTION. HORSE POWERS IN DETAIIi,
INDICATr)R. REFRIGERATION. ABSORPTION AND COMPRSSSION METHODS. BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES. AMMONIA. AMMONIA FITTINGS. LIQUID AIR. MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES. PULLEY SPEED
CALCULATION. SQUARE ROOT. LEVERAGE. ELECTRICITY. DYNAMOS.
ACCUMULATOR. RHEOSTAT. TRANSFORMER. VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING. THREE-WIRE SYSTEM. MANAGEMENT AND CARE OF ELECTRIC PLANT. REPAIRS. ELECTRICAL MEASUREMENTS. MOTORS. STATIONARY. TROLLEY AND THIRD RAIL SYSTEMS. CONTROLLER. ELECTRIC LOCOMOTIVE. ELECTRIC HEATING
AND COOKING, HOUSE WIRING. DIFFERENTIAL GEAR. FRICTION
CLUTCH. COMPOUND CYLINDERS. REVERSING GEAR, THE STACKER.
ALSO. THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pag«s.

>m^2E, $1.00.

P

"^Sterreti

on Pump
will give you perfect satisfaction in
handling your heavy valve oils. It
will pump oil in any temperature;
operates easily and does not leak
It has more capacity than any
oil.
other pump on the market.
Write for circular and price.

240 Illustrations.
Sent anywhere prepaid on receipt of price.

Electrician Publishing
510 Marquette

STERRETT PUMP

Company,

69 East Sixth

BIdg., Ctiicago.

|

St.

CO.,

ST. PAUL, MINN.

Co., Cleveland,

WESTERN ELECTRICIAN
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Ste r li ng — Genuine;
quality.

and a

"I{ a fish

pure; of excellent

you

ware,

buy

look

"STERLING"

easy to

TUMBLE

to the fact that

Chicago

Coin Collectors

Silver-

ARE A PROFITABLE INVESTMENT.

the

for

EASY.

Three Cents
It is just as

you

half is worth a cent and a half,
are three fish worth ?"

how much

WEBSTER.

When

irjoa

CENTURY
CONUNDRUM.

20th

A DEFINITION

15,

We

mark.

will cheerfully

us

forward one on approval.

TO-DAY

if iotcrested In ways and
to Increase your revenue.

Write

means

Chicago Pay Station Co.,
I30 La Salle Ave., Chicago,

Be equally wise
anything

chasing

in

the

Western E lectrician

TELEPHONE APPARATUS and see that

Want Ads

in

line of

it

...THE...

"MAYER"
DRO P.
THE MAYER ENGi'nEERING
Monadnock

has
No. 19.

III.

pur-

OHicagro.

»8ul-l:i

CO.

Block,

III.,

U.S.A.

WRITE FOR PKICES.

Desk Phone.

KOKOMO TELEPHONES

MARK'

'THE

Always Up-to-Date.
WE MANUFACTURE

STERLING ELECTRIC
LAFAYETTE,

SWITCHBOARDS. TELEPHONES

CO.,

AND EVERYTHING FOR
COMPLETE EXCHANGE.

IND.

Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC

'*The Recognized Authority on Wiring and Construction/'

MFC. CO.,

The universally adopted National Electrical Code explained
and illustrated ia this year's" edition of the hand-book.

KOKOMO,

IND.

Standard Wiring
For Electric Light and Power.
By H. C. GUSHING, Jr., A. I.E.

E., Electrical

Engineer and Inspector.

ADOPTED

.£»•&

m«M

By
By

By

the Fire Underwriters of the United States.
Cornell University, Stanford University and other Technical Colleges and Schools.
over 27,000 Electrical Engineers, Central Station Managers

and Wiremen.

Telephone Troubles and
A

The

It

large

book

the only book on Wiring and Construction kept strictly
up to date.
contains all the necessary Tables, Rules, Forniula;S and Illus-

It Is

to

Find Them.

complete hand-book for telephone inspectors, by Wm. H. Hyde and
]. A. McManman, edited by Prof. C. H. Haskins.

EIGHTH EDITION.

BECAUSE

How

48 PAGES.

PRICE, 25 CENTS.

number

of telephone exchange managers and employes will find this
a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.

trations.
It settles disputes,

and

if

referred to before wiring will prevent

disputes.

Sent prepaid on receipt of price by the

Flexible Leather Cover (pocket size), $l .00.

Publisliing Co.,

Electrician

Sent post paid upon receipt of price, by

5 ID Marquette Building,

CHICAGO.

ElECTRICIAI PUBLISIIHa Co.,
CHICAGO. ILL.
Marquette Buildlne.

THE TRIaEPHONE HAND-BOOK
^lo

NEW AND REVISED

2fe77iber

of the American

EDITION, WITH A

Institute

leo Pagres, 133

NEW CHAPTER ON " RECENT PROGRESS," BRINGING THE BOOK UP TO
BY HERBERT LAWS WEBB.

of Electrical Engineers, and of the InsHtution of Electrical Engineers. London. Author of
Testing of Insulated Wires and Cables." Joint Author of " Eteclricity in Daily Life."

lllus-tra-fcions,

Clo-fcl-i,

"A

DATE.

Practical Guide to the

l-l£.ncl-Bool« Size,

Price $I.OO.

Extract fVom Preface.— "This

little book has no pretension to be considered a complete treatise on telephony as it exists in America. The time for such a work is not yet come. But it i«
that there Is a demand for a practical book on telephone working and management, and the TEL BPBONE HAN D-BOOK is an attempt at meeting that demand. With the exception of a lew
chapters dealing with certain forms of transmitters and receivers used in Europe, which a-e given for the Information of those who may wish to engage in the manufacture of telephones, the
book is based entirely on standard American practice; and most of the material, apoaratus and methods described are peculiar to or have originated in this country."

felt

No pains have been spared to make it the best book of its kind. It is right up to date, Intensely practical, and so plain and clear in its language that anyone can understand and learn from
everything regarding telephone work and management. It conforms In size and style to our other Hand-Books which have been so favorably received by the entire electrical fraternity.

CONTENTS

'

.

CHAPTER

1.

The Invention of the Telephone.

2.

Souna

3.

Telephony.
phone.
The Microphone.
Current Induction.

4.
B.

Waves.

Electric

Articulate

The

^

CHAPTER

Speech.
Bell

Tele-

Electromagnetic

Induction.
6.

7.
9.
9.

10.
11.

The Induction

Coll: Its Use
Telephone Transmitter.

In

the

The Complete Telephone Circuit.
Magnet Telephones.
The Bell Telephone Receiver.
Other forms or Magnet Telephones.
The Gower, Ader and D'Arsonval Receivers,

13.

14.
15.
16.
17.
18.
19.

B^

Long Distance Transmitter.

Solid-back Transmitter.
Berliner Transmitter.
Cuttriss Transmitter.
Various European Transmitters.
The Efficiency of Carbon Transmitters.

21.
22.

Batteries for Telephone Work.
Circuit Batteries.
Closed Circuit Batteries.
The Practical Management of
teries.

28.
27.

33.
34.

Bat-

Metallic Circuit.

Underground Wires
Lightning Arresters.
Inside Wiring.
Installatiop
of
Telephone

Instru-

ments.
Inspection and Maintenance.
The Condenser; Its Use in Telephonj,
Ele^^cromrjnetic Retardation.
F:ichnnge Working.

a.

ymall Exchanges.
Party Lines: The Bridging Bell.
Long Distance Telephony.
Duplex Telephony.
Simultaneous Telegraphy and Telepfc»

42.

Recent Progress.

M.
40.

Bell.

Automatic Switches.
Telephone Line Construction.

ELECTRICIAN PUBLISHING CO.,

28.
29.
30.
31.
32.

SB.
36.
37.
3?.

Open

Magneto

Mercadler's Bl-Telephone.

The Siemens, Kotyra, Neumayer and
BMteher Receivers.
r.bu.ii«d and for
b,
12.

CHAPTER

Carbon Transmitters.
Blake Transmitter.

The
The
The
The
The

It

ony.

6IO Marquette Building, (snlcaso

Appendix.

.

November
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Party Line Service

ADVANTAGES.
only party wanted.

1.

Rings

2.

Locks

3.

all

others out.

Can have up to 35 on one
line.

The

U. S. Electric Mfg. Co.,

BUTLER, PA.
LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6 10 WILSON AVE., CHICAGO, ILL.

No

sliding parts excepting the platinum contact points.
silver— long, live and durable.

AU springs German

It

" INTERNATIONAL "
Central Energy, Multiple and Trunking Switchboards,
and Complete Line of Telephones.

Many improvements embodied
Harrison and Clinton Streets,

CHICAGO, U.S.A.

requires Capital,

Electrical

In

Knowledge and Good Mechanics,
as well as Patience, to make a

International Telephone Mfg. Co.

SUCGESSFULTELEPHONE.

AMERICAN

Do You Think?

TELEPHONES CALL
ARE A SUCCESS

A COMPANY THAT HAS THE REPUTATION
OF MAKING THE HIGHEST GRADE OF TELE-

PHONE AND SWITCHBOARD APPARATUS
WOULD MAKE THIS STATEMENT IF THEY WERE
NOT DEAD SURE THEY COULD BACK IT UP.
KELLOGG

LET US SEND OUR

CATALOGUE
AND TALK PRICES

TRANSMITTERS Guaranteed
BETTER than

the

WE STAND READY TO PROVE
Write for new booldet

—

"The Express and some
of it's slopping places."

GENERATOR

CENTRAL
ENERCV

39

TELEPHONE

ELECTRIC

AMERICAN

BLVD., CHICAGO

JACKSON

" BELL SOLID BACK."
THIS STATEMENT.

Kellogg Switchboard & Supply Co.
229 South Green

Street.

CHICAGO.

MOON
TERMINALS
METALLIC

OUTER
CASE

RELIANCE"

GENERATORS
ANO MOTORS.
SEND

FOR

BULLETIN.

RELIANCE ELECTRIC

.

record.
cable.

It

has never lost a

Write for Catalogue
and Prices.

MOON MFG.

CO.,

43-49 S. Canal Street,

COMPANY,
MILWAUKEE,

.

Protect the Telephone Cable.s.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a

-

WIS.

AGENTS WANTED EVERYWHERE.

CHICAGO.

GO .

BLBCTRICIAN

WESTEiRiN

i6

November

15, 1902

AND BOILERS PROTECTED

POWER INCREASED

Dearborn Vegetable Boiler Compounds
MADE TO SUIT THE WATER
W/
AS PER ANALYSIS.

yy^•J=J1^
»'••»•«*«"«

27-34 RIALTO BUILDING, CHICAGO, ILL.

DESISTANCE

WESTERN CEDAR POLESHow

rods of Dixon's Graphite
give high resistance in contract"ed space.

Ask

Any

size, any resistance.
and booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

Telephone: Harrison 3930 and 3031.

Stocks:

Idaho— Montana.

sample

for

Jersey City, N.

O.

J.

Prices.

Address B. F. VREELANO, Denvir, Colo. (Main Office.)

J. MtJI
Producers and Wholesalers of

Cedar

\A/Kiii:< »
REG.TRADE MARKS

The Phosphor

2200 Washington ave.,philadelphia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

We

have a good asaoilment

METAL-

Soi-e:

Makers

in the'

oa hand, and can execute orders promptly.

Write as for Prices.

-VER.TICAL OR HOR.IZONTAL-

CASTINGS, STAMPINGS AND FORCINGS
(DRiGlNALAND

of Poles

AUTOMATIC ENGINES

'INGOTS.CASTINGS, WIRE, RODS.'SHEETS, ETC.

— DELTA

les

Main Yard and Office at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and Pembine, Wis.

Bronze SmeltingCo.Hmited,

PISTON

U.S.

VALVES

whed

Governors

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills,

We

are

yiojv

SELF
OILINQ

CONTROLLED
BY

f refared to

NICHOLS

GOVERNOR

GUARANTEE ABSOLUTE SATISFACTION
Write for References in your Locality.

The Replogle

Governor

Works,

FOR
HEAVY DUTY
BELTED
OR
D. C.

HIGH & CHESTNUT

STS.,

AKRON, OHIO.
Boston, New York,
Phliadelphia, San Francisco.

N. Y.

SAFETY STEAM POff £R

ELEVATING = CONVEYING

NEW CATALOGUE

BUY YOUR BOOKS FROM THE

MACHINERY

NOW READY
it'^JEFFREY

SEND FOR COPY

MFG. CO. COLUMBUS.O.USA

CO., cJ.VciJ?^'- ?Ll.

BOOKS.

ELECTRICIAN

PUBLISHING

610 Marquette

SAMSON TURBINE

TO
THE

BIdg.,

COMPANY,

CHICAGO.

£REAT NORTHWEST

The Wisconsin Central Ry will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
.

UNEXCELLED FOR DRIVING

ELECTRICAL MACHINERY.
Special Features:

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
in dining cars are served a la carte.
Nearest
ticket agent can give you further information.

JAS. C.PONO,

HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We build these

Turbines in

Gen'I Pass. Agent,
aillwanke*, WU.

and

Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.

WRITE DEPT.

all Siies

rOR CATALOG.

JAMES LEFFEL &
SPRINGFIELD.

CO.,

O., U. S. A.

AS SIMPLE AS ITS NAME.

HIGH-GRADE

ENGINES

The Telephone
By

J.

E.

HOMANS,

A. M.

352 pages.

VERTICAL AND HORIZONTAL.

Cloth, Price $1.00.

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

An up-to-date, practical treatise on the
installation, care
construction,
theory,

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

and management

of telephones

and

their

appliances.

Sent prepaid on receipt of price.

Electrician Publishing Co.,

& SONS
8III.WAVKEE, WIS.,

W. BAYLEY

CO..

V. S. A.

510 Marquette

Building,

Chicago,

III.

November

15,
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CEDAR POLES

LINDSLEY BRDTHERS COMPANY.WnOLESALE
P0RTLAND,QREGON &SPDKANE,WASH. 5Q-F00T TO BO FOOT

PRQDUCERS""^'H^rAlo".'-°'^M ICH.

POLES DUR SPECIALTY. MAIH YARDS, MENOMINEE,

STOCK — BIGGEST EVER.

Send

list of requirements
for quot&tions to

W.

MALTBY LUMBER

CO., Bay City, Mich.

St. Aubii Ave., Detroit,
Uanufacturers Tools and Iron Work for
Telephone and Railway Construction.
iT'Lt PAY You WELL.

TIE MEN"
THE SEASON IS GETTING LATE
=AND
YOU REQUIRE=
POLES
CEDAR OR CHESTNUT
we

"THE POLE

AND

M.KLEIN

Our Tool Book ttUi

n It of Interest to
copy now,

can supply you on short notice.

SON.

all

about them.

Uuemen. Get a

FREE.

Neadquartert tor Linemen's Tools.

WRITE Us FOR PRICES.

THE MORSE CEDAR

&

UNE BUILDERS' TOOLS.

IF

For Fall construction work,

ANDERSON & SONS,

H.

&

MATHIAS KLEIN

CO., "Producers," Saginaw, Mich.

SONS.''tBV/<Si'T£»^

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

CEDAR POLES

D. M.

FULMER LUMBER

CO., Florence, Wis.

From 16 Foot to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

C. H.

CO.,

WIS.,
Produoars and WhtleiaUrs of WhIU Cadar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

Cedar

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

Poles

CEDAR POLES
%S\^,ki^r"'
UPON
SPECIAL PRICES

h. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

POLES.

BERTHOLD
& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

ft.

Minn.

CEDAR
A. P.

LONG LEAF
PINE

CKiemlcal Building.

AND

RDLES

WRITE US
HOPKINS & CQ..EaCANABA.MlCH.

CO.,

W«

PRODUCERS.

POLES
IM

W.

FIR.

ROBT. FERRIS' BOOK

ON METERS

§>a\^(vWv«iV

cKjUrw

Send your Book Orders

€^

IT
To get our

I I

White Cedar Poles
'"'^

THE MARKET FOR

IN

Oak
for

Pins.

Prices,

TIE CO., No. 44 Broad Street,

>AY

^*/l

New

York, N. Y.

POLES
YOU

Prices on 25-foot e's by return mall. Wo can Save
Money on other Lengths as well.

KELLpGG SWITCHDOARD and SUPPLY
320 So. GREEN ST.,
CHICAGO,

ELECTRICIAN PUBLISHING CO.,

KP A

vm

nSc^rnirs

(

CO.,

Keystone Telephone Building, Philadelphia, Pa,

! Electric

BulldlnK, Cleveland, Ohio.

Written expressly for tbe men who handle
the pliers,
Sent prepaid on receipt of $1.00. .\ddres'i

^UAakiUii^lssil

so SIMPLE THAT ONE

ELECTRICIAN PUB. CO.,
510 MarqueHe

BIdg.,

CHICAGO.

~^ARb5: lF^VtOf^KlNCi^,^1lC^.- ^REEN BAV. "\A/1'5.

—

NEW

Lor<t)01>{.

You

ILL.

Bldg., Chicago.

CEDARfOLES

AT

BEST POLE

TROLLEY & ELECTRIC LIGHT WORK.

WONDERS
THE COURAGE OF THE AUTHOR
ITTELL8 JUST WHAT SOME
PEOPLE THINK THEY KNOW.

IS

TIES.

Yards ia Michigan,
wholf^alp rrndu''ers for 20 veara.

Yellow Pine Cross-Arms, Locust and
Large Stock Always on Hand,
Ask

to

610 Marquette

STERLING & SON,

C.
Po'.e

CEDAR

(V^XoVU/

inquiries alwaySo

MONRO=:, MICH.

^"
II

want your

Eleven

11
L
SOUTHERN
''^'"
STANDARD POLE &

*1Pa)^XaW\^

BROOKS,

POLES, TIES, POSTS. '"'.ST..'

CROSS
ARMS.

L.

tomahawk, WIS.
ihiprvv^rt-fes 'from L.arac^ S-bo^lc.

I*»-^nr»p-t

TORREY
CEDAR CO.,

HALL

WHITE CEDAR POLES.

"Wis

,

WESTERN ELEGTRIQAN

i8

•November

15,

The

Revolving^ Element

Nernst

of the

Lamps

Westinghouse
Integrating:

Wattmeter

Has the

lightest weight,

insuring

minimum wear

on jewel
with

support, and

high

unit of
assures

torque

per

moving weight,
permanency on

light loads.

Same

as

Daylight.

One-half the cost of Incandescents.
FOR ILLUSTRATED WATTMHTER
BOOKLET ADDRESS THE NEAREST SALES OFFICE OF THE

Westing:house Electric
and Mfg. Co., Pittsburg, Pa.

New

For indoor or outdoor

Write

Nernst

service.

for illustrated booklet.

Lamp

York, Atlanta. Dallas, Boston, Baltlmoie, Buffalo, Chicago. Cincinnati, Los Ane:eles,
Cleveland, Detroit, Minneapolis, Philadelplila, Pittsburg;, St. Louis. San Francisco,
Salt

Lake City, Syracuse, Seattle, Denver, Mountain Electric
Co.
Canada; Ahern & Soper, Limited, Ottawa.
Mexico: G. & O. Bran[ff& Co., City of Mexico.

Pittsburg, Pa.

Co,

1902

November

15,

WESTERN ELECTRICIAN
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ANOTHER
:-.-„•••

L(.V\y_KK

.VMIIKR.ST ROl.l.KK

Mll.L.S.

AND TH

::.::-.

i

Z\l '^IV'"^

::-::.:

Wheal,

RESULT

Buck\vhea( Flours.

:.:-;;•
i

Sept,

<>rHKHKT.

Fort

"

27,

Electric «ort.s.

iyr.e

Fort Tayne, Ind.
Gent lecen:—

Replying to your favor rec^rdln^ our peoenl experience with
ycur

T^'pe

A tranpforaers, would say on the

nlgl"'*-

cf July IJth, or©

sixty llg^t transformer was strucl: by a llghtnlnc discharge and the
:c.v«r brolien in two parts,

one part foiling to the ground.

'

On discov-

ering this we thought the traJisformer was destroyed end did not atteicpt
t(?

replace the blown fuses.

wei-e

On te^tlnc It down the following day, «c

eurprlsed on examining the colla. that they did not soem burned or

daaegad In any way, and after a test in the station which showed
ce replaced the broken cover and this trensforuer

service ever since.

I'as

0.:-.

been in constant

Cnclcied find photograph wrlol. ne

f;ad

taken at

the request of your Chicago representative, we remain.

/k^.^I.-^^^'t.^^^'

FORT WAYNE ELECTRIC WORKS,
FORT WAYNE.

IND.

DUNCAN INTEGRATING

WAHMETER

COMMUTATOR TYPE FOR DIRECT AND ALTERNATING CURRENTS

Possesses Many Up-To-Date Features.

JUST THE METER
FOR

DIRECT CURRENT LIGHTINB
AND

POWER

CIRCUITS.

DUNCAN ELECTRIC MANUFACTURING
MANUFACTURERS OF ELECTRICITY METERS.

CO.

LAFAYETTE,

M

WESTERN ELECTRICIAN

November

mm.

e*

Bonanza Cup

The

ALLIS-GHALMERS
CHICAGO,

IS

CO.,

easy to turn

....

U. S. A.

J

/i

heavily

^

l^nurlea

Sole Builders

15,

-^

of

REYNOLDS
CORLISS
ENGINES

request to any Supply Company
opieer or 1*. A. Mailed lo any address for ten
Ottiil.8 to pay pcstage and packinff.
have tried to make a ^ood paper-weight
OLi we have always tried to make a good fuse
wire.

Sont on

For

We

CHICAGO FUSE WIRE & MFG. CO.
863 BROADWAY, NEW YORK.
368 DEARBORN ST., CHICAGO, U.

Reynolds Corliss Engine.

All

Power Purposes

:^W|;"BESLYf

SPECIAL ENGINES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.

RIEDLER

PUMPS AND

AIR COMPRESSORS.

n'cwJalst. "''"'IESformetalWoRw:
CHICAGO 1LL.,U-SA'
irc^.S'jL
'

'

.

S. A.

HAZARD MANUFACTURING COJ
HICH-CRADE RUBBERCOVERED,

WEATHERPROOF

STURTEVANT
ELECTRIC FANS
ARE SPECIALLY

Wires AND Cables!

MAGNET, OFFICE, ANNUNCIATOR WIRE.
New York Office,

GsH£RAX Office and Works,

50 Dey

Wilkesbarre, Pa.

Chicago Office.
1201-2 Marquette Bldg/3

St.

VULCANIZED FIBRE

DESIGNED.

Highest grades lor electrical insulatlbii And mechanical purposes, in sheets,
Catalogues and samples on application.
and special shapes.

tubes, rods

VULCANIZED FIBRE

CO.,

Wilmington,

-

Del.^

KARTAVERT.
HARD AND FLEXIBLE FIBER

SHEETS, RODS AND TUBINQ.

IN

Kor Electrical and Mechanical Purposes, Railway Dust Guards» Washers
and Packings. Patent Insulating Cleats.

SIANUPAOTURBD BT

THE KABTAVEBT MAHUFACTUBING CO.

Wllnilngtoil, Oil.

REFLECTORS!

Our immense variety in styles and sizes of Electric
Motors makes it possible for us to construct high or
low pressure electric fans in great diversity to meet
any possible conditions.
Motors are built of enclosed or open types, according
to the amount of dust and moisture in surrounding
atmosphere.

it

Light is useless if you can't have-j
where you want it.

Paragon Reflectors throw the'
where you want it.

light just

Our Incandescent

Reflectors are

neat and are superior to

STUR.TEVANT CO.

B. F.

They

boston; mass.

185

New

York.

Philadelphia..

Made

surface.

London.

Chicago.

all

others.

green outside, glossy'
enamel white inside. Reflecting
are

and

American Reflector

sizes.

&

in various styles

Lighting

Co.,^

271-273 FRANKLIN ST., CHICAGO.

iBIack Diamond

File

Works I

lac

Bat. 18«3.

Twdve

FOF?r,E

COKPAf/Y

TOT: T-\J-C.T?AC IJGKT
/MT> FOVT.P ILT-T.VKVZc/T Nr.v,' C/-r/'i.or,/j/:

BmUl^
)GPI70r/rAI-

Special

Medals

Awarded

18*S.

BUFFALO

Prize

Gold medal

at

Inlernatlona!

at Atlanta,

Expositions

1895.

5*

OVB
UM
KVESV liEADIwe HABDVTABK o9
^
MXOUK
THK
»TATK8 AND CANADA.
^V
^
I e. & H. BARNETT COMPANY |
<>OOi>» AMia
ISI

^

mAJLK IIV
PNITKI)

^HSLADELPHIA, PA.

^

i

Get our catalog.

BfJTOLO FORGE COMIiAF^r

mi.

Yfll.

$3.00 PiB huun.

CHICA&O, NOVEMBER

gSE{;gaX^.'ga;ag

22, 1902.

so

S".\5ra.Ur'^».%rjfo7..*»'

Cmts

a Copy.

Ho. 21,

FY WIRESINSULATED
AND CABLES.

QIMPItab^
Ollwlr

RUBBER COVEJ<ED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

*""";

The Simplex Electrical

"u'son""^'

78-81 ComhIII,

1137 Monaxnock Block. CHICA6<S.

Co.,

BOSTON, MASS;

1889—Paris Sxposition,
Medal for Bnbber Insulation.

CRESCENT RUBBER INSULATED

WIRES AND CABLES

1893-World'8 Fair,
Medal for Bnbber Insulation.

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE CO.,
"''"" ""'^B ^^ Factory. TRENTON, N. I;
ss'Iarclay'street.

THE STAJfDARB FOB
RUBBER INSlTIiATIOSr.
Sole Manufacturers of

TRAP MARIC

Olonite Wires, Okonite Tape,

Manson Tape. Candee

THE OKONITE

proof

Wires.

Bossert Electric Construction Co.
MANUFACTURERS OF
STEEL OUTLET AND JUNCTION BOXES,

Tlie

CO., Ltd

253 Broadway, New

ri'u7'..Sch;e,'e;.f"»"«!'««-

Weather-

Geo.T. MansoRiGen'l Supt,
W. H. Hodglns, Secy.

York.

8i;i^ITCSBOABDS, PASFEL BOABDS, SWITCHEIS, ETC.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

,,.BAW,;,^\

COMBINATION OF

Paranite Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELBORAPH AND FIRE ALARM CABLES.
All

Wires are tested

JONESBORO,

at Factory,

2,000

I-T-E

Bipolar

from

Flexible Shaft
AND

MULTI-SPEED MOTOR.

INI>.

Practically dust and water proof.
For Porta)))*
DrllllDKi Tapping. ReamlDEt Emery Grlndlof, etc.
Write for Catalogue and Prices.

IN USE.

and Multipolar Motors

STOW MFG.

to 60 horsepower. Dyno10 lights to 700. "We seU
fiood prollta loi'agt'nts.
Tbc Hobart tiec. Mf£ Co.Troy. Ohio
''J

moB from
or rent,

86

CIRCUIT BREAKERS

BARE AND INSULATED

50 Watts.

For amateur conBtnietloti— very

BUNTINGTON. IHD.—XARIOH, IND.

and Elxctbioal

ENGINEERS

CROWN

Electric Railways Built by U5:
For tbe Milwaukee. Racine & Eenosba
Electric Ry. Co.. from South Milwaukee to
Kenosha. '24 miles.
For the Cblcago A Milwaukee Electric Ry.
Co., from WaukeeantoN. EvanstoD.26 mtles.
For the Fi. Wayne (Ind.) Southwestern
Traction Co., from Ft. Wayne to Wabash,
45 mile''.
We have been awarded the contract forthe
con)4truction of bu eUctrlc light plaiit at
Lebanon. Tenn.

light to

Write for circular

Bug-Proof Bell.
By

American Steel &Wire Co.
CHICAGO.

NEW YORK.

WORCESTER.

DENVER.

2

mall, prepaid.

Patent.

Ename'led,°49c.

Made

in

elz'es

to 8-inch. Dealers send for prices.
also make Inventors' Models and
Special Electrical Devices.
Write us tor prices.

SAN FRANCISCO,

SPIES ELECTRIC CO.,
Street, Ctilcago,

The Longest

SHELBY

USE SHELBY LAMPS.

USEFUL

LIGHT

THE SHELBY KLECTRIC

WESTIIN

Electrical In^Wnment
Wavtrly Park, NEWARK, N. J

Co.,
lostru-

mcnt Co., Kllterstrassc Xo. m.
.NDON— Elliott liros.. No. 101 St. Martin's Lane.

SHELBY, O.

CO.,

EXTRA Varnish,
INSULATING VARNISH.
STERLING
Sterling Extra Black
Flnlshlni;
Sterling Black Air Drying Varnish,
Sterling Black Core Plat« Varnish.

THE STERLIHB VARNISH
Electrical

LAMPS.

A TRIAL WILL PROVE OUR CLAIMS.

FLATTENED.

WEiitix— European Weston

Life at Best Efficiency.

Pat. Oct. 20, 1900.

7 C. P. Vertical.

THE STERLING VARNISH

CO.,

Oil,

2i Colmore Row. Birmingham, England.

Pittsburg, Pa., U. S. A.

desire to call attejilion to a line of

cheap but excellent Switchboard Instrunts for Direct Current Circuits, which
';

designate as

"Round Pattern," Style
These

F.

Instruments

are particularly
suitable for Isolated Plants and Feeder

Kaihvay and Power Plants.
V.iltmeters in ranges from 3 to 750 volts.
rnmeters in ranges from 1 to 2,500 amp.
All Weston Instruments are unsurpassed
In excellence of workmanship, in accuracy and economy of operation,
.Mention tbo WnsxEns Electricux when writ1

Westan "Bonnd Pattern" Ammeter,
Type F.

SMALL CENERAT4NC SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.
n'E MANi:t".4CTUIta

ircuits In

<

III.

LIFE

16 C. P. Horizontal are 14 C. P. Vertical. Other makes are

We

Segardahl

We

87-89 W. Van Buren

IT-IT'S

16.

& WEED,
New York.

31st Street,

OflmplB, d-ln.

see objects below the lamp

THE COIL DOES

812.50.

PABSX;XI^
U9-iaiW.

RAIL BONDS.

LIGHT
you want

Complete

OF EVERY DESCRIPTION.

07

etfl-

t-ieDt.Will drive a Qental eu (fine, sewing
luac'blne or small latbe; runaBacenerator, will furnish current for six 6
candle-power larapa, Partse3.50.»6.l8.li0.

ELECTRICAL WIRES

CONTRACTORS

If

10 Volts. 5 Amperes.

.1.000to4,OOOreTolutIoo8. Setaofmateflnifhed parts, corapletu machines.

rlai.

J.E.MOTT&CO.
ESTOIATKS FCRNIBBED ON AlL KINSB
ELBCTSiCAL CONSTRUCTION.

* C*..

The Franklin Dynamo

CUTTER ELECTRICAL CO.. PHILADELPHrA.

CoNauLTiTto, Uecbanical

CO., BInghamton, N. T.

Gen'l European Agents, Sclle, Sonneathal
Queen Victoria Street. London. England.

ing for catalogue.

GENERATORS

m iHIORS

OF ALL KINDS AND FOR

ALi.

f'lmPOSES.

TRIUMPH ELSCTR3C CC,
WE"

CINCiNNATi,

£».

WESTERN ELECTRICIAN
ji^jltjt^SJty'j^^^,'fjijf^,St,^jltjltjX^jliJf J>^ ^ M ^ Ji <^

%

R.

W.

JK

November

^ ^ ,^ jf ^ jt ^ ^ ji ^ S Jt Jf ^ Jt J* J* JK ,^ JX Jt S S JK ^ Ji ^ ^

F„YLE, President and Manager

B. S.

BARNARD,

-jH -.i

S v*

.•*

22,

1902

S J* ^^ JK S S J* »

Vice-President and Secretary.

Standard Vitrified Conduit Company
VITRIFIED SALT GLAZED

UNDERGROUND

CONDUITS AND INSULATORS
General Office,

%

39 and 41

%
%

New York

Cortlandt Street

I
Ik

Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service.
250 K.

W

Direct-Current Enclosed

3-Phase " Ceco," Alternator.

^^Ceco'^ apparatus

is

modern

'Ceco" Motor.

in design^ accurate in construction,

and superior in performance.

Write

for

Catalogue 27*

Christensen Engineering Company,
MILWAUKEE.

STATIC GROUND DETECTORS,
POWER FACTOR
INDICATORS, CALVANOMETERS,
switchboard and portable types of VOLTMETERS, AMMETERS and INDICATING
WATTMETERS are as ACCURATE,
is
DEADBEAT and PERMANENT as
SYNCHRONIZERS,

it

possible to build

them and withstand ordinary

commercial usage.
si

Type F Voltmeter, Back Connection, One-Third Actual

Size.

WAGNER ELECTRIC MFG.

ST. LOUIS, MO.,

CO.,

U. S. A.

—
November

.

WESTERN ELECTRiaAN

1902

22,

—

Storage BatteryGo.
The ElectricPHILADELPHIA
MANUFACTURER
OF THE

Cbloribe Hccumulator

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

Price Lists and Descriptive Bulletins forwarded upon request-

SALES OFFICES:
PHILADELPHIA.

BOSTON,

Allegheny Ave. and 10th
ST.

LOUIS.

Wainright Kuildin;;.

60 State

St.

Street.

NEW YORK.

CHICAGO.

100 Broadway.

Marquette Bulldlnp.

BALTIMORE,

DETROIT,

Continental Trust BuUdlne.

Michigan Electric Company.

New England

HAVANA, CUBA,

SAN FRANCISCO,

CLEVELAND,

F. G. Greenwood. Mgr.,34 Empedrado St.

Nevada Block.

Building.

ADJUSTABLE

ELECTRIC

SPRAGUE

COMPANY'S

LAMP HOLDERS

^. Permit the Electric Light to
be Instantly placed where it
needed. Made for shop, factory,
store, office, residence -in fact wherever the incandescent lamp is used.
^>Si?'

DIRECT CURRENT MOTCRS

Is

are unequaledfordrlving all
classes of machine tools.

WE MANUFACTURE:
Portables,
Chandeliers,
Brackets,
Desk lamps.
Clusters,

Write for Descriptive Bulletin No. 206,

Canopies and

and Styles of
Shades and Reflectorsm
All Sixes

GENERAL OFFICES:
527 W. 34th St., New York.

Goods carried
by all prlncipai

Send tor
Catalogue Mo. 10,

jobbers.

CHICAGO OFFICE:
Fisher Building.

Just Issued,

FARIES MFG.

CO.,

DECATUR
ILL.

RHEOSTATS
ELECTRIC COIMTROLLING DEVICES
OF EVERY DESCRIPTION.
V
AND

^»B
—

AGENTS
..s:

.

THE GUTLER-HilMMER MFC; CO.

'

:

MAIN OFFICES AND FACTORY:

STURTEVANT ENGINEERING CO., LONDON, ENG,
KILBOURNE & CWHK CO., SEATTLE, WASH..

BRANCH OFFICES:

NEW YORK^CHICACO.

MILWAUKEE.

For
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
fUTINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
Wt lell PUTINUM In any quantity, either large orsmall. We buy PLATINUM (r anything
containing PLATINUM, in any quantity.

Lamps

Incindesgent

Everything

and

MANUFACTURERS OF PLATINUM
Newarl<, N.

New

J.

Yorl< Office,

IN

Else.

ALL SHAPES.

120 Liberty

Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagn&ll Electric Co .—
Akron Smoking Pipe Co
20
Allen Company, L. B
U
.

Allls-Chalmers

Company

20

American Battery Co
20
Amer. Electrical Heater Co. .20
Amer. El. Telephone Co
15
American Electrical Works.. II
American Refl.it LightingCo.20
American School of Corresp. —
Amer. Steel <t Wire Company 1
Anderson A Sons, W. H
17
Audel it Company, Theo.... 13

Chicago Edison Company. 4. 12
CThic Fuse Wire A Mfg. CO. .—
Chicago House Wredclng Co. 13
Chicago Insulated Wire Co.. 1
14
C, M. A St. P. R. R
Chicago Pay Station Co
16
Christensen Engineering. Co. 3
b
Consumers Carbon Co
Continuous Rail Joint Com17
pany of America
Crescent Ins. Wire A Cbl. Co. 1
Crocker-Wheeler Company
5
Cutler-Hammer Mfg. Co
3
.

t!t

Company

Bamelt Company,

3

A H

G.

——

20

Barron &, Co.. J. S
Bayley ASonsCo.,
16
Beardslee Chandelier Mfg.Co.—
Beardsley Gravity Dam &
Construction Co
9

W

Benhold
Besly

&

<b

Jennlng:^

Co., Charles

17

H

20

BonviUe, Edward
12
Bossert EL Construction Co. 1
Brooks. Hall L
17
Brown & Leasure
10
Buffalo Forge Co
'ZO
.

A Mfg.Company

1

—
Fuse Company
Dearborn Drug A Ohem. Co 16
Diamond Meter Company ... 4
Dixon Crucible Co., Joseph.. 16
D.

A W.

,

Duncan

.

Electric Mfg. Co.... 19

Edison Decorative A Minla^
10
ture I^mp Department
Ediaon Mfg.Company
13

—

Edwards A Company

16

Electrical Engineer Institute.—
Electric Appliance Company-lO

Electric Storage Battery Co.. 8
Electrician Pub. Company.. 9
.

—
—

Camp Company, H. B
7
Central Electric Co
6
Central Manufacturing Co .17
Central Telephone & El. Co..M
C«ntury Glass Co

3
Faries Manufacturing Co
Federal Electric Company...—
Fisher Electric Company
II
"For Sale" AdTertl8ementB..12

Cbaae-Sbawmut Company...!!

Fowler, John

.

—

Ft.

Wayne

Elec. Works., Inc.lB

H

Franklin Eng.

CWcEgo & Alton
c

AS. w.a.a

A Russell Mfg. Co. .10
Hartford Steam Boiler. Inspection A Insurance Co ... —
Hazard Manufacturing Co.. ,.—
Hamblin

Helios-I'pton

.

Cotter Elec.

Baker

General Incandescent Arc
Light Company
7
General Incand. Lamp Co....—
Gould Storage Battery Co
6
Great Western Smelting A
Refining Company...
.. ..
Gregory Electric Company ..12

A

Railroad.... 16

Fulmer Lumber

13

General Electric

17

Elec.
Co., D.

—

Co
M.

.

. .

Company ..

.

17
4

Company

5

Hobart Elec. Mfg. Company.
Hoffman, Q.
Holmes Fibre- Graph. Co
Hopkins A Co., A. P
Huebel Company, C. J

.

W

Humphrey, Henry

H

I

12

—
17

17
10

Illinois Electrical Mfg. Co... 12
Illinois

Maintenance Co

13

Incandescent Electric Light
—
Manipulator Company
Indiana Bub. A Ins. W. Co.
I
India Rubber A Gutta Percha
. .

.—
Insulating Company
Inland Printer Co
Intemat'l Corres. Schools
International Tel. Mfg. Co. ..15
Jeffrey Manufacturing

Johnjton.

James

X^03? OldaifiUd^ecl Ixaca^ac

M. Co....

Phelps

Phillips,

20

Eugene F

11

Phillips Insulated Wire Co.. 11
Phoenix Glass Company

Machado A Roller

Phosphor-Bronze

—
—
—

Maley, Martin

Maltby Lumber Company.. .17
Manhattan Elec. Supply Co..—
MarinetJeJron Wks. Mfg. Co. 13
5
Co
Matthews A Bros.. W. N
11
11
Mayer Enj^'ineering Co
McLennan A Company, K....10

Marshail-.Sanders

McNamara

12
Brothers
Mechanical Appliance Co
9
Metropolitan Tel. A El Co. ..14

—

—

Mica Insulator Company
Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

Murdock Parlor Grate Co

Ins.

—

12
15
17
1

10

—

—
18

Wire Co
9
Power Co. 11

N. Y. Safety Steam

Norton Elec'l Instrument Co.

h

Okonlte Company, The
I
O.sburn Flexible Conduit Co.—

A Motor Co

—

—

17

Paragon Fan

10

Parsell

A Weed

I

14

Perrizo

& Sons

17

S.

Co

16

Pignolet, L. M
Pittsburg A L. S. Iron Co
Porter Cedar Company

10
17

17

—

Rauscher, John

Hugo

Reisinger,

9

Reliance Electric Company. .13
Replogle Governor Works., .—

Reynolds Electric Company.—
11
Rice, Cyrus VV
Roebllng's Sons Co., J. A
10
Rooney-WestburyEl.Lmp.Co.IO
13
Rose Electric Company

12

Morse Cedar Company
Mott A Company. J. E
Munsell A Co.. Eugene

15, 17

El.

Company

12

16

Lindsley Brothers Company.. 17
Lowell Model Go

National India Rubber Co
Kernst Lamp Co

ii

A

KokomoTeL A

Co.,

—

16

Son. Mathlaa
Kohler Brothers

Klein

A

New York

Co

Thomas J

Company

Leffel

—

Kartavert Manufacturing Co.—
Kellogg Switchboard A Supply

Leather Preserv. M. Corp

Sargent & Lundy

—Company.—

Sawyer-Man Elec.
Schoonmaker Co., A. G
Schott, W. H
fichureman A Hayden
Scientific Exchange
Shelby Electric

Company

11

—
10
12

—

12
1

Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 10
16
Smith Co., 8. Morgan
1
Spies Electric Company
Sprague Electric Company... 3

17
Standard Pole A Tie Co
Standard Underg. Cable Co..—
Standard Vamlsh Works .... 13
Standard Vitrified Cond. Co. 2
9
Stanley Instrument Co

Station

Equipment Co

o* Aca.^^rtlaeraAerLt3 Se>o

12

I»aa:e> «,

Steam & Elec'l Equipment Co.l2
Sterling A Son, W. C
17
Sterling Electrical Mfg. Co. .20
Electric
Sterling
Company...—
Sterling Varnish Co., The.... 1
Sterrett Pump Company
16
Stilwell-Blerce A Smith- Valle

Company

13

Stow Mfg. Company

i

Stromberg-Carlson Tel. Mfg.

Company

15

Sturtevant Company, B.

F

. .

.20

Toerring Company, C. J
Torrey Cedar Company

Triumph
U.

S.

10
17

Co
Mfg. Co

Electric

Electric

1

15

Valentine-Clark Co., The....—

Vlndei Electric Company....—
Vought-Berger Company
9
Yreeland. B. F
17
Vulcanized Fiber Company. 20

Wabash R. R
Wagner Electric Mfg. Co
Wagor Mfg. Co.. P. R
Walsh's Sons A Company

16

3

—
12

Western Electric Company... 7
Western El. Supply Co
3
Westlnghouse
Electric
A
Manufacturing Company .. i8

Weston Electrical Inst. Co..
Whitehead Machinery Co.... 12
.

Whltmore, A. E
Wlckes Bros
WUlyoung, Elmer G
Wisconsin Central R. R
Worcester Company, C fi

I

17
12
14

14
. .

. .

17

WESTERN ELECTRICIAN

If

you want Wires or Cables insulated

Novcmljcr

writh

^

the

HIGHEST CLASS INDIA RUBBER

INSULATION
buy

....

you

22, igo2

^J

should

Bin?
H^

Complete stock

of

sizes constantly on hand
for sale at lowest market prices by
all

CHICAGO EDISON COIVIPANY,

WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

TBE GENERAL ELECTRIC COMPANY'S
SINGLE PHA5E CONDENSER=COMPENSATOR MOTOR.

">

o

These Motors start under

full

load with very moderate starting current, creating no disturbance on lighting circuits.
They are built for 60 and 125 cycles.

GENERAL OFFICE:
NEW YORK

OFFICE, 44 Broad

Schenectady, N. Y.
CHICAGO

Street.

Sales Offices in

all

Large

OF^FICE, Monadnock Block.

Cities.

,,^kS«S>^<^^«$.^hS>^>^<SmShSh^««ShSxS^xS>«>4^^<Sh^^>.S>4>$>^^^^

SCHEEFFER

METER
WITHOUT
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
UnaHected by Alternations or Lag

In

Alternating Currents.

A

Highly Sensitive and Accurate
Meter.

DIAMOND METER
PEORIA,
MffTElR

WITH CASE.

ILL., U. S. A.

CO.,

November

WESTERN

iqo2

22,

mm
^^H

Non-Aroing Fuss,
250 VOLTS

I!'^IH|1
i^R»flJJ_,
1.

t:

I^I^^K

-^O
30

1

.

ii^f*!^S^

^-.F-Q.

A

E^:.ECTRIGIAN

BLOW INDICATED
THE

NO MATTER WHAT

WEATHER.

Indicating Fuse Before Blowing.

S: W. Junction Boxes, Motor Cut-outs, Transformer Cut-outs
Feeder Blocks of any Capacity, Service Boxes, Two or Three
Wire, Service Switches, Two or Three Wire, Cut-outs for
Lighting System, Telephone, Burglar and Fire Alarm Cut-outs.

D.

gmmj^Non-Aroing Fuss,
250 VOLTS.

IL

30

»M..S.

Indicating Fuse After Blo\ving.

ALL EQUIPPED WITH D. & W. NON-ARCING FUSES.
SEHD FOR BULLETINS AND PRICE LIST.

(Erntmi €l«JttrCiiitt|Rittg,

264-266-268-270 FIFTH

GENERAL
WESTERN
AGENTS

AVENUE.

CHICAGO.
LA.yf

Binfacbeit
This Rosette Plug Receptacie is a bit the simplest thing
we ever produce,d. Funny, but
tooli a lot of complicated
it
thinking to design it. Easy
enough after you "see how,"
as Columbus said about bal-

ancing the egg.
It is perfectly flush without
the plug, and with plug connected, makes a neat rosette
finish to the plate.
Wired from the front. Goes
boxes, or a l^-inch round hole.
It

is

economical

receptacle.

in

standard conduit

Mailed sample, 80c.

in price.

MARSHALL-SANDERS COMPANY,
30 CONGRESS
i

BOSTON, MASS.

ST.,

NORTON

Ammeters

and

Voltmeters

Higb-Grade Instruuients at Moderate Cost.
Write for Circular and Price
Tlie

Instrument

Norton Electrical

Agents. -Kohler Bros., Chicago,

III

;

List.

Sanchkt'r'mSn?

Co.,

Newman-Spranley

Co.,

New

Orleans. La.

CARBONS

GOIMSUMERS CARBON CO
LANCASTER, OHIO,
Carbons

H-U.

of all kinds

and

U. S. A.
for all purposes.

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
FIRST COST, HIGHEST
guarantee

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

)

:

WEJSTEaiN

^

^
^

ELECTRraAN

November

22, 1902

STORAGE BATTERY INSTALLATIONS
rwit

^':

RAILROAD REGULATING. LIGHTING. POWER AND ISOLATED PLANTS.

'^^.^...//''r,V^::v;-

KlIlM

COULD

E-M-F BOOSTER SYSTEMS.

C,

COULD STORAGE BATTERY CO.

^siUiiiii
i J ip''V^'

Chicago, Rookery Building,
New York, 2S West 33rd Street,
Century Electric Company. San Francisco, Cal.
Pittsburg Engineering Company, Pittsburg, Pa.

BoBton, 53 State Street,

WORKS: DEPEW.

'

TRADE MARK.

Bulletin Mo. Z, describing

N.

Y.

"GOULD BOOSTER SYSTEMS," on application.

CLASSIFIED INDEX OF ADVERTISEMENTS.
A^fufiters, Inc. I^amps.
Ino. El. Lt. Manipulator Co.

Vought-Berger Company.
Tel.)
Ancliors (Tel.

Mott A Company, J. E.
Sprague Electric Co.

A

& Bro., W.
Annunciators.
MfttthewB

N.

Wagner

Electric Mfg. Co.
Western Electric Co.

Westinghouse Elec.&Mfg.Co.

Central Electric Co.

Edwards

& Company.

Correspondence Scbools.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

American School of Corresp.
Electrical Engineer Inst.

Babbitt aietal and
Solder.
Gr.

Western Sm. and Refg. Co.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

A Company.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belt Bresslng.
Leather Preserver Mfg. Corp.

Beltine.
Leather Preserver Mfg. Corp.

BloTrers.
Buffalo Forge Co.
Sturtevant Co., B. P.

Drug & Chem. Wka.

Power Co.
Whitehead" Company, W. W.
Books. Electrical.
Audel & Company, Theo.
N. Y. Safety Steam

Electrician Publishing Co.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre -Graphite Co.

S.

Western Electric Co.

Points and

Central Electric

General Electric Co.
Sprague Electric Co.
Westinghouse El. A Mfg. Co.

Morgan.

Jeffrey Mfg. Co.

Electric Sl^^ns.
Federal Electric Company.

Circuit Breakers.

&

Badt

Co., F. B.

&

Mfg. Co.

Ft. Wayne Elec. Wks.
Western Electric Company.
Westinghouse El. A Mfg. Co.
.

Inc.

Hand-

Coal and Asbes
ling BKacliiiiery.
Jeffrey

Mfg

Commutator Compound.
K.

Sprague Electric Co.
Standard Vitrified Gond. Co.
Western Elect. Supply Co.
S.

Repairs.

Central Electric Co.

Wayne

Elec. Wks., Inc.

General Electric Co.
General Inc. Arc Light Co.

Machado A
Korton

Roller.
Elec'l Instrument Co.

Plgnolet, L. M.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.

Woaton

Electrical Tnat. Co.
Willyoung. Elmer G.

Chicago Edison Co.
Parsell A Weed.

Spies Electric Company.
Western Electric Co.

Electro-Plating HHach'y.
Besly

Contractors and Electric
Beardsley Gravity
Construction Co.

W. H.

Electrical Instruments.

Ft.

Central Electric Co.
Electric Appliance Co.
Osburn Flexible Conduit Co.

lilebt Plants.

J. E.

Electric Appliance Co.

Conduit and Conduits.
Camp Company, H. B.

A

H.

Kohler Brothers.

Diamond Melei" Co.
Duncan Elec. MIV. Co.

Co., L. B.

Construction

Brown & Leasure.
Humphrey, Henry

Schott,

Western Electric Co.

Conduit Rods.
Barron A Co., Jas.

Ical

'

Mott A Company,
Sargent A Lundy.

Colls aJid aiaffnets.

Allen

meckanEn^neers.

Electrical and

Mayer Eni^nneerins Co.

Co.

McLennan &Co.,

Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse EL A Mfg. Co.

Electric Rall^rays.
Crocker-Wheeler Company.

Cbains.

Cutter Elec.

Central Electric Co.
Chrlstensen Engineering Co.
Croclter-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Castinss.
Co., S.

& Electro. Co.
I>yuamo8 and Motors,

Electric Heatiji£ Appl.

(Do.

Chicago Edison Co.
Consumers Carbon Co.
Electric Appliance Co.
RelBlnger, Hugo.
Western Elect. Supply Co.

Smith

Western Electric Co.
Western Elect. Supply Co.
Weatinghouae El. A Mfg. Co.

Triumph Electric Co.
Wagner Electric Mfg.

Cables. (See Insulated Wires.

Dam A

Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. &. Mfg. Co.

Fibre.

&

Co., Chas. H.

Crocker-Wheeler Company.
General Electric Co.

Elerators- Conveyors.
Jeffrey Mfg. Co.

Co.

Beardslee Chandelier Mfg.Co

Reynolds Electric Company.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Fuses and Fuse Wire.
Central Electric Co.
Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.
Western Electric Company.
Western Elect. Supply Co.

Oears.

Besly &
General Elec. Supplies.
Co.. Chas. H.

Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.

WlreCo.

Ins.

Phillips,

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.

Manhattan Elec. Supply Co.
Vought-Berger Co.
Western Electric Co.
Western Elect. Supply C3o.

Electrical

Century Glass Co.
Phcenlx Glass Co.
Western Elect. Supply Co.

Central Electric Co.

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co,
Gregory Electric Co.

Graphite Specialties.
Be^y A

Co., Chas. H.
Crucible Co.. Jos.

Holme-s Fibre-Graphite

Central Electric Co.
Chicago Edison Go.
Edison Decorative A Minia-

(3o.

ine: Apparatus.
Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. I^amps.
Inoandesent Electric Light
Manipulator Go.

Inspection A Insurance.
Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Light Co.
Indiana Rub. A Tns. Wire Co.
Kartavert Mfg. Co.

Mica Tn.snlatOT Co.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Go.

OkonlteCo.,Tbe.

General Inc. Arc Light Co.
General Inc. Lamp Co.
Nernst Lamp Co.
Phelps Company.

Roonev-WestburyEl.Lmp.Co.
Sawyer- Marf Elec. Co.
Sterling Electrical Mfg. Co.
Western Electric Go.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, Inc., Adjusters.
Manipulator Co.
Vought-Berger Company.

Inc. El. Lt.

Incdndescent—
Replacers A Cleaners.

Lamps,

Manipulator Co.

Lamps. Nernst.
Lamp Co.

Liffhtnine; Arresters.

Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co.

Standard Varnish Works.
Standard Vltrllled Oond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Go.
Western Elect. Supply Go.
Westinghouse El. A Mfg. Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.

Co,

Electric Storage Battery Go,

Hellos-Upton Co.

Switchboards
and marble).

Llndsley Bros. Co.

Maltby Lumber Co.
Morse Cedar Co.

& Sons.

A

PItt.iburg
L. S. Iron Co.
Porter ciedar Company.

Standard Pole A Tie Co.
Sterling frSon, W. C.
Torrev Cedar Co.

Technical Agency.
Scientific

boards.
American

Slechanical Draft.
Sturtevant Co.. B. F.

meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.

Ft. Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Westinghouse El. A Mfg. Co.

mica.
Mica Insulator Co.
Munsell & Co.. Eugene.

mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Westinghouse El. & Mfg.

Ca

Dynamos and

Motors 1.
IVanio Plates.
Mnrdock Parlor Grate Co.
Nippers and Pliers.
Klein A Son, Mathlas.

Packing.
Co., Chas. H.

Patent Attorneys.
J.

FuUeys.
Smith

Co., S.

Morgan.

Tools.
Anderson A

(Oil).

Steel &
Co., F. B.

American
Badt

A

Wire

Central Electric Company.
Christensen Engineering Co.

Crocker-Wheeler Company.
Ft. Wavne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Rail Joln.ts.
Concinuoud Rail Joint Com-

Vlndex Electric Company.

pany of America.

Wagner

Refiners.

Reflectors and Shades.

-

Western Electric Co.
Westinghouse El. A Mfg. Go.

Co.

Trucks, Electric Car.
General Electric Co.

Westinghouse

El.

&

Mfg. Co

Turbines, Water Wheels.

Chicago Edison Co.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Hayden.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg.

Gt.West.Sm.and Refining Co.

Re IVin ding— Repairs.

W. H.

Transformers.

Co.

American Refl. A Lighting Co.
Farles Manufacturing Co
Western Electric Co.

Sons,

Klein A Son, Mathlas.
Western Electric Co.

Stilwell-Blerce Smith- Valle.

Pumps

Telephone Co.

Western Elec. Supply Co.

Morgan.

Stilwell-Blerce Smith- Vaile.

Chicago House Wrecking Co.
Gregory Electric Co.

(Sec Insulated Wires.)

Johnston, Thomas
Rice, Cyrus W.

Co.

Po-wer Transmission
machinery,
fi.

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
International Tel. Mfg. Co,
Kellogg Switchb. & Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.
Western Electric Co.

Polish (metal).

Co.,

Exchange.

Telephones, Telephone
material and Switch-

E.
Co., C. H.

Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Slate

(

Bonville, Edward.
Maley, Martin.
McNamara Brothers.

Leffel

Smith

A

Co., Jas.
Co., S. Morgan.

Stilwell-Blerce

Smith- Valle

Varnishes.
Standard Varnish Works.
Sterling Varnish Co.

Vulcanized Fibre.
Vulcanized Fibre Co.

Water^VheelGovernors.
Replogle Governor Works.

Second-Hand mach'y.

Klein A Son. Matnlas.
Slaguet Wires.

&

American Battery Co.

Fulmer Lumber Co., D. M.
Hopkins A Co., A. P.
Huebel Company, C. J.

Worcester

Wire Co.

Gould Storage Battery Co.

Brooks, Ulll L.
Fowler, John H.

Perrlzo

A

Storage Batteries.

Poles and Ties.
Berthold & Jennings.

Smith

Electrical lust. Co.

American Steel

Baker & Company.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.

Western Electric Co.

Westinghouse El. A Mfg.
Linemen's Climbers.
Anderson A Sons, W. H.

Besly

Weston

Springs.

Sold.

Rheostats.

General Electric Co.

Hlotorfi. (See

and

Sterrett

(Antral Electric Co.

and Ventilat-

Bought

Platinum

Pump Company.
Rail Bonds.

ture Lamp Dept
Electric Appliance Co.
General Electric Co.

Nernst

Speed Indicators.
Besly A Co., Chas. H.

Co., Chas. H.

&.

Phosphor BronzeSm.Co.,Ltd.

Jeffrey Mfg. Co.

J.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
Liainps, Incandescent.

Inc. El. Lt.

Bealy

Whitmore, A.

Hamblin A Russell Mfg. Co.
Wagor Mfg. Co., P. R.
Ijamps, Arc.
Adams- Bagnall Elec. Co.
Ft.

Phosphor Bronce,

Valentlne^Clark Co., The.
Vreeland, B. F.

Shelby Electric Co.

Fisher Electric Company.
General Electric Co.

Sfox* A.li>li0Lt>etlo»X lixd^jK:

&

India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Go.
National India Rubber Co.
New York Insulated WlreCo.
OkonlteCo.. The.

Toerrlng Co., C.

Stow Mfg.Co.

Dixon

Indiana Rub.

Nernst'Lamp Co.

Flexible Shafts.

Forces.

Heatine

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl.Co.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

Lamp Guards.

Flashers.

Globes aud
Glassware.

American Electrical Works.
American Steel A Wire Co.

General Inc. Arc Light Co.

Monarch Fire Appliance

Chase-Shawmut

Insulated Wires and Cables— Maenet ^Vires.

Bossert Elect. Const. Co.

Kartavert Mfg. Co.

Vulcanized Fibre Co.

Fixtures. Cras and Elec.

Sturtevant Co., B. F.

Chase-Shawmut Company.

Whitehead Machinery Co.
Pan Outfits.

General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.

Sprague Electric Co.

Co., J as.

N. Y. Safety Steam Power Co.
Sturtevant Co., B. F.

Barnett Co.. G. & H.

Schureman A Hayden.

Cable BaneerH.

Allls-Chalmers Company.
Bayley & Sons Co., W.
Bnffalo Forge Co.

Fire Extinguishers.

Reliance Electric Company.

Western Electric Company.

Encines. (Steam.

Files.

Gregory Electric Co.
Hobart Elec. Mfg. Co.
Mechanical Appliance Co.
Parsell & Weed.

BmBbes.

line.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Cutter Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.

Franklin Eng.

Boilers.

Engines, Oas and Gaso-

Cbase-Shawnnit Co.
Chicago Edison Co.

Cuts.

Boiler Co.inpoiind8.

Carbons,

and

Cross-Arms, Pins
Brackets.
Berthold A Jennings.

Bossert Elec. Const. Co.
Central Electric Co.

A Company.

Electric Apullance Co.
Rauscher, John.

&

Cross- Arm Braces, Ete.
Anderson A Sons, W. H.

Cut-Outs and Sivitches.

Central Electric Co.

Barron

Corresnond. Schools.

Western Elect. Supply Co.
Western Electric Company.

Bells, Bnazers, Etc.

Dear'born

Int.

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

Crocker- Wheeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.

Wires, Copper.

lllinolH Electrical Mfg. Co.

American Electrical Works.
American Steel A Wire Co.

III.

Yalnlenance T'o.
Matthews A Bro., W. N.
Rose Electric Company.

Central Electric Co.
Electric Appliance Co.
General Electric Co.

Schoonmaker Co., A. G.
Schureman & Hayden.
Station Equipment Co.
Steam A Elec. Equipment Co.
Walsh's Sons & Co.
Whitehead Machinery Co.
Wlckes Bros.

Hazard Manufacturing Co.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated Wire Co
Roebllng's Sons Co., J. A.
Simplex Electrical Co.
Stanaaro Underground C. Co
Western Electric Company.

Slate.
Bonville, Edward.
Maley, Martin.
McNamara Brothers.

W^ire, Bare.
American Steel

Allen Co.. L. B.

Western Electric Co.

Speaking Tubes.
Edwards & Company.

o« A.cav©rtla©*xie>»at®

S©© I»ae©

Wire Co

Western Electric Co.
Western Electrical Sup. Co.

X^entral Electric Cb.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

A

Besly A Co., Chas. H.
Central Electric Co.
Electric Appliance Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.
Standard Underground C. Co,

Soldering Sticks. Salts
and Paste.

X-Ray Outfits.
Willyoung, Elmer

3«

G.

November

22,
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lqo5

TH£ H.

:

"Camp" Standard
Installers of

CAMP

B.

Vitrified

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
WESTERN

Room

CO.

OFFICE

^

S5 HoLrtford Building.

^

CHICAGO.

G.I.

Bullmiinu,

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
Blum print *, Phot o gr a nh m , Eat I matem. Etc., M allad'

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St.. Boston. Mass.
48 West Jackson Blvd., Chicago, 111.

BULLETIN
No. 54

638 Century Bldg.. St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

CO.,

NEW

Upon Application,
YORK, N. Y.

510 New England Bldg.. Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

II
11
11

115-117 Cannon

BULLETIN
No. 6S

BULLETIN
No. 240

BULLETIN
No. 50

57 Perln Bldg., Cincinnati. Ohio.
St.,

London,

E. C.

BULLETIN

BULLETIN

No. 61

No. 190

Eog

motors, Generators
Arc Camps, SiultcDboards
Hutottiatic Circuit Breakers
:and

=

electrical Supplies.

II

Western
Chicago.

electric

Saint Couis.

Company,

Pbtlaaelphla.

n«u) york.

l\

WESTERN ELECTRICIAN

November

Wesco

22,

Wesco

ELECTRIC
AND COMBINATION
FIXTURES
Orve

of

tKe

most complete

lines of

CKocrvdeliers, Brocckets Ocnd Accesso-

We

ries in tKe Covirvtry.

yo\i ©cnythirvg

prices that

>vill

irv

tKis

ce^rv f\irrvish
lirve

a^rvd at

enable you to get orders.

We g^iQcrocr^tee >vorkrrvarvsKip s^nd
material to be tKe very best.

WESTERN
ELECTRICAL SUPPLY
COMPANY.
for

Catalogs^

S !•

L^O V/IS9

V/« \3«

A.

1902

November

22,
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ELECTRA FLAME LIGHT
HIGHEST INTENSITY

MiBVELOUS EFFFCT
St,

\I

The

intensity and brilliancy of light is three

ELECTRA" Flame Light
Carbons are sui'ablefor
types

all

of

times

Open Arc

direct or
alternating current, with
slight change in regulation of lamp.

times that
bons,

Crimshaw.
pass inspection and carry the above

NEW YORK
U4.

116

&

MAIN OFFICE:
118 Liberty St.,

and

five

of other car-

maklngthem emi-

nently suitable for all
lighting
purspecial
poses.

hUGQ REI5INGER,

ALL OUR WIRES

that of regular

"ELECTRA,"

Lamps, either

Sole Importer,

TRADE-MARKS

M

Brqadwax New York.

Raven Blacit Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,

THE MECHANICAL APPLIANCE COMPANY,

-

SAN FRANCISCO:

BOSTON:

BRANCHES: ],,2<5"JCAaO:^^

New York.

il Second

7 Otis St.

St.

"Two

Milwaukee, wis.
Steel

1-8 to 5
H, P.

!

Balls

Frames
Ventilated

Form

lOto

99

Coil

Wound
3i K.W.

Armatures

ASK

Watson Multipolar Motors and Generators.

MOTORS No.
FOR
SPECIAL PURPOSES.
WE BUILD SPECIAL Write
P5.

YOUR.

for Bulletin

SUPPLY
HOUSE.

DAM!

Sole Manufactufora

That is what every user of water-power wants and very
few have. Most dams leak. "The Gravity Dam " is the name
It describes ail kinds
of a 78-page book on Dam construction.
of dams that leak and break and tells why they leak and break.
It also describes a dam that will neither leak, break nor wash out.

THIi BOOK. iENT

BEARDSLEY GRAVITY DAM

&

Builders and Hydraulic Engineers,

ELECTRICITY FOR EN6INEERS.

FLOTATION

OF THE MOVING PARTS OF

who

sends

lA OROSSE, WIS.,

424 PAGES.
ILLDsTKaTED.
PKlCiii $^.60.
ELECTRfCIAN PUBLISHING CO.,
~'
~"

B lO Marqufitte Bulirtlnc

IN

AIR
t

\fyE.Jk.r9.

r>jc3

F-RIOTI^N.

AL.L-

I

f9e\/e:n«-ik.

CURREIM-r VJSE^ F^K^^R^K^.

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"A.BOu-r

iviE-ri

STANLEY INSTRUMENT CO.
GREAT BARRINCTON,

iffii'iiiifiiliriifiiiiiniii

a;;}.

ACCOMPLISHED BY

IVIAOIMETIC
SLJSI=»EIMSIOIM
N^
i_osT
NO

U. S. A.

CONSTRUCTION CO.
ELKHART, INDIANA.
Etc.

8-rANL.EY RECOROIIMO NA/ATTIVIE'rERS
roR AUTERIMA-rilMO CLiRREIMT*
IS

BERGER
COMPANY,

fRCE OF CHARGE

|To every present or prospective user of water-power
his address and five cents in stamps to pay postage.

Oam

THE VOUGHT-

MASS.,

U. S. A.

PACIFIC COAST AGENTS:
San Fkancjsco, Cal.
CO..^ Los Angeleb. Cal. i|
SE4TIIE, Wash. ,
i

JOUN MARTIN &

I

,

-

%

.
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ITS

LAMPS LIKE THESE

November

22, 190*

A STOCK OF

PACKARD

EDISON MINIATURE LAMPS

INCANDESCENT LAMPS

Should be kept by every
Central Station for rental
to their customers.
They

THE ONLY KNOWN SUBSTITUTE.

THAT LIGHT THE

popularize electric lighting

and bring a profitable

WORLD

come from a small

—

Packard lamps are "quality" lamps you get something more than a mere
lamp when you buy Packards. They are built to meet conditions actual
They will satisfy both you and your customers all along the line.
conditions.
Its lamps like these you need.

ment.
Very desirable for
Christmas Tree and Holiday Decorations.

—

—

I

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES,

in-

invest-

General Electric Company, Harrison, N. J.

CHICAGO.

PRICES RIGHT

MICA WASHERS
ARC

is

usually

the result

constitution, enabling

a

of

Toerring Long Life Arc

strong,

hearty

them

They

to.

New York.

Lake

117

St.,

CO.,

Chicago.

NEW YORK.

St.,

Mauufacturers of

all

types of

MINIATURE AND CANDELABRA LAMPS

constitution.

especially strong

to successfully

St.,

154 E. 23d

LIFE

Lamps have an

troubles as arc lamps are heir

218 Water

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY

Ml
LONG

&

EUGENE MUNSELL

AND ACCESSORIES^

withstand such

require nodosing

PROMPT shipments in any quantities.
ACCURATE rating of all lamps.

because they are constructed on the principle that an ounce
of prevention is better than a pound of cure.

PARTICULAR

NEW

attention to specialties.

SEND FOR CATALOCUE
Showing New Ideas

CITY.'

in

=

Novelties and Decorative Work,

also

Xmas

Tree Lighting from Circuit or Battery Outfit.

VOLT=AMMETERS,

Electric Beating Apparatus.

POCKET SIZE,

SEND FOR 64-PAGE CATALOGUE.

For Testing Batteries and Battery
Groundi,

Circuits, Locating Faults,
etc.

RELIABLE.

Gale's Commutator

ACCURATE.

Send lor Circular.
L. M. PICNOLET,
78-80 Cortlanat

St.,

NEW

YORK.

Compound.

H. T-

Cambrldgeport, Mass.

The Only Article That Will Prevent Sparking.
Chab. L. Beown.

Leasure.

E. E.

iVIII

keep the Commutator

In

good condition a»i prevent suttlng.

Absolutely will not

gum

Electrical Contractors,

rumu
Ku.i
nlCLtnnAn
•

CHiCAQO, Monadnock

Block.

'NEVER BREAK'

the brushes.

dozen Send SOe. for trial stiek.
FOB SALE BY ALL SUPPLY HOUSES OB
Sole nannfoctnrers,
P l%n
&
UU>| »0», 100 WasUnKton Street, • OHIOAGO.

SOc, per stick, SS-OO per

BROWN & LEASURE,

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

ELECTRIC LIGHT GUARD.
SILVER LUSTER.

312 Fisher Building,
Telephone Harrison 3698.

CHICAGO

Long Distance Phone Central 2448.

W. H. SCHOTT,
ENGINEER AND CONTRACTOR,
Specialties:

1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

BARE COPPER WIRE.

RUBBER COVERED W! RE.
WEATHERPROOF WIRE.
MAGNET WIRE.
LAMP CORD.

C H C AG O
I

KOHLER BROTHERS,

RDEBLING

CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING

POWER RAILWAYS

l804-180e-1808-1SIO-l8t2

Fisher Bulldlni,

CHICAGO.

Henry H. Humphrey,
CONSULTING ENGINEER
Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis,

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

NEW VORK.
CHICAGO.

Patented Aug. 28, 1900.

OFFICE WIRE.

ROEBLING'S SONS GO.
TRENTON,

Ni Ji

san francIsco.

A Perfect Guard.
Holds

All

Adjustable Clamp Socket.
Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver LusterFinish.

The corrugation prevents

all

possible

chance of brealdng No screws to loosen and
out. Send for Illustrated Catalogue.

HAMBLIN & RUSSELL MFC.
WORCESTER, MASS,

fall

CO.,

I
November
FRANK
C.

:
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N. PHILLIPS, Prcsioent.

F.

PHILLIPS,

E.

H.WAGENSCtL, TREASURER

ROWLAND

C. n.

tt

PHILLIPB, VtCE-P«KS.

REMINGTON,

Jr..

Sic

AMERICAN ELECTRICAL WORKS,
PK»V11>KRICE, K.

^o^^

.^\»'^**''"'"'

I,

BARE AND INSULATEDELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

\^

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERIC&NITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Ne'iv

York Store. W.

J.
K. E.

Chicago Store,

Montreal

Watson. 2R CortLindt
Donohoe, 82 Lake St.

St.

Ijranch, Eugene F. Phillips' Electrical Works.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

Six Years with General Electric Company.

FISHER ELECTRIC CO.

THOMAS

JOHHSTOH,

J.

Counsellor at Law,

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL LIN.E.

No.

66 Broadway,

NEW YORK

-

Patent Causes.

m
CITY.

GO

Patent Soliciting.

:J?

Worm's-Eye View.

An ALLKX

patron accepted a substitute (?)
to his dealer, saying:
"Works like thunder I" His explosion
almost needs an apology but—

wbich he returned

He got

'.^.^^A

ALLEN SOLDERING STICK.

his

Makes Solder Flow on Any

SAMPLE ALLEN STICK FREE.
L. B.

Watch

for

ALLEN CO.,
If

Bear

Inc., 1334 Columbia Avenue,
your dealer won't supply you, we

"" 8-Inch

*«

Use

for

STACKS

*'

^A

STR^^

CHICAGO.
will.

THE WORTHINGTON

Mind

In

Ta>

Metal.

what he says next week,

W. N.

mATTHEWS

BRO.,

tc

THE WORTHINCTOM WATER-TUBE BOILER

[DISTRIBUTERS.

Water-Tube Sectional

AMERICAN STOKER ATTACHED

OIL.
side-Hred, and set in battery in units from ItiO
to 360 H. P.
make our end-lired type in
powers from 20 to 125 H. P.
is

We

603 Carleton Building,

NO BRICKWORK.
NO BENT TUBES.
NO SCREWED JOINTS.
Iron casing a system of doors

makes

ST. LOUIS.

"SHAWMUT"

all parts

accessible.

CASING Lined with Non-Conductor.

LARGE Power In Small Space.
High Pressure with Safety.
100

N. Y.

to

SAFETY STEftM POWER CO. ^°iuie%r' Chicago,

NEW YORK

ENCLOSED FUSES

360 H. p.

BOSTON

SAN FRANCISCO

PHILADELPHIA

III.

BUY YOUR BOOKS
FBOM THB

THE

DROP.
"MAYER"
WRITE FOR

Elactrlclan Pub. Co., B

PRICES.

Block, Chicago,

Marquette BIdg., Chlugo<

CARGENT & LUNDY,

THE MAYER ENGINEERING CO.
Monadnock

1

III.

Engineers,

CYRUS W. RICE

PATENT LAWYER

onil < .ir. Ii.l AlUnlli>n f. «olli-llliie I'ulcntu,
1211 A.hlniid Illock, CHICAGO.
BaiikKefcrcncetu Uroiit-h OtflceJ Waahlnetoii, I>.C.

1000, 46 E.

VAN BUREN

ST.,

CHICAGO.

Prompt

FREDERICK SARGENT.

A.

D.

ABSOLUTE RELIABILITY.

LUNDV

|

NATIONAL CODE STANDARD
ex

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

THE NEW SHAWMUT INDICATING FUSE.

"0. K." leatlierproot Wire.

Slow-Burning

Indicating

Weatherproof

Type P

Fuse, intact.

and Slow-Burning Wire.
Prices and Samples on Application.
Fuse blown, showing auxiliary indicating patch white.

Phillips Insulated

Wire Co.,

CO.,
CHASE -SHAWMUT
MANUFACTURERS.
New York

WM.

OHice and Factory: PAWTUCKET.

H

S.

Representative

:

BROWN, 39 Cortlandt
New York City.

St.,

THOMAS

Boston,

Western Representative
GRIER CO.. 128 W. Jackson Blvd.,

G.

Chicago.

Illinois.

.
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ti

WANTED, FOB
1VAMT

similar

ments

{jo

FOR SALE.

SAIiE and

COLiCJIIN advertisewords or less), S^jo an

insertion; additional tvords jc each.
advertisePOSITIOIir
ments {jo zuords or less), ^j .00 an insertion; additional zuords 2c each.

WAXTED

POSITION WANTED.
As superintendent of

electric plant in city of
tea thousand inhabitants. Have been in
charge of plants for past ten years. Am expert
tive to

arc- lamp repair man. Own and understand use of steam engine Indicator, and am
Married and
good mechanical draftaman
strictly sober.
References from present and
former employers.
Address BOX 137, care
Western Electrician, 510 Marquette Eldg..
Chicago.

meter and

HILLIS, 112 Hartford Building. Chicago.

One 1,000 K. W., direct-connected, vertical,
cross-compound, sidecrankMclntosh& Seymour
engine now completed Revolutions per minute.
120,

Steam pressure, 125

lbs.

Rated load and

indicated horsepower, 1,520.
Cut-off, 26-100.
This engine was ordered previous to our purchase of the Citizens Light and Power Company.
We now wish to dispose of same at a bargain.
The engine can be seen at the Mcintosh &l
Seymour Factory, Auburn. N. Y. Address,
Electrical Department,

ELECTRIC COMPANY.

ROCHESTER GAS A

MOTOI?S WANTED.

lease telephone or electric-light propertv

To

elecrical man, with
Address BOX 136, care Western
Electrician, 510 Marquette Bldg., Chicago.

by practical

some

General Managers of Electric Light Plants.

We

have on our list a large number of espeially good engineers, electricians, etc., to select
rom.

jHE SCIENTIFIC EXCHANGE,
Room 60, 6 Sherman St., Chicago.

SECOND-HAND
iuTite correspondence
with those wishing to

bny or

Write Cor complete price

Electrician.

IMMEDIATE SHIPMENT

TEN

No.

ITy-xlS inch Buckeye.
17x30 inch Buckeye, style B.
16x20 inch Jackson & Church.
16x16 inch Green, center crank.
15^x15 inch Armington A Sims, center crank.
15x14 Inch Ideal, center crank.
13Hxl8'/2xl5 inch A. A S., crops compound.
13x18^x15 inch Phoenix, tandem compound.
14^x16 inch Armington & Sims, automatic.
14x36 inch Rollins, four valve.
Send for complete monthly stock list.

45th St and A. V. R. R., Pittsburg, Pa.
95-97 Liberty St., New York City.
1214 Marquette Bldg., Chicago, III.

BOILERS.
One Geary Water Tube

11^4x14 Taylor-Heck Automatic.
8i4x9 Armington & Sims Automatic.
32-in., 24-ln., 22-in. Double Leather Belts.

and BM x 3!^ x 5 Worthington
Pumps.
Full line Marsh Pumps, new

Boiler. 175 H. P.
150 pounds pressure, almost new.
Two 60x18 Horizontal Tubular.
Four 60x16 Horizontal Tubular.
One B6xlG Horizontal Tubular.

One 48x16 Horizontal Tubular.
1.000 H. P. Berryman Heater.
600 H. P. Berryman Heater.
125 H. P. Berryman Heater.
600 H.

P.

6x4x6

Excelsior Heater.

DAVENPORT, IOWA.

AKE5 NEW. DOES NOT

U.S. METAL

POLISn
JI-I«JII Geo.W.Moffman
San

Fort "Wayne wood alternator, either 1,100 or
A. L. type, compound wound, complete with exciter and instruments.
2—150 K.W. three-phase Stanley alternators, 2,750 or

SLATE AND MARBLE.

2—200 K.

150 K.

tj,200

volts,

fi,f.

.

E.

Wa S HIH GTON St.

IN

DmNAPDLIS. )H D

W. two-phase

Stanlej alternators, 3,760 or

K.W.

General Electric. A.
Etecember delivery.

type

S.

l.IOO

Electric, 133-cycle, l.lOO-volt, alter

nators.

1—175 K. W. Ediaon, bi-polar, railway generators.
3—100 K. W. Edison, bi-polar, liO-volt generators.
1— ia K. W. Edison, bl-polar, 140-Volt generator.
Westlnghouse, 110-volt, direct connected
1_30K.
unit with engine.
1— 72.\16 tubular boiler, 100 pounds, Hartford.

W

00 volts.

volts,

295

2— i20K W. General

W

5,F0O volts.

1—120

Ft!A.jc;iscc.

60-CYCLE ALTERNATORS.

W.

ELECTRIC SWITCHBOflBDS,

Fair Haven, Vt.

for

WHITEHEAD MACHINERY COMPANY,

McNAMARA BROS.

or 2^00

CORLISS ENGINES.
twin
H

Engine. 16 and 30xi8 Cross compound
condensing Cooper-Corliss, complete i\'ith independent air pump and condenser; heavj' sectional wheel
20feet diameter wlth37-luch face. Aa good as new.

375

Immediate delivery,

accessories.

P. 10x42

Cooper condensing

Cooper condenser.
Hinh spt-ed automatics, from
Wiite us for stock

STATION EQUIPMENT COMPANY,

list

Corliss,

with

down.
of station equipments aud
250 H. P.

204 Dearborn Street,
CHICAGO.

ST. LOUIS.

CO.,

65 K. W. Jenny.
2— 1,100-light, 60 K.W.Thompson-Ryan, 10

ELECTRIC
CO.
CHICAGO

54-62 5.CLINT0N

lu

-1,000-llght,

60 K. W. Siemen i Halske.
50 K. W., T. & H.

betwee

1—120
1—100
1—100

:>

i/vnapWlis
CINNiC^I

FOR SALE.

OO VIA.

K.
K.
K.

W. Slattery, 1,100 volt.
W. Slattery, 1,100 volt.
W. Westlnghouse, 1,100

1—70

1— 60
volt.

1

1-50

K. W., T. & H., 1,100 volt.
K. W. General Electric. 1,100 voU.
K. W., T. & H., 1,100 volt.

ILLINOIS MAINTENANCE COMPANY.

1625 Marquette Bldg.

CHICAGO.

MONON ROUTE

(3 oearings). Big bargain.

monocyclic.

Wood.

travel

HICA^C
UISVIL Le

Alternators 125-133 cycles. 1.100 volts.
1— 400K. W. VVestinghouse, with exciter.
1—200 K. W. Stanley inductor, with exciter.
2—200 K. W. Wood (3 bearinps). with exciter.

General Electric A. 60.
W. Westlnghouse.
<
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
All apparatus
list and net prices of machines.
fully guaranteed.

-1,000-light,
pole.

133-CYCLE ALTERNATORS.

5T.

dynamos, motorp, meters and transformers
listed by tbis Company are at their warehouses
ready for immediate delivery.

General Electric type A. S. 120.
General Electric type A. 120.
General Electric type A. S. i)0.
Westlnghouse.

lO-VOLT GENERATORS.

2— 1,100-llght,

All

1- 120 K. W.
K. W.
W.
W.
W.
W.

,

nilSHES ALU METAL-S.

REGORYI

2— 90 K.
1— 90 K.
4- 75 K.
6- 60 K.
2— 60 K.

1

34x60 International Power Corliss.
22x42 Hamilton Corliss.
20x48 Wheelock Corliss.
20x48 Harris Corliss.
18x48 Allls Corliss.
18x42 Hamilton CorliiK.
12x36 Hamilton Corliss.
12x36 Harris Corliss.
24x48 Buckeye Automatic.
18x24 Allis Heavy Duty Automatic.

I

12—120

Pressure.

Located In LIndell Railway Co. 's Power House
Compton and Papin Streets, St. Louis, Mo.

WICKES BROS., Saginaw, Mich.

For Sale, four 60-K.W Fdlson Generators. 600
Escli $460.
Volts, F. 0. B. Cars, Hamilton, Olilo.

1— 150K. W. Slattery

=

72-inch by 18-foot

125

20x36x36 Inch Mcintosh & Seymour, four valve.
24x33 inch Buckeye.
22x33 inch Buckeye, style B.
20x42 inch Putman, four valve.
20x20 inch Green, center crank.

60-K. W. EDISON, 500-VOLT.

2—150 K. W. General Electric
2—120 K. W. Westlnghouse.

ma-

Full Fronts. Fine Condition, All Accessories.

500 H. P. Corliss

C?
3

fine

TUBULAR
BOILERS
Pounds

AMMETERS.

For Sale, Automatic Engines

for

of electrical ap-

THE STEAM & ELECTRICALEQUIPMENT CO.
Wood and Water Sts.. Pliisbuvg, Pa.

ENGINES.

Write

list

have some

Write for List of Machines.

Cllnten St., Gbisifo.

ROSE ELECTRIC

We

ILLINOIS ELECTRICAL MFG. CO., PEORIA, ILL.

di
VU

Catalogue B.

140 S.

advertise in

Western

Old style Edison and U. S. Pattern.
Old Material and Maft
Eanh
LOuII- chlnery Purchased.
tt
WALSH'S SONS & C0.261WashlngtonSt.Newarl<. N.J.

sell.

SCHUREMAN & HAYDEN,

CORLISS ENGINES.

paratus, list just out.

SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.
ROSE ELECTRIC CO.,
ST. LOUIS.

Dynamos and Motors.

We

tube,

lbs.

chlnery coming out.

all ar.->und

!

tube.

1—16x30x48 Cross Cpd. Cooper.
1-20x30x42 AlUs. Cross Cnd.
1-24x42 Wright.
1—22x48 Harris condenser attached.
1—20x48 Harris condenser attached.
1—18x48 Brown Corliss.

the

capital.

ATTENTION

Root Water

STREET RAILWAY, LIGHTING AND POWER.

WANTED.

^9
Wb

CHICAGO.

search of a

in

position

&

Abenaroth

Repairs AND Segond-Hand Machinery.

NOTICE.

FOR SALE.—

125

Abondroth * Boot Water

P.

lbs.

H. P.

2-120 H. P. Heine, 140 lbs., One.
2—350 n. P. Cllma.v, 150 llja.
7—66x16 Hrle City, 110 lb.?.
6—72x18 Tubular. 125 lbs.
1—75 H. P. Erie Clt.v. 125 lbs.

OLD BELTS.
LEATHER PRESERVER MFQ. CORP.

When

U.

135

we CLEAN, REPAIR AND RENEW
ST.,

tgoi

Rochester. N. Y.

I have a number of buyers for Electric-Light
Plants In C>-ntral states in towns of not less than
2,500 people. If your plant Is on pay in f? basis,
can furnish you a buyer, i^ddress BOX 139,
care Western Electrician, 510 Marquette Bldg..
Chicago.

WANTED.

2—165

22,

BOILERS, HIGH PRESSURE.

CONDITION.

27 W. MONROE

Will ac<^ept position as superintendent of
lighting plant or similar worl;. Ten years' expeiience installing and operating steam, waterpower and elpctric plants. Can give you good
Salary »150
service and raalie your plaut pay.
per month. Address Box 135, care Western
Electrician. 510 Marquette Bldg., Chicago.

Salesmen calling on .telephone and electrichandle cedar poles as a side line.
Liberal comraission paid. To right party regularly covering territory, we will give exclusive
Address BOX 138, care Western
territorv
Electrician, 510 Marqueite Bldg., Chicago.

OR SCRAPS, ANY AlZB OR

FOR SALE.

AT LIBERTY MAY 1ST.

ligbt plants to

2-104

mos

WANTED.

POSITION

WE BUY OLD BELTS

Two Royal

Electric Company, Standard dynaof 150 K. W. each
These machines are
alternators, 133-cycle, new and of excellent
design and make, connected lor furnace work,
but suitable fo'- town lighting. Address D. M.

November

A^^P C.M.aP

THE BEST

Rjw y.

LUXURIOUS PARLORVVND DINING
CARS BY DAY.
PALACE SLEEPING AND COMPARTNIENTCARS BY MIGHT.
6 TRAINS DA.IUY BBTWEBN
CHICAGO AND THE OHIO RIVER
'^iWH

MCDDEL

""*°"*'^""

FRANK J.REED.oixi.nu«.AaT CHASHROCKWEU

CHICAGO

.

'""

'-°'"

VERMONT

SLATE

It

Pays

to

Get the Best from

EDWARD
BONVILLE
FAIR HAVEN, VERMONT.
Lock

p. O.
Manufacturer
of all kinds of

FOR

Electrical Purposes.

Box 24,

Slates for Electrical Purposes

All Sizes of Slate Switchboards.
Best Black Enameled and Marblelzed Finishes In Vermont.

EDISON COMPANY
CHICAGO
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NICHT.
1280.

Ma/Chine and Carpenter

Work

Kinds
Correspondence Solicited.

Dynamos. Armatures,
Motors, Arc Lamps,

of All

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

November
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IS

THE VICTOR TURBINE
WATER WHEEL.
rOR
E:i_E:^-rF3ic» F»l_,AI>i-rS.

»F3IA/^IIMO

OUR OTHER SPECIALTIES ARE:
Its high speed, close regulation, great capacity,
high efficiency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

STEAM and POWER PUMPING MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

'iiSTILWELL-BIERGE&SMITH-VAILEGO.
NEW YORK.

PHILADELPHIA, 612 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA,

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS. 304 Hennen Building.
BALTIMORE, 1507 Continental Trust Building.
E. F.

INCANDESCENT LAMPS
We

bought at sale I50,000 new, perfect Mncandescent lamps ofiTstandard make. They are clean, regular
goods, put up in barrels each containing 250 lamps. Our stock consists as follows:

Candle Power: 8, 10, 16, 20, 24, 25.
100, 102, 104, 105, 106, 107, 108, 1 10, 115, 120.
Bases :II Edison, T. H. and Westlnghouse.

Voltage:

Note Our Prices:
The above

In

of

a barrel, 15 cents; in lots of 250, 13 cents;
cents; in lots of 5,000 or over, lO cents.

lots less than

1,000,

12

and for Edison or Westlnghouse^ bases. Extra for lamps with T. H. base, each
Write for Catalogue 156.
any kind, also machinery of any description.

prices are for any candlepower or voltage,

We

3-4 cent.

handle

electrical apparatus) of

CHICACO HOUSE-WRECKING
STEAM ENGINEERS'
LICENSES

CO., W. 35th and Iron

FOR HICH GRADE

VARNISHES
INSULATING
ADDRESS
Standard Varnish Works

CHICAGO

NEW YORK

and reference.

The library

consists of seven volumes,
monthly payments of one

Sts.,

CHICAGO.

EDISON
BATTERY FAN OUTFITS

london

\

Persona desiriDg to obtain a city, state.
or government license, to operate a steam
plant, will find " The Hawkins' Engineers
Series" valuable assistance, both for study
sold for $Vi on

lots

in

...WITH...

EDISON PRIMARY CELLS
Are the only efficient battery fan outfits on
market. Invaluable for the sick room.

ttie

ARE YOU LOOKING FOR MONEY?

dollar.

A complete catalog and description of the
books sent on application.
Theo. Audel & Co.. Publishers, 03 Fifth
A.venue,

New York City.

If so,

buy WALRATH 045 OR QASOLINE ENGINES
and get light on the subject.

THE WALRATH
Received the Highest Award at
the Pan-American Exposition.

The

"Best

It will produce as good a commercial light as that of an automaticsteam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
fcend for Catalogue VV.

of Evert^thing

MARINETTE IRON

WORKS MFQ.

CO.,

MARINETTE. WIS.

AGENCIES-

THE

through train service of the
Chicago »t North- Western Railway from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, .St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect

as

modem and

management can make

skillful

it.

The Overland Limited,

a

magnificent electric -lighted train, less
than three days Chicago to San Francisco, daily.

619 Stevenson Building, Indianapolis.
301 Fisher Building, ChlcaKO.
703 Bijou Building, Pittsburg.
MacKaj' Knglneerlng Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

A Hammond

Co., Cleveland.

RELIANCE"
OBINERATOBS
AND MOTORS.

The

Colorado Special, only
two niehts to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

SEND

FOR

BULLETIN.

TheNorth-Weslern Limited,
an electric lighted daily train between
Chicago, St. Paul and Minneapolis.
H. R. MCCULLOUCH.
3d Vice-PmidcDt.

W.

B.

KNISKERN.

CenI Pasc'randTki. Agt.

CHICAGO, 111-

RELIANCE ELECTRIC
COMPANY,
MILWAUKEE,

WIS.

AGENTS WANTED EVERYWHERE.

Write for Catalogue No.

4.

EDISON MFG.
FACTORY,
Orange, New .Jersey,

NEW YORK

CO.,
OFFICE,

83 Chambers Street,

U. S. A.

CHICAGO OFFICE, 144

Wablsll Avinue,
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Independent Telephone

Interstate

CONVENTION
Auditorium Hotel, Chicago,

DECEMBER
Officers

men

the association expect this to be the largest

of

to

ever

in

telephone

W

pii wypi^i

i l li i

NOW.

your order

WESTERN ELECTRICIAN,
ii

Independent

of

held,

Send

f

convention

from 1,200 to 1,500 delegates being expected to attend.
The Western Electrician of December 6th will be distributed at the meeting. The issue
December J 3th will contain a full report of the proceedings.
If you wish to increase your business with the Independent Telephone companies you will find it greatly
your advantage to be largely represented in the advertising columns of these two important numbers.

of

»^ii

U, 1902.

10,

9,

510 Marquette Bldg., Chicago.

f w wi*!! ip upp^^pirwpiyif

lOM

:

>«^
w'i

n

ii

THETELEPHONE HAND-BOOK
BT

THE BECKER TERMINAL HEAD.

HERBERT LAWS WEBB.
Price •1.00.
The onlj complete and
of its

practical

work

Suite SIO Marquette Bulldlni,

lid

secured to head and fuses in position.

A

practical, absolute protection against lightning:, sneak currents or higrh potential
currents from any source. No expense has been spared to make this Terminal Head
the best on the market. We can supply anything in the telephone line. Prices reasonable.

CENTRAL TELEPHONE AND ELECTRIC
Chicago Otilce:
59 W. Jackson liouL

CO.,

909 Market

Limited.

Train

World.

CO.,

Chicago— St. Paul— Minneapolis

£REAT NORTHWEST

VIA

The

(O.)

St.

Paul Ry.)

Unequaled.
maps aud information
furnished on application to

Tim.

Gen*l Pass. Agent,

F. A.

tables,

MILLER, General Passenger

Milwaukee, Wis.

Chicago,

Q. Nagel Electric Co.,

Toledo

&

Equipment and Service

JA8. C.PONDp

Street,

St. Paul Road.

(Chicago, Milwaukee

Minneapolis, Ashland. Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further Information.

ST. LOUIS.

W.

Post-Glover Electric Co.,
Cincinnati Agents.

Famous

GUoaa*

.

Head with

Pioneer

of the

The Wisconsin Central Ry will take you there
la proper sbape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
25-pair Becker Terminal

The

kind on the market.
PUBLISHED BT

THE ELECTRICIAN PUBLISHING

TO
THE

rww^iP^^^ip

ipl^pip^^pl^*lpwiHPPlyn»pi^lfll

Agent,

III.

Agents.

The

Electrician Publishing Co., 510 Marquette Bldg.,

Chicago.

LEIGH FOUR-PARTY LINE SELECTIVE SICNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OFORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

Write

Headquarters for

all

latest Electrical

Books.

for Catalogue.

KOKOMO TELEPHONES
Always Up-to-Date.
WE MANUFACTURE

X-BAY APPABATC8.

TEST IMSTIlKMEajTS.
Portable Sets for Resistance Faults,
Portable

Sets

for

Insulation

and

We

Capacity.

Galvanometers,
ers,

Coils and X-Ray Machines for Battery and Power Circuits Direct
Permanent or
or Alternating
Portable 4 inches to 18 inches.
control patents and are so>e
makers of the

—

—

Etc.

Bridges,

Condens-

—

Caldwell Liquid Interrupter.

Photometers, Etc., Etc.

II Catalogues in print, 4c in stamps.

Cunningham Mercury

Jet

interrupter.

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WILLY0UN8, 97-99

NEW VOKK,

Frankfort St..
IM.

V.

Send for Catalogue No. 607
10c In stamps.

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO,

IND.

November

It

22,

WESTERN ELECTRICIAN
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IS

Doesn't Pay I
To

start in

with a short-lived Telephone.

Kelloggf Telephones are Centenarians!

It

Doesn't Pay!
To

go near a short-winded Telephone.

Kellogg: Telephones are as wonderfully distinct for a thousand miles distance, as they are for a mile!

Send

for

our Catalogue.

KELLOGG SWITCHBOARD AND SUPPLY CO.
Green and CangrcBa Streeta, CHICAGO.

MEW YORK

PHILADELPHIA

CLEVELAND

ALSO MAKE

\NE

PIRSX-OLHSS
BRIDGING

'"°

SERIES

nLiPiiiii
C07UVBINING
QUALITY -N" SIMPLICITY.
WRITE US AND WE WILL
TELL YOU ALL ABOUT IT.

THE

U. S.

ELECTRIC MFG.

CO.,

-

Pa

Butler,

INTERNATIONAL TRANSMITTER
STANDS UNEQUALLED

It

requires

Capital,

Electrical

Knowledge and Good Meciianics,

IN

Workmanship,

as well as Patience, to malce a

Efficiency and

SUCCESSFULTELEPHONE.

Durability.
It is

Clear, Distinct and Powerful.

AMERICAN

IMPOSSIBLE
to

become packed

TELEPHONES CALL
ARE A SUCCESS

We

manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunklng
switchboards.
Correspondence solicited.

PATENT ALLOWED.

INTERNATIONAL TELEPHONE MFG. CO.,
HARRISON AND CLINTON STREETS,
CHICAGO,

LET US SEND OUR

CATALOGUE
AND TALK PRICES

AMERICAN
39

ELECTRIC

JACKSON

TELEPHONE

BLVD., CHICAGO

U. S. A.

are you going my pretty
maid
Going to use a CHICAGO PAY STATION

Where

.-'

Sir,

GENERATOR

CENTRAL
ENERGY

or deadened.

MOON

TERMINALS

she said.
Telephone managers

have

WHY?

discovered

a

source of revenue and
the public (like the
" pretty maid") enjoys patronizing an

UP-TO-DATE SERVICE.
Write for Full Particulars

TO-DAY

METALLIC
OUTER
CASE

.

. .

Protect the Telephone Cables.
The Metal Case slides either
up or down and Is more durable and convenient than a
wooden box.
The Moon Terminal has a
record. It has never lost a
cable.

"Write for Catalogue

and

Chicago Pay Station Co.,
I30 La Salle Ave., Chicago,

Prices.

MOON MFG.

CO.,

43-49 S. Canal Street,

CHICAGO.
III.

CO

.

WESTERN BLSCTRICIAN
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AND BOILERS PROTECTED

POWER INCREASED

Dearborn Vegetable Boiler Compounds.
MADE TO SUIT THE WATER AS PER ANALYSIS.

i^sM.Muyn^.Mj.i^i'TTg
27-34 RIALTO BUILDING, CHICAGO,

Telephone: Harrison 3930 and 3031.

ILL.

^ ESISTANCE
•p

Any

rods of Dixon's Graphite
give high resistance in contracted space.
size,

any

and booklet

Ask

resistance.

for

The Sterrett Oil Pump

sample

125.

J03KPH DIXON CRVTCIBLK COMPANY,

Jersey City, N.

Has been improved
than

REG.TRflDE

MARKS

The Phosphor

ever for

handling

is

it

heavy

better

now

valve

oils.

OUR NEW PATTERNS

Bronze SmeltingCo.Iimited,

2200 WASHINGTON AVE.,PHILADEL,PHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

will be out in a short time.

MNGOTS,CASTINGS, WIRE, RODS,'SHEETS, ETC.

in

— DELTA

'^Liks

so that

J.

your order

METAL

at

You should send
once for early delivery,

SENT ON

CASTINGS, STAMPINGS AND FORCINGS
ORIGINAL AND Sol-eMakers in the' U.S.

30 DAYS" TRIAL.

STERRETT PUMP CO.
67

EAST SIXTH

ST.,

ST.

PAUL, MINN.

ffl.M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

Hot Springs, Ark.

Qlves a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIREMENTS

ANO SEND FOR CATALOGUE.

S.

Via The

CO., York, Pa.

the

Wabash

estab-

system of through Pullman tickets from Chicago to Hot Springs, Ark., via
St. Louis and the Iron Mountain Route.
Passengers leaving Chicago on the Wabash
fast day express, at 11:03 a. ra
will arrive
at Hot Springs next morning at 8 o'clock.
For illustrated printed matter giving full
information regarding this wonderful health
and pleasure resort, address F. A. Palmer,
Asst. Gen. Pass. Agt., Wabash R. R., 97
lished

MORGAN SMITH

WABASH

Commencing Nov. 9
its

,

ELEVATING = CONVEYING
-^

NEW CATALOGUE

MACHINERY

NOW READY

SEND FOR COPY

<|i^JEFFREY MFG. CO. COLUMBUS.O.U.SA.

Adams

St.,

Chicago.

CopyrlEht. 190a
by C. & A. R-y.

UPRIGHT

SAMSON TURBINE

AND
HORIZONTAL

ESPECIALLY ADAPTED FOR DRIVING

ELECTRIC LIGHTING and POWER PLANTS,
On account

of Its

HIGH SPEED and EFFICIENCY,

also

ART CALENDAR
Fourgraceful poses from

life;

high, reproduced in colors.
of lithographic art.

figures ten inches

Highest example

"THE ONLY

WAY "

to own one of these beautitul calendars is
to send twenty-five cents, with name of publication in which you read this advertisement,
to Geo. J. Charlton, General Passenger Agent,
Alton Railway, 328 Monadnock
Chicago
Building, Chicago, III.
The best railway line between Chicago,

&

BALANCED GATES.

Theae quallttes, maintained to such a High Decree of Perfection, aigure exceedingly close regulation
and economical use of water. Copy of "Official Holyoke Testa " fuiDlshed on application.

St. Louis,

Kansas Citv and Peoria.

Write Dept. "D" for Catalog,

JAMES LEFFEL &
SPRINGFIELD,

CO.,

JEbwWRDs

O., U. S. A.

AK;,Co

ELEGTRO-

HIGH-GRADE

MEGHANIGAL
GONG.

ENGINES
VERTICAL AND HORIZONTAL.
AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.
GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

Is

and

entirely

single strol<e.

W. BAYLEY

& SONS

niliWAVKEE, WIS.,

CO.,

V. S.A.

encased

In

iron

weatherproof.
The
mechanism is very powerful and
gives 375 blows to each winding.
Continuous ringing or
is

November

22,
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CEDAR POLES

LINDSLEY BROTHERS COMPANY.WnOLESALE PRODUCERS ""^'h^.^aIo^.'-"P0RTLAND,QREGON &SPOKANE,WASH. SQ-FOOT TO 80 FOOT

PRICES-WORTH INQUIRY.
MALTBV LUMBER

CO.,

Bay

Central Manuiacturins: Go.
diattaiTooEa,

City, Mich.

Teen.
Mfra. and
Dealers in

TIE MEN"
THE SEASON IS GETTING LATE
AND
YOU REQUIRE^
POLES
CEDAR OR CHESTNUT
we

"THE POLE

AND

Tellow Pine,
Cross Arms,

LoosSt Pl&s,

Oak Fis9, Electrical UcaMisgs, Oak Bractets.
LAROB ATOCKB UN HAND.
Delivered prices quoted. F. O. B care, year city.
In any quantity.

IF

Send your Book Orders

can supply you on short notice.
WRITE US FOR PRICES.

For Fall construction work,

THE MORSE CEDAR

WORCESTER
MARINETTE,

610 Marquette

HALL

WHITE CEDAR POLES.
•r-^rrtp-t

From 16 Foot to 70 Foot.
SPECIAL PRICES ON SMALL POLES.

BIdg., Chicago.

BROOKS,
WIS.
^are^ S-to^lc.
L.

TOMAHAWK,

Sliipm^n'fcs frorrk

CEOAR

ROLES
W

LONG DISTANCE
DISTANCE "PMONE^//
"PMONE
R T E US
^0)
A. P. HOPKINS & CO.ESCANABA.MlCM.
r

/

CO.,

to

ELECTRICIAN PUBLISHING CO.,

CO., "Producers," Saginaw, Mich.

CEDAR POLES
C. H.

M ICH.

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

WIS.,

Producars and WholesaUrs of Whitt Cidar Products.
Write for a copy of our TELEGRAPH

Cedar

TORREY
CEDAR CO.,

80

ft,

C.

STERLING & SON,
MONROE, MICH.

LONG LEAF
PINE

AND

POLES

YOVJ
We

\A/I

can Save You

To get our Prices on 25-foot 6's by return mail.
Money on other Lengths as well.

CHICAGO,

RP A NPn Keystone Telephone Building, Philadelphia,
Building, Cleveland, Ohio,
nffffipFs
utriuta ( Electric
g^g Broadway, New Yrrk.
(

ARMS.

Chemical Building.

IT

TIES.

KELLOGG SWITCHBOARD and SUPPLY
329 So. GREEN ST.,

CROSS

ST. LOUIS.

WHITE CEDAR.
to

Poles

Large Stock Constantly on Hand

BERTHOLD
& JENNINGS,

POLES

W.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

CEDAR

CLINTONVILLE, WIS.

POLES.
IDAHO CEDAR up

CODE FOR CEDAR PRODUCTS

CO.,

ILL.

Pa.

.

j

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.
FIR.

D. M.

FULMER LUMBER

CO., Florence, Wis.

"^aAXaWjV;^ (hN\^yji>J6x/ §iA\^^yWv€rV ^JUTW S«C
Send Ust of requirements
M. KLEIN

LINE
Ik la

W.

BUILDERS' TOOLS.

Our Tool Booa

tells

about them.

copy now,

FREE.
for

MATHIAS KLEIN

H.

ANDERSON & SONS,

St. Aubii Ave, Detroit,
Manufacturers Tools and Iron Work for
Xelepbone and Railway Construction.

of Interest to all linemen. Get &

Headquarters

POLES, TIES, POSTS. '"'.S'nT.^

for quotations to

& 30H

Llnemen't Tools.

& SONSr-^HV/^^Tr'

IT'LL

Pay You Well.

o.

(

h:*'^~^

'^

Hli,'hest
lOi.iO.

10,0001
Award

MILES

mvje:be:&-

J.

Producers and Wholesalers

OFFICES: CENTURY BLDG., NEWARK, ti.k

OVER TEN THOUSAND
,..v>,"^

inquiries always.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

Idaho— Montana.

OF AMERICA.
^

want your

WESTERN CEDAR P0LES4OW Prices.
Stocks:

CONTINUOUS RAIL JOINT COMPANY
GENL

W»

PRODUCERS.

IN USE.

In Its Class at Paris Exposltloa

and Pan-American Exposition. Buffalo

\A/Hi-be

Oedar

of

Main Yard and Office at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

•

have a good assorlmeat

of Poles

on hand, and can execute orders promptly.

Wrlle us (or Prices.

White Cedar Poles
GtDAR POLES
?SD*V.ils"""^ SOUTHERN
IB
J III
^^^^^^
&
UPON
I 1 1 1_ I I

SPECIAL PRICES

A. E.

PROMPT
WHITMORE,

APPLICATION.
SHIPMENT A SPECIALTY.
230-31-32 Lumber Exchange,

Minneapolis.

THE BEST POLE

TROLLEY

IN

THE MARKET FOR

ELECTRIC LIGHT WORK.

Yellow Pine Cross-Arms, Locust and Oak Pins.
Ask for Prices.
Large Stock Always on Hand.

Minn

STANDARD POLE &

TIE CO., No. 44 Broad Street,

New

York, N. Y.

WESTERN ELECTRICIAN

i8

November

22,

t()02

Westinghouse
O. D.

and Type N

Transformers
show

practically

no

difference

between the temperature measured by a

thermometer placed between the

by the resistance method.

—This

coils,
is

and that measured

actual proof of uniform temperature.

For Transformer booklet address nearest sales

Cross Section

of

all

Large

Electric

the

operative on

all

Alternating Circuits.

For Indoor or Outdoor Service.

Their striking advantage

same illumination

is

is

that the operating expense for the

about one-half

that

of

incandescent

lamps.

For Illustrated booklet No. 6

telling all

about them address

Nernst Lamp Co.
Pittsburg, Pa.
New

&

Mfg. Co.
Pittsburg, Pa.

Cities.

Nernst Lamps

Sales Offices:

office of

Type N Transformer.

Westinghouse
Sales Offices in

in the copper

York, 120 Eiroodway.

Boston, 131 Male St.

Philadelphia, 710 Q'rnrd Trust Uldg.

November

22, 1902

WESTERN ELECTRICIAN

TYPE
smaLlI

motors

direct-c\irrent

operak-tion

irv

giving

a^re

satisfactory

every installation.

OPEN

UPR.IGHT

semF

~

JCNCLpSED^

is

OR.-

D

ENCLOSED

aaxaaANi

On

115,

230 or 500-volt

circ\iits

at

any speed

desired,

belted, back-geared or direct-connected.

SEND

FOR BULLETIN 1056,

FORT WAYNE ELECTRIC WORKS,

DUNCAN INTEGRATING

MAIN OFFICE:

Fort Wayne, Ind.

WAnMEnR

COMMUTATOR TYPE FOR DIRECT AND ALTERNATING CURRENTS

Possesses Many Up-To-Date Features.

JUST THE HETER
FOR

DIRECT CURRENT LIGHTING
AND

POWER

CIRCUITS.

DUNCAN ELECTRIC MANUFACTURING
MANUFACTURERS OF ELECTRICITY METERS.

CO. 9
LAFAYETTI

WESTERN ELECTRICIAN

Tll!'^N»I»OWN

NovcniljLM- 22,

igo2

LAMP

.^chca'people to );se more current by turning
Ismjis down Instead ol out.
AViite I'or de'aUed informction.

?*HELPS CO.,

l'[;!J<6/yNE
'':

,

BEST.

m

state St., Dotroil, U. 8. A.

Send tordeacrlplive Circular.

Absolutely Hon'-lh'frjngins'Protection Guaranteed.;

'

,:

JViMERiCAN BATTiERY CO.,
K IS. Clinton Chlcajb,
VsY'o iBos,
St.,

.

lil;

f^or Porcelain or Ctay lsi«
sulating Specialties, such at
Bushings, Knobs or Cleats,
Address,
THE AKRON SMOKiHfi PIPE CO.,
MOCADORE. OHIO

VULCANIZED FIBRE
Highest grades lor electrical iasulation and mecbaaical purposes, in sheets,
and special shapes.
Catalogues and samples on application.

STURTEVANT

tabes, rods

VULCANIZED FIBRE

'BLOWR'RS
ARE BVILT

IN

When, you get our

STERLING

ENDLESS VARIETY

^'e send you lamps.

ivi

CO.,

Wilmington. Del.

-

THE

"We get your

Electrical

M4.

STERLING

Co.

You send

WARREN,

us coin.

OHIO,

o D e: R IM
AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

Write

for cutaloguu

193-197 River

St.

DETROIT MICH

PARAGON REFLECTORS

HIGH PRESSURE BLOWERS FOR

Silver=Plated
Cupola Furnaces and Forgres are capable of producing:
The shells are
pressures up to 16 ounces per square inch
of cast Iron, the shafts of high-grade steel, carefully finished,
and the wheels of thin galvanized steel mounted on extra
strong arms and accurately balanced- The great length and
special oiling features of the journal boxes render them practically non-heatable. They can be arranged on adjustable
beds so that belts can be tightened while running

Mirror Reflectors.
A deep

cone, for use with any system of
incandescent electric light, where it is
desired to concentrate a very powerful
light on a small space. Lined with silverplated mirror-plate ^lasa. Increases the
Most
ligbt from twelve to 6fteen times.
valuable in show windows and Qver machines, work-benches, type cases, etc. etc.
,

B. F.

Thousands

used In 5how windows,
Qet our Catalogue and Prlc».

STURTEVANT CO.

of this style

BOSTON, MASS.
New York

Philadelphia

London

Chicago

American Reflector

&

Lighting Co.,

271-273 FRANKLIN ST.. CHICAGO.

Black Diamond
BBt. 1S«S.

File

Works I

IBO. 18»S.

Speci«l

Twilve

PrftB

Nledalt

Awarded

International

at Atlanta,

E^pasitions

1895.

own

m

Gold Medal

at

OOWI^S AKK ON 8AL,« IN KVKUV I>KA»INCI HAROWAaU OW
MTOIHK rtX ITHB VHriTUD 8TATKIS AND CAWADA.
gf

8.

&H.

BARNETT COMPANY

PHILADELPHIA, PA.

J*
J*

^

'^^^^F^^^^I^^iF^^^^^^^^^^

-"'••"if"'

'

VOli

$3>0U Per AIIUIi

AiULii

NOVEMBER

CHICA&O,

Puldsunsrcampanr.cklcatco:

Entered at ChlcRpro Ppstofflce aa
man matter of the second claea.

29, 1902.

N.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT,
The Simplex Electrical Co.,
""b'^x'sSn""^"
H. R HIXSON.

1.

Ud
99
IlUi iiL»

ft^^^m.

m
uQPTi
vEITS A f>Anv

R.

RUBBER COVERED

'SATIRES

BOSTON, MASS.

70-81 Cornhlll,

lU

National

IMPI
FY WIRESINSULATED
IITIr kb^
AND CABLES.

CHICAGO.
MonaOnock Block. CHICAGO
1137 Monailnock

jtn

A.ND

Oi

OFFICE AND FACTOR
TDADC MKflH

CRESCENT RUBBER

1889—Paris Slxpositlon,
Medal for Bnbber Insnlation.
1893—World's Fair,
Dledal for Rubber Insulation.
TBCE STA1VDARB

^^^^^^

R1JBBFR

^^^"^

TRADE MARK,

T^J^M ?hSeve'r'. (

FOR
*'p?il;?'-

CO.,

*"' Faetofy* TRENTON, N.

I.

CONTINUOUS BAIL JOINT CO. OFAJir

Wires.

Gbneral Offices: Century Building,

NEWARK,

Geo.T. Manson.Gen'l Supt,
W. H. Hodglns, Secy.

York.

""*'" <"''<"'

B3'barw!ay's{reet.

CO., Ltd.

253 Broadway, New

"''"«3'"»-

Katlansl Code Standard.

CRESCENT INSULATED WIRE AND CABLE

Sole IManufaoturers of

THE OKONITE

WIRES AND CABIES

ISfSlTIiATIOJr.

Okonite Wires, Qkonite Tape, Manson Tape, Candee

IN!

N.

J.

OT6r ten thousand (10,000) miles in use. Received th« highest
award in its class at Paris Exposition, 1900, and
Pan-American, Buffalo. 1901,

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

;^«*'"^^^

.jjv Standard Underground Cable

Paranite Rubber Covered Wires and Cables,

l^'^)

822 The Rookery.

TELEPHONE, TELEQRAPH AND FIRE
Wires are tested

New

Pittsburg.
Mills Bldg., San Francisco.

ALARM CABLES.

Yorlc City.

101 Milk

Go.

1225 Betz Bldg..

St.,
St..

Philadelphia. P».
Boston.

*qrr ElectricGables,Conduifs,Wlresand Accessories.
Alan Hleh tirade Rubber Covered litres and Cables.
I

JOKESBORO, IKD.

at Factory.

66 Liberty

Chicago.

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

All

Westlnghouse Bldg.,

2,000

IN USE.

and Multipolar Motors
from M to f>0 horsepower. Dynamos from 10 lights to 700. We s«tl
Bipolar

BARE AND INSULATED

or

rj'iit.

«<tod jnotlts loragfnta.

TbeHobart tlec MfKCo.Troy. Ofalo

MORSE AUTOMATIC LAMP ADJUSTER
For
lacandesceot

Mills. Factories
Electric L!{bl

and

Offices

ELECTRICAL WIRES

Manipulator Company,

Boston, Hass.

116 Bedford Street,

iPBOENIXfiLASSCCi

OF EVERY DESCRIPTION.
CROWN

GASOLINE MOTORS

MANUFACTURERS OF

RAIL BONDS.

GAS AND ELECTRIC
GLOBES,_SH_ADES, Etc.

-FORVEHICLES,

BICYCLES,

LAUNCHES.
LOWELL MODEL

CO.,

American Steel &Wire Co.
NEW YORK.

CHICAGO.

WORCESTER.

DENVER.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

SAH FRANCISCO.

8

NORTH CHELMSFORD, MASS.

New York

Pittsbnrg.

Chicago.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

"^
/rmE-GfiAPHim
COMMUTATOR

BRUSH

^

il

There's

No

Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

Friction

MONARCH

with the Flbre-Grapblte Commatator Brueb.
Being 90 percent, p'jre graphite. It insurea low
reaiBtancc,no sparking under a varying load, and
longer wear.
TLcrc i» 00 greasing required.
The Fib re- Graphite is therefore tbe most eco*
nomic brush on tbe marlcet. Send for price list,

247-249 Pearl

FIRE APPLIANCE CO.,
New York City,

St.,

SILVER-PLATED

HOLMES FIBRE-GRAPHITE MFG. CO.
':>tVV

SI55 Wakefield St.,Gernian1own,

-\.\i?.WtM\HC

MIRROR REFLECTORS.

PHILADELPHIA.

A

for use with

flat Reflector,

any system of incandescent electric light, where it is desired to

pread

WESTIIN
—
"^^

MramenJ

Electrical
NEWARK, N.

Waverly Park,

considerably.

mirror plate
lining makes it most effective and
pleasing, and always as good as

Co.

new.

J.

Voltmeters,

Miliivoltnieters,

Ammetirs,

Mllllamnieters,

VestoB Si&dard Forlable Sirscl ^adin^

tbe light

silver-plated

Its

Convex, reflecting slightly below the horizontal in all direc-

Voltammeters,

tions.

Used

in stores, etc.,

for

general illumination.

Ground Detectors and Circuit Testers,
OhiDmeters,

Reklis— European Weston Electrical Instrument Co.. Kilterstrasfte, No. 88.

London— Elliott

GEX OUK PRICKS.

Portable Balvanometers.

Bros., No,

101

St.

American Reflector

Our Portable Instruments are recognized as
The Standard the world over. The 5eml-Port*
able Laboratory 5tandardsare

(ttill

better.

Our Station Voltmeters and Animeter« are
unsurpa&sed In )>oint of extreme accurocj and
lowest consumption of energj'.

WutOB

Staadmrd Portable Direct

BeadlnK Amaeter.

Mention the Western EtBCTRicuN when writing for catalogues.

&

Lighting

Co.

27 1-273 FRANKLIN STREET, CHICAGO.

Martin's Lane.

FOR HiCH 'GRADE

'

'^/'''i

-';*':>

:'

VARNISWES
INSULATING
ADDRESS
Standard Varnish Works

CHICAGO

NEW YORK

<

Xpkpi'"

WESTERN ELECTRICIAN
J*

o55 ^S« ,?«

'^

R.

^ J« J« v«

W. LVLE,

0.^5

i«

^ ,^

v!«

J! J* .^ J« J« J* Jt

President ond

c^« ,J!

Jt

J^,i<

J«

,i«

J* J*

^

ijS .55

J« J* J«

^ ^ ^ ^ J* .^

iJ«

J*

^^^

November
>S«

^

iSt >S« <i«

Manager

29,

1902

Vlce-Presl<!ent and Secretary.

^

J^

B. S.

BARNARD,

Standard Vitrified Conduit Company

Id

UNDERGROUND

ViTRiFIED SALT GLAZED

CONDUITS AND INSULATORS
^

General Office,

39 and 41

New York

Cortlandt Street

Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service.
250 K.

W.

3-Phase " Ceco

i(

"

.Direct-Current Enclosed

Alternator.

Ceco^^ apparatus

is

modem

"Ceco" Motor.

in design^ accurate in construction^

and superior in performance.

Write

for Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.

^y.
aH|

"A B C"
SYSTEM OF MECHANICAL DRAFT

H^^T^r^^^^;

^HB^
im^i

Insures Maximum Boiler EfTlciency at Minimum Cost
Frequently Saves the Installation of Additional Boilers

~^i«^^

OATALOCUE No.

118

AMERICAN BLOWER
141

ON REQUEST.

CO., Detroit, high.

BROADWAY, NEW YORK.
MARQUETTE BUILDING, CHICAGO.
70 GRAGECHURCH STREET, LONDON.

^

:

November

WESTERN ELECTRICIAN

1902

29,

H

.

TheElegtrigPHILADEL
Storage
BatteryCo.
PHIA
MANUFACTURER

Cbloribe Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
Price Lists and Descriptive Bulletins forwarded upon request

SALES OFFICES:
PHILADELPHIA,
Allegheny Ave. and 10th
ST. Lori;;.

Wainrighl Huilding

BOSTON,
60 State

St.

Street.

NEW YORK,

CHICAGO,

100 Broadwa.v.

Marquette Building.

BALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

CLEVELAND,

New England

SAN FRANCISCO,

HAVANA, CUBA,

F. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

Building.

ELECTRIC

SPRAGUE

COMPANY'S

DIRECT CURRENT MOTORS
are unequaled fordriving all
classes of machine tools.
Write for Descriptive Bulletin No. 206.

GENERAL OFFICES:

527 W. 34th

New

St.,

YEARLY INCOME

$100,000

York.

to fifty central stations DOW using Federal All-Metal Electric Signs. Will average 8200 to
$300 per year per Kw- of station capacity. Engraving shows our new No. 108 ornamental
sign. Write for Bulletins descriptive of Federal Signs. Mailed free to central stations.

CHICAGO OFFICE:
Fisher Building.

FEDERAL
ELECTRIC
MARKET
CHICAGO,
84

ST.,

COMPANY.

ILL., V. S. A.

RHEOSTATS
ELECTRIC CONTROLLING DEVICES
OF EVERY DESCRIPTION.
AND

\

THE CUTLER-HAMMER MFG. CO.

AGENTS
STURTEVANT ENGINEERING CO.. LONDON. ENG.
KILBOURNE & CURK CO.. SEATTLE, WASH.

An INCANDESCENT LAMP represents a

408 N.J.

R. R.Ave..

A successful lamp manufacturer can not afford

minlmim.

NEWARK, N.J.

BRANCH OFFICES:

NEW YORK-CHICAGO.

MILWAUKEE.

large Investment of capital, ingenuity and skilled workmanship,

BAKER

(Igllance In cutting costs to a

MAIN OFFICES AND FACTORY:

& co.'s
NEW YORK.
LIBERTY
I

20

It

sold at a price lo low as to necessitate eternal

is

to experiment with poor materials.

This explains ihe popularity of

i^LAnriNuiN/i
m^^^^
^a^ ^

ano

Refine

Platinum
Scrap also.

"^

U

ST.,

We buy

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co .—
—
Akron Smoking Pipe Co
Allen Company, L. B
11
.

Allls-Ctialmers

Company

20

—
American Battery Co
American Blower Co
3
Amer. Electrical Heater Co..—
Amer. El. Telephone Co
15
American Electrical Works.. 11
AmerlcanRefi.&HghtingCo. t
American School of Corresp.
Amer. Steel A Wire Company I
Anderson & Sons, W. H
7
—
Audel & Company, Theo

—

—

Baker

& Company

Bamett Company,

3

O. <&

H

——
20

Barron &, Co.. .T. S
Bayley A Sons Co.,
16
Beardslee Chandelier Mfg. Co. 10

W

Beardaley Gravity Dam &
Construction Co
Berthold <Sc Jennings
17
Bealy & Co.. Charles H
20
BonviUe. Edward
8
Bossert EL Construction Co.. 4
Brooks. Hall L
17

—

Brown A Leasure
Buffalo Forge Co

Camp Company,

H.

10

HO

B

6

Central Electric Oo
6
Central Mannfactnrtng Co.. .—
C*ntril Telephone & El. Co. .—
Century Gla«s Co

—

Cba«»-Sbawmut Company. ..11

C.

AN. W.R.R

14

Chicago Edison Company. 4, 13
Chic. Fuse Wire A Mfg. Co. —
Chicago House Wrecking Co.l3
Chicago Insulated Wire Co..—
C. M. ASt. P. R.R
14
Chicago Pay Station Co
15
Christensen Engineering. Co. 2
Commercial Elec. Supply Co. 9
Consumers Carbon Co
7
Continuous Rail Joint Company of America
\
Crescent Ina. Wire A Cbl. Co. 1
Crocker-Wheeler Company
7
Cutler-Hammer Mfg. Co
3
.

.

.

Cutter Elec.

A Mfg.Company—

—
D. A W. Fuse Company
Dearborn Drug & Chem. C0..I6
Diamond Meter Company
Dixon Crucible Co., Joseph.. 16
Duncan Electric Mfg. Co.... 19

—

EdlBon Decorative
ture

A

Minia-

Lamp Department

8

Edwards A Company

4

Electrical Engineer Institute.—

Electric Appliance Company.lO

Electric Storage Batiery Co.. 3

Company..

.

3

——

Faries Manufacturing Co
Federal Blectrlc Company ... 3
Fisher Electric Company
11
"For Sale" AdTcrtisement8..12
Ft. Wayne Elec. Works., Inc. 19
Fowler, John H
17

Franklin Eng.

A

Elec Co....—

Co., D.

M.

.

17

. .

.

—
—
—

Hamblin

A

Russell Mfg. Co,. 10
Hartford Steam Boiler Inspection A Insurance Co ... 16

Hazard Manufacturing Co.. ..20
Helios-Upton Company
4
Hobart Elec. Mfg. Company.. 1
Hoffman. G.
12
Holmes Fibre- Graph. Co
I
Hopkins A Co., A. P
17
Huebel Company, C.J
16

W

Humphrey, Henry

H

10

Kohler Brothers

Kokomo

Tel.

A

10

M. Co...

El.

—

Leather Preserv. M. Corp
Leffel

A

Co.,

James

Llndfiley Brothers

.14

16

Company.. 17

Lowell Model Co

1

—

Machado A Roller
Maley, Martin

Co,..—
Maintenance Co
12

Illinois Electrical Mfg.

Incandescent Electric Light
Manipulator Company
Indiana Bub. A Ins. W. Co...
India Bubi>er A Gutta Percha

I
1

—
—
—

Insulating Company
Inland Printer Co
Intemat'l Corres. Schools .
International Tel. Mfg. Co. ..15
.

Jeffrey Manufacturing

Johnston,

Thomas

Co

J

.

.

16

Marshall-Sanriers

Co

8

Matthews A Bros., W. N
Mayer Engineering Co
McLennan A Company, K

15
14
.

.

..10

McNamara

Brothers
8
Mechanical Appliance Co
8
Metropolitan Tel. A El Co.. .14

Mica Insulator Company

—

Miscellaneous AdTS
...12
Monarch Fire Appl. Co. .... I
Monon Railroad
Moon Mfg. Co., The
...15
Morse Cedar Company... ...17
Munsetl A Co., Eugene... ....10
Murdock Parlor Grate Co ... 4
1

18

New York

Ins. Wire Co
4
N. Y. SafetySteamPowerCo.il
Norton Elec'l Instrument Co.—

Okonite Company, The

P<xr OlGtS6U£lo<l. Xaadoac o£

Company

Phillips,

20

Eugene F

Phillips Insulated

Phoenix Glass

11

Wire Co..

Company

Phosphor-Bronze

S.

1

Co

Paragon Fan

A

Parsell&Weed
Perrlzo & Sons

Motor Co

1

—
8
17

.A.<l^rexrti«oxxLOXi.t^«Sk

Stilwell-Bierce ASmith-Vaile

17

Company
Stow Mfg. Company

Rauscher, John

—

Hugo

7

Replogle Governor Works.. .—
Reynolds Electric Company.lO
Rice, Cyrus W
11
Roebling's Sons Co., J. A
20
Rooney-WestburyEl.Lmp.Co.lO
Rose Electric Company
13

—

Sargent & Lundy

Sawyer-Man Elec. Company.—
Schoonmaker Co., A. G
13
Schott, W. H
10
Schureman A Hayden
12
Scientific Exchange
12
Shelby Electric Company ,...-Simplex Electrical Co., The. l
Simplex Elec. Heating Co.
10
.

Smith

Co., S.

.

Morgan

16

Spies Electric Company
14
Sprague Electric Company.
3
Standard Pole A Tie Co
17
Standard Underg. Cable Co.. 1
.

Pump Company

Sterrett

10

17

Relslnger,

C

A Son, W.
17
Sterling Electrical Mfg. Co.. 4
Sterling Electric Company.. .14
Sterling Varnish Co., The
14
Sterling

16

Pignolet, L. M
Pittsburg A L. S. Iron Co
Porter Cedar Company

.

National India Rubber Co
Nernst Lamp Co

11

Kartavert Manufacturing Co.20
Kellogg Switchboard A Supply Company
15, 17
Klein A Son, Mathlaa
17

Phelps

8

Maltby Lumber Company.. .17
Marinette Iron Wks. Mfg. Co.ll

.

Illinois
10

Ediaon Mfg. Company

Electrician Pub.

Fulmer Lumber

General Electric Company.. 5
General Incandescent Arc
Light Company
General Incand. Lamp Co
Gould Storage Battery Co
Great Western Smelting A
Refining Company
12
Gregory Electric Company ...12

.

—

Standard Varnish Works
1
Standard Vitrified Cond. Co. 2
Stanley Ixutmment Go
5

Equipment Co
12
Steam & Elec'l Equipment Co. 12
Station

<9o^ Po«e?^ ^*

16
13

—

Stromberg-Carlson Tel. Mfg.

Company

14

Sturtevant Company, B. F...20

Toerring Company, C. J
Torrey Cedar Company

Triumph
U.

S.

Electric

lO

17

Co

Electric Mfg.

4

Co

15

Valentine-Clark Co., The

17

Vlndei Electric Company.. ..11
Vougbt-Berger Company
Vreeland, B. F
Vulcanized Fiber

8
le

Company

.

.20

Wabash R. R
4
—
Wagner Electric Mfg. Co.
Wagor Mfg. Co.,P. R
20
Walsh's Sons A Company .... 12
Western Electric Company... 7
—
Western EL Supply Co
Westlnghoase
Electric
A
Manufacturing Company 18
.

.

Weston Electrical Inst. Co... 1
Whitehead Machinery Co.. ..12
Whltmore. A. E
17
Wickes Bro»
12
WUlyoung, ElmerO
Wlsconila a«ntr&l R. R.
16
Worcester Oompany, 0. B .... 17

—

:
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

.Go.

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

ALL OUR WIRES

Crimshaw.
pass inspection and carry the above

NEW YORK
114, 116

&

MAIN OFFICE:
lis Liberty St..

New

TRADE-MARKS

Street, CHICAGO.

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshaw and Competition Tapes i^nd Splicing Compounds.

on our

INSULATED WIRE COMPANY,
York.

BRANCHES:

1,

52 <j511CMiO:^^_

BOSTON

SAN FRANCISCO:

7 Otis St.

33 Second St.

NAME PLATES

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

FOR MACHINERY.
We make name plates for some

ISOLATED PLANTS.

the

GENERATORS

and

MOTORS

TRIUMPH ELECTRIC

Sterling Electrical Mfg. Co.

CO.,

WARREN,

we would be

Via The

us coin.

WABASH

Commencing Nov.

Electric Construction Go.
MANUFACTURERS OF
STEEL OUTLET A\n JIJNCTION BOXES,

iiiWITCHBOAfiDS, PAJTEIi BOARDIS, SWITCHES, ETC.

CO.,
S.A.

Hot Springs, Ark.

OHIO.

The Bossert

pleased to

MURDOCK PARLOR GRATE

9 the

Wabash

estab-

system of through Pullman tickets from Chicago to Hot Springs, Ark., via
St, Louis and the Iron Mountain Route.
Passengers leaving Chicago on the Wabash
fast day express, at 11:03 a. m
will arrive
at Hot Springs next morning at 8 o'clock.
For illustrated printed matter giving full
information regarding this wonderful health
and pleasure resort, address F. A. Palmer,
Asst. Gen. Pass. Agt., Wabash R. R., 97
Adams St., Chicago.
lished

H-U.

and

161 BoylstonSt., Boston, iWass ,U.

STERLING
You send

S.

No Plate Too Large or Too Small.

CINCINNATI, O.

We get your

U.

send you sample and quote price.

OF ALL KINDS AND FOR ALL PURPOSES.

THE

of

the largest makers of machinery in

WE MANDFACTURE

its

,

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purFor

poses to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

November

29,
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T^M H.

:

"Camp" Standard
Installers of

CAMP

B.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Vitrified

Complete Underground Conduit Systems.
WESTERN

Room
%3*

i^

»5*

*^ O*

^*' te^ ^^^

OFFICE

t5* i^* *e^

^*

t.5*

q^* c^* t^* (5*

^* *^t^*

(^* 5^* <^* t5*

GENERAL

t*?*

t5*

^*

^5* (^* t^* *^*

^^

^

v^

S5 Hocrtford Building,

v^ ^* ^* ^* ^^

CO.

(5* t5*

^* ^^

^5*

^*

<^* ^5*

^* v^ c5*c^

CHICAGO.

t^* (5* c^*

^*

t^* ^5* t^* (5* te^ t5*

^*

t5*

^*

>5^ i5^

^*

t5* t^* <5*

^*

*^* <^^ *^^

COMPANY

ELECTRIC

riANUFACTURER OF
Transformers
for

of

and

sizes

all

types

any voltage and frequency.

Capacity
1,875.000 Watts.

GENERAL OFFICES
New York
K jP >f K J? »r K' s? 8? :?

Office,
^f"

K' :? :? j^

:

SCHENECTADY,

44 Broad Street.
jf" ^f"

N. Y.

Sales Offices in

}? :* »? sf *r jT K" :r sf :? J? a? :f

sf'

s?

sf"

sf :? if :? »r :? a? sf :? K'

ELECTRICITY FOR EN6INEERS.

FLOTATION

OF THE MOVING PARTS OF

:?" 8*"

J? :^

»?

J*" K' sf" sf"

sf"

s?

J*" :«"

all large cities.

^

424 PAGES.
ILLUSTRATED.
PRICE $2.60.
ELECTRICIAN PUBLISHING CO.,
SIO Marquette

Building,

-

•

IN AIR

STA.IML.EIY REOORDIIMO ^A/A.T-rlVIETCRS
p-oR A.L.-rERIMA.TIIMO CURREIM-T
IS

ACCOMPLISHED BY

IVIAOIMEI-riC

SUSF^ENSIOIM. £
iS

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

STANLEY INSTRUMENT
GREAT BARRINCTON,

MASS.,

CO.,

U. S. A.

PACIFIC :COAST AGENTS:
JOHN MARTIN &

(

CO.,
-J
(

San Francisco, Cal.
Lo> Angeles, Cal.
Seattle, Wash.

CSIHICS^VOO.

'

WESTERN ELECTRICIAN

November

29, 1902

LAMP

A

THAT WILL aiVE YOU THE PULL VALUE OF YOUR MONEY IN
CANDLE-POWER EFFICIENCY AND LIFE
.

THE COLUMBIA
GENERAL SALES AGENTS.

AVENUE, CHICAGO.

264=266=268=270 FIFTH

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adinaters, Inc. ramps.

Manipulator Co.
Vought-Berger Company.
Anebors (Tel. TeL)
Matthewe & Bro., W. N.
Ino. El. Lt.

A

AnnonclatOTS.
Central Electric Co.
*St Company.
Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Edwards

En«:lnes,

Crocker-Wheeler Co.
Ft.

Wayne

Eloc. Wiis., Inc.

General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Westlnghouse Elec.&Mfg.Co.

Correspondence Schools.
American School of Corresp.
Electrical Engineer Inst.
Correspond. Schools.

Int.

Braces, Etc,
Babbitt Metal and Cross-Arm
Anderson & Sons, W. H.
Solder.
Gr.

^^ ^ „
Western Sm. and Eef g. Co.

Braclsets.

Batteries and Jars.
Central Electric Co.
Edison Mfg. Co.

Edwards

Cross-Arms,

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Bells, Bvszers, £tc.

Berthold & Jennings.
Central Electric Go.
Central Manufacturing Co.
Standard Pole & Tie Co.

Western Elect. Supply Co.
Western Electric Company.

Cut-Outs and Switches.
Bossert Elec. Const. Co.
Central Electric Co.

Central Electric Co.

Edwards A Company.
Electric Appliance Co.

Chase-Shawmut

Rauscher, John.

Chicago Edison Co.

Spies Electric Company.
Western Electric Co.
Western Elec Supply Co.

Cutter Elec. Mfg. Co.

Belt Bressing.
Leather Preserver Mfg. Corp.

Belting.

Leather Preserver Mfg. Corp.

Blowers.

Belter CHunfiOiuids.

& Chem. Wks.

Boilers.

N. Y. Safety Steam Power Co.
Whitehead Company. W. W.
Books. Electrical.
Audel & Company, Theo.
Electrician Publishing Co.

Brashes.

Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre -Graphite Co.

Western Electric Company.

Cable Haneers.

&

Co., Jas. 3.

Western Electric Co.

Cables. (See Insulated Wires.)

Points and

GarbonSf

'Consumers Carbon Co.

B Electric Appliance Co.

RelBlnger. Hugo.
Wefitern Elect. Supply Co.

Castings.
SmlthCo.,

S.

Morgan.

Jeffrey Mfg. Co.

Circuit Breakers.
Badt

&

Co., F. B.

Cutter Elec.
Ft.

Wayne

&

Mfg. Co.

Elec. wks., Inc.

Western Electric Company.
Westlnghouse El. & Mfg. Co.

Coal and Ashes HandUne Machinery,
JefEr«yMfg Co.

Colls and Magnets.
Western Electric Co.

Commutator Contpouna.
Allen Co.,

L. B.

McLennan & Co., K.
Conduit and Conduits.
Camp Company, II. B.
Central Electric Go.
Electric Appliance Co.
Sprague Electrtc Co.
Standard Vitrified Cond. Co.

Western

Elect.

Supply Co.

Conduit Bods.
Barron A Co., Jas. S.
Constmction A Repairs,
Chicago Edison Co.
Parseli & Weed.
Spies Electric Company.
Western Electric Co.

Contractors and Blectric
JLlBht Plants.
Beardsley Gravity
Construction Co.

Dam A

Whitehead Machinery
Fan Outfits.

Co,

Buffalo Forge Co.
Central Electric Co.

Crocker-Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

BarnettCo.. G. & H.
Fire Extingruishers.

Monarch Fire Appliance Co.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg. Co

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Central Electric Co.
Chrlstensen Engineering Co.
Crocker-Wlieeler Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Mechanical Apiillance Co.

Fuses and Fuse Wire.

& Weed.
& Hayden.
Sprague Electric Co.

Besly & Co., Chas. H.
General Elec. Supplies.

Parseli

Sc^ureman

Sturtevant Co., B. F.

Triumph Electric Co.
Wagner Electric Mfg. Go.
Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

£lcctnic 0eatlii£r Appl.
American Elec. Heater Co.
£leotrlc Railways.
Crocker-Wheeler Company.
General Electric Co.
Sprague Electric Co.
Westlnghouse El. <fe Mfg. Co.

Rlectrlc Si^ns.
Federal Electric Company.

Cbalns.

Sturtevant Co., B. F.

Forces.

Simplex Elec. Heating Co.
Western Electric Co.

Central Electric Co.
B Chicago Edison Co.

En&:ines. t^team.
Allis-Ghalmers Company.
Bayley & Sons Co., W.
Buffalo Forge Co.
N. Y. Safety Steam Power Co.

Franklin Eng.

.

Chase-Shawmut Company.

C^aso-

Files.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.
Western Electric Go.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

& Electro. Co.
Bynamos and Motors.

Buffalo Forge Co.
Sturtevant Co., B. F.

Barron

Co.

Cuts.

American Blower Co.

Dearborn Drug

and

Pins

Oas and

line.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parseli & Weed.

Electrical and Mechanical Enarineers.
Brown & Leasure.
Humphrey, Henry H.
Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.
Schott, W. H.
Electrical Instruments.

Central Electric Co.

Diamond Meter Co.
Duncan Elec. Mlg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Ino.
General Electric Co.
General Inc. Arc Light Co.

Machado

&

Roller.
Norton Elec'l Instrument Co.
Plgnolet, L. M.

Stanley Instrument Go.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. k Mfg. Co.
WoBton Electrical Inat. Co.

Wlllyoung, Elmer Q.

Eiectro-Platinff Mach'y.
Besly

A

Co., Chas. H.

Crocker-Wheeler Company.
General Electric Co.

ElcTators- Con vey ors.
Jelfrey Mfg. Co.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Central Electric Co.

Chase-Shawmut

Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.

Western Electric Company.
Western Elect. Supply Co.
€>ears.
Central Electric Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance Oo.
Fisher Electrtc Company.
General Electric Co.
Vought-Berger Co.
Western Electric Co.
Western Elect. Supply Co.

Olobes

aod

Electrical

Insulated Wires and Cables— Maffuet 'Wires.
American
American

Electrical Works.
Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Orescent Ins. Wire A Cbl. Oo.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Co.

IndianaRub. A Ins. WlreCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips,

Eugene

F.

Phillips Insulated Wire Co.
Roebling's Sons Oo. J. A.
Simplex Electrical Co.
Standard Underground G. Go.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.
Bossert Elect. Const. Co.

General Inc. Arc Light Go.

liamp Guards.
Hamblln A Russell
Wagor Mfg. Co.,
liamps. Arc.

Elec. Co.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Hfg. Co.

I^amps. Incandescent.

Sterling Electrical Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.
Ijamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Go.
Vought-Berger Company.

Incandescent—
Beplacers & Cleaners.

liamps. Nernst.

Beffly

&

Co., Chas. H.

Dixon Grnclble Co.. Jos.
Holmes iribte- Graphite Co.

Heatins and Tentilating; Apparatus.
Buffalo Forge Co.
Sturtevant Co., B. F.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

Inspection & Insurance.
Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulatinff Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Edison Go.
Electric Appliance Oo.
General Inc. Arc Light Co.
Indiana Rub. & Ins. Wire Co.
Kartavert Mfg. Co.
Mica Insulator Co.

Munsell *fe Co., Eugene.
National India Rubber Co.

New York

Insulated Wire Co.
Okonlte Co.. The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.
Standard Varnish Works.
Standard Vltrlllod Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Weatinghouae Kl. A Mfg. Co.

Inc. El. Lt.

Manipulator Co.

Commercial
Nernst

Elec.
Co.

Supply Co.

Lamp

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

A

A Son,

Mfg. Co.

Mechanical Braft.
Sturtevant Co., B. F.

Meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.

Wayne Elec. Wks., Inc.
General Inc. Arc Light Co.
Westlnghouse El. A Mfg. Co.
Ft.

Mica.
Mica Insulator Co.
Munsell A Co.. Eugene.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Westlnghouse El. A Mfg.

nrame Plates.
Murdock Parlor Grate Co.

Nippers and Fliers.
K[eln & Son, Matbias.
A

Ca

Dynamos and

MOtOTHl.

Besly

Co.. Chas.

boards.
American

El.

Telephone Co.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
International Tel. Mfg. Go.
Kellogg Switchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co.. The.

Polish (Metal).

Sterling Electric Co,

Co.

Stromberg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.

Pow^er Transmission
Machinery.

Western Electric Co.
Western Elec. Supply Co.

Jeffrey Mfg. Oo.

Morgan.
Stilwell-Blerce Smith- Valle.
Co., 8.

Tools.
Anderson
Klein

Morgan.
Stilwell-Blerce Smith- Valle.
S.

A

A Sons, W. H.
Son, Mathlas.

Western Electric Co.

TransfSormers.
roil).

Central Electric Company.
Christenseu Engineering Co

Pump Company.
Rail Bonds.
Sterrett

Steel &
Co., F. B.

American

A

Exchange.

Telephones, Telephone
Material and Sw^itch-

Wire Co.

Rail Joints.

Continuous Rail Joint Com-

Refiners.
Gt.West.Sm.and Refining Co.

Reflectors and Shades.
American Refl.A Lighting Oo.
Farles Manufacturing Co.
'Western Electric Co.

Re -W^indine— Repairs.
Chicago Edison Oo.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman A Hayden.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Oo.
Gregory Electric Co.
Standard Electric Company,

Vindex Electric Company.
Wagner Electric Mfg. Co,
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg,
Trucks, Electric Car.

Western Electric Go.
Westlnghouse EI. A Mfg.

Co,

General Electric Oo.

Westlnghouse El. A Mfg. Oo
Turbine s,W^ater Wlieels.
Leffel A Co., Jas.

Smith

Co,, S.

Morgan.
Smlth-Vaile

Stilwell-Blerce

Tarnishes.
Standard Varnish Works,
Sterling Varnish Oo.

Tulcanlzed Fibre.
Vulcanized Fibre Oo.

WaterW^heelGovernors.
Replogle Governor Works.

Go.

Wires, Copper.
American
American

Bonville, Edward.
Maley. Martin.
McNamara Brothers.

Electric Appliance Co.
General Electric Oo.

Hazard Manufacturing Co.
National India Rubber Co.
Co., The.
Phillips Insulated Wire Go.
Roebling's Sons Co., J. A.

Okonlte

Simplex Electrical Co.
Standara Underground G. Co
Western Electric Company.

Wire, Bare.
American Steel

A

Wire Oo

Besly A Co., Chaa. H.
Central Electric Co.
Chicago Insulated Wire Co.

Solderins Stichs. Salts

and Paste*

Electric Appliance Go.

Okonlte Co., The.

Allen Co.. L. B.

Phillips Insulated

Western Electric Co.

Wire

Roebling's Sons Co.,

SpeaKins Tubes.

J.

Standard Underground

Co.

A.
0. Co.

Western Electric Co.
Western Electrical Sup. C».

T^entral Electric Cb.

Edwards & Company.
Electric Appllanoe Co.
Western Electric Co.
Western Elec, Supply Co.

Electrical Works.
Steel A Wire Co.

Central Electric Co,
Chicago Insulated Wire Co,

Matthews A Bro., W. N.
Rose Electric Company.
Schoonmaker Co., A. G.
Scnureman & Hayden.
Station Equipment Co.
Steam & Elec. Equipment Co.
Walsh's Sons & Co.
Whitehead Machinery Co.
Wlckea Bros.

Slate.

Mlnins Apparatus, Elec.

Paclcln£.

Scientific

A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrey Cedar Co.
Valentlne-Glark Co., The.
Vreeland, B. F.
Whitmore, A. E.
Pltt.jburg

Hoffman, Geo. W.
Porcelain.
Akron Smoking Pipe

Slate

Tephnical Asency.

& Sons.

Chicago House Wrecking Co.
Gregory Electric Co.
Illinois Electrical Mfg. Oo.
III. >Talntenance Go.

Mathlas.

(See Insulated Wires.)

(See

(

Bonville. Edward.
Maley, Martin.
McNamara Brothers.

(Second-Hand Mach'y.

Magnet Wires.

Motors.

Sivitchboards
and Marble).

Maltby Lumber Co.
Morse Cedar Co.

Badt

Wire Co.

Electric Storage Battery Co.

Llndsley Bros. Co.

Pumps

A

Helios-Upton Co.

Fulmer Lumber Co., D. M.
Hopkins A Co., A. P.
Huebel Company, C. J.

Smith

Steel

Gould Storage Battery Co.

Berthold & Jennings.
Brooks, Hall L.
Fowler, John H.

Perrlzo

American

Storage Batteries.
American Battery Co.

Baker & Company.

Poles and Ties.

General Electric Co.
Gen'l Inc. Arc Lt. Co.

Iilnemen*s Climbers.
Anaerson A Sons. W. H.
Klein

and

Sold.

Badt A Co., F. B.
Outler-Hammer Mfg. Co.

(Antral Electric Co.

El.

Platinum Bouirht

Electrical Inst, Oo,

Springs.

Rheostats.

liiffhtntng Arresters.

Westlnghouse

Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

pany of America.

Elec. Co.

Shelby Electric Co.

Century Glass Co.
Phoenix Glass Co.
Western Elect. Supply Go.

Weston

Phosphor Bronse.

Smith Co.,

Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Nernst Lamp Co.
Phelps Company.
Rooney-WestburyEl.Lmp.Co.

Iiamps,

Speed Indicators.
Besly A Co.. Chas. H.

J.

Pulleys.

CentraVElectrlc Co.

Sawyer-Man

Johnston, Thomas
Rice, Cyrus W.

Worcester Co., O. H.

Adams-Bagnall

Olassw^are.

Graphite Specialties.

Mfg. Co.

P. R.

Patent Attorneys.

X.-'Bay Outfits.
Wlllyoung, Elmer

3.

Q.
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The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"
standard

and none
all the

"jnst

world
as good."
over.

CABLE REEL JACK.
Made

in

Two

Styles.

No. I. With Heavy Angle Iron Frame
and Steel Screw, capable oE handling
the heaviest underground cables.
No.
with

2.

the

Body made of steel castings,
Machine Steel Screw, capa-

ble of handling reels

up

to 4 feet

6

inches in diameter.

Correspondence

solicited.

Cata-

logue on request.

W.

H.

ANDERSON & SONS,
Tool Manufacturers.
Established 1871.

St.

Aubin Ave., DETROIT, MICH.

motorsGencrators
Arc CampsCircult Breakers
Su)ltcl)Doaras

^^

-^

\A/AIM'

IM

THE HANDY ELECTRICAL DICTIONARY
BY W.

L.

WEBER, M.

E.

225 PACES, SIZE 2!^x6INCHES.

Cloth Binding, - - - - 25c.
Flexible Leather Binding, 50c.

Price:

This is a practical book io a convenient vest pocket size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of every used electrical term or phrase and is sold at a price
within the reach of

all

-Promptly Mailed on Receipt

of Price.

Western Electric Storage Battery Booster.

sic Marquette Bidg., Chicago.

Electrician Publishing Co.,

lUestern €kctric

CARBONS

CONSUMERS CARBON
LANCASTER, OHIO,
Carbons

of all kinds

and

CO,

U. S. A.

for all purposes.

Chicaso
Saint Couis

Companp

neu) york
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THE BEST

It

Box 24,

SLATE

KeySocketforexatnple,

Send your Book Orders

All

Sizes of Slate Switchboards.

to

ELECTRICIAN PUBLISHING CO.,

shrewd buyer will
see the difference that comes of
automatic production and exact
the ''skin," the

BIO Marquette Bldg., Chicago.

MARTIN MALEY,
VERMONT SLATE

gauges.

steel

Slates for Electrical Purposes

Best Black Enameled and Marbleized Finishes In Vermont.

Electrical Purposes.

except for the finer finish of the
shell, looks much like an ordinary
product, but when you get beneath

Get the Best from

Manufacturer
ot all kinds of

FOR

TheJOl

to

1902

EDWARDFAIRBONVILLE
P.O. Lock
HAVEN, VERMONT.

VERMONT

"TliiDis are not always what Ifiey seei'

Pays

29,

MANUFACTURER OF ALL KINDS OF

The porcelain body is as sharp
and exact as a piece of tooled
metal. The action shows the stuff
the spring is made of.
The copper
screw shell makes a sure contact.
A sample shows other dividend paying

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

key SOCKET.
KEY
s

m.s.
M.-S.

McNAMARA BROS.

qualities.

ELECTRIC SWITCHBOARDS,

MARSHALL-SANDERS COMPANY.
CONGRESS

30I

SLATE AND MARBLE.

BOSTON MASS.,

ST.,

Write

for

Catalogue B.

New Dynamo
Secured

through

quickly

Wanted"

Electrician "Help

By

Western

a36 Pages, 140

ads.

Illustrations.

Fair Haven, Vt.

Tenders' Hand=Book.
BADT.

F. B.

Cloth Binding.
Price $1.00.

Flexible

5 1-3x3 inches.

Size of

Type Page

NEW

The Franklin Gas Engine
Ooe>Ilalf Horsepower.

Wortb 8100 complete.

We sell all neces-

sary casiings. materials

and

detail

drawings for 816. &0. Forreal work— not
a toy. 450 revolutions per mioute. Upright or horizontal form, Fioibbed parts
sold separately. Runs by eas or gaeo-

BOOK, much more complete than the
This is, as the name indicates, a
old one, with all the information, instructions and rules which are required by
practical men, as Dynamo Tenders, Linemen, Stationary Engineers and owners
and operators of all kinds of Electric Plants. It is the only book of the kind
published in the English language. 9,000 copies of the old Dynamo Tenders'
Hand-Book told, and over 10,000 of the new.
510 Marquette Building, CHICAQO.

ical turn.

W.

31st Street,

New

York.

EDISON
BATTERY FAN OUTFITS
...WITH...

market.

efficient battery fanoutflts

I'

8 TO 3
10

TO

2 1-2

K.W.

WE BUILD SPECIAL MO-

ELECTRICAL

Company,
ivi

Ask

l_^A/^ A,

for

u ic e: E.

Bulletin No. 55.

on the

Invaluable for the sick room.

BOOKS
"Two

FOR THE

HOL/DA YS
WE CARRY THE

MtOST COMPLETE STOCK

Baits

f^\

ASK
YOUR.

SEND FOR CATALOGUE

SUPPLY
HOUSE.

Sole Manufacturers

THE VOUGHT-

Eiecirician
Write for Catalogue No.

Orange,
U.

New
S.

NEW YORK

.lersey,

CO.,
OFFICE,

83 Chambers Street.

A.

CHICAGO OFFICE,

PuMishmg Co,

SW MafquBttB Building,

4.

EDISON MFG.
FACTORY,

I

H. P.

The
Mechanical Appliance

EDISON PRIMARY CELLS
Are the only

CHINES SHOULD.

TORS FOR SPECIAL APPLICATIONS OF ELECTRIC DRIVE.

PARSELL & WEED,
129-131

MULTIC'OLAR MOTORS AND
GENERATORS ARE EASILY ATTACHED TO THE CEILING,
WALL OR FLOOR.
THEY POSSESS EVE.RY
QUALIFICATION GOOD MA-

Electrician Publishing Co.,

For boys and men with a mechanWrite for circular 16.

line.

WATSON

144 Wabash Avanue.

GHIOAGO.

BERGER
COMPANY,
lA CROSSE, WIS.,
U. S. A.
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A STOCK OF

NO WORRY.

EDISON MINIATURE LAMPS
Should be kept by every
Central Station for rental
to their customers.
They

A-B Arc Lamps

popularize electric lighting

and bring a profitable

FOR ALL CIRCUITS.

come from

in-

a small invest-

ment.
Very desirable for
Christmas Tree and Holiday Decorations.

ELECTRIC APPLIANCE COMPANY,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAOO.

General Electric Company, Harrison, N. J.

PRICES RIGHT

MICA WASHERS
mm

r:^]

218 Water

New

St.,

WM

much

PARTICULAR

NEW
1

7«B0

Circuits, Locating Faults,

Grounds,

etc.

IAD Eli-

NEW

YORK,

PREVENT

E. E.

Leasure.

BROWN & LEASURE,

CUTTIiNQ.

Cts. per Stick,
For Sale by

all

$S.OO per Doien,

put that high gloss on the commutator you
have ho long sought after.

K.

Supply Houses, or

Mclennan &

yi» Title

312 Fisher Building,

CHICAGO

"NEVER BREAK"

go..

Manufacturers,

Vile

FREE, Sample Stick.

and TiastBldg..

CHICAGO,

ILL.

ELECTRIC LIGHT GUARD.
SILVER LUSTER.

Electrical Contractors,
Telephone Harrison 3698.

CHICAQO, Monadnock Block.

The Brushes ...

SO

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.

Absolutely will Not Gum
It will

Chas. L. UiiowN.

SENS FOR 64.PAGE CATALOGUE.

The only article that will PREVENT SPARKING.
Will keep the commutator in good coDditlon and

N. Y-

Xmas

Electric Oeatiag Apparatus.

Tou Who are Troubled with Sparking and Cutting of Commutators to Use

Send for Circular.
L. M. PICNOLET,
St.,

=

Showing New Ideas in Novelties and Decorative Work, also
Tree Lighting from Circuit or Battery Outfit.

PHIA.

ACCURATE.

RELIABLE.

Cortlandt

attention to specialties.

WANTED

POCKET SIZE.

^icKiT^^ For Testing Batteries and Battery

^y

types of

SEND FOR CATALOCUE

VOLT=AMMETERS,
''*»"^UT

all

PROMPT shipments in any quantities.
ACCURATE rating of all lamps.

Mi

results.

^P:

Chicago.

AND ACCESSORIES-

But no matter howhigh your expectations,
Toerring Arc Lamps never disappoint.

CITY.^

St.,

MINIATURE AND CANDELABRA LAMPS

didn't

expect.

We guarantee

117

CO.,

NEW YORK.

St.,

Maaufacturers of

WHO EXPECTS MUCH

sometimes gets much that he

York.

Lake

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY
154 E. 23d

HE

&

EUGENE MUNSELL

BEARD5LEE CHANDELIER MFQ

mmimmK

CO.

GAS & ELECTRIC FIXTURES

-"-^"^

TRADE.

Long Distance Phone Central 2448.

W. H. SCHOTT,
ENGINEER AND CONTRACTOR,

EVERY ELECTRICAL SUPPLY DEALER AND CONTRACTOR SHOULD
WRITE US FOR PARTICULARS OF OUR

SpeclaltleB:
1220-21 Marquette Building,
Central Station Heating Plants,

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

CH ICAGO.

For producing the flashing effect

ELECTRIC SIGNS

In

SHOW WINDOW

and

DISPLAYS.

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER
1804-1806-1808-1810-1812

The proposition you
can

RAILWAYS

make

with our

Flashers appeals to all
up-to-date merchants.

Fisher Bulldint,

Pronounced

CHICAGO.

by

all

experts as
being the only practi-

electrical

cal

Henry H. Humphrey,

and

simplest

Flasher In the world.

Lighting Stations,
Electric Power Transmission.

Suite 1305, Chemical Bldg,, St. Louis

All

Adjustable Clamp Socket,
Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver Luster-

CONSULTINd ENGINEER
Ck.n'jral

Patented Aug. 28, 1900.
A Perfect Guard.
Holds

WRITE NOW

Flnlsh.
for Particulars, we'll te

I

you

all

'

u

them.

The corrugation prevents

all

possible

chance of breaking. Noscrews to loosen and
Send for Illustrated Catalogue.

fall

out.

REYNOLDS ELECTRIC

CO.. Inc.

21 Fifth

Avenue,

CHICAGO,

ILL.

HAMBLIN

&.

RUSSELL MFC.

WORCCSTCH, MASS.

CO.,

November

29,
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FRANK N. PHILLIPS, Phesioent.
C. H.WAOENSEIL, TREASURcn.

f.

phillips,

E.

General Manager.

ROWLAND

C. R.

PHILLIPS. ViCE-PRKS.

REMINGTON,

Jr..

Sec.

AMERICAN ELECTRICAL
WORKS,
PKOVlDESrCE.
K.

I.

BARE AND INSULATEDELECTRICWIRE,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

II

.^-^-.*..M..*t^..^-.*.^>fcA..>*A..>^^^.^

ENGINES
VERTICAL

CABLES FOR AERIAL AND UNDERGROUND USE.
\V. J. Watson. 2R Cortlandt St.
CincAQO Store, F. E. Donohoe, 82 Lake St.
Montreal Branch. Eiii^ene F. Phillips' Electrical Works.

Six Years with General Electric

FISHER ELECTRIC CO.

THOMAS

WE CARRY A FULL

No. 66

LINE.

Broadway,

R.I.

Company.

NEW YORK

-

Patent Causes.

SeTf Oiling.

Tligh

DUPUCATE PARTS ALWAYS ON HAND.

Palenl Soliciting.

Our AHen Patron Returns:
"WORKS LllvE LIGIITNIMG!" No apology needed for this explosion. "Nothing but
the ALLEN Soldeving Stick for me, thank
you. No more substltutes{ ?)''
The Al-LEX Soldering

Allen Stick Free.

ALLEN CO.,

L. B.
If

Stick

For Direct-Connected or IJelted Service.
Units from 6 to 500 H. P.

Speed— High Pressures.

CITY.

Ne„Y„..
Pliiladelphla,

Sample

N.Y. SAFETY STEAM POWER CO.
60 SO. CANAL STREET, CHICAGO.

WATER-TUBE

NO

«-'"

^

San Francisco.

BO LERS
I

BRICKWORK-BENT TUBES
SCREWED JOINTS CASKETS.

^

I

WORTHINCTON
SECTIONAL

makes solder

flow.

Write

NICHOLS GOVERNOR.

PISTON

Counsellor at Law,

ELECTRIC SUPPLIES

AND CONSTRUCTION.

lUTOMlTII!

VALVES.

JOHNSTOH,

J.

^

HORIZONTAL

New York Store.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE.

^- ^ ^^*.^

CONTROLLED BY THE

End-Fired Type, 20 to 135 H.
Side-Fired Type, 100 to 360 H.

P.

P.

CHICAGO.
1334 Columbia Avenue,
your dealer won't supply you, we will. C U Next Week.

Inc.,

ARE YOU LOOKING FOR MONEY?
buy WALRATH 04S OR GASOLINE ENGINES
and get light on the subject.

If so,

THE WALRATH
Received the Highest Award at
the Pan- American Exposition.

produce as good a commercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple. Economical and Reliable.
fcend for Catalogue \V.
Ti will

CROSS CCCTION

Large Power in Small Space.
Being sectional can be delivered through an
ordiuary window or .sidewalk openiuf:;.

WRITE FOR OUR BOILER BOOK.

FVi^Vail «i|i> ipvfpviprvipvi|||^Uf|iiilVi mi|l«ll pvii ifX

MARINETTE IRON

WORKS MFG.

CO.,

MARINETTE, WIS.

AGENCIES—
301 Fisher Building, Chicago.
619 Stevenson Building, Indianapolis.
703 Bijou Building, Pittsburg.
MacKay Engineering Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylston St., Boston.
Strong, Carlisle

& Hammond

TO CONTRACTORS
=USE THE=

Co., Cleveland.

CHASE NIPPLE COMBINATION
In

Your Junction and Outlet Boxes.

TRANSFORMERS.
BUY YOUR BOOKS

CYRUS W. RICE

PATENT LAWYER
Prompt
and

FBOM THB

Cort-iul Attention toSolloltlnePutenU,

B„„u Berl.n"c.:':'n;j:

">!

offlV.""';;rn.t,n. D.c.

El.ctrlcl.n Pub. CO.. 6

1

p Marquette Bid,., Chlcigo.

|

IT

SAVES

COST,

IN

NATIONAL CODE STANDARD
It

"0. K." Weatherproof Wire,

Slow-Bnrnlng

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working
Space

Weatherproof

IN
and Slow-Bnrning Wire,
Prioes

and Samples on Application

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

CHASE-SHAWMUT CO.
<S0LE MANUFACTURERS.)

BOSTON, MASS.
Phillips Insulated
Office

and

Factory:

Wire Co.,

PAWTUCKEL

R. I

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

BLVD.,

WliSTERN ELECTRICIAN
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WAITED, FOR
similar

WAWT

words or

advertise-

S'-S" "«
insertion; additional -words jr each.

ments

{jo

less),

POSITION IVABTTED advertiseless),

^i.oo an

words

2C each.

ments (jo ivords or
sertion: additional

FOR SALE.

SAliE and

COIilTIlIN

WELL,

WANTED.

A^ superintendent or manager of an electriepower plant on the Pad tic coast by
Have been in
thoroughly experienced man.
the business since 1880 and have owned own
plant for 10 years: also experienced in electro
deposition and electro chlorination, and own
patents on the latter process. Address H. B.
SLATKR, care General Electric Co Los Angeles,
Utiht or

2-166

C HO-

FOR SALE.
We

WANTED.

POSITION

By young man, 24 years

WANTED.

POSITION
By young

engineer; graduate of
Swiss Polytechnicum: four years' experience
in calculation of light and high tension power
stations, in design of generators, motors and
Address BOX
transformers; best references.
140, care AVestern Electrician, 510 Marquette
Bldg., Chicago.
electrical

WRITE us.

We Manufacture Copper

NOTICE.

Salesmen calling on telephone and electriclight plants to handle cedar poles as a side line.
Liberal commission paid. To right party regularly covering territory, we will give exclusive
Address
terrltorv.
138, care Western
Electrician, 510 Marquette Bldg., Chicago.

BOX

WANTED.
Traveling and cltv salesmen, fi^r an excellent
line of incandescent lamps. Territory— all states
north and west of Chicago, 111. Also Canada,
Cuba and Hawaii. Address BOX 142, care Western Electrician 510 Marquette Bldg., Chicago.

paratus,

I have a number of buyers for Electric Light
Plants in Ci-ntral states in towns of not less than
2,500 people. If your plant is on paying basis,
can furnish yon'a buyer. Address BOX 139.
care Western'EIectrician, 510 Marqnttte Bldg.,
Chicago.

pay you to get our

GREAT WESTERN

For development of a water pow^er
iato electric pow^er. First-class propAddress Attorney^ Box 73,

When

IMMEDIATE SHIPMENT^

TEN

(9fc$Q
Ob
VU

72-inch by 18-foot

TUBULAR BOILERS

20x36x36 inch McIntoshA Seymour, four valve.
24x33 inch Buckeye.
22x33 inch Buckeye, style B.
20x42 inch Putman, four valve.
20x20 inch Green, center crank,

1

25 Pounds Pressure.

Full Fronts, Fine Condition. All Accessories.

No.

1

,

In Ltndell Railway Co. 's
Streets, St. Louis, Mo.

Located

Compton and Papin

ENGINES.

17^4x18 inch Buckeye.
17x30 inch Buckeye, style B.
16x20 inch Jackson tt Church.
16x16 inch Green, center crank.

84x60
26x48
22x42
20x48
20x48
18x42
12x36
12x24
24x48
18x24
13x18

15^x15 inch Armington & Sims, center crank.
15x14 inch Ideal, center crank.
13Hxl8V^xl5 inch A. tt S., cro-^s compound.
13xl8Hxl5 inch Phoenix, tandem compound.
14?4xl5 inch Armington & Sims, automatic.
14x36 inch Rollins, four valve.
Send for complete monthly stock list.
45th St. and A. V. R. R.. Pittsburg, Pa.
95-97 Liberty St., New York City.
1214 Marquette Bldg., Chicago. 111.

Harris Corliss.

TE.

ST. LOUIS.

CO.,

Corliss.
Corliss.

Established

ib

years. Sold by agents and dealers all duer

U.5.METAL POLISH

GeO.W.

of

tion for those desiring to exchange their
equipment for something larger, more
Improved or more modern.
We have the following Quick Shipment
Bargains:—

SCHOONMAKER
St.,

New York

W.

two-phase Stanley alternators,

FOR SALE.

Alternators 125-133 cycles, 1,100 volts.

1

—400 K.

W. Westinghouse, with

ially

rom.

our

list

a large

good engineers, electricians,

!

of espe-

etc., to select

THE SCIENTIFIC EXCHANGE,
Room 60, 6 Sherman St., Chicago.

accessories.

2— 90 K.
1— 90 K.
4- 75 K.
6- 60 K.
2— 60 K.

Wood.

twin Cooper condensing Corliss, with

Write us for stock

list of

250 H. P.

down.

station equipments and

204 Dearborn Street,
CHICAGO.

I

I

1— 1,000-light,
1— 1,000-llght,

60 K. W. Siemen A Halske.
50 K. W., T. & H.

133-CYCLE ALTERNATORS.
1-120
1—100
1—100

K.
K.
K.

W. Slattery, 1,100 volt.
W. Slattery, 1,100 volt.
W. Westinghouse, 1,100

1— 70

K. W., T.

&

H., 1,100 volt.

1—60 K. W. General Electric. 1,100
1-50 K. W., T. & H., 1,100 volt.

volt.

volt.

MAINTENANCE COMPANY."" Saco^""'

Western Electrician

General Electric A. 60.
Westinghouse.
i
Large stocli of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus

lGx42

Cooper condenser.
Hieh speed automatics, from

lO-VOLT GENERATORS.

W. Jenny.

2— l.lOO-light.eOK.W.Thompson-Ryan.lOpole.

ILLINOIS

(3 oearings). Big bargain.
General Electric monocyclic.
Westinghouse.
General Electric type A. S. 120.
General Electric type A. 120.
General Electric type A. S. 90.
Westinghouse.

—

or

2,200-

Immediate delivery.

exciter.

1— 150K. W. Slattery
W.
W.
W.
W.
W.
W.
W.
W.
W.

or

376 H. P.

2-1,100-llght, 65 K.

1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearings), with exciter.
2—150 K.
2—120 K.
1-120 K.
12—120 K.

2,750

STATION EQUIPMENT COMPANY.

CO.,

City, U. S. A.

number

1,100

Engine, 16 and 30x18 Cross compound
condensing Cooper-Corliss, complete with independent air pump and condenser; heavj- sectional wheel
20feetdiameter with37-inch face. As good as new.

General Managers of Electric Light Plants.

We have on

type

Electi-ic, 133-cyele, 1,100-vOlt, alter

CORLISS ENGINES.

regory: ATTENTION
ELECTRiccof
CHICAGO

3.

500 H. P. Corliss

I

dynamos, motors, meters and transformers
listed by this Company are at their warehouses
ready for immediate delivery.

MOFFMAN

nators.
1—175 K. W. Edison, bi-polar, railway generators.
3—100 K. W. Edison, bipolar, liO-volt generators.
1 i5K. W.Edison, bl-polar, 140-volt generator.
1— 30K. W. WestiQghouse, 110-volt, direct connected
unit with engine.
1—72x16 tubular boiler, 100 pounds, Hartford.

5,500 volts.

A.

W. General

2—120 K.

W

5,PO0 volts.

"

126 Liberty

St, efeleipe

Wayne wood

1— 120K.W. General Electric.
volts, December delivery.

"
1—13x12 " City
1—160 H. P. Mcintosh &. Seymour Engine,
100 K. W. in T. H. and G. E. Transformers.
We also have a full line of Central Station Apparatus, Power Generators, Boilers,

Engines and Pumps.
A. C.

W.

Foi-t
2,200 volts,

2—200 K.

1—20x1 S—KHari-lahurg Ideal Engine,
1—16x16 Erie Ball Engine,

SCHUREMAN & HAYDEN,

K.

alternator, either 1,100 or
A. L. type, compound wound, complete with exciter and instruments.
2—150 K, W, three-phaBe Stanley alternators, 2,750 or
150

TO CORRESPOND WITH US.
We have an exceptionally good proposi-

1-I.'>xl5

the-

60-CYCLE ALTERNATORS.

Station Managers
Machinery

Wanted Central

sell.

3T.

P.

For Sale, four 60-K.W. Fdlson Generators, 600
Volts, F. 0. B. Cars, Hamilton, Ohio.
Each $4S0.

inTlte correspondence
with those wishing to

54-62 5.CLINT0N

175 H.

60-K. W. EDISON, SOO-VOLT.

We

3

Boiler.

pounds pressure, almost new.
Two 150 Babcock & Wilcox Water Tube
Boilers, 135 pounds pressure.
Two 60x18 Horizontal Tubular.
Four 60x16 Horizontal Tubular.
One 56x16 Horizontal Tubular.
One 48x16 Horizontal Tubular.
600 H. P. Berryman Heater.
200 H. P. Baragwanath Heater.
1 50 H. P. Kroeschell Heater.
500 H. P. Excelsior Heater.
6x4x6 and 5i4x3^x5 Worthington Pumps,
Full line Marsh Pumps, new.
for 150

Hamilton Corliss.
Wheelock Corliss.
Hamilton
Hamilton

Power House

BOILERS.

One Geary Water Tube

International Power Corliss.
Dicljson Corliss.

Sioux Corliss.
Buckeye Automatic.
Atlas Heavy Duty Automatic.
Frost Center Crank Automatic.
ll^x 14 Taylor-Beck Automatic.
32-in., 24-in., 22-ln. Double Leather Belts.

WICKES BROS., Saginaw, Mich.

Dynamos and Motors.

All

=

Western Electrician.

AMMETERS.

And Users

Gt»ffl!B!i

ma-

advertise in

the

Old style Edison and U. S. Pattern.
Material and MaCunll O''^
[dull cblne7y Purchased.
tt
WALSH'S SONS & Ca.261WashingtonSt.Newark. N.J.

SECOND-HAND

S.

fine

search of a

in

position

bDLlSHES ALL METALS. B.

!4B

of electrical ap-

have some

AND

SIVIELTING

REFINING CO., CHICAGO.

FIFTEEN HORSEPOWER.
ROSE ELECTRIC CO.
ST. LOUIS.

ROSE ELECTRIC

€ia.

buy or

list

We

THE STEAM & ELECTRICALEQUIPMENT CO.
Wood and Water Sts-. Piitsburg, Fa.

prices.

WANTED.
MOTORS
SOO-VOLT MOTORS, FROM TWO TO

FOR SALE.—

list .just out.

chinery coming out.

WHITEHEAD MACHINERY COMPANY, Davenport, U.

WANTED CAPITAL.
Canton,

Write for complete price

Hard Babbitt

the best on earth for electrical
work, Wire Solder, Pig Lead, Ingot Copper, Spelter, etc. It will

For Sale,Aufomatic Engines

WANTED.

osition.

ALSO

Incandescent Lamp Bases, Etc

manager

or
Experienced in
electrician''of telephone plant.
general telephone worli. Al references. Preference given to company whose plant is incompleted or not begun. Address B >X 141, care
Western Electrician, 510 Marquette Bldg.. Chicago.
old, as

1—16x30x48 Cross Cpd. Cooper.
1—20x30x42 Allis, Cross Cpd.
1—24x42 Wright.
1—22x48 Harris condenser attached.
1—20x48 Harris condenser attached.
1-18x48 Brown Corliss.

SCRAP COPPER, BRASS
PLATINUM,

tube,

lbs.

CORLISS ENGINES.

pay highest market prices for

AND

tiiljc.

& Root Water

2-120 H. P. Heine. 140 lbs,, fine.
2-350 H. P. Climax, 150 lbs.
7—66x16 Erie Cltv, 110 lbs.
6-72x18 Tubular. 125 lbs.
1-75 H. P. Erie City. 125 lbs.

UP TO YOU.

IT'S

Electric Company, Standard dynaThese machines are
of 150 K. W. each
alternators, 133-cycle, new and of excellent
design and make, connected for fnrnace work,
but suitable for town lighting. Address D. M.
HILLIS. 112 Hartford Building. Chicago.

mos

* Root Water

Ahendroth

P.

lbs.

H. P. Abendrolli

125

,

Cal.

H.

125

750

Sioux Rapids, Iowa.

in-

nber 29, I902

BOILERS, HIGH PRESSURE.
2-104

Electric-light Plant,
Direct System.
lights on. City Contract. Address N. H.

Two Royal

POSITION

No

men

read the

Want Ads

Live

Brine Resul-ts.

Each Week. Do You

fully guaranteed.

WESTERN ELECTRICIAN

REPAIR SHOPS
EDISON COMPANY
CHICACO
TELEPHONE MAIN
76 M ARKET STREET, CHICAGO.
"trorrorA^KrOPEN DAY AND NIGHT.
1280.

Dynamos, Armatures,
Motors, Arc Lamps,

Jorrespondence Solicited.

'

FIRST-CLASS EQUIPMENT THROUCHOUT.

Fans, Instruments.

?

November
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SMITH-VAILE ELECTRIC TRIPLEX PUMPS
au excellent means for pumping water for House service, Hydraulic Elevator service
:
Factories and Mills desiring an independent water supply, also for filine Work and

afford

:

:

WATER WORKS SUPPLY.
Can be located wherever
after

once

installed.

electric current

We make

is

available,

steam and power

:

and require

or no attention
:::::;:::::::
little

PUMPING MACHINERY FOR ALL

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wlieels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New York:

141

Broadway.

Chicago: 311 Dearborn St.

New England

Philadelphia: 612 Arch St.
Cleveland: 1116
New Orleans: 304 Hennen BIdg.
Sales Agents:

CO.,

U. S. A.
BIdg.

FREDERIC NELL. 97 Queen Victoria St., London, Eng.

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
BIdg.
E. F.

AUSTIN, Smith

BIk., Pittsburg.

INCANDESCENT LAMPS
We

bought at sale 150,000 new, perfect incandescent lamps of standard make. They are clean, regular
goods, put up in barrels each containing 250 lamps. Our stock consists as follows:

Candle Power: 8, 10, 16, 20, 24, 25.
100, 102, 104, 105, 106, 107, 108, 1 10, 115, 120.
Bases: Edison, T. H. and Westlnghouse.

Voltage:
|t|^i.x^-

'"

^^111*
I1I016 will Oi^l^^r\^
r rlC69
The above

of

'^^^ '^^^ than

a barrel, 16 cents; in lots of 250, 13 cents;
in lots of 5,000 or over, lO cents.

in

candlepower or voltage, and for Edison or Westinghouse bases. Extra for lamps with T. H. base, each
Write for Catalogue 156.
handle electrical apparatus oF any Itind, also machinery of any description.

prices are for any

3-4 cent.

We

CHICAGO HOUSE-WRECKING
^-*"**'-*^ --"-' «'-*»^^*---'-

TJiiinii t-Aiir*^"^

CO.,

—

W. 35th and

* "-*•'-

»

Iron Sts.,

—

CHICAGO.

—

.. ^^fc^^^
^ ^,a.^^^ ^.^
i
iiii
ip up iiy
^^y w'i w P'^H

-"- -.A.^^«^.^^
i»

"W

i

ii

Independent Telephone

Interstate

CONVENTION
Auditorium Hotel, Chicago,

DECEMBER
Officers

men

ever

of

held,

the

to

1,200

Electrician

to
of

10,

11,

largest

1902.

convention

of

Independent

telephone

1,500 delegates being expected to attend.

December

6th

will

be

distributed

at

the

meeting.

The

issue

December t3th will contain a full report of the proceedings.
If you wish to increase your business with the Independent Telephone companies you will find it greatly
your advantage to be largely represented in the advertising columns of these two important numbers.

Send

in

your order

WESTERN ELECTRICIAN,
I

9,

association expect this to be the

from

The Western
of

lots

l,000, 12 cents;

NOW.

510 Marquette BIdg., Chicago.

,

WESTERN ELECTRICIAN
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29, igo2

A DEFINITION
Ster

I

i

g — Genuine;

n

pure; of excellent

quality.

WEBSTER.

When

you

ware,

buy

you

Silver-

look

"STERLING"

mark.

Be equally wise

in

anything

chasing

the

for

pur-

in

the

TELEPHONE APPARATUS and see that it

line of

has
No. 19.

Desk Phone.

MARK'

'THE

STERLING ELECTRIC CO.,
LAFAYETTE,
EXTRA INSULATING VARNISH.
STERLING
Dxtra Black Finlahlnc Tarnlsb,
sterling

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

Sterling Black Air Drying Tarnish,
Sterling Black Core Plate Tarnish,

THE STERLINO VARNISH

THE STERLING VARNISH

CO.,

Ctl,

METROPOLITAN TELEPHONE & ELECTRIC

26 Colmore Row, Birmingham, England.

Plllsburg,Pa.,ll. S. A.

6rO WILSON AVE., CHICAGO,

The

Bug-Proof Bell. 'pS"
OSmplGf

O-ln.

By mai], prepaid.

Pioneer

Famous

Limited.

Train

Enameled ,^4 5c.

Made

in sizes

2 to 8-inoh. Dealers send for prices.
also make Inventors' Models and

We

Special Electrical Devices.
^Vrite us for prices.

of the

SPBES ELECTRIC CO.,
87-89 W. Van Buren

Street, Chicago.

World.

III.

{

ARE YOU LOOKING FOR TROUBtE?
IF SO, GET A COPY OP

Chicago— St. Paul— Minneapolis

AND HOW TO FIND THEM

VIA

BOTH MAGNETO AND COMMON BATTERY
SYSTEMS.

The

St. Paul Road.

(Chicago, Milwaukee

&

St.

8th Edition Just Out.

Unequaled,

CHICAeO.

F. A.

MILLER, General Passenger

life;

"

fifjures ten

inches

Highest example

THE ONLY WAY

"

to own one of these beautiful calendars is
to send twenty-five cents, wilh name of publication in which you read this advertisement,
to Geo. J. Charlton, General Passenper Agent,
Alton Railway, 328 IVlonadnock
Chicago
Building, Chicago, III.
The best railway line between Chicago,
St. Louis, Kansas City and Peoria.

&

"Best

of Everything

through
THE
Chicago & North-Western

Agent,

train service of the
Rail-

Chicago, lU.

WE MANUFACTURE

Fourgraceful poses from

The

maps and information

Always Up-to-Date.

ART CALENDAR

III.

Publishing Co.,

KOKOMO TELEPHONES

high, reproduced in colors.
of lithographic art.

Block, Chicago,

furnished on application to

190;{

Copyright. 190a
by C. & A. R"y.

Monadnock

Paul Ry.)

Electrician

fencing;

PRICES.

Price, 25c.

BIO HBTqnette Bnildlas,

tables,

DROP.
"MAYER"
WRITE FOR

—IN—

Equipment and Service

Time

THE

CO.,

ILL.

THE MAYER ENGINEERING CO.

TELEPBONETROUBLES

ALTOMS

IND.

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO,

IND.

way from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

management can make

it.

The Overland Limited,

a
magnificent electric-lighted train, less
than three days Cliicago to San Francisco. «Jaily.

The

Colorado Special, only
two nights to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.
TheNorth-WesternLiraited.
an

electric lighted daily train

between

Chicago, St. Paul and Minneapolis.
H. R. McCULLOUGH,

W. B. KNISKEKN,
GenI Pasg'rand Tkt. Agt.
CHICAGO, 111.

3d Vice-President.

il

.

November
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HCUABMOTS

STOMBAUCH
THIS IS THE WRENCH
must be used to Install the
3'=, 5 and 6 Inch anchors.

that

W. N.MATTHEWS&BRO.,

Y

DISTRIBUTERS,
603 Carleton BIdg., - - ST. LOUIS.

ANOHORS
WE ALSO MAKE
F=IRST-CI-MSS
BRIDGING - SERIES

H Doesn't Pay T
To

start in

with a short-lived Telephone.

Kellogg: Telephones are Centenarians!

It

wm

Doesn't Pstyl
To

go near a short-winded Telephone.
Kellogg Telephones are as wonderfully
sand miles distance, as they are for a mile!
Send for our Catalogue.

distinct for a

COTy^BINING
QUALITY A-^^ SIMPLICITY.

thou-

WRITE US AND WE WILL
TELL YOU ALL ABOUT IT.

KELLOGG SWITCHBOARD AND SUPPLY CO.
MEW YORK

Green and Congress Streets, CHICAGO.
PHILADELPHIA

CLEVELAMD

THE

It

INTERNATIONAL TRANSMITTER

ELECTRIC MFG.

U. S.

CO..

requires Capital,

-

Butler,

Eleotrical

Knowledge and Good Meciianics,
STANDS UNEQUALLED

IN

as well as Patience, to

make

a

Workmanship,

SUCCESSFULTELEPHONE.

Efficiency and
Durability.
It is

AMERICAN

Clear, Distinct and Powerful.

IMPOSSIBLE
to

become packed

TELEPHONES CALL
ARE A SUCCESS

or deadened.

We

manufacture a full line of public ex
change central energy and generator call
Telephones and multiple and trunking
switchboards.
Correspondence solicited.

PATENT ALLOWED.

GENERATOR

CENTRA
ENERGY^

LET us SEND OUR

CATALOGUE
AND TALK PRICES

39

TELEPHOME

ELECTRIC

AMERICAN

JACKSON BLVD., CHICAGO

INTERNATIONAL TELEPHONE MFG. CO.,
HARRISON AND CLINTON STREETS,

CHICAGO,

U. S. A,

are you going my pretty
maid
Going to use a CHICAGO PAY STATION

Where

.''

Sir,

MOON

TERMINALS

she said.
Telephone managers

have

WHY?

discovered

source of revenue
the public (like
" pretty raaid")
joys patronizing

a

and
the
en-

an

UP-TO-DATE SERVICE.
Write for Full Particulars TO-DAY.

METALLIC

OUTER
CASE

.

.

Protect the Telephone Cables.
The Metal Case slides either
up or down and is more duraole and convenient than a
wooden box.
The Moon Terminal has a
record.
cable.

It

has never lost a

Write for Catalogue

and

Prices.

MOON MFG.

Chicago Pay Station Co.,

CO.,

43-49 S. Canal Street,

CHICAGO.
I30 La Salle Ave., Chicago,

III.

CO .

Pa

.
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AND BOILERS
PROTECTED
B-V USIIMO

POWER INCREASED

Dearborn Vegetable Boiler Compounds.
MADE TO SUIT THE WATER AS PER ANALYSIS.

iden«

27-34 RIALTO BUILDING, CHICAGO, ILL.

•0

ESISTANCE

rods of Dixon's Graphite
give high resistance in contracted space.

Any

size,

any

and booklet

Ask

resistance.

125.

JOSEPfl DIXON CRUCIBLE COMPANY, Jersey

Has been improved
City, N.

'

JhE RhOSPHOR

ever for

r^jj'Mi^'

— DELTA

oils.

You should send
once for early delivery,

will be out in a short time.
in

METAL

your order

a;t

SENT;.0N 30 DAYS" TRIAL,

CASTINGS, STAMPINGS AND FORCINGS

^eLt^

now

better

valve

NEW PATTERNS

OUR.

BRONZ E SMELTING CO. QMITED,

2200 WASHINGTON AVE.,PHILADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE'
INGOTS,CASTINGS, WIRE, R0DS,'SHEETS, ETC.

/X

is

it

heavy

handling

I

-

so that

.T.

than
REGTRADE MARKS

1

The Sterrett Oil Pump

sample

for

Telephone: Harrison 3930 and 363

iSiugajUg

STERRETT PUMP CO.
67

EAST SIXTH

PAUL, MINN.

ST.

ST..

f I. M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

WESTERN CEDAR POLESHow

Gives a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns peracted under systematic tests in the Holj^oke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemlating the improvement of powers, will find it to their interest to confer
vith us, as we are willing: to guarantee results where others have failed, no
matter what make of turbine has been In uje. STATE REQUIRBneNTS

stocks:

Idaho-Montana.

O.

!

AND SEND FOR CATALOGUE.

S.

MORGAN SMITH

NOW READY

SEND FOR COPY

MFG. CO. COLUMBUS.O.US A.

of

Main Yard and Office at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.
have a good assortment

The

ELEVATING = CONVEYING
<|i''JEFFREY

Cedar

\A/Kii-be
We

NEW CATALOGUE

J. HIJI
Producers and Wholesalers

CO., York, Pa.
MACHINERY

Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

oa baad. and can execute orders promptly.

Write us for Prices.

Electrician Publishing Co., 510 Marquette Bldg.,

Chicago.

Write

of Poles

Headquarters for

latest Electrical

all

Books.

for Catalogue.

SAMSON TURBINE
UNEXCELLED FOR DRIVING

TO
THB

£REAT NORTHWEST

The Wisconsin Central Ry. will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,
Minneapolis, Ashland, Duluth and the North-

ELECTRICAL MACHINERY.

west. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

Special Features;

JAS. C.POND,

HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

We build these

Turbines in

Gen*l Pass. Agent,

Milwaukee, WJa>

and

Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.

WRITE DEPT.

all Sixes

D" FOR CATALOG.

JAMES
LEFFEL &
SPRINGFIELD,

CO.,

O., U. S. A.

HIGH-GRADE

ENGIHES

THOROUGH INSPECTIONS
AND

VERTICAL AND HORIZONTAL.
Insurance

AUTOMATIC AND THROTTLING.
BELTED OR DIRECT CONNECTED.

Property and

STEAM
J.

& SONS

or

Loss of

Damage
Life

to

and

Injury to Persons caused by

GUARANTEE PERFECT REGULATION FOR ELECTRIC LIGHTING
AND POWER SERVICE FROM 2 HORSEPOWER
TO 50 HORSEPOWER.

W. BAYLEY

Loss

against

CO.,

inliWAIJKISE, WIS., U.S. A.

BOILER

EXPLOSIONS.

ALLEN, President,
WM. B. FRANKLIN, Vice-President.
P. B. ALLEN, Second Vice-President.
M.

J. B.

PIERCE,

L. B.

Secretary,

BKAINERD,

L.F.

Treasurer.

MIDOLEBBOOE, ASBt.

Secretar]',

November

29,
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CEDAR POLES

LINDSLEY BROTHERS COMPANY.WnOLESALE PRODUCERS ""^'h^cIIo".'-"
P0RTLAND,OREGON &SPOKANE,WASH. SQ-FOOT TO 80 FOOT

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

COMPETING PRICES.
MILTBY LUMBER

M.KLEIN

LINE

CO., Bay City, Mich.

MEN"

TIE

AND

THE MORSE CEDAR

FREE.

Headquarters for Linemen's Tools.

& SQHS.^ThT^^^S''-

MATHI/iS KLEIN

Western Electrician

Want Ads

IF

short notice.

supply you
WRITE us FOR PRICES.

about them,

tells

of Interest to all Iluemen. Qet &

copy now,

THE SEASON IS GETTING LATE
=AND
YOU REQUIRE
POLES
CEDAR OR CHESTNUT
on
we can
For Fall construction work,

SON.

BUILDERS' TOOLS.

Our Tool Book
SI la

"THE POLE

&

M ICH.

>ult:i

CO., "Producers," Saginaw, Mich

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

CEDAR POLES

D. M.

FULMER LUMBER

CO., Florence, Wis.

From 16 Faet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

WORCESTER
MARINETTE,

C. H.

CO.,

WIS.,

Produeirs tnd WholesaUrs of White Cadar Products.
Write for a copy of our TELEGRAPH

*r^wr%p±,

TORREY
CEDAR CO.,

Cedar

Poles

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

GEDAR POLES
?5B''^.'iils"r"^
UPON
SPECIAL PRICES

h. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis,

POLES.

ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

to

80

BERTHOLD
& JENNINGS,

ft.

Minn.

CROSS
ARMS.
LONG LEAF
PINE

Chemical Building.

AND

HALL

WHITE CEDAR POLES.

CODE FOR CEDAR PRODUCTS

•

BROOKS,
WIS.
^are^ S-fc^^lc.

Hipnrt^n'ts -frenn

CEDAR

ONQ DISTANCE

'P

M O NE^

RDL-ES
WRITE US

r
/

/

/

L.

TOMAHAWK,

(j^

A.P.MOPKINiS & CO.ESCANABA.MlCM.

POLES, TIES, POSTS.
We

PRODUCERS.

f>OLES

want your
W.

C.

THE PORTER CEDAR

'"VS

inquiries alwayti

STERLING & SON,

TIES.

MONROe, MICH.

Eleven Pole Yards in Michigan.
Wholesale Troducers for

J
U 11 ^"
L II la
SOUTHERN
"^''^
I

CO.,

MICH.

"20

years.

White Cedar Poles
^"^ ^^^^

''"'-^

^"^ MARKET FOR

'"

TROLLEY & ELECTRIC LIGHT WORK.

Yellow Pine Cross-Arms, Locust and Oalt Pins.
Ask for Prices.
Large Stocit Always on Hand.

FIR.

STANDARD POLE &

TIE CO., No. 44 Broad Street,

CEDAR
IT

New

York, N. Y.

POLES

YOW

^A^l

To get our Prices on 2S-foot 6's by return mail. We can Save You
Money on other Lengths as well.

KELLOGG SWITCHBOARD and SUPPLY
220 So. GREEN ST.,

BUY YOUR BOOKS FROM THE

BOOKS.

ELECTRICIAN

PUBLISHING

610 Marquette BIdg

CHICAGO.

CHICAGO,

DD » vr'ii
^Si^rrivc
ul!l'H.,J^&.

I
<.

ILL.

Keystone Telephone Building. Philadelphia, Pa.
Electric BulldfnK, Cleveland, Ohio.

|34g ijroadway,

New Wrk.

<:EnARfoi,Es

POLE

DE.'\LERS .A.DVERT1S1NG
IX
THE WESTERN ELECTRICI.AX OB'lAIX MOST EXCEL-

LENT RESULTS BECAUSE

,

COMPANY.

^M^klilllj

IT

PLACES THEM IN TOUCH WITH

ACTUAL BUYERS OF POLES.
TRY A CARD.

yARbS:

TVKCror<NiNCi;,

Mich- - €^REeN3av."WTs.

_

New

Lorlt^O?^.

CO.,

Wis.

WESTERN ELECTRICIAN
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Westinghouse
O. D.

N

and Type

Transformers
show

practically

no

difference

between the temperature measured by a

thermometer placed between the

by the resistance method.

—This

coils,
is

and that measured

in the copper

actual proof of uniform temperature.

For Transforiner booklet address nearest sales

office of

the

Cross Section of Type N Transformer.

Westinghouse
Sales Offices in

all

Large

Electric

Nernst Lamps
operative on

Alternating Circuits.

all

For Indoor or Outdoor Service.

Their striking advantage

same illumination

is

is

that the operating expense for the

about

one-half

that

of

incandescent

lamps.

For Illustrated booklet No. 6 telling

all

about them address

Lamp

Nernst

Co.

Pittsburg, Pa.
Sales Offices:

New

&

Mfg. Co.
Pittsburg, Pa.

Cities.

Vork. 120 Broadway.

Boston, 131 State St.

Philadelphia, 710 Oirard Trust BIdg.

November
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TYPE E
direct-cvirrent

smak.ll

operak.tion

in.

motors

giving

a-re

satisfactory

every installation.

UPRIGHT
2
<

en

2 "

OPEN
SEMII

j:nclosed!
OR.

D
aaxH3AN[i

On

115,

230 or 500-volt

ENCLOSED

circviits

at

any speed

desired,

belted, back-geared or direct-connected.

SEND FOR. BULLETIN

1056,

FORT WAYNE ELECTRIC WORKS,

MAIN OFriCE:

Fort Wayne, Ind.

DUNCAN INTEGRATING WAnHIETER
COMMUTATOR TYPE FOR DIRECT AND ALTERNATING CURRENTS

Possesses Many Up-To-Date Features.

JUST THE METER
FOR
I

DIRECT CURRENT LIGHTINB
AND

POWER

CIRCUITS.

10

DUNCAN ELECTRIC MANUFACTURING
MANUFACTURERS OF ELECTRICITY METERS.

CO.,

LAFAYETTE,

:l^v*

WESTERN ELECTRICIAN

MYLO

Wagon

TURN-DOWN LAMP

ALLIS-GHALMERS

Teaches people to use more current by turning
lamps down iustead of out.
AVrite for detailed information.

PHELPS

CO.,

50

November

CHICAGO,

Slate St., Detroit, U. S. A.

,

CO.,

oy

1902

29,

(amage

Wheel willi)?t
jreeze if Vou"^^
- ^
OIU

mm

U. S. A.
Sole Builders
of

PROTECTION.

CORLISS
ENGINES

A Lamp
Guard firmly
fastened to

For

socket protects

P. R.

All

Power Purposes

Reynolds Corliss Engine.

comSPECIAL ENGINES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.

pletely.

THE

Hfm^.

REYNOLDS

GOOD INVESTMENT.

I

WAGOR MFG.

RIEDLER PUMPS AND AIR COMPRESSORS.
CO.,

CHICAGO

SPRINGFIELD, MASS.

ILL.

USA

'

T.'rZV.T.Tr'

HAZARD MANUFACTURING
HIGH-GRADE RUBBERCOVERED,

WEATHERPROOF

CO.

Wires AND Cables

MAGNET, OFFICE, ANNUNCIATOR WIRE.
New York

Ghneeal Office and Works,

BO Dey

Wllkesbarre, Pa.

Chicago Office,
1201-2 Marquette Bldg.

Office,
St.

VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

and

special shapes.

VULCANIZED FIBRE

Catalogues and samples on application.

CO..

-

Wilmington. Del.

KARTAVERT.
HARD AMD FtEXIBLE FIBER
For

Electrical

IN SHEETS.

RODS AND TUBINQ.

and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats.

MANUFACTURED BT

THE KABTAVEBT MANUFACTURING CO.

mmimmmwm. mm^.

Wilmington, Oil.

BARE COPPEK' WIRe.

RUBBER COVERED W! RE,
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

NEW "ORK.
LHICAeO.

1 Black Diamond
^
Bat. 18«S.

File

Works I

IBC

Twttve

TRENTON,

N. J.

CLEVELAND.
SAN FRANCISCO.

toKPAFfY

FOfffiii
FGp Fil.r-r.TRic

ijr.KT

m'\m
VF.RTirAI-

/Mj FOV'ER ZrSiVlCE

Prize

Awarded

Cold

at

IVleda«

IniernationaJi

at Atlanta,

Expositions

1895.

HTOKK

e.

rCHPGiJMD

ROEBLING'S SONS CO.

Special

Medalt

^
^

J*

1895.

BurpAi-o
'.JWPi-r.

OFFICE WIRE.

&

XTV

THB

l{.

rNKTJBO

STATBS AMD CANADA.

BARNETT COMPANY

F'HILADELPHIA, PA.

J*

J^

|

B urn-

w fo

ft r.r:

rof 1PA

m

BiirFAi-o.rj.r.
m\

,

i^M

nil,

Vol.

$3.00

PM

£«P!7l?ht.!901.byElecWol.n
PubUfihlner Company, CMcaffo.I

AHUI.

TY

CHICA&Q, DECEMBER

6,

1902,

IMPILabW WIRES AND CABLES,
llwlr
INSULATED

RUBBER COVERED, WEATJ||RPR0OF, UNDERGROUND AND SUBMARINE.
WEmTCRN
"" SELLING AGENT,
The Simplex Electrical Co.
H. R •^xson""^'
HIXSON.
1 1

78-81 Cornhlll,

(onjinock Block. CHICAGO
CHICAGO.
37 Mana>inock

BOSTON, MASS

1889—Paris Slx^position,
Medal for Bnbber Insulation.
1893—World's Fair,
Sledal for Rubber Insolation.

^^^^B

^^2^r

^^V^
^^^^^^^—

V

WIRES AND CABLES
STattonal Code Stanttard.

CRESCENT INSULATED WIRE AND CABLE

THE STANDAKD FOR
RUBBER I9rS1TI.ATION.

_JHH

^

THE OKONITE

THE BEST

CO., Ltd.

253 Broadway, New

a^WoSSfntll?;."""'

York.

It

SLATE

Pays

to

3'><>

''actory.

CO.,
TRENTON, N. t.

Get the Best from

EDWARDFAIRBONVILLE
P.O. Lock Box
HAVEN, VERMONT.

VERMONT

Wires.

""p?o!;r

"Bin ^^''^

Bs'Iarcuy'street.

Sole Manufacturers of

€konite Wires, Okonite Tape, Manson Tape, Candee

J[.'r.n\?h=2e^\'^["''"«9-3-

CRESCENT RUBBER INSUUTEH

24,

Manufacturer
of all kinds of

Slates for Electrical Purposes
Sizes of Slate Switchboards.

All

Best Black Enameled and Marbleized Finishes in Vermont.

Electrical Purposes.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

COMBINATION OF

Paranite Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

Flexible Shaft
ANi)

TELEPHONE, TELEQRAPH AND FIRE ALARM CABLES.
All

Wires are tested

MULTI-SPEED MOTOR.

JONESBOKO, INO.

at Factory.

2,000

I-T-E

Practically dust and water proof.
For Fortalii*
DrlUlnK, Tapping. Reaming, Emery Grlndlnf, etc.

IN USE.

"Write for Catalogue

and Multipolar Motoi-s
from y, to 50 horsepower. Dynamos from 10 Uffhts to 700. We sell
I or rent, Good profits tor agents.
The Hobart hfec. Mfg Co.Troy. Oblo
Bipolar

CO., Binghamion, N. Y.
Gren'l European Agents, Sells:, SonoeBttaal & C«„

86

CIRCUIT BREAKERS
CUTTER ELECTRICAL

CO., PHILADELPHIA

SLATE AND MARBLE.
Write for

CROWN

ELECTRICAL ENGINEERING TAUGHT BY MAI1„.

RAIL BONOS.

Write for our

For Porcelain or Clay In<
sulatingSpecialties, suchas
Bushings, Knobs or Cleats,

**Caa

American Steel &Wire Co.
CmCAGO.

PIPE CO.,

NEW YORK,

WORCESTER.

DENVER.

etc.

SHELBY

Waverly-Park,

240-242 W. 23d

St.,

New

York.

N.

Co.,

J.

for Direct

Current Circuits, which

as

"Round Pattern," Type

sterling:

In excellence of

workmanship,

rfRILJlVli=»M
SMALL CENtlRATtNC SETS FOR
MARINE WORK OR SMA'.L
ISOLATED PLANTS.
WE SUNUFACTUIIR

Plants,

in

GENERATOHS

accu-

TRIUMPH ELSCTRIC
8F.NT>

Meotton tke Webtkkn Elkctbicia:* wben wriClog

ype F.

for CAtaloguea.

m i®Tiil

OF ALL KINDS AND FOR ALL PURPOSES.

racy and economy of operation.

Weston "RouniJ Pattern" Voitneter.

SHELBY, O.

26 Coimore Row, Btrminatiam, EnQland.

F.

Voltmeters In ranges from 3 to 7.50 volts.
Ammeters in ranges from 1 to2,5(0amp.
All Weston Instruments are unsurpassed

CO.,

THE STERLING VARNISH GH,

CO.,

PIttsbura.Pa., U.S.A.

Instruments are particularly
suitable for Isolated Plants and Feeder

Power

LAMPS.

Finiebiogr
Sterling Black Air Drying Varnish,
St«rlint Black Core Plate Varnish.

These

Circuits in Railway and

LIGHT

INSULATING VARNISH.
EXTRA Tarnish,
STERLING
Kxtra Black
THE STERLINfl VARNISH

desire to call attention to a line of
cheap but excellent Switchboard Instru-

we designate

USEFUL

A TRIAL WILL PROVE OUR CLAIMS.

\Vc-

I

Institute

Life at Best Efficiency.

THE SHELBY ELECTRIC

imtmml

NEWARK,

ments

Drawing,

Pat. Oct. 20, 1900.

makes are

FLATTENED.

ElEDteal

Mechanical

home, by mall.

Electrical Engineer Institute,

The Longest

USE SHELBY LAMPS.

"yjESTIIN

at your

LIFE

16 C. P. Horizontal are 14 C. P. Vertical. Other
7 C. P. Vertical.
IT-IT'S

Electrical Engineer."

Indorsed by Tho^a. A. Edison.

Dept. K.

see objects below the lamp

THE COIL DOES

free Illustrated Book,

Become an

Engineering,

iciil

SAN FRANCISCO.

LIGHT
light to

I

\Ve teach Electrical Enpiueei-iiig, Electric Lighting, Electric Railways, Meehan-

MOCADORB. OHia

you want

Fair Haven, Vt.

Catalogue B.

OF EVERY DESCRIPTION.

Incandescent Electric Light Manipulator Co.,
I 16 Bedford St.,
Boston, Mass.

If

Lodood. Eneland.

Street.

ELECTRIC SWITCHBOARDS,

ELECTRICAL WIRES

art

Address,
THE AKRON SMOKING

Queen Victoria

McNAMARA BROS.

BARE AND INSULATED

Thm Incandescent Lamp Raplacer and
Cleaner replaces and cleans any o. p. lamp
anj height or angle.

and Prices.

STOW MFG.

FOR

CO.,

(*'

WE"

CINCINNATS, O.

\
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December

-BA6NALL ELECTRIC

CO.

CLOSED ARC LAMPS

Di

ii

6,

Inside and Out,
ElectriGally

Their

and

EfTiciency and

Mechanically, the

Regulation are
best lamp on
Perfect.

the market.

Easiest lamp to

good

It's

to look

trim
at

and

Made

stand the most

solid copper or

Never has been
beaten

in

pressed steel

a

cases.

competitive test.

OVER 90,000
THE

IN USE.

MS-BA6NALL ELECTRIC CO
NEW YORK

CHICAGO OFFICE:
C.

POW5EROY,

No. 309 Dearborn StrewU

in

weatherproof

severe service.

J.

made.

built to

Cleveland, Ohio, U.S.A.

OFFICE:

C. A. THOMSON,
No. 136 Liberty Street.

1902

-

IX'ceniliei"

WESTERN ELECTRICIAN

liRi-'

o.

The ELECTRICPHIStoraceBatteryGo.
LADELPHIA
VANUFACTURER
OF THE

Cbloribe Hccumulator

Tor Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

Price Lists

and Descriptive Builetins forwarded upon request

SALES OFFICES:
PHILADELPHIA,
Allegheny Ave, aad unii
ST.

Lulls,

Xi:\V

Waiuright Huildinjr.

1(111

liALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

BOSTON,
60 State

St.

YOKK,

Street.

CHICAGO,

Hroadwuv,

.Marqut'tto

New England

IJuildiiii,',

FARIES ADJUSTABLE

COMPANY'S

W

are unequaled for driving all
classes of machine tools.

WE MANUFACTURE:
Portablos,
Ohantteliops,
Brackets,
Desk Lamps,
Clusters,
Canoitles and
All Sizes and Styles of
Shades and Reflectors.

"Write for Descriptive Bulletin No. 206,

GENERAL OFFICES:
527 W. 34th St., New York.

THE

AND

THAT'S ALL.

STERLING ELECTRICAL MFG.

Catalogue Mo. 10,

Jobbers,

Just Issued.

FARIES MFG,

DECATUR

CO.,
!n

MINIMUM
COST
PER CANDLEPOWER.

STERLING SPECIAL

LIOHT.

Send for

Goods carried
by all principal

CHICAGO OFFICE:
Fisher Building.

EFFICIENCY

LAMP HOLDERS

-,

Permit the Electric Light to
%^^'' be instantly placed where it
is needed.
Made for shop, factory,
store, office, residence -in fact wherever the incandescent lamp is u.sed.
pi'-ij^

DIRECT CURRENT MOTORS

AIAXIAlUAl
LIFB.

P. G. Greerwood, Mgr,,34 Empedrado St.

Nevada Block.

Uuilding.

ELECTRIC

SPRAGUE

HAVANA, CUBA.

SAN FRANCISCO,

CLEVELAN'I),

ILL.

Sheet or Wire

for all

Purposes.

SCRAP PURCHASED.

AMERICAN PLATINUM WORKS

Platinum

CO., Warren, Ohio,

ELECTRICITY FOR ENBINEERS.
For
PLATINUM FOR CONTACT POINTS IN ELECTRICAL INSTRUMENTS.
PLATINUIM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
W* tell PLATINUM in any quantity, eittier large or small. We buy PLATINUM sr anything
containing PLATINUM, in any quantity.

Formepjy C. F. Croselmire.

CHAS. ENGELHARD, Gen. Mgr.
251 to 255:New Jersey R. R. Ave.,

Newark/N.

J.

424 PAGES.
ILLUSTRATED.
PRICE $2.50.
ELECTRICIAN PUBLISHING CO.
SIO Marquette

<syttG*k.<s^.

Building,

Lamps

Incindesgent

Everything

and

MANUFACTURERS OF PLATINUM
Newark, N.

New York

i.

Offlce,

IN

120

Else.

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX TO ADVERTISEMENTS.

Adams-BagnaU Electric Co.. 2
Akron Smoking Pipe Co
l
Allen Com pany, L. B
17
Allis-Cbalmers Company
32

American Battery Co
26
Amer. Electrical Heater Co. .32
25
Amer. El. Telephone Co
American Electrical Works.. 17
American Platinum ^Vorks.. 3
American Refl.A; LighlingCo.ie
American School of Corresp. 7
Amer. Steel & Wire Company 1
Anderson & Sons, W, H
29
Andel A Company, Theo
20
Baker

«t

Company

Bamett Company,
Barron

3

G.

&H

S: Co.. J. S...'- ..:

33

&

Jennings

29

& Co.,.Charle3 H.
Bonvllle. Edward

Besly

32

Cutter Elec.

.

A Mfg.Company

1

—

D. A W. Fuse Company
Dearborn Drug A Chem. Co.: 26
Diamond Meter Company ., 28
Diion Crucible Co., Joseph.. 36
Duncan Electric Mfg. Co.... 31

1

EL Construction Co. .32
Brooks. Hall L
2ii
Browti A Leasure.
16
Buffalo Forge Co
32
Bossert

CampCompany, U.H

7

Central Electric Co
5
Central Manufacturing Co.. .29
Central Telephone & El. Co.. 17
Century Glass Co
7

Chase-Shawmut Company.. .32
Chlcagofic Alton BaUroad
28
. . . .

CAN. W.B.R

.

.15

Beardslee Chandelier Mfg. Co.—
Beardsley Gravity Dam A
Construction Co
2U

Benhoid

Chicago Flexible Shaft Co.. 21
Chic. Fuse Wire A Mfg. Co. 17
Chicago House Wrecking Co.l9
Chicago Insulated Wire Co.. 1
Chicago Writing Maeh. Co.. .20
C. M. ASt. P. R.R
28
Chicago Pay Station Co
25
Christensen Engineering Co.20
Commercial Elec. Supply Co.—
Consumers Carbon Co
21
Continuous Rail Joint Company of America
H
Cook, Frank B
12
Crescent Ins. Wire A Cbl. Co. 1
Crocker-Wheeler Company .22
Cutler-Hammer Mfg. Co
15

28

Chicago Die A Electric Co.. .14
Chicago Edison Company. 4, 18

Edison Decorative A Minla^
ture Lamp Department. .4, 16
Edison Mfg. Company
15

Edwards A Company

28

Electrical Engineer Institute.

1

Electric Appliance Company.16

Electric Storage Battery Co.. 3

Company.. .27
Telephone Co
32

Electrician Pub.
Elliott

—

Faries Manufacturing Co
Farr Tel. A Construction

3

Supply Co
.19
Federal Electric Company...—
Electric
Company
Fisher
14

"Kor Sale" Advertisements.. IS
Ft.

Wayne

Elec. Works., Inc.31

Fowler, John

H

Franklin Eng.

29

A Elec.

Fulmer Lumber

Co., D.

Co .... 21
M.

...29

General Electric Company ... 13
General Incandescent Arc
Light Company
General Incand. Lamp Co
Gould SioraKe Battery Co.... 6
Great Western Smelting A
Refining Company
Gregory Electric Company ,. ,18

—
—

—

Hamhlln A Russell Mfg. Co.. 18
Hartford Steam Boiler In-

A

Kartavert Manufacturing Co.—
Kellogg Switchboard A Supply

Company

11,

A Son, Mathias
Kohler Brothers
Kokomo Tel. A El. M. Co.
Klein

29
16
...28

Leather Preserv. M. Corp
Leffel

A

39

26

26

Co., Jame's

LIndsley Brothers Company.. 29
—
Lowell Model Co

Machado A Roller

7

—
Maley, Martin
Maltby Lumber Company.. .29
Manhattan Electrical Supply
Co

Marinette Iron Wks. Mfg. Co.26
Marshall-Sanders Co
14

Hemlngray Glass Co
Hobart Elec. Mfg. Company.

Matthews A Bros., W. N
Mayer Engineering Co
McLennan A Company, K

Hoffman,

Holmes

G.

10
1

.

W

18

Fibre- Graph.

—

Co

Huebel Company,

C, J

29

Humphrey, Henry

H

16

14

A

Metropolitan Tel.

Mica Insulator Company

Insulatlog Company
Inland Printer Co
Internat'l Corres. Schools
International Tel.Mfg. Co.

1

23
26
17

..31

Iwan Bros

16

.

..16

26

Ullnols Maintenance Co

l

17
.

Brothers
1
Mechanical Appliance Co.... 20
Boiler
Cleaner
Mechanical

Co
18

21

McNamara

Illinois Electrical Mfg. Co. ..18

Incandescent Electric Light
Manipulator Company
Indiana Rub. A Ins. W. Co. ..
India Rubber A Gulta Percha

El Co. ..20

Miscellaneous Advs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The

Morse Cedar Company
Munsell A Co., Eugene

—
18

—
28
21
29

16

Murdock Parlor Grate Co....—

Jeffrey Manufacturing Co. ..26

National India Rubber Co.. ..—
30
Ncrnst La mp Co

Johnston, Thomas

New York

.

I^oa? 01^ss»i£iecl. InLcaLe:^

J

17

Paragon Pan
Parsell

A

Motor Co

Weed

St

Phelps

Ins.

Wire Co

15

29
20

Company

Phillips,

—
14

Perrizo&Sons

Eugene F

17

Phillips Insulated Wire Co. .17
Phoenix Glass Company

—

Phosphor-Bronze

Insurunce Co.. .—
Hazard Manufacturing Co.. ..—
Helios-Upton Company. ..... 4
spection

N. Y. Safety Steam Power Co. 17
Norton Elec'l Instrument Co.—
Okonite Company, The
8

S.

Co

M

Pignolet, L.
Pittsburg A L. S. Iron Co
Porter Cedar Company

Rauscher, John
Reislnger,

Hugo

Stilwell-BIerce

l

26

A Smith-Valle

Company

in

Stow Mfg. Company

16

Stromberg-Carlson Tel. Mfg.

29

29

—
15

Reynolds Electric Company.—
Rice, Cyrus \V
17
Roche,
10
Roebllng's Sons Co., J. A
32
Rooney-WestburvEl.Lmp.Co.l6
Rose Electric Company
18

Wm

—
Lundy
Sawyer-Man Elec. Company.—
—
Schoonmaker Co., A. G
Schott, W. H
16
Schureman A Hayden
18
Sargent A

Company

Sterling Varnish Co., The
Sturrett Pump Company

26

Replogle Governor Works.. .—

Shelby Electric

Standard Vitrified Cond. Co. 5
Stanley Instrument Co
]5
Station Equipment Co
18
Sterling A Son, W. C
29
Sterling Electrical Mfg. Co.. 3
Sterling Electric Company...—

I

Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 16
Smith Co., S. Morgan
18
Spies Electric Company
20
Sprague Electric Company... 3

Standard Pole A Tie Co
28
Standard Underg. Cable Co..—
Standard Varnish Works ....1?

of A.d^veirtiseixieix'ts <S©o JP^e® ^*

]

Company

9

Sturtevant Company, B. F
Swodi-sh-Amcricaii Tel. Co.
Toerring Company, C. J
Torrey Cedar Company

.

.32

.

..13

16

29

Triumph
U.

S.

Electric Co
Electric Mfg. Co

1

21

—

Valentine-Clark Co., The

Vlndex

Electric

Company....—

Vought-Berger Company

26

Vreeland, B. P
29
Vulcanized Fiber Company. 32
Wagner Electric Mfg. Co
]
Wagor Mfg. Co., P. R
—
Walsh's Sons A Company
18
.

Western Electric Company... 7
Western El. Supply Co
22, 23
Westlnghouse
Electric
A
Manufacturing Company .,30

Weston Electrical Inst. Co., I
Whitehead Machinery Co. ...18
.

Whltmore, A. E
WIckes Bros
Wlllyoung, Elmer G
Wisconsin Central R. R
Worcester Company, C. H

29
is
17

26
29
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Co.

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

Street.

CHICAGO.

'.V

EDISON TELEPHONE LAMPS
ARE THE
i

STANDARD FOR VISUAL SIGNALS.

They
lamp

is

save the exchange time

perfect

extremely long

Be sure

—

sure

to

— running

to get the

fit

—

!

and money because every

sure to

burn.

The

life

is

into years.

EDISON.

i

g

EDISON DECORATIVE

®.

MINIATURE LAMP DEPARTMENT

GENERAL ELECTRIC COMPANY,

!

Ha-rrison, N. J.
..V.V.".V.V.V.V.V

H-U.

,V.V.V.VV.V.VVSVAVA\\VAV.V.\V.V.V.V.V.V.VAVAP.V.V.V.V.".V.V.".V.VV.V.", V,

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

December

6,

WESTERN ELECTRICIAN

1902

OKONITE INSULA TION
IS

THE SOLID FOUNDATION
UPON WHICH

Success is BuHU
tfiade:

mark

\A/IRE:S— OAB

KONITE

KOIMITE TAI^E AND IVIANSOIM
THEY MAKE A PLANT PAY DIVIDENDS.

GENERAL WESTERN AGENTS,

264=266=268=270 Fifth Avenue,

R.

W. LYLE.

CHICAGO.

B. S.

President.

BARNARD,

Vice-President and Secretary.

STANDARD VITRIFIED CONDUIT CO.

VITRIFIED
SALT GLAZED

CONDUITS
39=41 Cortlandt Street,

NEW

YORK.
Richmond, Va. — Richmond Telephone Co.
awards us 200,000 feet of conduit.

Baltimore— United Traction Co. awards us con=
tract 200,000 feet of conduit.

Atlanta,

Qa

,

New

Castle, Pa., Perth

Trenton, N.

J.,

many

other

Amboy,

N.

J.,

cities.

SKILLED WORKMEN.
BEST STOCK=
LARGEST PLANT
ANNUAL CAPACITY, 25,000,000 FEET.

)
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STORAGE BATTERY INSTALLATIONS
FOR

RAILROAD REGULATING, LIGHTING. POWER AND ISOLATED PLANTS.

COULD

C,

E-M-F BOOSTER SYSTEMS.

COULD STORAGE BATTERY CO.
-SALES OFFICES:Chicago, Rookery Building,
New Yorlc, 2S West 33rd Street,
Pittsburg Engineering Company, Pittsburg, Pa.
Century Electric Company, San Francisco, Cal.

Boston, 53 State Street,

WORKS
TRADE MARK.

Bulletin No. 2, describing

DEPEW.

:

N.

Y.

"COULD BOOSTER SrSTEMS," on application.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Adfnsters, Inc. Lamps,

Manipulator Co.
Vought-Berger Company.
Anchprs (Tel. Tel.)
Matthews & Bro.. W. N.
Inc. El. Lt.

&

Ammiiciators.
Central Kectric Co.

Electric Mfg. Co.

Western Electric Co.
Westinghouse Elec.&Mfg.Co.

American School of Corresp.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Electrical Engineer Inst.
Int. CorresDond. Schools.

and

nietal

Solder.

Gr. Western Sm. and Ref g. Co.

Batteries and Jars.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.
Cross- Arms, Pins and

Brackets.

Central Electric Co.
Edison Mfg. Co.

Edwards

Wagner

Berthold & Jennings.
Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.

& Company.

Electric Appliance Co.

Rocbe, Wni.
Western Electric Co.
Western Elec. Supply Co.

Western Elect. Supply Co.
Western Electric Company.

Cnt-Outs and Sivitches.

Bells, Buzzers, Etc.
Central Electric Co.

Edwards & Company.

Bossert Elec. Const. Co.
Central Electric Co.

Electric Apoliance Co.

Chase-Shawmut

Rauscher, Jobn.

Chicago Edison Co.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Cutter Elec. Mfg. Co.

Belt Dressing.
Leather Preseryer Mfg. Corp.

Belting.
Leather Preserver Mfg. Corp.

Blowers.

Mechanical BoilerCleaner Co.

Boiler Cimiponnds.
Dearborn Drug & Chem. Wks.
Boilers.

Power Co.
Whitehead Company, W. W.
Books, Electrical.
Audel A Company. Tbeo.
N. Y. Safety Steam

Electrician Publishing Co.

Bmshes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre-Graphite Co.

Western Electric Co.

Carbons,

Points and

Plates.
Central Electric Co.

Chicago Edison Co.
Consumers Carbon Co.
Electric Appliance Co.
Reislnger, Hugo.
Western Elect. Supply Co.
Co., S.

Morgan.

Brown

&

ling Machinery.
Jeffrey Mfg Co.
Coils and DIagnets.

Commutator Compound.
L. B.

McLennan &Co.. K.
Conduit and Conduits.

& Leasure.

Kohler Brothers,
Mayer Engineering Co.
Sargent & Lundy.
Schott. W, H.
Electrical Instruments.

Duncan

Elec. Mfg. Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Machado

B.

Central Electric Co.
Electric Appliance Co.
Sprague Elective Co.
Standard Vitrified Cond. Co.
Westem Elect. Supply Co.

Conduit Rods.
Barron A Co.. Ja=i.

S.

Construction

Repairs.

Chicago EdiHon Co.
ParHell & Weed,

Roller.
Korton Elec'l Instrument Co.
Plgnolet, L. M.
<te

Contractors and Electric

Dam A

IVires.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire ACbl.Co.

Sturtevant Co., B. F.

Whitehead Machinery
Fan Outfits.

Co.

Electric Appliance Co.
General Electric Co.

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Hazard Manufacturing Co.
Indiana Rub. A Ins. Wire Co.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips,
^

Fibre.
Kartavert Mfg. Co.
Vulcanized Fibre Co.

Fire Extinguishers.

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Buffalo Forge Co.
Sturtevant Co.. B. F.

Central Electric Co.

Chase-Shawmut

Co.
Electric Co.

Chicago Die A,
Chicago Fuse Wire & Mfg.Co.
D. A W. Fuse Company.
Electric Appliance^Co.
Western ElectrTc company.
Western Elect. Supply Co.
Co.. Chas. H.

General Elec. Supplies.
Central Electric Co.
Chicago Edison Co.

Commercial Elec. Supply Co.
Electric Appliance CKS
Fisber Electrtc Company.
General Electric Cn.
Elec. Sujiply Co.

Vought-Berger Co.
Western Electric Co.
Western Elect. Supply Co.

Electrical

Century Glass Co.
He'mingrav Glass Co.
Phoenix Glass Co.
Western Elect. Supply Co.

A

and Ventilating Apparatus.

Heating

Buffalo Foree Co.
Stnrtevant Co.. B. P.

Holders, Inc. Lamps.
Incandesent Electric Light
Manipulator Co.

& Insurance.
Steam

Inspection

Boiler

In-

Insurance Co.

Insulators and Insulating materials.
Akron Smokine Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Stanley Instrument Co.
Wagner Electric Mfg. Co.
Western Electric Co.

Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.
Weston Electrical Inst. Co.
Wlllyoung. Elmer G.

Mica TnfiiilatoT Co.
Munsell A Co., Eucene.
National India Rubber Co.

Besly A Co.,Chas. H.
(Crocker-Wheeler Company.
General Electric Co.

Elevators -Conveyors.
Jeffrey Mfg. Co.

Kartavert Mfg. Co.

New York

Insulated Wire Co.

Okonltc Co., The.
PhlUlpH Insulated Wire Co.
Simplex Electrical Co.
Standard Underground C. Co,
Standard VarnlRli WnrkR.
Sta-^dard Vitrified Cond. Co.
Sterling Varnish Co.

Ifojr .A.lf>l3.^l3e1:lo^l.

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst'Lamp Co.
Toerring Co., C. J.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps, Incandescent.
Central Electric Co.
Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Co.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Nernst Lamp Co.

Phelps Company.
Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.
Sterling Electrical Mfg. Co.
Western Electric Co.

Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
Lamps, Inc., Adjusters.
Inc. El. Lt. Manipulator Co.
Vought-Berger Company.

Manipulator Co.

Lnnipo. TVernst.
Commercial

Elec.

motors.

(See

Dynamos

Plates.
Murdock Parlor Grate

Supply Co,

Weston
Co.

Johnston, Thomas
Rice, Cyrus W.

and

Sold.
American Platinum Works.
Buker & Company.
Poles and Ties.
Berthold & Jennings.
Brooks, Hall L.
Fowler, John H.
D. M.
J.

Lindsley Bros. Co.

Maltby Lumber Co.
Morse Cedar Co.
Perrizo & Sons.
Plttoburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole & Tie Co.
Sterling & Son, W. C.

magnet Wires.
(See Insulated Wires.)

Sturtevant Co., B. F.

meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.

Wayne

Elec. Wks., Inc.
General Inc. Arc Light Co.
Westinghouse El. A Mfg. Co.

mica.
Mica Insulator Co.
Munsell & Co.. Eugene.

mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.
Jeffrey Mfg. Co.

Western Electric Co.
Westinghouse El. & Mfg. Co.

Bonville, Edward.
Maley, Martin.
McNamara Brothers.

Telephones, Telephonel
material and Siritch-fl
boards.
American

El.

Telephone Co.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
Cook. Frank B.
Elliott Telephone Co.
A Const. Supply Co.I
International Tel. Mfg. Co. r
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. A El. Mfg. Co. J
Metropolitan Tel. A Elec. Co.]

Moon Mfg.

Co., The.

Sterling Electric Co.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.

Stromberg-Carlson Tel.M. Co. J

Whitmore, A. E.

Western Electric Co.
Western Elec. Supply Co.

Worcester Co.,

Swedish-American
U.

C. H.

Polish (metal).

Tools.
Anderson
Klein

Twan Bros.

Central Electric Company.
Christensen Engineering Co
Crock er-W heeler Company.

Morgan.
Stilwell-Bierce Smith- Vaile.
Co., S.

smith Co.,

S. Morgan.
StilweU-Blerce Smith- Vaile.
(Oil).

Pumps

Sterrett Pump Company.
Bail Bonds.
American 8teel & Wire Co.

A

F. B.

Trucks, Electric Car.

Continuous Rail Joint Com-

General Electric Co.

pany of America.

BeAners.
Gt.West.Sm.and Refining Co.
Reflectors and ^>had«*s.
American Refl. A LightingCo.
Paries Manufacturing Co
Western Electric Co

Re -Win ding— Repairs.
Chicago Edison Co.
Gregory Electric Co.

Westinghouse
Leffel

Smith

Vulcanized Fibre Co.

W^aterWheelGovernorsJ
Replogle Governor Works.

Wires, Copper.
American Electrical Works,'
American Steel A Wire Co.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
General Electric Co.

Illinois Electrical Mfg. Co.

Hazard Manufacturing Co.
National India Rubber Co.
Co., The.
Phillips Insulated Wire Co
Roebling's Sons Co., J. A.

Okonite

Simplex Electrical Co.
Standara Underground C. Co
Western Electric Company.

^Vire, Bare.
American Steel

A

Wire Co

Besly A Co.. Chas. H.
Central Electric Co.
Chicago Insulated Wire Co.
Electric Appliance Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Co.

Maley, Martin.
Brothers.

Soldering Sticks. Salts
and PasteAllen Co.. L. B.

Western Electric Co.

Speaking Tubes.

Western Electric Co.
Western Electrical Sup. Co,

t^eutral mectrlc Cb.

Edwards & Company.

Soo P^s^

Smith-Vailei

Standard Varnish Works.
Sterling Varnish Co.

III.

Irxde^K of Ac*vo3rtl®onnoi3.t«

Co., Jas.
Co., S. Morgan.

Vulcanized Fibre.

Chicago House Wrecking Co.
Gregory Electric Co.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Mfg. Col

Varnishes.

Second-Hand mach'y.

McNamara

A

A

Stilwell-Bierce

Western Electric Co.
Westinghouse El. & Mfg. Co.

yaintenanee Co.
Matthews & Bro., W. N.
Rose Electric Company.
Schoonmaker Co., A. G.
Scnureman & Hayden.
Station Equipment Co.
Walsh's Sons & Co.
Whitehead Machinery Co.
Wickes Bros.
Slate.
Bonville, Edward.

El.

Turbine s,W^ater W^heelsi

Schureman & Hayden.
F. B.

|

Wayne

Elec. Works, Inc.)
General Electric Co.
Gregory Electric Co.
Standard Electric Company,!
Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El.
Mfg. Co|
Ft.

Pulleys.

Rheostats.
Badt A Co..

A Sons, W. H.
Son, Mathias.

Transformers.

Jeffrey Mfg. Co.

A Co.,

A

Western Electric Co.

Po"wer Transmission
machinery.

Badt

Tel. Co.

Electric Mfg. Co.

Chicago Writing Machine COiS
Co.

Post Hole Augerr^.

Smith

S.

Telephone Hold<>rs.

Hoffman, Geo. W.

Porcelain,
Akron Smoking Pipe

General Electric Co.
Gen'l Inc. Arc Lt. Co.

mechanical Draft.

Switchboards (Slate
and marble).

Farr Tel

Cutler-Hammer Mfg. Co.

Cbicago Flexible Shaft Co.

Wire Co.

Electric Storage Battery Co.
Gould Storage Battery Co.
Hellos-Upton Co.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co.,Ltd.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

naces.

A

American Battery Co.

Phosphor Bronze.

Fulmer Lumber Co..
Huebel Company, C.

Steel

Storage Batteries.

J.

Platinum Bought

Electrical Inst. Co.

Springs.
American

Klein & Son, Mathias.
Packing.
Besly A Co., Chas. H.
Patent Attorneys.

Central Electric Co.

Westinghouse El. A Mfg. Co.
Linemen's Climbers.
Anderson A Sons, W. H.
Klein A Son. Mathias.
magnet Heating Fur-

Speed Indicators.
Besly & Co.. Chas. H.

nfippers and Pliers.

Illinois Electrical Mfg. Co.

Nernst Lamp Co.
Lightning Arresters.

Ft.

and

Motors i.

Name

Bail Joints.

Shelby Electric Co.

Inc. El. Lt.

Co.. Chas. H.

A

Elec. Co.

Wayne

Incandescent—
Replacers & Cleaners.

Dixon Crucible Co.. Jos.
Holmes Fibre-Graphite Co.

Hartford
spection

Adams-Bagnall

P. R.

Lamps,

Graphite Specialties.
Besly

Wagor Mfg. Co.,
Lamps, Arc.
Ft.

Fuses and Fuse Wire.

Globes and
Glassware.

General Inc. Arc Light Co.
liBjnp Guards.
Hamblin A Russell Mfg. Co.

Central Electric Co.

Forges.

Manhattan

F.

Bossert Elect. Const. Co.

Monarch Fire Appliance Co.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg.Co

Gears.
Besly &

Eugene

Phillips Insulated Wire Co.
Roebling's Sons Co. J. A.
Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Co.
Western Electric Company.

Junction Boxes.

Chicago Edison Co.
Electric Appliance Co.
General Inc. Arc Llerht Co.
Henilngrav Glass Co.
PhdlanaRiih A Tns. Wire Co.

Electro -Plating mach'y.

Spies Electric Company.
WcHtorn Electric Co.

BeSrdaley Gravity
Coostructlon Co.

mechan-

Central Electric Co.
Diamond Meter Co.

Western Electric Co.

Jilght Plants.

Mfg. Co.

Humphrey, Henry H.

Coal and Asbes Hand-

A

&

ical Engineers.

Western Electric Company.
Westinghouse El. & Mfg. Co.

11.

El.

Electrical and

Co.. P. B.
Mfg. Co.
Cutter Elec.
Ft. Wayne Elec. Wks.. Inc.

Camp Company,

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Electric Signs.
Federal Electric Company.

Jeffrey Mfg. Co.

Allen Co.,

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hobart Elec. Mfg. Co.
Mechanical Appliance Co.
Parsell & Weed.
Scbureman & Hayden.
Sprague Electric Co.
Sturtevant Co., B. F.

Westinghouse

Circnit Brealters.

&

Central Electric Co.
Chrlstensen Engineering Co.
Crocker-Wheeler Co.

General Electric Co.
Sprague Electric Co.

Chains.
Badt

Electro. Co.

Electric RailTvays.
Crocker-Wheeler Company.

Castings.
Smith

&

Dynamos and motors.

ElectKic Heattpg Appl.

Cables. (See Insulated Wires.

bles—Magnet

AUis-Chalmers Company.
Buffalo Forge Co.
N. Y. Safety Steam Power Co.

Stow Mfg. Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

S.

Cbase-Shawmut Company.

Insulated Wires and Ca-

Engines. Steam.

Barnett Co.. G. & H.

Triumph Electric Co.
Wagner Electric Mfg. Co.

Western Electric Company.

Vulcanized Fibre Co.
Western Electric Co,
Western Elect. Supply Co.
WestlnghoTise El. A Mfg. Co.

line.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Files.

Western Electric Co,
Western Elect. Supply Go.
Westinghouse EL & Mfg. Co.
Franklin Eng.

SturtevantCc. B. F.

Boiler ri-aner«.

Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.

Cuts.

Buffalo Forge Co.

Cable Hangers.
Barron A Co., Jas.

Engines, Gas and GasoInc.

Correspondence Schools.

Edwards & Company.

Babbitt

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks.,
General Electric Co.
Sprague Electric Co.

X-Bay Outfits.
WlUyoung, Elmer

3.

Q.

December

6,

WESTERN ELECTRICIAN

1902

THE H.

=

"Camp" Standard
Installers of

CAMP

B.

Vitrified

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

85 Hartford Building, Chicago.

170

Broadway,

New

York.

ALL STYLES OF

*

THE SAGE
CENTURY

GLOBES'"°SHADES

OHMMETER

FOR ALL TYPES OF LAMPS.

Is

sya.

WE ARE THE ONLY

HOUSE

IN

AMERICA MAKING A SPECIALTY
OF ELECTRICAL GLASSWARE.

WE CAN MAKE ANY STYLE
YOU DESIRE.
WRITE FOR CATALOGUE.

The Century Glass Company, Bellaire, Ohio.

unciuestionably the

best

resist- )f

ancG measuring device on the market.
Ko other approaches it in

¥
*

¥

¥.
-K

^
^
J

selling rights.
-X

K
K
T

We carry a large stock and are
pleased to announce a
List price of this tour-scale range, ,145.00

|ifsc'ou'n°[sto

{
.(t

34-

4-

accuracy, length of scale, finish or 34grade of material.
3^
We satisfied ourselves fully of its
vast superiority before taking over
the exclusive manufacturing and

MARKED REDUOTIOM
FROM FORMER PRICES.

MACHADO
& ROLLER,
203 BROADWAY, NEW YORK
CITY.

General selling agents for Whitney Electrical Instrument Co.

J Electric Appliance Co., Chicago.
J
¥ Western Elec'l Supply Co., ST. Louis.
*

OR TO
Electrical Engineerine Co., Minneapolis
Standard Electric Co.. Cincinnati

J
^
J
*-»<-*^*•*•**r•*•*••*••••*••|lr•••••*•*••••*•••**••**(^*-**^(*J

l^^^^^;fe^!fe^;fe^^^JoJ!^j^j|^^j^j^j^j^j^j^,^
J*

CORRESPONDENCE
COURSES IN

Bulletin

Sent

4S
Electrical,

Mechanical,
Locomotive,

i

•ft

Stationary,
^f^I>T

BUILDIi'G, AESIOUE ISSXITDTE

!*
!*

J*

OF TECHNOLOGT.

Marine,
Sanitary Engineering, Navigation, Architecture,
Mechanical and Perspective Drawing, Sheet Metal
Work, Textile Manufacturing, Telephone, Telegraphy; also forty short special engineering courses.
INSTRUCTION UNDER MEMBERS OF THE FACULTY OF
ARMOUR INSTITUTE OF TECHNOLOGY.

All students are under the instruction of the men who preside over the
laboratories and teach the classes of the Armour Institute of Technology.
All work, therefore, will receive full credit toward resident work at the
Armour Institute should the student at any time continue his studies there.
Parts i-6 of the work on Mechanical Drawing mastered under these auspices will be accepted as entrance preparation on that
subject to the College of Engineering.
.-Is a help in their studies, students in full engineering courses are
furnished a Technical Reference Library (in jo volumes) in addition
to the re/^ular instruction papers.

^
*t

For Uniform Operaction on Circuit witK
Fluctuatirvg Voltage
SI-

Ulestcrn

4^

€kctric

4^

AT

ARMOUR INSTITUTE OF TECHNOLOGY,
CHICAGO,

ILL.

^

4S
<f>

Full Particulars and Catalogue may be had upon request. State Course In which you
are interested and present occupation.

American School of Correspondence,

Arc

Lamps

4^

FOR EXAMPLE:

MeDllon Western Electrician.

Street
Rdllioap
CIgbting

on

4^
4^

Request

Coiiipanp
Chicago

Saint Couis

neu) york

Philadelphia
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TRADE

TH!

MARK.

OKONITE COMPANY
253

BROADWAY, NEW YORK.

m

OKONITE INSULATED
WIR.ES
Especia.lly

AND CABLES
Adapted

for

Telephone Service

CANDEE PATENTED POTHEADS
Absolutely Watertight and Reliecble

OKONITE

AND

MANSON TAPES
BOBBO^

For Making Joints

vLON/>
TRADE

MARK.

THE STANDARD FOR RUBBER INSULATION,

6,

1902
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GOOD SERVICE
H

Has given the

citizens of Louisville great confidence in the

Telephone Company.

Home

This could not have been gained by using

ordinary apparatus, for the Bell

Company

only recently changed

over their system to a modern multiple relay, lamp=signal board.

The switchboard and telephones used by the Home Company were
built

by the Stromberg=Carlson Telephone Manufacturing Co.

switchboard

is

signal Central

known

Energy

as a

full

bridged multiple relay lamp line

The exchange

type.

most complete, up=to=date and modern
ent

field.

The switchboard

is

The

composed

is

in

every particular the

installation in the Independ=
of

25 three=operator position

sections.

Louisville, Ky., 12,600 lines capacity, 6,000 lines installed.

In operation

June

22, 1902.

8TR0MBEIIG CARLSON TELEPHONE
MANUEACTURINCi CO.
ROCHESTER,

N. Y.

CHICAGO,

ILL.
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Standard Specialties

kept out of the sun, In

a

ool dry place

this cell

HOME SEARCHLIGHTS

run down on the shelf In two years, and at
the end of that time will be as good as other makes
To maintain Its superiority
fresh from the factory.
to all others, no expense Is spared snd only the best
materials and chemicals are med In Its manufacturewill not

ALWAYS READY
FOR INSTANT USE.

QUICK,
SAFE,

This cell will save the consumer money, because
a fewer number will perform a given amount of work
four times as long as any other cell of equal size.

CHEAP.
button a sicad\ brllllTnt, strongly reflected electric light Is obtained; illuminates the darkest corner instantly
bandy at bedside, and in all cases of emergency.
oi cindle without need of matcnes, or danger of tire.
Will la'st
Extra batteries for recharging,
for years. PRICE, PKEPAED, $2.00.
eacb.
Send for bnolclei. witli fiirtliev information and illustrations of otner electric houseIJy pushing,'

;

Takes tbe plMCc oC lamp

35c

ELECTROMOTIVE FORCE, 1.52 VOLTS.
14 TO 18 AMPERES.
CURRENT,

hold articles.

Weight per piece
Weight per 1,000 packed
Packed 400 in a

Cas Lighters, $1.50 each.

\A/IVI.

CATALOGUE FOR THE ASKING

HEADQUARTERS FOR

Electric

INVENTOR AND SOLE MANUFaCTURER.

ROOH
42 VESEY

ST.,

NEW

YORK, N.

Y.

TELEPHONE INSULATORS

OJ oz,

675

lbs.

barrel.

\j'Ky\/'Kj''\/'^

FACTORIES AT

MUNCIE, IND.
OFFICE AT

COVINGTON, KY.

TRANSPOSITION INSULATOR.
Weight per piece

30 oz.
ffeigbt per
Paclied 125 in a barrel.
|

i,

000 packed

2,115

R. G.

BRADFORD SHINKLE,

HEMINQRAY GLASS CO.
Established
1848

MANUFACTURERS.

HEMINQRAY,

President.

lbs.

D. C.

HEMINORAV,

Vice-PresIdenL

Sec'y and Treas.

i-ffiT"

ARE
YOU
SATISFIED
WITH YOUR PRESENT
EARNINGS?

If

not then

why

not encoura.ge the use of our

Single Phase Self Starting AX. Motors
on yovir circuits? You can materially increase your day
load and consequently n\ake your investments earn you

INCREASED DIVIDENDS.
TVPE

Advise us

MOTOR. CAN BE
MOUNTED ON SIDEWALL
OR HUNG INVERTED FROM
"B"

CEILING.

that

of

the

difficulties which confront you,
offer a. solution of same.

we may endea.vor to

WAGNER ELECTRIC MANUFACTURING COMPANY
ST. LOUIS, MO., U. S. A.

December

6.
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VISITORS

S/>
«v/

S/
•V
>v<

=TO THE=

>v<

v<
>v<

^
^/|

Telephone

Interstate

Coi\vei\tioi\

TO BE HELD AT THE

Auditorium

^

Hotel,

December

9,

10

\A
s/

Are

S/

cordia.llv

invited

to

inspect

and

11

the

NEW BUILDING

s/

1^

s/

'^

>vi
>v<
iv<

-OF THE-

VI
IV

V
IV
V
V
V
>v
V
IV
V
IV
IV
V
V
V
V
V

KELLOGG SWITCHBOARD AND SUPPLY COMPANY
>^

The

largest,

most modern and best equipped Independent telephone factory

in the world.

K/
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The newest

V
V

Ky<

IV
IV
S/
IV

V
V
V
s/

of

of tKe five buildings of the Kellogg

Telephone Plant.

"^
.^
"^

The Kellogg Switchboard and Supply Company's factory is equipped to meet the heaviest demands for every detail
telephone and switchboard construction.
And is meeting them.
Convention visitors will be personally conducted over the factory, and will be enabled to inspect large and small
itchboards in all stages of construction, as well as all the other manifold accessories of telephone supply, from the giant

—

itchboard to

portable desk telephones.

•V
•V

v
v
V
IV
IV
IV
>v
IV
>v
>v

.^
lA

i:1

ft

346 Broadway,

New

York.

Electric Building. Cleveland.

Key»tone Telephone Building, Philadelphia.
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A Word ToThe Wise.

YOU'RE NOT WISE, GET WISE.
InvestigaLte Ovir 'Phones.
Irvvestigatte

Ovir Prices.

Irvvestigacte

0\ir R^eputOLtion.

J
^
^

THEN BUY.

SWEDISHAMERICAN TELEPHONE

CO.,

CHICAGO.

GENERAL ELECTRIC COMPANY'S
TYPE "H" TRANSFORMERS CORE TYPE.

Type "H" Transformers for high potentials,
and of the largest sizes, are not only provided

OIL DUCTS

with ducts for circulation of cooling oil be=
tween the secondary winding and the core,
but also between the secondary and primary

windings, thus

securing

perfect

insulation

between primary and secondary and a low
uniform temperature rise.

PRINCIPAL OFFICE: Schenectady,
CHICAGO OFFICE, Monadnock

Block.

N. Y.

Sales Offices in

all

Large

Cities.

WESTERN ELECTRICIAN
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DIE & ELECTRIC CO.

SOLE OWNERS OF THE MAXSTADT PATEN f NO. 655,906.
We manufacture our joints under the patent we advertise.
PAteNTCD AUGUST

The Jol Key Socket for example,

\*.

1

0OO, IN

THE

I

.ITCD BTATC5 AND FOREIGN COUNTniEM,

except. for the finer finish of the
shell, lool(s much lilce an ordinary
product, but

when you get beneath

the ''skin," the shrewd buyer will

see the difference that comes of
automatic production and exact

No. 8S2.

The

No. 882, represents the Maxstadt patent improved American
Made in copper and tinned steel, for copper and galvanized
iron wire. Ttiis joint is absolutely perfect and costs less money than any other
joint on the marl<et. Our Tinned Steel Joints are especially adapted for iron wire,"
and give entire satisfaction wherever used.
Prices and samples on application.

,

Joint,

,

steel gauges.

The porcelain body is as sharp
and exact as a piece of tooled
metal. The action shows the stuff
m.s. key socket.
the spring is made of.
The copper
screw shell makes a sure contact.
A sample shows other dividend paying qualities.

illustration,

ready for use.

SOLE MANUFACTURERS OF THE

MAXSTADT PATENT IMPROVED FUSIBLE GUT-OUT CARBON
LIGHTNING ARRESTERS.
full size Maxstadt Patent Improved Double Pole PorceCut-Out and Carbon Lightning Arrester. The object of this Arrester is to
economize space. Its compactness and efficiency has made it the most practical
combination cut-out and lightning arrester on the market to-day, and it costs less
money than any other arrester made.

No. 416 represents a

lain

MARSHALL-SANDERS COMPANY,
30f

CONGRESS

BOSTON MASS.,

ST.,

MILLS BLDQ., SAN FRANCISCO
STARR-BOYD BLDQ., SEATTLE, WASH.

STIMSON BLDU., LOS ANUBLES.

.

MONADNOCK

BLDQ.. CHICAQO.

CONTINUOUS RAIL JOINT COMPANY
OF AMERICA.
GENL. OFFICES : CENTURY BLDG., NEWARK, H.k

OVER TEN THOUSAND
(lO.OOOJ

MILES

IN USE.

Higbest Award in its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo
1901.

Patented March 31, 1891.

The above

The Franklin Model Shop

FISHER ELECTRIC 00.

Experimental work (or Inventors;
ftnytUlng in metal from a single
piece tu a complete worklnd niodel.
Apparatus for colleRea. Exhibition
models. Intioduction samples of patented articles. 8pe<.-ial tools for making metal novelties. Inventloiis pertectfd. Drawingp and designs worked
out from InTentors' ideas. Send for
circular 16.

ELECTRIC SUPPLIES
AND CONSTRUCTION.
WE CARRY A FULL LINE..

PARSELL & WEED,

128-131

Manhattan

W.

Slst Street.

No. 416.

one of the many different styles of Maxstadt Fuse Blocks we
manufacture. We can also furnish fuses, paper sleeves, fuse wire and links.
Write for prices and samples.
is

Manufacturers

of the

Maxstadt Patent Improved American Joint:

CHICAGO W.DIE
& ELECTRIC
LAKE STREET, CHICAGO,
87-91

CO.,

ILL.

New York.

Electrical

On some goods

Supply Co.

Company

impossible to
buy only at retail prices. Having ample resources and
a large factory to help them out, they do not anticipate
any serious trouble in carrying on their business in
its regular way. They will have more to say about the
unjust discrimination, and the parties connected in
the scheme, in the near future. While the Manhattan
Electrical Supply Company are not making any new
prices at present, retaliatory steps of some nature may
be expected at an early date.
the

find

it

MANHATTAN ELECTRICAL SUPPLY CO
32 Cortlandt

St.,

NEW YORK.

188 Fifth Ave.,

CHICAGO.

:

December

6,

:

WESTERN ELECTRICIAN

1902

ELECTRA" FLAME LIGMT
HlflHEST INTENSITY

MABVELOUS EFFECT
Light
Carbons are suitablefor
all types of Open Arc
Lamps, either direct or
alternating current, with
slight charge In regulation of

Intensity and brilliancy of light is three

The

ELECTRA" Flame

M a;

times

nUGO REI5INGER,

Crimshaw.
pass inspection and carry the above

NEW YORK
&

five

nently suitable for all
lighting
purspecial
poses.

.<?..

114. 116

and

times that of other carbons, maklngthem emi-

lamp.

ALL OUR WIRES

that of regular

"ELECTRA,"

MAIN OFFICE
118 Liberty St.,

New

Sole Importer,

TRADE-MARKS

Broadway,

II

New York.

Raven Black Core.
Raven White Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES: j,„%"J,Cpf 00=

York.

S«.

BOSTON:

SAN FRANCISCO

7 Otis St.

33 Second St.

.ackavyanna

Railroad

WHEELLESg.

D

Aufomafic Wheeled and Wheelless Conduit Rods

Vlllard

Are Coupled and Uncoupled Instantly and with Ease.

Thftt

Furnished with and without wheels, as desired. They will not buckle or form a zi^-zag line,
and, with wheels, friction is removed, making them very light running. They are perfectly rigid
when pushed, and become flexible when pulled. The rods cannot become uncoupled by any
means in the ducts. The rear end of the rod has to be raised to an angle of about 45 degrees to
uncouple it. One man can push with ease 600 feet, and a hard blow can be struck with telling
effect without the slightest injurv to tbe rods. The wheels serve as duct cleaners as well as to
remove friction. The castings are of bronze with wheels of chilled cast iron. The rods are made
of hickory, well seasoned in oil to prevent decay. Prices and circulars on application.

JAMES

8.

BARRON &

200-206 West Broadway.

CO., Sole Agents,
NEW YORK.

United Railways Company of London, London,
Eng.
Chesapeake & Potomac Telephone Co., Washington, D. C, and Baltimore, Md.

Standard Underground Cable

Etc..

fete.,

OF THE MOVING PARTS OF

I

REICORDINO

IVIAONETIC
tXtO

>l^-ri^N.

ALL SIGNALS OPERATtD EXCLUSIVELY BY

BATTERIES
EDISON PRIMARY
Known

A,l-l-

as Cdison-Laiande.

FULL DESCRIPTION
Factory,

ORANOE,

NEW

S. A
Chluio

Olllce,

IN AIR

SUS

IMSION.
USED

IRK^O

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

"ABOUT

IVIETI

STANLEY INSTRUMENT CO.,
GREAT HARRINGTON,

MASS., U. S. A.

BOOKLET NO.

PACIFIC COAST AGENTS:
San Francisco, Cal.
CO.,^ Loi Anqelzb. Cai,.
( Seattle, Wash.
t

JOHN MARTIN &

U4 WABASH AVENUE

4.

COMPANY

New York

JERSEY, U.

CURREIM'

CURREIM-r

IN

EDISON MANUFACTURING

ACCOMPLISHED BY

-NA/

safe for yo\s

\A/.A-rTIVIE

iB^U-TERNA^-rilMO
IS

prompt and tru^

Over the bed of ballast rock
That keeps the trains from ju* &nd shock
That smoothly run both day and night
On the dustless Road of Anthracite

etc.

FLOTATION
IMl.EV'

signals

make the joumey

Formarly

SOME OF THE MANY USERS OF VILLARD RODS:
New York Telephone Co., New York.
New York & New Jersey Telephone Co., Brooklyn. N. Y.
Manhattan Elevated Railway Co., New York.
Co., Pittsburg, Pa.

OF *HTHItAOITC.

These &re the

Oftlce, 83

CHAMBEKS STREET

C

6
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A STOCK OF

HANG THEM UP
GIVE THEM JUICE

EDISON MINIATURE LAMPS
Should be kept by every
Central Station for rental
to their customers.
They
popularize electric lighting

THAT'S ALL

and bring a profitable

come from a small

A-B

1902

6,

in-

invest-

ment.
Very desirable for
Christmas Tree and Holiday Decorations.

ARC LAMPS FOR ALL CIRCUITS.

ELECTRIC APPLIANCE COMPANY,
CHICAGO.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
Qeoeral Electric Company, Harrison, N. J.

PRICES RIGHT

MICA WASHERS
'mi

218 Water

54

I

Showing New Ideas

PHIA.

VOLT=AMMETERS>
POCKET SIZE,
For Testing Batteries and Battery
Circuits, Locating Faults, Grouu<u»

accurate.

""reliable,

GO.,

Chicago.

E.

23d

NEW YORK.

St.,

all

types of

Reduces the working capacity of a
motor or dynamo, wears 'out the contmutator, wastes power and may cause

SPARKING
I

fire. All this

may be avoided If you uso

NEW

Brown.

will

PREVENT

Will keep the Commugood condition and PRE-

SPARKING.

YORK,

tator

K. T*

Absolutely Will Not

EG Cents per

$6.00 per Dozen.

Stick.

SEND POR FREE SAMPLE STICK.

BROWH & LEASURE,
Electrical Contractors,

in

VENT CUTTING.

Leasure.

E. E.

.......

The only article that

L.M. PICNOLET.
St.,

In Novelties

For sale by

K.

all

supply houses, or

Mclennan & CO. Soie Manutaciurers, 909,

It will

Electric Beating Apparatus.
SEN! FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATIHG CO.,
Cambrldgeport, Mass.
CHICAQO, Monadnock

Gam The

put that high gloss on the

Commutator you have so long sought
»tter.

100 Washington St., Chicago.

PAT

Post Hols
IN

IS-inch

Augery.

and we are well

pleased with them. Two men
can bore from 60 to 60 flve-foot
holes a day ^vith each auger.
Please ship us one more 12Inch auger at once, and
oblige. YourB respectfully.

AGO
r-'g

KOHLER BROTHERS,

West Bend Telephone Co.

They

will save you
In your

time and

money

TELEPHONE
CONSTRUCTION

CONTRACTINO ELECTRICAL ENGINEERS.

RAILWAYS

804 -IB06- 1808 -1810 -1812 Fisher

aud

West Bend.Ia.

ENGINEER AND CONTRACTOR,

LIGHTING POWER

10

June 19, IIKW.
Gentlemen: — In reply to
your letter of June 7tli, \vlll
say that we have two of your
12-inch Patent Post Hole

Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,

I

Well Auger

LU5TRATED-CATA.L0GUE

W. H. SCHOTT,
CH

s

THE WORLD. The

are especlaUy adapted for telephone and telegraph
post boles.

Long Distance Phone Central 2448.

Street Railway Plants.

E N T

IWAN'S IMPROVED
THE BEST

CHICAGO

Water Works Steam Plants,
Electric Light, Gas and

Block.

Brushes.

312 Fisher Building,
Telephone Harrison 3698.

and Decorative Work, also Xmas

Tree Lighting from Circuit or Battery Outfit.

Send for Circular.

1

St.,

SEND FOR CATALOGUE^

,

CITY.I

L.

Lake

PROMPT shipments In any quantities.
ACCURATE rating of all lamps.
PARTICULAR attention to specialties.

TOERRING LAMPS ARE MODERN.

Chab.

liT

AND ACCESSORIES

decreasing carbon bills, cutting down the
and greatly decreasing glass breakage.

cost of maintenance

78-80 Cortlandt

York.

MINIATURE AND CANDELABRA LAMPS

all tends towards greater or more economical production.
Toerring Arc Lamps have doubled the life of a twelve-

NEW

New

Manufacturers of

MODERN MACHINERY

YORK

St.,

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY

h lAMPS
inch carbon,

&

EUGENE MUNSELL

work, and give satisfaction
In all kinds and under all
conditions of soil.
For Sale by Hardware

Building,

CHICAGO.

and Implement Jobbers and Dealers.
Write for prices and
circular of our com-

Henry H. Humphrey,

plete line of post hole

augers and diggers.
Manufactured
Exclusively by

CONSULTING ENGINEER
Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

/inCR/CflPI

REFLECTOR^L/Of^T/no
CHICFIOO.

CO.

IWAN BROS.
Box 106.

STREATOR,

ILL.

December

6,
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FRANK N. PHILLIPS, PnesioeNT.
C. H.WAGENSEIL, TRCA9UHER.

eugene

p.

phillips,

nOWLAND

E.

PHILLIPS. VlcE-PnKS.

C.n. REMINGTON,

General Manager.

17

Jr.,

Sec

AMERICAN ELECTRICAL
WORKS,
PROTIDKKCK,
K.

Wa
\j

!

/

I.

bare and insulated electric wire,
ELECTRIC LIGHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Store. W. J. Watson. 26 Cortlandt St.
Chicago Stoke. F. E. Donohoe. 82 Lake St.
Montreal Branch. Eugene F. Phillips' Electrical Works.

New Yohk

MAIN OFFICES AND FaCTORIES. PH1LL1PSDALE,

R.I.

Six Years with General Electric Company.

THOMAS
THE

<'MAYER" DROP.
WRITE FOK rKICES.
Block, Chicago,

66 Broadway,

No.

THE MAYER ENGINEERING CO.
Monadnock

JOHNSTON,

J.

Counsellor at Law,

NEW YORK

-

Patent Causes.

"i.^.

CITY.

Patent Soliciting.

III.

DODGE SUBSTITUTES (?)for
THEll

ru SOLDERING

I

"is

STICK

MAKES SOLDER FLOW

WE PROTECT YOU

BY THIS
on a pink <

,„„..^

^/3. CHi&'rU.

From

Label

You Protect Yourse'f.

Li Bi

ALLEN

COi,

FOR SMALL
ISOLATED

Chicago FuseWire& Mfg. Co.

ELECTRIC

PLANTS

VERTICAL
AUTOMATICS
HAVE NO

Telephone Fuses

OUR

H'PEER

I

a MontK.

T. M.

STREET,

Daytona, Fla.

We have hundreds of indorsements just as strongr and convincing: as the foresoing:.
it to yourself to find out just what we can do for you.
During: the past eleven
years our advice and assistance have put many a man on. the road to progress and prosperity. You should ask it at once.
You owe

Fill

Out and Send in tKe Coupon TOOA.Y
Box 1002,

ANNOUNCEMENT.

SHAFT

GOVERNOR

I'lea.'^e

to the steady growth of our busiQess,
enable u.s to supply our Eastern custom-

Owing
and

GUARANTEED

ers

Speed Regulation

We

WE ALSO

BUILD THE VERTICAL
TYPE FOR BELTED OR D RECTCONNECTED SERVICE.

1

to

more

promjitly,

have equipped a complete factory
facture of our goods at

for the

manu-

—

trained in the details of

tlie

explain how

I

Electrical Engineer
Electrical Machine Designer
Electrician
Electric Lighting Supt.
Electric Railway Supt.

below.

Mechanical Draftsman

Textile Designer

Sanitary Engineer
Contractor and Builder
Architectural Draftsman
Sign Painter

Engineer
Hydraulic Engineer
Municipal Engineer
Bridge Engineer
Railroad Engineer
Architect
Cotton Mill Supt,
Woolen Mill Supt.
Civil

Mechanical Engineer
Machine Designer

X

Refrigeration Engineer

Marine Engineer

Wireman
Dynamo Tender
Motorman

business.

.Scranton, Pa.

cau qualify for position marked

Steam Engineer

Telephone Engineer
Telegraph Engineer

BUFFALO, N. Y.
87 PRATT STREET,
"SVe are now manufacturiDg and shipi)ing at

this address under the supervision of competent
and experienced men. who are thoroughly

to 120 Horsepower.

AND HORIZONTALS FROM

!

INTER-NATIONAL COR-RESPONDENCE SCHOOLS.

and Supplies.
I

PISTON VALVE

From 40

$90

to

C. S. too highly for what they have done for
me, and would not take $10,000 for what I have learned from them.
When I enrolled I was a dynamo tender receiving $1 a day; but today,
as a result of my training by mail, I hold the position of Electrical Engineer. I ara"under contract at $90 per month. I am positive that I would
have never met with this success had it not been for my I. C. S. training.
I.

Manufacturers,

Fuse Wire,
Fuse Links,

I

Day

$1 a

cannot praise the

I

Inc. SoleMaiulacturers, 1334 ColumblaAve. Chicago.

—

Chemist
Sheet-Metal Draftsman
Bookheeper
Stenographer
To Speak French
To Speak German
To Speak Spanish

20 to 200 Horsepower.

New York
N.Y.

Office,

SAFETY STEAM POWER CO.

853 Broadway.

-

St.

MAIN OFFICE:

60 S. CANAL ST., CHICAGO, ILL.
NewYork Foston Philadelphia SanFrancisco

358 Dearborn

Street,

-

Chicago,

III.

and No..
State^

City

lOM

FOR HIGH GRADE

INSULATING
VARNISHES
ADDRESS
Standard Varnish Works

chicago

THE BECKER TERMINAL HEAD.

new york
london
BUY YOUR BOOKS
<

CYRUS w. RICE

PATENT LAWYER

l>r..n.pti.nd<ur,lulAtUnll.,„l.,»„ll<-lllncl',.lCi.t»,

^^„„^^^
THE
FBOM

j

j

Bld9.,Chlcigo.
H..„uB.rrtl^.':'!w''!:.im''V/...M'.!.to......c. 'Elecinclan Pub. CO.. 610 Marquette

NATIONAL CODE STANDARD

25-pair Becker Terminal

A

Head with

lid .secured to hc;Hl

practical, absolute protection against lightning,

and fuses

in position.

sneak currents or

higti potential

currents from any source. No expense has been spared to make this Terminal Head
the best on the market. Wecan supply anything in the telephone line. Prices reasonable.

"0. K," leatherproof Wire.

CENTRAL TELEPHONE AND ELECTRIC
Chicago Oflice:
69 \V. .lackson BouL

Slow-Biirning

Prices and Samples on Application.

Factory:

G. Nagel Electric Co.,
Toledo (O.) Agents.

X-BAY APPAttATCS.

TK8T IlfSTKIJMEKTS.
portable Sets for Resistance, Faults,

Wire COm

PAWTUCKET.

R. I

Coils and X-Ray Machines for Battery and Power Circuits Direct
or Alternating
Permanent or
Portable 4 inches to iS inches.
control patents and are toie
makers of the

—

—

Portable

Sets

for

Insulation

and

We

Capacity.

and

Street,
8T. LOUIS.

W.

Post-Glover Electric Co.,
Clncinnait Agents.

Etc.

Office

909 Market

leatherproof

and Slow-BurnlDg Wire.

Phillips Insulated

CO.,

Galvanometers, Bridges, Condensers, Photometers, Etc., Etc.
II Catalogues in print, 4c in stamps.

—

Caldwell Liquid Interrupter.

Cunningham Mercury

Jet

Interrupttr.

Caldwell Stereoscopic Fluoroscope.

ELMER

G.

WILLYOUNe, 97-99

SIEW YORK,

Frankfort St.,
at.

\r.

Send for Catalogue No, 607
lOc in stamps.

*
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WANTED, FOB
similar

WAMT

advcrtise-

pients
{jo ivords or less), S'-Jo an
insertion; additional tvords jc each.
advertise^
ments (jo zvords or less), $i .00 an insertion: additional ivords 2c each.

POSITIOBT

WANTED

WANTED.

POSITION

As superintendent or manager of an electrieUeiht or power plant on the Pacific coast by
Have been in
thoroughly experienced man.
the business since 1880 and have owned own
plant for 10 years; also experienced in electro
deposition and electro chlorination, and own
patents on the latter process. Address H. B.
SLATER, care General Electric Co Los Angeles,
CaL
,

By young

graduate of
Swiss Polyiechnicum; foiir years' experience
in calculation of light and high tension power
stations, in design of generators, motors and
Address BOX
transformers best references.
140, care Western Electrician, 510 Marquette
Bldg.. Chicago.
electrical

engineer;

;

WANTED.

POSITION

As superintendent and electrician of an elecand power plant in city of population
up to 10.000 inhabitants, or would lease a plant
In West or Middle West; 14 year's experience:
Address ">'," 2003
references Al; married.
Pine St., Murpbysboro, 111.
tric light

Competent electrician and engineer to operate
Bteam and electrical end of one of the most
economicably constructed as well as good paying plants in the state of Illinois: one who can
take an interest in the company. The right
party can buy a controlling interest. Address
BOX 144, care Western Electrician, 510 Marquette Bldg., Chicago.

Engineer to take charge of 1,000 H. P. electric
Write
plant, compound condensing engines.
stating salary expected and give references.

KEOKUK ELECTRIC RAILWAY & POWER
Iowa.

About 90— 110-volt enclosed arc lamps in
Address BOX
good condition and now in use.
143, care Western Electrician, 510 JIarquette

Write

CO., 301

S.

FOR SALE.
35

AND SEND FOR CATALOQUE.

h, p. Gasoline Engine.

"Olds" 35 h. p. engine, been used about
four months; in best runuini; order; for sale at
abar^^ain. Address at once THE MORSE CEDAR
CO., Saginaw, Mich.

MORGAN SMITH
Machinery
Bought, Sold and
Exchanged.

Electrical

BUSINESS OPPORTUNITY.
A

^^ood ojiening exists for a hard working
few
electrical machinery salesman with a
thousand dollars. Must have unquestionable

REPAIRS
PEORIA,

Lowest
It Prices
Prices.

Switchboards
Built to meet
Specifications.

ILL.

Writ

WANTED.
MOTORS
SOO-VOLT MOTORS, FROM TWO TO

PIPTEEN HORSEPOWER.
ROSE ELECTRIC CO.
ST. LOUIS.

IMMEDIATE SHIPMENT:

TEN

AMMETERS.

FOR SALE.—

Old style Edison and U.

Pattern.
Material and

72-inch by 18-foot

S.

Ma'^''^
ft
P9ph
Luull. cbinery Purchased.
tt
WALSH'S SONS & C0.261WashingtonSt.Newark, N.J.

TUBULAR BOILERS

For Sale, Automatic Engines

Ful

CQ
00

125 Pounds Pressure.

Fronts, Fine Condllion,
No. 1

,

AM Accessories. Located In Dndell Railway Co. 's Power House
Compton and Papln Streets, St. Louis, Mo.

BOILERS.

ENGINES.

20x36x36 Inch Mcintosh & Seymour, four valve.
24x33 inch Buckeye.
22x33 inch Buckeye, style B.
20x42 inch Putman, four valve.
20x20 inch Green, center crank.

34x60
26x48
22K4a
20x48
20x48
18x42
12x36
12x24
24x48
18x24
13x18

17x30 Inch Buckeye, stj'le B.
16x20 inch Jackson & Church.
16x16 inch Green, center crank.
15^2x15 inch Armington & Sims, center crank.
loxl4 inch Ideal, center ciank.
13Hk18V^x15 inch A. A S., cross compound.
13xl8Hxl5 inch Phoenix, tandem compound.
14^^x15 inch Armington A Sims, automatic,
14x36 inch Rollins, four valve.
Send for complete monthly stock list.

llKx

One Geary Water Tube

Boiler. 175 H. P.
150 pounds pressure, almost new.
Two 150 Babcock & Wilcox Water Tube
Koilers, 135 pounds pressure.
Two 60x18 Horizontal Tubular,
Four 60x16 Horizontal Tubular.
One 6x16 Horizontal Tubular.
One 4Sx 6 Horizontal Tubular.
600 H. P. Berryman Heater.
200 H. p. Baragwanath Heater.
150 H. P. Kroeschell Heater.
500 H P. Excelsior Heater.
6x4x6and 5j4x3Hx5 Worthington Pumps,
Full line Marsh Pumps, new.

Internationa] Power Corliss.

for

Dickson Corliss.
Hamilton Corliss.

Wheelock

Corliss.

Harris Corliss.

Hamilton Corliss.
Hamilton Corliss.
Sioux Corliss.

1

liuckeye Automatic.
Atlas Heavy Duty Automatic.
Frost Center Crank Automatic.
14 Tavlor-Beck Automatic.

32-ln., 24-in., 22-in.

Double Leather

Belts.

WHITEHEAD MACHINERY COMPANY, Davenport,

Ia.

45th St and A. "V. R. R.. Pittsburg, Pa.
95-97 Liberty St., New York City.
1214 Marquette Bldg., Chicago, 111.

THR ELECTRI-

7th

St., St.

Louis.

AiLftlJ{

!

ForSale.four 60-K.

SECOND-HAND
We

InTlte correspondence
with those wishing to
buy or sell.

W

Fdlson Generators,

ROSE ELECTRIC

CO.,

600

Each $460

Volts, F. 0. B. Cars, Hamilton, Ohio.

U.S.METAL POLISH
\%

>DLrSHES ALL METALS. B»

GeO.W.

hOFFMAN

Z95.E.Wae;h[ngton5t. iNDiaNAPDL

'NEVER BREAK'

W.

Fort Wayne wood alternator, either 1,100 or
A. L. type, compound wound, complete with exciter and instruments.
3— l&O K. W. three-phase Stanley alternators, 2,750 or
150

K.

2,200 volts.

ELECTRIC LICHT GUARD.

2—120

W

5,SOO volts.

2—200 K.

W.

two-phase

General Electric,

133-cycle, l,100-volt,alter

—

Stanley alternators, 2,750 or

1— 120K.W. General Electric.
Tolts, December delivery.

K W.

nators.

1—175 K. W, Edison, bi-polar. railway generators.
3—100 K. W. Edison, bipolar, liO-volt generators.
1
i5K, W. Edison, bi-polar, liO-volt generator.
1— 30K. VV WestiQghouse, 110-volt, direct connected
unit with engine.
1—72x16 tubular boiler, 100 pounds, Hartford.

5,500 volts.

SILVER LUSTER.

A. S. type 1.100 or 2,200

CORLISS ENGINES.
BOOH. P. Corliss Engine, 16 and 30x-18 Cross compound
condensing Cooper-Corliss, complete with independent air pump and condenser; hea\-y sectional wheel
20 feet diameter with a7-iuch face. Ah good as new.

376 H. P.
I

twin Cooper condensing Corliss.

16x42

regory:

lO-VOLT GENERATORS.

2— 1,100-light, 65 K. W. Jenny.
2— l.lOO-liKht.ao K.W.Thompson- Ryan, 10 iiole.

3 ELECTRiccoT

and

204 Dearborn Street,
CHICAGO.

STATION EQUIPMENT COMPANY,
I

Willi

Cooper condenser.
Hiirh spt^ed automatics, from 250 H. P. down.
Write us for stock list of station equipments
accessories.

Immediate delivery.

St., Ciilcais,

5T.

'

ST. LOUIS.

SCHUREMAN & HAYDEN.

54-62 5.CLINTON

iaL iM*lt*fcliitWailMHitBai

60-CYCLE ALTERNATORS.

Dynamos and Motors.

|

I

1— 1,000-llght, 60 K. W. Siemen &
1— 1,000-light, 50 K. W., T. & H.

Halske.

133-CYCLE ALTERNATORS.

CHICAGO

dynamos, motors, meters and transformers
listed by tbis Company are at their warehouses
ready for Immediate delivery.
All

CO., York, Pa.

ILLINOIS ELECTRICAL MFG. CO.,

Principals only need
record and standing.
apply. Address BOX 145. care Western Electrician, 510 Marquette Bldg., Chicago.

60-K. W. EDISON, SOO-VOLT.

140 S. GIIMon

Qlves a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, rl^ht and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their Interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE REQUIRBMBNTS

Building, Chicago.

Competent electricians in every city to sell
and install on liberal commissions, our Adams

CAL SPECIALTY

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

FOR SALE.

WICKES BROS., Saginaw, Mich.

WANTED.
Secondary Generators.

CRO-

Sioux Rapids, Iowa.

ITHxlS inch Buckeye.

WANTED.
COMPANY, Keokuk,

WELL,

^9
w£

WANTED.

1902

flM'CORMICK TURBINE.

760

Direct System.
Electric-light Plant.
lights on. City Contract. Address N. H.

WANTED.

POSITION

6,

FOR SALE.

SAIiE and

COLUJUN

December

1-120
1—100
1—100

FOR SALE.

K.
K.
K.

W. Slattery, 1,100 volt.
W. Slattery, 1,100 volt.
W. Westingbouse, 1,100

1

volt.

I

1—70 K. W., T. H., 1,100 volt.
1—60 K. W. General Electric. 1,100
1—50 K. W., T. & H., 1,100 volt.
..S:

volt.

Alternators 125-133 cycles, 1.100 volts.

1— 400K. W.
1—200 K.
2—200 K.
1—150 K.
2—150 K.
2—120 K.

Westlnghouse, with exciter.

W. Stanley inductor, with exciter.
W. Wood (3 bearings), with exciter.

W.
W.
W.
1- 120 K. W.
12-120 K. W.
2— HO K. W.
1— 90 K. W.
4- 75 K. W.
6- 60 K. W.
2— 60 K. W.

Slattery (3 Dearings). l!lg bargain.
General Electric monocyclic.

Westlnghouse.
General Electric type A. S. 120.
General Electric type A. 120.
General Electric type A. S. UO.
Westlnghouse.

Wood.

General Electric A. 60,
Westlnghouse.
Large stock of direct-current machines.
Rend for monthly bargain sheet with complete
All apparatus
list and net prices of machines.

ILLINOIS

MAINTENANCE COMPANY,

1625 Marquette Bldg.

CHICAGO.

Patented Aug. 28, 1900.
A Perftct Guard.
Holds

Adjustable Clamp Socket.

Your

All Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver LusterPlnlsh.

The corrugation prevents

all

possible

chance of breaking. No screws to loosen and
out. Send for Illustrated Catalogue.

HAMBLIN & RUSSELL MFC.
WORCESTER, MASS,

fully guaranteed.

fall

CO.,

BUY

Electrical

Books

of the

Electrician

Publishing Co., Suite 510 Harquette
Bldg., Chicago. You will save TIME and
MONEY by doing so

EDISON COMPANY
REPAIR SHOPS
CMICACO
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT
1280.

Dynamos Armatures,

Ma/chlne and Carpenter
Work of All Kinds

Correspondence Solicited.

^

FIRST-CLASS EQUIPMENT THROUGHOUT.

Motors, Arc Lamps,
Fans, Instruments.

December

6,
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THE VICTOR TURBINE WATER WHEEL.
:u.E^-rF3io ^L-ickr^-rs.
-^r9 ^F9l\/IIMC5
OUR OTHER SPECIALTIES ARE;
Its high speed, close regulation, great capacity,
high efflciency, perfect cylinder gate and steady
motion will particularly commend it to all contemplating developing plants of this kind.

STEAM and POWER PUMPIN6 MACHINERY

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

STILWELL-BIERGE

IL°

&

^A.Y-roN,
NEW YORK,

SMITH-VAILE GO.
oi-aio.

PHILADELPHIA, 612 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON, 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
AUSTIN, Sales Agent, Smith Block, PITTSBURG, PA,

141 Broadway.

BOSTON. 73 Oliver Street.
NEW ORLEANS. 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

INCANDESCENT LAMPS
We

bought at sale 150,000 new, perfect incandescent lamps of standard make. They are clean, regular
goods, put up in barrels each containing 250 lamps. Our stock consists as follows:

Voltage:

Candle Power: 8, 10, 16, 20, 24, 25.
100, 102, 104, 105, 106, 107, 108, 1 10, 115, 120.
Bases: Edison, T. H. and Westinghouse.

Note Our Prices:
The above

In

of

lots less than

prices are for any candlepower or voltage,

3-4 cent.

We

handle

electrical

a barrel, 15 cents;

1,000, 12 cents;

apparatus

of

and

any

for

l(ind,

CHICAGO HOUSE-WRECKING

in lots of

in

lots

of 250,

13 cents;

in

lots

5,O0O or over, lO cents.

Edison or Westinghouse bases. Extra for lamps with T. H. base, each
also machinery of any description.
Write for Catalogue 156.

CO.,

W. 35th and

FARR

Iron Sts.,

CHICAGO.

TELEPHONE AND CONSTRUCTION
SUPPLY CO.

CHICAGO.

Manufacturers and Dealers in All Kinds of Tele*
phones, Magneto Bells, Extension Bells, Receivers,

Transmitters, Arms,

Bacl(boards and Telephone
Supplies. Brackets, Wire
Pins, Class Insulators, Knobs,
Pole Steps, Cross Arms and
Braces. We belong to no As-

sociation for regulating
Prices. One Price to all.
Send for Catalogue No. 16.

WESTERN ELECTRICIAN
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Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service.
250 K.

W. 3-Phase "Ceco"

Direct-Current Enclosed

Alternator.

u Ceco'^ apparatus

Is

modem

"Ceco" Motor.

in design^ accurate in construction,

and superior in performance.

Write

for

Catalogue 27*

Engineering Company,

Christensen

MILWAUKEE.
iiiMii

iiiiiif

—

jIgo telephone holder

— -nl

,^

m-

.'

Holds the 'phone wherever wanted— out of the
Can be fastened to any
or ready for use.
desk, wall or partition. Leaves the desk slide

way

free.
Adjustable to any size base. The holder
saves handling and avoids breaking. Retail price,
$2 50. Write for our liberal inducements to the

jiif"

.iSR".-— .-^^H'

trade.

MANUFACTURED BY THE

CHICAGO WRITING MACHINE CO.
Room
F.

424,

STEAM ENGINEERS'
LICENSES
Persons desiriEg to obtain a city, state,
or government license, to operate a steam
plant, will find "The Hawkins' Engineers
Series" valuable assistance, both for study

and reference.

The library

19 La Salle Street,

CHICAGO.

Bug-Proof Bell.
'oSinplG, d-in
By

sold for $12 on

i

W. PARDEE. General Sales Agent.

consists of seven volumes,
monthly payments of one

dolUr.
A complete catalog and description of the
books sent on application.
Theo. Audel & Co.. Publishers, 63 Fifth
A. venue, New York City.

Enameled °45c'

mail, prepaid.

Made

in plzes

2 to 8-incti. Dealers se;id for prices.
We also make Inventors' Models and
Special Electrical Devices.
Write us for prices.

SPIES ELECTRIC CO.,
87-89 W. Van Buren

WATSON

'IIV.T

Street,

Chicago

TURN-DOWN LAMP

MOTOR BENCH
GRINDER.

Teaches people to use more current by turning
lamps down instead of out.
Write for detailed information.

PHELPS

CO.,

50

Stafe St., Detroit, U. 8. A.

A

III.

PORTABLE DUST-PROOF

ELECTRIC GRINDER. A BENCH

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDEMSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6IO WILSON AVE., CHICAGO,

CO.,

ILL.

DAM!

TOOL WHICH EVERY MACHINE

SHOP

I

That is what every user of water-power wants and very few
have.
Most dams leak. "The Gravity Dam" is the name of
a 78 page book on dam construction.
It describes all kinds of
dams that leak and break and tells why they leak and break. It
also describes a dam that will neither leak, break nor wash out.

The
Mechanical Appliance
Company,

IHIS BOOK SENT FREE OF CHARGE
To

every present or prospective user of water-power
his address and five cents in stamps to pay postage.

BEARDSLEY GRAVITY DAM

Dam

&

Builders and Hydraulic Engineers,

THE COUNTRY

IN

SHOULD BE EQUIPPED WITH.
A TIME SAVER AND A MONEY
MAKER YOU CANNOT AFFORD
TO BE WITHOUT. ASK WHY?
BUILT FOR 10 AND 220 VOLTS.

who sends

CONSTRUCTION CO.,
Etc. ELKHART, INDIANA.

VI _>A/' A.
I

U K E e.

Ask for Bulletin No. 55.

.
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STOMBAUCHe

HCUABMOTS
THIS IS THE WRENCH
must be used to install the
3';, 5 and 6 Inch anchors.

that

W. N.MATTHEWS&BRO.,
DISTRIBUTERS,
603 Carleton BIdg., - - ST. LOUIS.

AIMCMORS
INTERNATIONAL TRANSMITTER HEAT YOUR MAGNETS RIGHT,
STANDS UNEQUALLED

IN

ONE
THOUSAND
MAGNETS

Workmanship,
EfTlciency and
Durability.
It Is

lOxJ^x^can be heated for hardening in
this furnace in ten
hours; every one per-

Clear, Distinct and Powerful.

IMPOSSIBLE
to

become packed

or deadened.

— Thousands of
magnets are ruined
by the old method.

fect.

We

manufacture a full line of public ex
change central energy and generator call
Telepliones and multiple and trunl<lng
switcliboards.
Correspondence solicited.

PATEXT ALLOWED.

The

INTERNATIONAL TELEPHONE MFG. 00.,
HARRISON AND CLINTON STREETS,

CHICAGO,

price of furnace

illustrated here is

U. S. A.

WE ALSO MAKE

$100.

I=IRST-CI-HSS
BRIDGING

'"°

You take no chances, you
cannot go wrong, you do more
work in one day than can be
done in three by the old method.
If your magnets are not
tempered right don't blame

SERIES

ihe steel man, it's the fault
tlie heating.
Thousands of
magnets are ruined by being
heated in the open fire.
We make several sizes, and
send our furnaces on thirty
of

COTwrBINING
QUALITY --^^ SIMPLICITY.

days"

trial.

CATALOGUE FOR THE
ASKING.

WRITE US AND WE WILL
TELL YOU ALL ABOUT

Chicago Flexible Shaft Co^^

IT.

Govm La Salle Avom and Ontario SU

THE

U. S.

ELECTRIC MFG.

CO.,

-

Butler,

CHICAGO,

Pa

MOON

TERMINALS
METALLIC
OUTER
CASE

. .

Protect the Telephone Cables
The Metal Case slides eitbcr
up or down and is more dur-

and convenient than
wooden box.
The Moon Terminal has

a

has never lost

a

itb'e

CARBONS

CONSUMERS CARBON CO
LANCASTER, OHIO,
Carbons of

all

U. S. A.

kinds and for

all

purposes.

record.
cable.

It

a

Write for Catalogue

and

Prices.

MOON MFG.

CO.,

43-49 S. Canal Street,

CHICAGO.

ILL.
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Sterling Direct Current Generators and Motors

iW^l Hi
I^^^^B

|^:|;#/^

9

^^1 BHBBBa I^^H
WE CAN

This apparatus embodies some

advanced

ideas.

Our

factory

but small

motors and

quantities,

which

makes nothing

generators

enables us

new and

to

in

large

quote ex=

tremely low and attractive prices.

INTEREST YOU

IF IN

THE MARKET.

WESTERN ELECTRICAL SUPPLY CO
ST.

LOUIS,

U.

S.

A.

WRITE TO-DAY FOR CATALOGUE AND PRICES.

"SHAWMUT"
ENCLOSED FUSES

RE-STANDARDIZED TO DATE TO MEET THE UTEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.
THE NEW SHAWMUT INDICATING FUSE.

Indicating

Type P Fuse,

intact.

Fuse blown, Bhowing auxiliary indicating patch white.

CHASE -SHAWMUT

CO., Boston,

MANUFACTURERS.
New York RepresentBtive
WM. 8. BROWN, 39 Cortlandt
New York City.
:

Western Repreientative
GRIER CO.. 128 W. JftCks.n Blvd.,
:

St.,

THOMAS

Q.

Chicago, UUnole.

6,

1902
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SCHEEFFER INTEGRATING

WATTMETERS
FOR
DIRECT AND ALTERNATING CURRENT

DUST AND BUG PROOF
Not

affected

A

by alternations or lag

in alternating current.

highly sensitive and accurate meter.
Special prices on yearly contracts.

WESTERN ELECTRICAL SUPPLY
WRITE TO-DAY FOR
CATALOG AND PRICES.

CO.

ST. LOUIS, U.

S. A.

HABIRSHAW
WIRES AND CABLES

WERE USED THROUGHOUT MARSHALL FIELD &

CO.'S STORES,

CHICAGO.

WIRED BY THE CHICAGO
EDISON CO., OUR
CHICAGO AGENT.

^Slf
cmi

THE INDIA RUBBER AND

Hk

GUTTA PERGHA

mmmk

INSULATING COMPANY.

as

SALES OFFICE:
15 Cortlandt Street,

NEW

YORK.

OFFICE AND FACTORY:

Glenwood Works,

YONKERS.
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THE
I

Western

Electrician

OF DECEMBER

1

3TH, 1902

>

Will contain the report of the Interstate Inde-

pendent Telephone Convention which will be
held in Chicago December 9th- 1th.
This
meeting promises to be the largest ever held
among telephone men and consequently the
above number of the Western Electrician will
prove of special interest to everyone engaged
1

1

*

telephone work.
Manufacturers and dealers desiring to
increase their trade with the telephone
exchanges of the world should be largely
represented in the advertising columns of
this important issue.
Orders and copy should reach us by
in

i
i

December

10th.

Western
510

'tfy'-^"^

nf

rp^

wpi'ii

Electrician,

MARQUETTE BUILDING, CHICAGO.

«-..Ju.>^«^^..^-.^.^..^j.^^^..^at«^^^ ..A.^^«>.^
^ ^-^.A.^^,^ i,i,j^,at^^^
mim^9W'w^wyff9^^
pi^p n
9W9^iffw^l^wflf^^i^9ti9^^9^fm'}\m
mijfmi m

.........
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^
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are you going my pretty
maid ?
Going to use a CHICAGO PAY STATION

Where

BOOKS
Make your
an

Telephone managers

have

book chosen from the following

New Dynamo

UP-TO-DATE SERVICE.

:

Badt's Bell Hanger's

Hand Book, cloth binding.
Hand Book, cloth binding

Hand

.

Hand

Book,

clotli

t.OO

binding... 1.00
1.00

Steven's Mechanical Catechism, cloth binding

1.00

Hawkins' Catechism

2.00

of Eleetricit.v. leather binding

Practical Electi'icity, leather binding

Tlie Inspector
AND

cloth binding... 3.50

Varley's Electro-Magnet, cloth binding

1.00

Buckley's Electric Lighting Plants, cloth binding

2.00

Simple, cloth binding

Trouble Man.

1.00

Haskins" Transformer, cloth binding

1.25

Houston's 2-volume Electrical Dictionary, half leather,

By

vei-y

cheap, half price

6.00

Watson's Electrician's Handy Book, cloth binding

Armature and Magnet Winding,

cloth binding.

Trevert's

How

Machinery, cloth

to Build

Dynamo

Electric

.

T
2,50

Experimental Electricity, cloth binding

5

1.00

Trevert's Electricity for Students, cloth binding

1.00

Trevert's Electric Railway Engineering, cloth binding

2,00

J
•
•

Trevert's Electrical Measurements for Amateurs, cloth bind-

ing

1.00

AUsop's Telephones. Their Construction and Fitting, cloth
binding

1.25

Induction Coils, cloth binding

Electric

Bell's

1.25

cloth binding

Power Transmission,

1,'25

3.00

Mailed anywhere on

.

2..'i0

receipt of price

Railway Motors, cloth binding.

2.00

cloth

binding

Bell's Distribution for Electric Railroads, cloth binding.

Hanehett's

&

Houston
cloth

Modem

Electric

.

.

&

No

Kennelly's Electric Transmission of Intelligence,

binding

Houston

Full of information and diagrams for the operator,
exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plans for exchange construction, complete
with diagrams of all up-to-date telephones and switch-

J
J boards.
f
This is a practical book, written in
and for anyone interested in telephony.
J

$1.25

AUsop's Bell Consti-uction, cloth binding

-lllsop's

DOBBS.

1.50

.

binding

Allsop's Bell Fitting,

A. E.

2.50

Trevert's

Ti'evert's

\

2,00

Thompson's Polyphase Electric Currents,

Made

.

.

.

plain language,

ONE DOLLAR.
Substantially bound

technicalities.

Kennelly's Blecti-ical Measurements, cloth bind-'
1.00

&
Houston &
Hou.ston &
Houston &
Hou.ston

Kennelly's Electric Heating, cloth binding

1.00

Kennelly's Electric Arc Lighting, cloth binding. 1.00

I

Kennelly's Electric Motor, cloth binding

t

1.00

ELECTRICIAN PUBLISHING
SIO

CO.,

MARQUETTE BUILDING, CHICAGO.

Kennelly's Electric Street Railways, cloth bind-

ing

1.00

&
Houston &
Houston &

Houston

Kennelly's Electric Telegraphy, cloth binding.. 1.00
Kennelly's Electro Therapeutics, cloth binding.

Kennelly's Electricity

Made Easy,

Wiener's

Dynamo

.

1.00

It

cloth binding. 1.50

Merill's Eleetiic Light Specifications, cloth binding

1.50

Electric Machines, cloth binding

requires

Capital,

Electrical

Knowledge and Good Mechanics,

3.00

as well as Patience, to
of

in cloth.

1.00

ing

Any

111.

1.00

Dobb's The Inspector and Trouble Man, cloth binding

Haskins' Electi-icity

I30 La Salle Ave., Chicago,

1.00

.

Book, cloth binding

Badt's Electric Transmission

Chicago Pay Station Co.,

$1.00

cloth binding

Tender's

Badt's Incandescent Wiring

the public (like the
" pretty maid") enjoys patronizing an

Write for Full Particulars TO-DAY.

list

Price.

Webb's Telephone Hand Book,

discovered a
sourceof revenue and

WHY?

friend or yourself a Christmas present of

electrical

which we recommend

Badt's

she said.

Sir,

the above

books sent prepaid

Write

for free

on receipt

of price.

make

a

SUCCESSFULTELEPHONE.

book catalogue.

AMERICAN
ELECTRICIAN PUBLISHING
SUITE 510,

TELEPHONES CALL
ARE A SUCCESS

MARQUETTE BLDC,

LET US SEND OUR

CHICAGO.

CATALOGUE
AND TALK PRICES
»0f>^iimmm^»mtmtt^»tt00m^ wr t*

GENERATOR

CENTRAL
ENERCY

CO.,

'

AMERICAN
39

ELECTRIC

JACKSON

TELEPHONE

BLVD.,

CHICAGO

CO .
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AND BOILERS
PROTECTED
^V «-ISIIMO

POWER INCREASED

Dearborn Vegetable Boiler Compounds.
MADE TO SUIT THE WAT£R AS PER ANALYSIS.

yrrsT

yrrrsr
'NA/IWI.

27-34 RIALTO BUILDING, CHICAGO, ILL.

O ESISTANCE rods

l-i

KOGAR,

Dixon's Graphite
give high resistance in contracted space.

Any

size,

any

and booklet

of

Ask

resistance.

for

sample

125.

JOSF.PH DIXON CRUCIBLE COMPANY, Jerpey

City, N. J.

slden't:

Telephone: Harrison SOSiO and 3031.

WE BUY OLD BELTS
OS SCRAPS. ANV SUB OR
i£OMOitlON.

"Two

mm CLEAM. »lEfAttt AND RENEW
OLD BELTS.
CEATHER PRESERVER MFQ. CORP.
27 W. MONROE

ST.,

CHICAGO-

Baits

f9

TrHn3ni23iiHrf
THE ONLY KNOWN METHOD OF

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

ASK

MECHANICAL BOILER CLEANER
WR.MA50N Manager.

4-13

CO.

YOUR-

WESTERN UNION BuiLDlNG. CHICAGO.

SUPPLY
HOUSE.

UPRIGHT

SAMSON TURBINE

AND

Sole Manufacturer*

HORIZONTAL

THE VOUGHT-

ESPECIALLY ADAPTED FOR DRIVING

BERGER
COMPANY,

ELECTRIC LIGHTING and POWER PLANTS,
On account

of Its

HIGH SPEED and EFFICIENCY,

BALANCED GATES.

also

maintained to such a High Deeree of Perfection, assure exceedingly close regulation
and economical use of water. Copy of "Official Holjoke Tests furnisned on application.

Tbeae

qualities,

'

LA GROSSE, WIS.,
U. S. A.

Write Dept. "D" for Catalog.

JAMES LEFFEL &
SPRINGFIELD, C,

AMERICAN"Si:r
ARE THE BEST. Sand

tor dMcrlplivi Circular.

The Inspector and Tr ouble

Ma n.

A dialogue between the telephone
man and his assistant, showing how

to over-

come

Absolutely Non-Infringing.
Protection Guaranteed.

AMERICAN BATTERY CO.,
EST'D less.

171

S. Clliilon St.,

difficulties

Chicago,

III,

A

arise in conductinfr a
valuable and instructive

THE INLAND PRINTER
214

MONROE

ST.,

....

ELEVATING = CONVEYING

trouble

which

telephone exchange.
book, 106 pages, $1.

CO.,

U. S. A.

NEW CATALOGUE

CO.,
CHICAGO.

MACHINERY

SEND FOR COPY

NOW READY

/ii^JEFFREY MFG. CO. COLUMBUS.O.USA.

TO
THE

GREAT NORTHWEST

THE TELEPHONE HAND-BOOK

ARE YOU LOOKING FOR MONEY?
If so.

buy WALRATH 045 OR GASOLINE ENGINES
and get light on the subject.

THE WALRATH

The Wisconsin Central Ry. will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul,

BT

HERBERT LAWS WIKBB.
Price 91.00.
The only oomplete and

practical
of its kind on the market.

w^k

PUBLI8HBD BT

THE ELECTRICIAN PUBLISHING
Suite 610 Marquette BulldlDK,

Received the Highest Award at
the Pan° American Exposition.

Minneapolis. Ashland, Buluth and the Northwest. Pullman Sleepers are attached, and meals
in dining cars are served a la carte.
Nearest
ticket agent can give you further information.

JAS. C.POND,

CO.,

OMoA^

Gen*l Pass. Agent,

Milwaukee, Wis.

It will produce as good a commercial light as that of an automaticsteam engine, either belted

or direct connected generator.
Simple, Economical and Reliable.
fcend for Cataloijue W.

MARINETTE IRON

WORKS MFQ.

The Sterrett Oil Pump

CO.,

Has been improved

MARINETTE, WIS.

AGENXIKS-

tlian

801 Fisher BulUlDg, Chlcairo.
619 .Slevenson HulldlnB, Indianapolis.
703 llljou HullilInK, Plttsburf;.
MacKay KnpineerluK Co., 140 Broadway, New York.

Mackay

ever for

OUR.

Ent'lneerliig Co., lOi) lioylslon St., Boston.
Strong, Carlisle ^ JIammond Co., Cleveland.

so

tliat

haniJIing

REG.TRADE MARKS
'

\

'^^^-Vur>.JS^arvf

,/j\^

Jhe Rhosphor

Bronz E SmeltingCo.Iimited,

2200 Washington ave.,Philadel,phia.
"ELEPHANT BRAND PHOSPHOR-BRONZE"

—
— DELTA METALFORCINGS
CASTINGS, STAMPINGS
and

IN THE'

U.S.

aft

better

now

valve

oils.

You

siiould send

once for early delivery.

SENT ON

30 DAYS' TRIAL.

STERRETT PUMP CO.

INGOTS.CASTINGS, WIRE, RODS,'SHEETS, ETC.

ORIGINAL AND Sole Makers

your order

is

NEW PATTERNS

will be out in a sliort time.
in

it

heavy

67

EAST SIXTH

ST..

ST.

PAUL, MINN.

—
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RENEWALS
December

an important month for the re-

is

newal of subscriptions.

If

your subscription

expiring this month, or even

FOR THE

HO LI DA YS

January,

it

renewal

now

send

to

extended on

books

our

in

your

in

may be

so that the subscription

plenty of time to

prevent your missing any copies.

To make

Christmas

a

ELECTRICIAN send us
WE CARRY THE MOST COMPLETE STOCK

expiring in

is

it

your interest

to

is

if

is

whom

the person to

the

WESTERN

the

gift of

name and address

you wish

of

sub-

to give the

with the annual subscription price of I3,
and the paper will be sent regularly for 52 weeks.

scription,

SEHO FOR CATALOGUE

With January
volume

ist will

will complete its sixteenth

during 1903

it

first half of

its

and

and the

seventeenth year, the paper hav-

founded July

ing been

begin the thirty-second

WESTERN ELECTRICIAN,

the

of

and continued

1887,

2,

under the present management for this entire

Etecirician Publishing Co,

period.

510 MaptiUBtte Building, CHICAGO,

future,

We
and

offer the past as a

guaranty of the

addition pledge the best efforts of

in

an experienced and competent staff to the constant

improvement

The
for the
in

New and Revised

JUST ISSUED.

Edition

KEMPSTER

B.

MILLER, M.
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E.

purpose of assisting everyone interested

art.

It is

I

.-listory

and Principles

—

of the

and

a general electrical

paper, and gives to

ments of the

—

Magneto Telephone. IL History
and Principles of the Battery Transmitter. IIL The Telephone Receiver.
IV.
Carbon Transmitters. V. ^Induction Coils. VI. Bat-

Chapter

—
—
—
IX.
VII. — Calling Apparatus.
VIII. — The Automatic Shunt.
Commercial
CallThe Hook Switch, and Circuits of a Telephone. X. —
ing Apparatus.
XI. — The Telephone Relay or Repeater. XII. — Selfinduction and Capacity.
XIII. — Telephone Lines,
XIV. — Simple
Switchboards for Small Exchanges.
XV. — Listening and Ringing Apparatus for Switchboards, XVI. — Self-Restoring Switchboard Drops, XVII.
—Complete Switchboards for Small Exchanges. XVIII. — Lamp Signal
Switchboards. XIX. —The Multiple Switchboard, XX. — Transfer SysXXI, — Common-Battery Systems,
tems.
XXII, — House Systems,
XXIII.— Protective Devices. XXIV.— Distributing Boards. XXV.— Party
Lines Non-Selective. XXVI. — Party Lines. Step by Step Selective Signaling. XXVH.— Selective Signaling by Strength and Polarity, XXVIII.
— Harmonic Systems of Selective Signaling. XXIX. — Wire forTelephone

readers

its

Use.

XXX.—Pole

Line Construction,

XXXII.— Underground Cable
XXXIV. — Automatic Exchanges,

ing.

XXXVI.

— Specifications.

518 large octavo pages, 379

XXXI.— Overhead
Construction.

XXXV.

Illus.

Cable Con-

XXXIII.— Test-

— Storage

Batteries.

technical

and

electrical

and

scientific articles

news

allied fields.

cover

all

This is the first
in the
English language. The author was peculiarly qualified for the
task, having been an examiner in the U. S. Patent Office in
the telephonic class, and subsequently as a telephone engineer
had a wide experience in every branch of telephonic work. The
text is profusely illustrated by cuts of commercial apparatus
and carefully prepared diagrams of circuits. No diagram is
given without a full explanation. The apparatus, circuits and
methods of the American Bell Telephone Company and of the
various independent companies are fully described.
The
apparatus and methods used in making all of the tests required
in commercial telephone work are fully treated.
Copies of this or any other electrical book published sent prepaid^
to any address in the zuorld, on receipt of price.

SIO Marquette Building,
Co.,
CHICAOO, ILLINOIS.

Its

the latest

inventions and improvements and keep the reader

thoroughly informed of

art.

Its

special

all

that

is

written

articles,

prominent authorities, as well as
cles, are of the highest order,

its

new

in

the

by the most
general arti-

and no interested

person can afford to be without the paper.

SUBSCRIPTION PRICE PER YEAR
Of Fifty=two
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Price, $3.00.

complete treatise on Telephony

Electrician Publishing

scientific

the latest

all

teries.

struction.

published

is

and keeps them thoroughly informed of everything that is going on in all the different depart-

American Telephone Practice
Bv
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GET BUSY WITH YOUR THINKER.
You

spend a

lot

where you

of time deciding

will

when your

instruments

We

Of what use

?

^

down ?

cross-arms break and your wires arc

are your

^

^

^

send you Florida Heart Pine Cross-arms, direct from our mill in Brooksville, Fla.

will

TKe
BRANCH OFFICES:

How much

buy your telephone instruments.

time do you devote to the question of where you buy your cross-arms

Pole

Stocrvdecrd

Tie

@.

Wilmington. N. C.

44 BroaLd

Brooksville. Fla^.

KOKOMO TELEPHONES
Always Up-to-Date.

Co.,
New York

St.,

The
Pioneer

Famous

Limited.

Train

WE MANUFACTURE

of the

SWITCHBOARDS. TELEPHONES

World.

ALTONS

AND EVERYTHING FOR
COMPLETE EXCHANGE.

Chicago— St. Paul— Minneapolis

Write for Catalog and Prices.

VIA

190.3

KOKOMO

TELEPHONE AND ELECTRIC The

FENCING;
^ GIKL,^

St. Paul Road.

(Chicago, Milwaukee

MFC. CO.,

&

Paul Ry.)

St.

Equipment and Service

KOKOIVIO, IND.

Uaequaled.
Time

maps and information
furnished on application to

f

jEbwARDS

The

'Best

of Everything

F. A.

tables,

MILLER, General Passenger

Agent,

Chicago.. ll\

A^pCo.

Copyright, igoa
byC.
A. R'y.

&

ART CALENDAR
Foiirfi;raceful

poses from

life;

high, reproduced in colors.
of liihographic art.

"

THE

through train service of the
Chicago & North-Western Railway from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
as modern and
management can make it.
perfect

Porcelain Insulation.

Style

Front.

A— Lights whendoor

out when door
Style

in

!s

open;

when door

is

open.

THE ECO DOOR SWITCH OPERATES
LIGHTS "EVERY OTHER TIME."
Approved by the National Board of

Und

erwritera.

cisco, daily.

The Colorado

Special,

MONON ROUTE

only

two niehts^toDenver from the Atlantic
seaboard. Solid train Chicago to Denver.

A^NIP

TheNorth-WesternLimited.
an

electric lighted daily train

H. R. MCCULLOUGH,
Vice-President.

W.

B.

C.M.aP

Riw yT

LUXURIOUS PARLOR AND DINING
CARS BY DAY.
PALACE SLEEPINCAND COMPARrT
MEMTOMRS
BY NIGHT.
e -TR^AINS C»%.IUY SETWEeN
CHICAGO AND THE OHIO RIVER

between

Chicago, St. Paul and Minneapolis.

3'.!

^Ew/yowK

8 AREYOU LOOKING FORTROUBLE?
•
IF SO, GET A COPY OF

skillful

The Overland Limited^ a
magnificent electric-lighted train, less
than three days Chicago to San Fran-

is closed.

B— Lightswhendooriscloeed;

out

KNISKERN,

Gen'l P.istf'randTkt Agt.

Chicago. III.

WM

M-^DOf.

«»-.o.-..Mo„

H-Y

FRANKJ.REEDAiHin^t.aT

CHICAGO

TROUBLES
I TELEPHONE
AND HOW TO FIND THEM
— IN—
BOTH MAGNETO AND COMMON BATTERY
SYSTEMS.
Sth Edition Just Out.
Electrician

GHICAeO.

.

METER
WITHOUT
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaffected by Alternations or Lag
Alternating Currents.

In

A Highly Sensitive and Accurate
Meter.

DIAmOND METER
PEORIA,

ILL.. U. S. A.

CO.,

Price, 25c.

Publishing Co.,

610 Marquette BaildiBK,

CNASKROCKWEU
^"""-o"

SCHEEFFER

MKTcn WITH CAse.

THE ONIj^ WAY "

own one

toGEO. J. Charlton, Genera] Passenger Agent
Chicago & Alton Railway, 32S Monadnock
Building, Chicago, III.
The nest railway line between Chicago,
St. Louis, Kansas City and Peoria,

CTlie

Wire Connections

figures ten inches

Highest example

of these beautitul calendars is
to send Iwenty-five cents, with name of publication in which you read this advertisement,

to

DOOR Lnneen).
SWITCH

iO0!

City.
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CEDAR POLES

LINDSLEY BROTHERS COMPANY.WnOLESALE PRDDUCERS""Src1"=c°.'-°'=
PORTLAND.OREGON &SPOKANE,WASH. SQ-FOOT TO 80 FOOT POLES OUR

WE WILL

SPECIALTY. MAIN YARDS,MENOMINEE,

Central Manulacturin; Go.

AMONG THE

BE

M ICH

Chattasoosa,
Tetn.
Mfrfl.

Men

Pole

at
Oal:

—

like to

meet you

Our room

there.

is

UN

.STOCKS

IL&MD.

Delivered prices quoted, F. O. B. cars, your city,
la any quantity.

just opposite
Send your Book Orders

the elevator Exhibit floor.
No trouble to find us.
If you're not coming, write us an3'way, and get a prompt
reply, giving the lowest pole prices made this year.

TAKE DOWN THE NAME NOW

LUMBER COMPANY,

IVIALTBY

Tellow Fine,
Cross Arms,
Looist Fins,
Fii3, Slectilcal UonlAings, Oak Biaotets.

LARHK

the Convention.
We would

and

Dealers In

to

ELECTRICIAN PUBLISHING CO.,
510 Marquette

Bldg., Chicago.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

FULMER LUMBER

D. M.

CO., Florence, Wis.

THE SEASON IS GETTING LATE
=AND YOUiREQUIRE^^
POLES
CEDAR OR CHESTNUT
on
we can
IF

supply you
WRITE Us FOR PRICES.

For Fall construction work,

THE MORSE CEDAR

short notice.

CO., "Producers," Saginaw, Mich.

CEDAR POLES.
From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

i

WORCESTER
MARINETTE,

C. H.

i

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

LINE

a.

W.

BUILDERS' TOOLS

Our Tool Booi teas

about them.
la of Interest *o all llnemeiL Get &
copy now. FREE.

Headquarters ttr Linemen's Tools.

WATHIAS KLEIN

&

S0NS,''t^c7/(?o"'^ir'-

POLES.
to

80

ft,

Chemical Building.

want your
W.

C.

ARMS.
PINE

AND

THE PORTER CEDAR

'"V£

CO.,

MICH.

inquiries always.

sterling & SON,
MONROE, MICH.

TIES.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

»AY

POLES

YOU

KELLOGG SWITCHBOARD and SUPPLY
229 SO. CREEN 8T.,^^^^

FIR.

CO.,

,^^

ht?

1

-Kr-rt

(

gSS;?„.ft
SSsftTp'!
OtHLJ^b.

.

Keystone Telephone Building, Philadelphia, Pa.

Electric Buildf
Building, Cleveland, Ohio.
13,^3
346 liroadway.
Broadway, New Yorlc.

,'
,'
t

o.

CROSS
LONG LEAF

BROOKS,

L.

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

St. Aubii Ave., Detroit,
Manufacturers Tool.s and Iron Work for
Telephone and Kailway Construction.
IT'LL Pay You Well,

BERTHOLD
& JENNINGS,

We

PRODUCERS.

ANDERSON & SONS,

ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

H.

Denver, Colo. (Main Office,)

HALL

POLES, TIES, POSTS.

Poles CEDAR
IT \A/I

list of requirements
for quotations to

5i3fJ

VREELAND,

F.

TOMAHAWK, WIS.
hipm^ri'ts frowm k.are;^ S-fc^eK.

POLES

Send
M.KlEIU

Address B.

CO.,

TORREY
CEDAR CO.,

^Sm
Ek

•rompt

Productrs and Wholeialars of Whita Cadar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

Cedar

stocks; Idaho-Montana.

WHITE CEDAR POLES.

WIS.,

I

Western Cedar Poles.

.

h.uebe:i-

J.

Producers and Wholesalers

\A/Hi-be

Cedar

of

Main Yard and Office at MENOMINEE, MICH.
ranch Yards-Nathan, Mich.; Stager, Mich., and Pembine, Wis.
We

tave a good assorlmcot

of Poles

on band, and can execute orders promptly.

Write us lor Prices.

t^S^^^""
CEDAR POLES
UPON
SPECIAL PRICES

PaKXaXaAA^ (VwVXcvVa/ §)A\^^wWv«rV ^JUTW ^^.
A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exetiange, Minneapolis.

Minn.
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Westinghouse
Transformers
The

larger sizes of

have corrugated

Westinghouse Type N, and O. D. Transformers

cases, exceedingly light in

weight and approximately

2V2 times as large in radiating surface as a plain case of the

Their value

sions.

in

same dimen-

maintaining low-running temperature

is

obvious.

WRITE FOR ILLUSTRATED TRANSFORMER BOOKLET.
Westinghouse SO K.W., O. D. Transformer.

&

Westing:house Electric
Sales Offices in

all

Mfg. Co.
PITTSBURG, PA.

Large Cities.

Nernst Lamps
E ASILY
R.EDUCE

No

/d&,

RENEWED
COST OF LIGHT ONE HALF

SHADOWS CAST

So FT

WHITE LIGHT

T„ E

SAME AS DAYLIGHT

L OW

MAINTENANCE COST

A. WAYSRELIABLE

M

ORE LIGHT FOR LESS MONEY

P ERFECT DISTRIBUTION OF LIGHT
S UPERIOR QUALITY OF LIGHT
WRITE FOR ILLUSTRATED BOOKLET

Nernst

Lamp

No.

6.

Pittsburgh, Pa.; New York,
Sales Offices
120 Broadway; Boston, 131 State Street;
:

Co.

Or address any Supply Dealer.

Philadelphia,

710 Girard Trust

Building^-

|i)i)J
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DUNCAN
Integrating Wattmeter
FOR DIRECT AND ALTERNATING CURRENTS.

BUILT STRICTLY

BACK
GEAR.ED

MOTORS

IN

TYPE E

ACCORDANCE WITH

For direct current circuits.

PRESENT DAY
REQUIREMENTS.

A

medmirv speed
motor with reducing
sm.ak.ll«

geak.rs w^ill

of

&

do the >vork

specially designed

slo>v speed motor of
greater

size

a>.nd

cost.

From 2 to 20 h. p. Type E

JUST THE METER

back geared motors

a.re

starvda.rdized

115.

230

FOR

DIRECT CURRENT LICHTINC

an.d

enclosed

for

500 volts, open,
o'-

sen\i-enclosed

AND

POWER CIRCUITS
WRITE FOR PRICES

Duncan Electric Mfg. Co.

Send

for Bulletin 1036.

Wayne

F,o r t
Electric

Works

MAIN OFFICE AND FACTORY
Fort Wa,yn.e. India^nat.

MANUFACTURERS OF ELECTRICITY METERS

LAFAYETTE,

IIMD.
KM

\Vh.;:3lLKi\

^THE "EILIOIT"

!5JST!?MiEKTS.
KX&HANGE, TOLL

PARTY LIKE
WORK.
SlncHy High
Cracie '''hroughout
(K C Gen. and
i^lnyers,)

u

^

iiorjval,

tballenge
Years
Expeiience.

Sei^enieen

Try our pbone'a
Prove- our claCfa.
K- all

weask,^*^

\Vrlte for cata-

ogue and prices.
You'll never re
gret

It,

Tie

Elliott

Teleplioiie Co,
518-520
Massflchuaetts Ave.
ladianapolis, lad.

VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

and

special shapes.

VULCANIZED FIBRE

Catalogues and samples on application.

CO.,

-

Wilmington, Del.

The Bossert Electric Construction Go.

MANUFACTURERS OF
STEEL. OUTLET ASD JUIVCTIOW BOXES,
aWITCHBOARDIS, PAKKL. BOARDS, SWITCHES, KTC.

EUILDA

111

IVI

O O IB R IM
AMERICAN ELECTRICAL HEATER CO.
Manufacturers Electric Heating Appliances,

Write

vsw
MECHMKEDMFT
IT
TAR
CO{BT{S

193-197 River

for catalog^uu.

St.

DETROIT MICH

BARE COPPER WIRF.

RUBBER COVERED W! R E
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

I^ESS

Is independent ofveatKer. TKefiuiis
positive in action. Responds instztnilx
to sudden demands for mere steam.
Burns dieapfiiel. Costs practicaljy nothing
ior operation -wlien exhaust steam, is utilized

B.r. SXVJRIEYANX
NIW YORK

-

FHII,AI>£I.FHIA -

Co

^^^m

CHICAGO

'

POWER CABLES.

X-ONDON

I

JOHN

A.

RDEBLING'S SONS CO.
TRENTON,

I Black Diamond
Est. 1808.

File

Works!

Inc. I8»S.

Special

Twttve

Prize

Medals

Awarded

Gold Medal

at

tntern^lional

at Atlanta,

Expositions

1895.

ova

on bai/k in kvwrv iLitA»»M« habdwabk
KTOKK IN THE CNITKU ISTATE» A»l» CANAJDA.

i&ooia» Auv,

I &

H.

-

JjJ

BARNETT COMPANY

PHILADELPHIA, PA.

^

'4^^^^^^^¥^^^l ^%'^^^^^^^^¥^'

'T^'^-i

OFFICE WIRE.

TELEPHONE CABLES.

N. J.

SAN FRANCISCO.

INTERSTATE TELEPHONE
,

?0l.

OopTrtght, 1»1, by Electrldftn
PabllBblns Company, OMoAffo.

$3.00 Pel Ahui.

nil.

CHICAGO, DECEMBER

13,

Sctered at Chicago Poatofilcie aa
mall matter of toe seoond claes.

1902.

IMPI
FY WIRESINSULATED
llwlr kb^
AND CABLES.

N.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WE»TERN
"" SELLING AGENT,
The Simplex Electrical Co.
HIXSON.
H. R "rnx'sSN*""^'
70-81 Cornhlll,

CHICAGO.
ll37Mona<inock
Monainock Block. CHICAGO

ES

""o'u'iM ^li'ti.

!

y,f j^gj^

253 Broadway, New

AND

Geo.T. Manson.Gen'l Supt,
W. H. Hodglns, Secy.

York,

LIFE,

EFFICIENCY

CO., Ltd

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF
Paranite Rubber Covered Wires and Cables,

Ai

MFIi. CO., Warren, Ohio.

Gable

Underground

Standard

Go.

1225 Bets Bldg..
56 Liberty St.,
New York City. Philadelphia, P%.
101 Milk St., Boston.

Westinghouee Bldg.,

Chicago.

Pittsburg.
Mills Bldg., San Francisco.

ElecfrlcCables,Conduits,Wlresand Accessories.

jnHtESBORO, IND,

at Factory.

THAT'S ALL.

822 The Rookery,

I.

MINIMUM
COST
PER CANDLEPOWBR.

STERLING SPECIAL

STERLING ELECTRICAL

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

Wires are tested

THE

LIQHT.

TELEPHONE, TBLEORAPH AND FIRE ALARM CABLES.
All

I.

CO.,

""i" <"^" ^'^ Factory, TRENTON, N.

83"barcuv'si"^ET.

MAXIMUM

W.a.Her.

R.

Kational Code Standard.

CRESCENT INSULATED WIRE AND CABLE

FOR

Sole Manufacturers of

•«"•!'"'•

iPiN^ O/XBt-BES.

WIRES AND CABLES

RUBBER ISrsriiiATION.

THE OKONITE

Co.'s

CRESCENT RUBBER INSULATED

1893-World's Fair,
Medal for Rnbber Insulation.

proof

Rubber

OFFICE AND FACTORY: BRISTOL.

1889—Paris l&xposition.
Medal for Bnbber Insnlation.

Okonite Wires, Okonite Tape, Manson Tape. Candee

National
India

R

1.

NO. 24.

RUBBER COVERED

BOSTON, MASS.

TBLE STJlKDABD

10 Gerts a Copy.

Alao nielt Orade Babber Covered Wires and Cablm.

2,000

IN USE.

and Multipolar Motors
from K to SO horsepower. Dynamos from 10 lights to 700. We sell
or rent. Good profits loragentBThe Hobart tlcc. lAig Co.Troy, Ohio
Bipolar

BARE AND INSULATED
TURN-DOWN LAMP
Teaches people to use more current by turning
lamps down instead of out.
Write for detailed information,
PHEJ.PS CO., 50 State St., Detroit, U. S. A.

tub:

ELECTRICAL WIRES

iPBOENlX GLASS CO.

OF EVERY DESCRIPTION.
CROWN

The Franklin Dynamo
50 Watts.

MANUFACTURERS OF

RAIL BONDS.

GAS AND ELECTRIC

10 Volts. S Amperes.

Setsofmatecomplett machines.

GLOBES,_SHADES,

3.000to4,000revolatiOTis.
risl. finished part?,

For amateur eonptnictioti— vtry eitltient-Will drive a aentaleDgiDe. sewing
macblne or small JaCbe; run as a penerator. will furnish current fr-r six 6
eandle-powerloropa. PartsJS 50.?6.t8.S0.
Complete 812.60. Writ© for circular 16.

PARSELI.
119-131

American Steel &Wire Co.
CHICAGO.

& WEED,

NEW YORK.

WORCESTER.

DENVER.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

SAN FRANCISCO,
Pittsburg.

W.SlstStreet.>ew York.

THE

Century Building,

NEWARK,

N.

New

York,

Chicago.

!.;:

COIITIHUOIIS RAIL JOINT CD. OF »W.
Gknbrai. Ofpicbs:

Etc.

J.

is

Orer ceo thousand (10,000) milesinuse. Kecelved the highest
award in its class at Paris Exposition, 1900. and

P=K ROSETTE

smooth and don't bold

so looks

dust,

neat for years. Isn't this worth a good bit

?

Pan-American. Buffalo. IdOl.
In

Sheet or Wire for

all

Purposes.

Just specift;

SCRAP PURCHASED.

AMERICAN PLATINUM WORKS

Platinum
WESTIIH
** —^^im

Formerly C. F. Croselmlre.

251 to 2S5

New

Jersey R. R. Ave.,

Newark, N.

In^tJoment

NEWARK.
NEWARK,

N.

PAISTE CO..
Philudelphla
-

H. T.

CHAS. ENGELHARD, Gen. Mgr.

EleoWieal

U/oiri-rlv
Park,
Wavtrly Parle.

"F = K"

Chicago

-

New York

J.

Co.,

T.
J.

REFLECTORS!
SILTER-PIiATED

Made

fa

wltb prisms

many
if

DIIRKOIl

feston Siisdard

Voltmeters,

Mifliioltneters,

Voltamineters,

PorUble Dirsct Reading
Ammeters,

Mllllammeters,

HKFI.Kt;TOR8
IXCAXDKSC'ESfT

sizes
desired.

We

ftlso

and

styles,

m-jimracture

Silver and Opal Oloss Inverted DrmMo Cone
Reflectors, ChanUeliersandSuo burners

For lightiug and ventilating

GrouRil Detectors and Circuit Testers,

ChurcheA,
Theatres,

Oirmmeters,

Our

Hallo and
Public Bulldlntv.

Portable Galvanometerg.

Instruments are rccojfDized a>i
The Standard the worlrl over. Tiie Semi-Portable Laboratory Standards arf; >tlll bettc.
yciTtnhU-

Streef.dndOrnanicniai
Si,?a Lamjis of t'lrLjrj'
Kind for OH, Gas or

Gasoline.

Our Station Voltmeters and Ammeters

are
onsurpa-tsed in point of extreme accuracy and
lowest consumption of energy.

Bbblin— European Weston Electrical
ment Co.. Rltterotrasse No. 88.
Loin>ON— Elliott Bros.. No. 101

Wcdton standard Portable Direct
Heading Voltmeter.

St.

Instru-

Martins Lane.

Mention the WitflTEns Elkctbician when writing for CBt&lo(f ues.

Lights,

Hunch

):or(lt;r

Lights,

Foot

I.lRlns nnii uas
Stauda lor Tbeatrtrs.

SEND FOR CATAI.OC.

AMERICAN REFLECTOR & LIGHTIHO COMPMl
271 273 FRANKLIN STREET, CHICAGO,

ILL., U. S. A.
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ig^2

Weajnoa^t"
=f:

m'/x-Mii^m)&mm!<£m%mmmmm^^<ii-!>M»-»m$
B. S.

ITRIFIED

§'

BARNARD,

Vice-President and Secretar;^.

CONDUIT CO.

TRIFIED
liILT

GLAZED

CONDUITS
/"

39=41 Cortlandt Street,

NEW

YORK.
—

Richmond, Va.
Richmond Telephone Co.
awards us 200,000 feet of conduit.

Baltimore— United Traction Co. awards us contract 200,000 feet of conduit.

Atlanta, Qa., New Castle, Pa., Perth Amboy, N.
Trenton, N. J., many other cities.

J.,

BEST STOCK=
SKILLED WORKMEN.
LARGEST PLANT
ANNUAL CAPACITY, 25,000,000 FEET.

HEADQUARTERS FOB

Welifht per piece
W'ilKht per 1,000 packed

Packed 400

TELEPHONE INSULATORS.

No.

9J 02.

675

lbs.

In l barrel.

l-ACT<)ftlB.'i

OOUBLB QROOVe PONV INSULATOR.
10 07,.
700 lb*.
barrel.

AT

mClB, Ml)

'A'clgiU per piece

30

oz.

|

Packed 125
ijPPlCB

II

Weight per piece
Weight per 1,000 packed
Packed 400 in a

AT

INQTON, KV

W'olgbt per t.OOO packed

2,1151bs.

lEMINQRAY GLASS CO.
E»iab>,,hed

R. 0.

HEMINQRAY,

President.

In a barrel.

MANUFACTURERS.

'"".?,°o"*"'

BRADFORD SHINKLE,
D. C.

HEMINQRAY,

VIce-Presldeot.

Sec'y and Treii.

December
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Storage
BatteryGo.
The ELECTRICPHILADEL
PHIA
MANUFACTURER
OF THE

Cbloribe Hccumulator

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

Price Lists and Descriptive Bulletins forwarded upon request-

SALES OFFICES
PHILADELPHIA.
Allegheny Ave. and 19th
ST.

LOUIS,

WaiEright

KuiKlttiir.

60 State

St.

Street,

NKW YORK.

CHICAGO.

100 Broadway.

Marquette Uuildinf^.

:

BALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company,

BOSTON,

HAVANA, CUBA,

SAN FRANCISCO,

CLEVELAND,
New England Building.

F. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

ELECTRIC

SPRAGUE

CCMPANY'S

DIRECT CURRENT MCTCRS
are unequaled fordriving all
classes of machine tools.
Write for Descriptive Bulletin No. 206.

New

St.,

YEARLY INCOME

$100,000

GENERAL OFFICES:

527 W. 34th

York.

to fifty central stations now using Federal All-Metal Electric Signs. Will average 8200 to
of station capacity. Engraving shows our new No. 108 ornamental
S300 per year per
sign. Write for Bulletins descriptive of Federal Signs. Mailed free to central stations.

Kw

CHICAGO OFFICE:
Fisher Building.

ELECTRIC
FEDERAL
CHICAGO,
MARKET
84

EPRESENTir

Western

408

NEWARK,

N. J. R. R. Ave.,

N. J.

424 PAGES.
ILLUSTKaTED.
PRICE %<iM.
ELECTRICIAN PUBLISHING CO.,
SIC Marquette Building,

and skilled workmanship,

A successful lamp maiufacturer can not

mlnimim.

BLDG.

NEW YORK.

large investment of capital, ingenuity

BAKER

'Igiiance in cutting costs to a

Stanley

F.

BROADWAY AND MAIDEN LANE

ELECTRICITY FOR ENGINEERS.
An INGANDESDENT LAMP represents a

Arthur

PROCTOR-

Manufacturers' Agent.

COMPANY,

ILL., U. S. A.

ST.,

it

& CO.'SNEW YORK.

low as to necessitate eternal

is sold at a price lo

afford to experiment witli poor materials.

OHICAOO.

•

-

This explains

iiie

popularity of

RL.ATINUIVI

120 LIBERTY ST.,

We

Duy ano

Refine

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams-Bagnall Electric Co..—
—
Akron Smoking Pipe Co
Allen Company,

L.

B

17

——

32
Allis-Chalmers Company
American Battery Co
Amer. Electrical Heater Co..—
19
Amer. EL Telephone Co
American Electrical Works.. 17
American Piatlnum Works.,
American Refl.A LlghtingCo. 1
American School of Corresp .—
l

Amer. Steel A Wire Company 1
2»
Anderson & Sons, W. H
—
Audel tk Company, Theo

—

Baker

Barron

&

Co.. J. S

.

CM.&St. P.R.R

3

G. <t

H

——
32

Beardslee Chandelier M f g.Co. 16
Beardaley Gravity Dam <t
Construction Co
Bertbold & Jennings
29
32
Besly A Co., Charles H.

—

Edward
Bossert EL Construction Co
Brooks. Bali L
Brown (t Leasure,
Buffalo Forge Co
Camp Company, H. B
Central Electric Co
Bonvllle.

2i
.

.

17
39
16

24

Chicago Pay Station Co
21
Christensen Engineering Co. 20
Commercial Elec. Supply Co. II
Consumers Carbon Co
17
Continuous Rail Joint Company of America
1
22
Cook. Frank B
Crescent Ins' Wire & Cbl. Co. 1
Crocker- Wheeler Company .95
Culler-Hammer Mfg. Co
15

Duncan

Co., Joseph.. 26

Electric Mfg. Co.... 31

Edison Decorative A Miniature Lamp Department. .4, 16
25
Edison Mfg.Company

Edwards A Company

28

Electrical Engineer Institute.—

7

Electrician Pub. Company... 27

—
—

5

—

Cb&se-Shawmut Company. ..22
Chicago & Alton Railroad.... 24

Ft.

A

N.

W.B.B

24

Chicago Die A: Electric Co.. .17
CtLlCAgo Edison Company. 4, 18

&,

Equip Co..

7

Humphrey, Henry

—

Faries Manufacturing Co
Federal Electric Company... 3
32
Fisher Electric Company
"For Sale" Advertisements.. 13

C.

Guarantee Tel.

Dixon Crucible

Mfg.Company—

Electric Appliance Company.ie
Electric Storage Battery Co.. 3

—

—
—

—
D. & W. Fuse Company
Dearborn Drug & Chem. Co.. 26
—
Diamond Meter Company

&.

3ii

Central Manufacturing Co., .-Central Telephone & El. Co. .—
Century Glass Co

General Electric Company ... 14
General Incandescent Arc
Light Company
5
Generallncand. Lamp Co
Gould Storage Battery Co
Great Western Smelting A
Refining Company
18
Gregory Electric Company ... 18

A Russell Mfg. Co.. 24
Hartford Steam Boiler Inspection A Insurance Co.. .26
Hazard Manufacturing Co.. ..32
Helios-Upton Company
4
llemlngray Glass Co
2
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
18
Holmes Fibre-Graph. Co
26
Huebel Company, C.J
28

Cutler Elec.

& Company

Bamett Company,

Chicago Flexible Shaft Co.. .21
Chic. Fuse Wire & Mfg. Co. .—
Chicago Insulated Wire Co..—

Wayne

Fowler,

Elec. W^orks., Inc.81

JohnH
A

Franklin Eng.

Fulmer Lumber

I?*oa?

29

Elec.

Co .... —

Co.. D.

M. ...29

Hamblin

W

H

...16

Co

Illinois Electrical Mfg.
Illinois

.

.—

Maintenance Co

18

Incandescent Electric Light
Manipulator Com4)any
26
Indian* Rub. A Ins. W, Co.
1
India Rubber A Gutta Percha
.

Insulating Company
Inland Printer Co
Internat'l Correa. Schools
International TeL Mfg. Co.
I wan Bros

.

25

—
—
-.12
16

Jeffrey Manufacturing Co. ..26

Kokomo TeL A EL M.

Co. ...24

Leather Preserv. M. Corp....—
Leffel

A

Co.,

James

26

Lindsley Brothers Company.. 29
Lowell Model Co
26

Machado A Roller

—

Maley, Martin

26

Maltby Lumber Company.. .29
Manhattan Electrical Supply

Co

19

Marinette Iron Wks. Mfg. Co.26
Marshall-Sanders Co
17

Matthews A Bros., W. N
Mayer Engineering Co
McLennan & Company, K

21
17
.

.

..16

McNamara

Brothers
Mechanical Appliance Co
Mechanical Boiler Cleaner

2Q
25

Co

A

Monarch Fire AppL Co
MonoD Railroad
Moon Mfg. Co., The
Morse Cedar Company

A Co..

16

Co.... 24
1

30

.

Johnston, Thomas J
17
Kartavert Manufacturing Co.32
Kellogg Switchboard A Supply

Company

Klein A Son, Matblas
Kohler Brothers

8,

29
28
16

New York

29
I

Eugene F

17

Phillips Insulated

Wire Co.. 17

Phillips,

Phoenix Glass Company
Phosphor-Bronze S. Co
Pignolet, L.

1

M

Pittsburg A L. S. Iron Co
Porter Cedar Company
Rauscher, John
Relslnger, Hugo

15

.—
Company.—
17

15

Wire Co
15
N. Y. Safety Steam Power Co. 17
Norton Elec'l Instrument Co.—
Ins.

Nungesser Elec. Battery Co. .14
Okonlte Company. The,... 1, 10
Flexible Conduit Co.2:j

Osbum

OlGLSSl£le<J. Izxdesc o* .Ad-veirtiseirxaoxi.ts

Shelby Electric

Company

—

.

. .

.

—

Simplex Electrical Co.. The.. 1
Simplex Elec. Heating Co... 16
Smith Co., S. Morgan
26
Spies Electric Company
24
Sprague Electric Company... 3

Standard
Standard
Standard
Standard
Standard

Conduit Co
7
Pole A Tie Co
28
Uoderg. Cable Co. I, 6

Vamlsh Works
Vltrlfled Cond. Co.

See

Sterling Varnish Co.,

StUwell-BIerce

The

16

A Smith- Yaile

Stromberg-Carlson TeL Mfg.

—

& Lundy

8

16

29

Roche, Wm

F

29

Replogle Governor Works..

Reynolds Electric
Rice, Gyrus VV

Stanley, Arthur

Stanley Instrument Co
i5
Station Equipment Co
18
Sterling A Son, W. C
29
Sterling Electrical Mfg. Co.. 1
Sterling Electric Company. ..20

Company
Stow Mfg. Company

26

Sawyer-Man Elec. Company.—
Schoonmaker Co., A. G
18
Schott, W. H
16
Schureman A Hayden
18

29

..

1

& Sons
Company

Sargent

21

National India Rubber Co..
Ncrnst Lamp Co

Phelps

18

—

Eugeaae

Murdock Parlor Grate

Perrizo

26

Mountain State Electrical Co.lB
Munsell

Parsell&Weed

—

El Co. ..24

Mica Insulator Company
Miscellaneous Advs

1

—

32
Roebllng's Sons Co., J. A
Rooney-WestburyEl.Lmp.Co.16
Rose Electric Company
18

20

Metropolitan TeL

PaisheCo., H. T
Paragon Fan A Motor Co

17

2

I*^e:e o.

25

—

Company

9

Sturtevant Company, B. F...32

Thompson Son & Co

18

Toerring Company, C.J
Torrey Cedar Company

Triumph
U.

S.

Electric

16

29

Co

lo

Electric Mfg. Co.,

.21

Valentine-Clark Co., The

29

Vlndex Electric Company.. ..24
Vreeland, B. F
29
Vulcanized Fiber Company. 32
.

Wagner Electric Mfg.
Wagor Mfg. Co.,P. R

Co.

....

—
32

Walsh's Sons A Company.... 18
Western Electric Company... 7
Weatern EL Supply Co.
—
Western Telephone Mfg. Co .13

Westlnghouse
Electric
Manufacturing Company

A
.

.

30

Weston Electrical Inat. Co.. 1
Whitehead Machinery Co. ...18
Whitmore, A. E
29
Wlckes Bros
is
.

WlllyouDg, ElmerG
Wticonsln Central R.
Worcester Company,

—

E

24

C H....29
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HIGHEST CLASS INDIA RUBBER

buy

should

you

....

1902

^ ^lM

rith the
you want Wires or Cables insulated with

INSULATION

13,

Complete stock

of

sizes constantly on hand
for sale at lowest market prices by
all

ha^

CHICAGO EDISON COMPANY,
WRITE FOR PRICES.

139

ADAMS STREET, CHICAGO.

;.-.-.-.SV.V.'.V.V.V.V.V.S\%V.\VV.%V.V.\VA"A"AV.V.V.V\\SV.VAV.%SV"AV^^.VA"JVJW^.V/VWWi^iVir^VJViiriWi^i^AVJV

^

EDISON TELEPHONE LAMPS

^

ARE THE

STANDARD FOR VISUAL SIGNALS.

They

m

lamp

is

save the exchange time

perfect

extremely long

Be sure

—

sure

to

fit

—

and money because every

sure to

burn.

The

life

is

— running into years.

to get the

EDISON DECORATIVE

EDISON.

^

MINIATURE LAMP DEPARTMENT

GENERAL ELECTRIC COMPANY,
HaLrrisorv. N. J.
J.Pl^^AV.Vir.^v^iJV.v.v.^^^iArt^/.v.v.v.^v.v.^v.vJV^VdV.^vv..^VAV.VA^AlV.^v^VJ^rtAi^w;vvv^^^^v.^^A^v.^vA^rtiA

H-U.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

December

13,
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E VE RYTH N G - TO

telephoimes

''''^'"

I

GUY ANCHORS.

FIFTH A VENUE
CHICAGO.

264-266=268=270

^^^c!?*'^^ Bi^^H

^A
M^^^^H

BULLETIN

ULLETIN

No. 172

No. 64

BULLETIN
No. 164

BULLETIN
No. 63

1

/

M

r

%\

BULLETIN

^Qi^^

Hn

cP
BULLETIN
No. 162

BULLETIN
No. 162

No. 165

1^

G.I.

Bullmt Inm,

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
B lumpflntm, Photogrmnha, Eat I mat aa. Etc., Mallmd

GENERAL INCANDESCENT ARC LIGHT
220 Devonshire St.. Boston, Mass.
48 West Jackson Blvd., Chicago, 111.

BULLETIN
No. 64

638 Century Bldg..St. Louis, Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

BULLETIN
No. 60

CO.,

NEW

Upon Application.
YORK, N. Y.

610 New England Bldg., Cleveland, Ohio.
319 Hayward Bldg., San Francisco, Cal.

BULLETIN
No. 240

BULLETIN
No. 66

B7 Perln Bldg., Cincinnati, Ohio.
115-117 Cannon St., London, E. C. Eng.

BULLETIN
Na. 61

BULLETIN
No. 190

WESTERN ELECTRICIAN
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STANDARD UNDERGROUND GABLE
Factories:

PERTH AMBOY,

PITTSBURGH, PA.

1902

13,

GO.

OAKLAND, GAL.

N. J.

WE MANUFACTURE AND SELL DIRECT

BARE COPPER WIRE AND CABLES,
Weatherproof Wire and Cables, Rubber Insulated Wire and Cables,
Lead Covered Underground and Aerial Cables,
GALVANIZED STRAND, HANGERS, TERMINALS, ACCESSORIES.
WE HAVE COMPLETELY INSTALLED THE CABLE EQUIPMENT FOR TELEPHONE COMPANIES LARGE AND SMALL EVERYWHERE.
ANY OF OUR OFFICES WILL GLADLY GIVE YOU INFORMATION AND PRICES. ADDRESS OUR NEAREST AGENT.
NEW YORK,
PITTSBURGH, PA.,
56 Liberty
Westjnghouse Building.

PHILADELPHIA,

BOSTON,

CHICAGO,

Betz Building.

101 Milk St.

St.

SAN FRANCISCO,

Rookery.

Mills Building.

CLASSIFIED INDEX OF ADVERTISEMENTS.
Ac|.1nsters, Inc. fjamps.
Inc. El. Lt. Manipulator Co.

Contractors and Electric
JLlffht

Plants.

Vought-Berger Company.
Anchors (TeL Tel.)
Matthews & Bro.. W. N.

Beardsley Gravity
Construction Co.

Annunciators.

Ft.

&

Dam &

Crocker-Wheeler Co.

Wayne

Elec. Wks., Inc.

General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Central Electric Co.

Edwards & Company.
Electric Appliance Co.
Western Electric Go.
Western Elec. Supply Co.

Western Electric Co.
Westinghouse Elec.AMfg.Co.

Babbitt Sletal and Correspondence Schools.
Solder.
Gr.

Western Sm. and Refg. Co.

Batteries and Jars.

Int.

Central Electric Co.
Edison Mfg. Co.

Edwards &
Electric Appliance Co.
Nungesser Elec. Battery Co.
Roche, Wm.
Western Electric Co.
Western Elec. Supply Co.
Bells, Buzzers, £tc.

Company.

A Company.

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Leather Preserver Mfg. Corp.
Leather Preserver Mfg. Corp.

BloTvers.
SturtevantCo.,B. P.

Mechanical BolIerCleaner Co.

Boiler C<unpoands.

& Chem. Wks.

Boilers.

Steam FowerCo.
Whitehead Company, W. W.
Books, Electrical.
Audel &. Company. Theo.
N. Y. Safety

Electrician Publishing Co.

Brushes.
Holmes Fibre-Graphite Co.
Western Electric Company.

Cable Boxes.
Elec. Co,

Cable Haagers.
Western Electric Co.

Cables. (See Insulated Wires.)

Points and

Central Electric Co.
Chicago Edison Co,
Consumers Carbon Co.

Smith

Morgan.

Co., S.

Circuit Breakers.
Badl

&

Co., P. B.

Cutter Elec.

&

Mfg. Co.

Wayne

Elec. Wks.. Inc.
Western Electric Contf)any.
Mfg. Co.
Westinghouse El.

Ft.

&

Coal and Ashes Handling machinery.
Jeffrey Mfg Co.
Colls and Maenets.

Allen Co., L. B.

McLennan &

Co., K.

Condntt and Conduits.
Camp Company, H. B.
Central Electric Co.
Electric Appliance Co.
Osburn Flexible Conduit Co.
Spraeue Electric Co.
Standard Conduit Co.

Standard Vitrified Cond. Co.
Wentern Elect. Supply Co.

Conduit Rods.
Barron A Co.. Jas.
Construction

S.

A Repairs.

Chicago EdlHon Co.
Parsell & Weed.
Spies Electric Company.
Westera Electric Co,

Hazard Manufacturing Co.
Indiana Rub. A Ins. WlreCo.
India Rubber A Gutta Percha
Insulating Co.

Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co.. The.

Western Electric Go.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Phillips,

Eugene

F.

Phillips Insulated Wire Co.
Roebllng's Sons Co. J. A.

Fibre.
Kartavert M^. Co.
Vulcanized Fibre Co.

Simplex Electrical Co.
Standard Underground C. Co.
Western Elec. Supply Go.
Western Electric Company.

Files.
H.

Junction Boxes.

Fire Extingrnishers.
Monarch Fire Appliance

Co.

Fixtures, Oas and Elec.
Beardslee Chandelier Mfg.Co

Flashers.

General Inc. Arc Light Co.

liamp Guards.
Hamblin A Russell
Wagor Mfg. Co..
Iiamps, Arc.

Reynolds Electric Company.

Flexible Shafts.

Mfg. Co.

P. K.

Adams-Bagnall

Toerrlng Go.,C.

Stow Mfg. Co.

General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Go.
Hobart Elec. Mfg. Go.

Buffalo Forge Co.
Sturtevant Co.. B. P.

Fuses and Fnse Wire.
ifc

Co.
Electric Co.

Chicago Fuse Wire & Mfg.Co.
D. & W. Fuse Company.
Electric Appliance Co.

Western Klectrfc Company.
Western Elect. Supply Co.
Besly

&

Central Electric Co.

Triumph Electric Co.
Wagner Electric Mfg. Co.

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance (X>.

Electric Heatlpc Appl.
American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

El.

&

Mfg. Co.

Electrical and Mechanical Engrineers.
Brown & Leasure.
Humphrey, Henry H.
Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.
Schott, W. H.

Duncan Elec. Mfg. Go.
Electric Appliance Co.

Fisher Electrk; Company.
General Electric Co.
Manhattan Elec. Supply Co.
Vought-Berger Co.

ai»d

Electrical

GlasSTvare.
Hemingray Glass

Co.

Insurance.

Stanley Instrument Co.
Wagner Electric Mfg. Co.

General Inc. Arc Light Co.
Hemlngray Glass Co.

Western Electric Co,
Western Elec. Supply Co.
Westinghouse El. k Mfg. Co.
Weaton Electrical Inst. Co.
Wlllyoung. Elmer G.

TYidlana

VoT

ins.

Western Electric Go.
Westinghouse El. & Mfg. Co.
fyineanen's Climbers.
Anaerson A Sons, W. H.

A Son.

Mathias.

Fur-

naces.
Chicago Flexible

SliaEt Go.

Magnet Wires.
fSee Insulated Wires.)

Manufacturers^ .Agent.
Stanley, Arthur F.

Mechanical Draft.
Sturtevant Co., B. F.

Meters.
Diamond Meter Co.
Duncan Electric Mfg.

Co.
Elec. Wks., Inc.
General Inc. Arc Light Co.
Westinghouse El. A Mfg. Co.

Wire Co.

Pt.

Kartavert Mfg. Co.

Mica Insulator Co.
Munsell & Co., Eugene.
National India Rubber Co.
Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Co.

Simplex Electrical Co.
Standard Underground

C. Co.

AlplxeLt>©tic»eiX Iti-aLojK o«

Wayne

Mica.

Kew York

Electric Storage Battery Co.
Gould Storage Battery Co.
Hellos-Upton Co.

Switchboards (Slate
and Marble).

Phosphor Bronze.
Besly & Co., Chas. H.

Phosphor BronzeSm.Cc.Ltd.

Platinum Bought

Bonville. Edward.
Maley, Martin.
McNamara Brothers.

and

Sold.
American Platinum Works.
Baker & Company.
Poles and Ties.
Berthold & Jennings.

Telephones, Telephone
Material and Svritchboards.
American

Brooks, Hall L.
Fowler. John H.
J.

A Equip. Co.
International Tel. Mfg. Co.
Kellogg Switchb. & Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Go.
Stromberg-CarlsonTeLM. Co.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland, B. F.

U.

E.

Porcelain.
Akron Smoking Pipe

AVestern Tel. Mfg. Go.

Klein
Co.

Post Hole Augers.

Mica Insulator Co.
Munsell & Co.. Eugene.

Mining Apparatus, Elec.
Crocker- WTieeler Company.
General Electric Go.

Son, Mathias.

Transformers.
Central Electric Company.
Christensen Engineering Co

Po'wer Transmission
Machinery.

Crocker-Wheeler Company.
Ft. Wayne Elec. Works, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Jeffrey Mfg. Co.

Morgan.

Vlndex Electric Company.

Co.. S.

Morgan.

Stllwell-Blerce Smith- Vaile.

American steel & Wire Co.
Badt A Co., F. B.

Wagner

of America,

Refiners.

Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. & Mfg. Co.
Trucks, Fiectric Car.
General Electric Co.

Continuous Ball Joint Com-

mny

A

Western Electric Co.

Bros.

Smith

Electric Mfg. Co.

Tools.
Anderson A Sons, W. H.

(Metal).
Hoffman. Geo. W.

Co.. g.

S.

Western Electric Co.
Western Elec. Supply Co.

Worcester Co., C. H.

PoUsh

Smith

Telephone Co.

Cook, Frank B.
Guarantee Tel.

Perrizo & Sons.
Pittjburg A L. S. Iron Co.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.

Twan

El.

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.

D. M.

Lindsley Bros. Co.
Maltby Lumber Co.

Whitmore. A.

Wire Co.

American Battery Co.

J.

Pulmer Lumber Co.,
Huebel Company, C.

A

Steel

Storage Batteries.

Besly & Co.. Chas. H.
Patent Attorneys.

Johnston, Thomas
Rice, Cyrus W.

Electrical Inst. Co.

Springs.

Westinghouse

El.

A

Leffel

Gt.West.Sm.and Refining Co.

Smith

Reflectors and Nhades.

A

Co., Jas.
Co., S. Morgan.

Smlth-Valle

Stllwell-Bierce

American Refl.A Lighting Co.
Farles Manufacturing Co
Western Electric Go.

Varnishes.

Chicago Edison Co.
Gregory Electric Co.

Vulcanized Fibre.

Standard Varnish Works.

Re -Win ding— Repairs.

Sterling Varnish Co.

Illinois Electrical Mfg. Co.

Schureman & Hayden.

Rheostats.
Badt A Co.. F. B.
Cutler-Hammer Mfg. Co.

Vulcanized Fibre Co.

W^aterWheeK^overnors.
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co,

Qen'l Inc. Arc Lt. Co.
Western Electric Go.
Westinghouse El. & Mfg. Co.

Second-Hand Mach'y.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
III. Maintenance Co.

Matthews & Bro.. W. N.
Rose Electric Company.
Schoonmaker Co.. A. Q.
Scnureman' & Hayden.
Station Equipment Co.
Thompson. Son A Go.
Walsh!3 Sons & Co.
WhltBl3e^d Machinery Co.
WlckesBi^s.
Slate.
1
Bon vl lie, Edward.

Central Electric Co.
Chicago Insulated Wire Go.
Electric Appliance Co.
General Electric Co.

Hazard Manufacturing Co.
National India Rubber Co,
Okonlte Co., The.
Phillips Insulated

McNamara

&

W^ire, Bare.
American Steel

Okonlte

Keceptacles.

Standard Underground C. Co.

and Paste.

Western Electric Co.
Western Electrical Sup. Co,

-

Western Electric Co.

X-^Ray Outfits.

Edwards & Company.

A^v©i^is»©m©*i.t® So©

Co., The.

Phillips Insulated Wire Co.
Roebllng's Sons Co., J. A.

Solde>lns Sticks. Salts

Central Electrlc.Cb.

Wire Co

Electric Appliance Co.

Brothers.

Speaking Tubes.

A

Besly A Co., Chas. H.
Central Electric Co.
Chicago Insulated Wire Co,

PaiRteCo.. H. T.
Allen Co.. L. B.

WlreCo

Roeblmg's Sons Co., J. A.
Simplex Electrical Go.
Standara Underground C. Co
Western Electric Company.

Maley, Martin.

SofketN

Mfg. Co

Turbines, W^ater W^heels.

General Electric Co.

Inc.

Magnet Heating

Electric Appliance Co.

Rub A

Wayne Elec. Wks.

Klein

Insulators and Insulating Materials.

Central Electric Go.
Chicago Edison Co.

Lamp Co.

General Electric Co.

Hartford Steam Boiler Inspection & Insurance Co.

Roller.
Norton Elec'l Instrument Co.
Plgnoletj L. M.

Manipulator Co.

(Antral Electric Co.
Electric Appliance Co.

Incandesent Electric Light
Manipulator Co.

Machado A

Besly & Co., Chas. H.
Crocker- Wheeler Company.
General Electric Co.

Nernst

Holders, Inc. Ijamps.

Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.

Cleaners.

liifihtniug Arresters.
Ft.

Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.

Electro- Platlns Mach'y.

Inc. El. Lt.

Buffalo Forge Go.
Sturtevant Co., B. F.

&

Manipulator Co.
Incatttde scent—

IVernst.
Commercial Elec. Supply Co.

and Ventilating Apparatus.

Inspection

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.

Lamps.

Heating:

Son, Mathias.

Rail Joints.

A

Speed Indicators.
Besly A Co., Chas. H.
American

Paclcine.

Rooney-WestburyEl.Lmp.Co.
Sawyer- Man Elec. Co.

Beplacers

Dixon Crucible Co.. Jos.
Holmes Fibre-Gfaphtte Co.

&

Klein

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Weston

Murdock Parlor Grate Co.

Nippers and Pliers.

Rail Bonds.

Iiamps,

Graphite Specialties.
Be^y & Co.. Cbas. H.

(See

MotOTPi.

niame Plates.

General Inc. Arc Light Co.
General Inc. Lamp Co.
Nernst Lamp Co.
Phelps Company.

Inc. El. Lt.

Phcenix Glass Co.
Western Elect. Supply Co.

Motors.

A Mfg. Ca
Dynamos and
El.

StUwell-Blerce Smith- Vaile.

Ijamps, Inc., Adjusters.

Century Glass Co.

Westinghouse

Pulleys.

Shelby Electric Co.

Western Electric Co.
Western Elect. Supply Co.

Globes

Western Electric Co.
Western Elec. Supply Co.
Westinghouse El. A Mfg. Co.
Lianips, Incandescent.

ture Lamp Dept
Electric Appliance Go.
General Electric Co.

Co., Chas. H.

e^eneral Elec. Supplies.

Sturtevant Co., B. F.

J.

Central Electric Co.
Chicago Edison Co.
Edison Decorative A Minia-

Gears.

Jeffrey Mfg. Co.
Western Electric Co.

Morse Cedar Go.

Bossert Elect. Const. Co.

Chicago Die

Central Electric Co.
Diamond Meter Co.

Western Electric Co.

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cbl. Co.
Electric Appliance Co.
General Electric Co.

Buffalo Forge Co.
Central Electric Co.
Crocker- Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.

&

American Electrical Works.
American Steel A Wire Co.

Chase-Shawmut

Electrical Instruments.

Commutator Compound.

Co,

Forges.

& Electro. Co.
Bynames and Motors.
Franklin Eng.

Electric Slens.
Federal Electric Company.

Jeffrey Mfg. Co,

Whitehead Machinery
Ontflts.

Fan

Insulated Wires and Cables— Mafirnet Wires.

Central Electric Co.

Mfg. Co.

Cuts.

Westinghouse

Chains.

A Ilia-Chalmers Company.
Buffalo Forge Co.
N. Y. Safety Steam PowerCo.
Sturtevant Co.. B. F.

Crocker-Wheeler Co.
Ft. Wayne Elec. Wks., Inc.

&

General Electric Co.
Sprague Electric Co.

Supply Co.

Castlass.

Ensines. t^team.

Central Electric Co.
Ghrlsteusen Engineering Co.

El.

Electric Bailiv'ays.
Crocker-Wheeler Company.

Electric Appliance Co.
Reislnger, Hugo.

line.
Lowell Model Co.
Marinette Iron Wks. Mfg. Co.
Parsell & Weed.

Standard Varnish Works.
Standard Vitrified Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. A Mfg. Co,

Elec. Co.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Co.
Gregory Electric Co.
Nernst Lamp Co.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El, & Mfg. Co.

Co., J as. S.

Chase-Shawmut Company.

Elect.

General Electric Go.
General Inc. Arc Light Co.
Marshall-Sanders Co.

Mechanical Appliance Co.
Parsell & Weed.
Scnureman & Hayden.
Sprague Electric Co.

Central Electric Co.
Hobart Elec. Mfg. Co.

Western

Gutter Elec. Mfg. Go.
Electric Appliance Co.
Pt. Wayne Elec. Wks., Inc.

Westinghouse

Boiler C'1-aners.

Jeffrey Mfg. Co.

Engines, Gus and €>aso-

Barnett Co.. G.

Western Electric Co.
Western Elect. Supply Co.

Buffalo Forge Co.

Carbons,

Go.

Chicago Edison Co.

Belting.

A;

Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.
Western Elect. Supply Co.

Chase-Shawmut

Belt Dressing.

Barron

and

Bossert Elec. Const. Co.
Central Electric Co.

Rauscher, John.

Mountain State

Cross-Arms, Pins
Brackets.
Berthold & Jennings,

Cut-Outs and Sfvitches.

Electric Apoliance Co.

Dearborn Drug

Correspond. Schools.

Cross-Arm Braces, Etc.
Anderson & Sons, W. H.

Western Electric Company.

Central Electric Co.

Edwards

American School of Corresp.
Electrical Engineer Inst.

Elevators-Conveyors.

!*&.&& 3*

WlUyoung, Elmer

G.

December

13,

w't;stern

1902

TH£ H.
"Camp" Standard

CAMP

B.
:

electrician

CO.

MANUFACTURERS OF=

Vitrified

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.

Installers of

SALES OFFICES:

Room

85 Hartford Building, Chicago.

170

J.

0.

THERIEN

Broadway,

A. E.

New

GREGORY

York.

C. F.

WEISMANN

You Will Save Money
By investing

in

our line

TKe Standard
Conduit Co.

of

SECOND-HAND AND RECONSTRUCTED

Manufa.ctvirers of

Telephones, Switchboards

VITRIFIED

and Appliances.
All Standard

Hakes

All apparatus thoroughly overhauled
in first-class

CLAY

Greatly Reduced Prices.

CONDUIT

and placed

operating condition.

PR.OMPT SHIPMENTS.

Excliange Owners requiring additional sections of
switchboards will find it to their advantage to

investigate our goods

before

purchasing

new

Mold Box Conduit Joint.
Patented Feb.

;:(i,

VnequaLled SKlpplng

Fa^cllitjes.

1901.

Atso Patentees of the "Mold Box Conduit Joint." The only absoand gas proof joint on the market. Endorsed by the leading
to all purtelephone and electric light companies. Furnished

lute water

apparatus.

FR-EE

chasers of our conduit.

YOVIL ORDERS SOLICITED.

Guarantee Telephone
71

& Equipment

Co.,

Genera.1 Office 525 Andrus Bxiilding.

W.Jackson Boulevard

CHICAGO,

MINNEAPOLIS. MINN.

ILL.

^VtfWWtf^yww^ww^w^wvvwvwvwwwywvvw^^
Street and Factory Lighting
Series Enclosed

Arc Lamps

FOR OPERATION ON

Direct or Alternating Current
INTERCHANGEABLE PARTS -DIRECT CARBON FEED.

iUestern electric Cottipanp
^

P

CBicago.

Saint Couis.

PbiladclpBia.

Rcio york.

WESTERN ELECTRICIAN

December

13,

yjiliiiiii^^SEL^^EE^iiEi^ilil^iKiiiii^^E^
Ky<
K/<
Kyi

K^

V
K^
K/<

When

K/i
K/>

Napoleon decided

"s/
v/i
Kyi

advance on Russia,

make a dash through Moscow

intention to

«s/<

to

it

was

his

to St, Petersburg

and run the town wide open,

K^

^
^/<

NoWt everybody in Boston^ and many
know that he didn*t reach St* Petersburg,

IV

V
Ky*

\4
K^
Ky<

v<

people in Chicago,

but went

way back

M

to the place

K/<

he started from and there took a

rest.

v<
v<
v^
iv<

The

v<
K/l
Kyi

trouble

was faulty—the Russians hadn't signed it and the only sigNapoleonic "N." Very artistic, but inefficient. Since then the Rus-sians

was

the contract

;

nature was that big
have been called unfriendly, and so they are unless they need you.

K/<
>V<
s/l
K/<

So would you

>^

for St. Petersburg

Ky<

like to see

a picture of the Factory that will build the big telephone plants

and Odessa

for the

Russian Government?

«S/<

K/i
K/<
Kyi
Kx<

THIS

v<

IS IT.

>v<
«s/<

KA
Ky<
Ky<

KA
Kyi
Kyi
Kyi
Kyi
K/<
Kyi
Kyi
Kyi
Kyi
Kyi
Kyi
Kyi
Kyi

K^
Kyi

K^
Ky
«V
Kyi
Kyi
Kyi
S/l

KA
Kyi

K^
Ky
\y
K^
Kyi
K/'
'v<
Kyi

V

Kyi
Kyi
Kyi
Kyi
K/'

•V
K/l
Kyi
Kyi
Kyi
Kyi
Kyi
Kyi
Kyi
Kyi
Kyi

The newest

K^

The

V

Kyi
Kyi
Kyi

K^

Most Modern

of

a.r\d

tKe five buildings of the Kellogg TelepKone Plant.

Best Equipped Independent Telephone Factory in the World.

The Kellogg Switchboard and Supply Company's factory is equipped to meet the heaviest demands for every
telephone and switchboard construction.— And is meeting them.

KA
S/l

I^argest,

of

detail

Kyi

Ky
K^
S/l
Kyi

K^
v^
Ky
\y
Ky
Ky
K A

./:

w

r
346 Broadway,

New

York.

Electric Building, Cleveland.

>12^^^^2I^SSI^ZSE}IS}^II^IIIIIIS^^IIII^

Keystone Telephone Building, Philadelphia.

1902
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GROWTH OF
Stromberg=Carlson

Tel. Mfg. Co., :

Since 1895.
Represents [2]
respondence.

stenographers,

Represents [17] stenographers,
respondence.

Represents [12],

I

number required

number required

number of employes

in

in

1900

in

1902

to

to

handle cor-

handle cor-

1895.

Represents [1595I5 number of employes in 1902.

Represents amount of business done in 1895.

i
Represents

amount of

business for 1902.

i

WHY ?
Such phenomenal Growth
interest prospective telephone

had we furnished cheap and
Its

buyers.

It

is

the point that should

couldn't have taken

certainly

place

i

inefficient apparatus.

and confidence of our customers.
The word "best" is
many advertisements^ but there is no other way of saying

best apparatus

used carelessly
"best"

day of competition

an easy question to answer.

The

:
J
:
{

in this

in

when we mean

best.

FACTORIES

at

ROCHESTER,

SALES DEPARTMENT— 70

to 86

N, Y. and

JACKSON

CHICAGO,

ILL.

BLVD., CHICAGO, ILL.

»»>»•>••<§•• ••••••••••••••••••1»—

•—•^•••4^»—€>—

WESTERN ELECTRiaAN
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>i.OW/>
TBADE

MARK.

m OKONITE

COMPANY
NEW YORK.

253 BROADWAY,

m

OKONITE INSULATED

WIRES AND CABLES
£speciaclly

Adapted

for

Telephone Service

CANDEE PATENTED POTHEADS
Absolutely Watertight and Reliable

OKONITE

AND

MANSON TAPES

For Making Joints

nlON/>
TRADE

MARK.

THE STANDARD FOR RUDDER INSULATION,

13,

1902

December

13,
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IS

THE MONEY SAVED

IN

DAYS

100

IN

BY

A

THE

COMPARISON

between three 16 Candle-power Incandescents (48 C. P.) and
one Single Glower Nernst 50 Candle-power Lamp, burning six hours per day,
at 14 cents per 1000 watt hours

t
t
i

EXAIVIPLE.
Three 16 Candle-power Incandescent Lamps = 165 watts x 6
hours, = 990 watt hours, at 14 cent rate
$0.13.96
One 50 Candle-power Nernst Lamp = 88 watts x 6 hours, =
0.07.39
528 watt hours, at 14 cent rate
Saving .... $0.06.57

cts.

per day-

cts.

per day.
per day.

cts.

THEREFORE, AS THE PRICE OF A ONE GLOWER
NERNST LAMP FOR EITHER A ID OR A 220-V0LT
ALTERNATING CIRCUIT IS ONLY

I

1

WE ASK YOU IF YOU ARE NOT STANDING
IN YOUR OWN LIGHT BY NOT THOROUGHLY
INVESTIGATING THIS SUBJECT. WE ARE
HERE TO ASSIST YOU WITH THIS PROBLEM.
r

RENEWALS
I

GLOWERS.

25

cts.

each;

life

as above.

Allowance

for burnt-out

parts, 2 cts. each.

HEATER TUBES
BIG

75 cts. each; life 2,500 hours.
burnt-out parts, 17 cts. each.

Allowance for

STOCK ON HAND.

Commercial Electrical Supply
1001 Market Street, ST. LOUIS,
AGENTS FOR
FOLLOWING STATES:

Nebraska,
Kansas,

Missouri,
Iowa,

Southern

Illinois,

Arl^ansas,

Go.,

MO.

Texas,
Louisiana,
Mississippi,

Tennessee,
and the
Territories.

WESTERN ELECTRICIAN

t^

December

For Underground and Aerial Cable
Use the

1
A

HALL

13,

Work
CABLE
BOXES

The Neatest=The Most Convenient=The Most Substantial
Designed by

FRANK

B.

HALL,

Used by

Home Telephone

p

Dayton, Ohio.
Federal Telephone Co., Pittsburg, Pa.
Standard Telephone Co., Waynesburg, Pa.
Belmont Telephone Co., exSU Bridgeport, Ohio.
Enterprise Telephone Co., New Martinsville, W.Va.

'^^^B
^^^^1
so Pair

With

Co.,

National Telephone Co., £,£„% Wheeling,

Top Box

W.

Va.

Distributing: Ring.

MANUFACTURED BY
Write us for

See Our

ILLUSTRATED BOOK

ILLUSTRATED
CATALOGUE

Staowlng

STATE
THE MOUNTAIN WHEELING,

Some

Up-to-Date Cable
Construction.

ELECTRICAL

With Descriptive
Artklcs.

CO. WEST

For
Special Hardware

VIRGINIA.

Designed for
Cable Work.

Correspondence Solicited.

TELEPHONES
THAT

CHALLENGE THE WORLD'S PAST CHAMPIONS
TO AN

"INTERNATIONAL" CONTEST.
TELEPHONES
That stand unequaled.

'r^ii'/.lil
!

,|l

I

tiV^fLVr^i?,
Never

fall

down.

SWITCHBOARDS

For any size exchange, where the best service is required.
Lamp Signal — Central Energy Double Supervisory.

—

A FULL LINE
Embodying

in the construction

NEW FEATURES OF
To

OF APPARATUS
of the detail

VITAL

parts

many

IMPORTftNCE

the efficiency and durability ot a telephone plant.

Improvements Fully Protected

by Patents Allowed.

CORRESPONDENCE SOLICITED.

INTERNATIONAL TELEPHONE MT'G
Harrison and Clinton Streets.

CO.,

CHICAGO,

U. S. A.

1902

December

13,

WESTERN ELECTRICIAN
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The Pioneer
Western Telephene Constrnction Co.'s
Bnsiness
Is

Being Reorganized by

Best Talent

tlie

Known

to the Art of

Telephony.

The Highest
Mechanical
»D

Most

Skill

Scientific

Electrical Engineering
IS

NOW

BEING

EMPLOYED TO

AND

New

Create

Designs

Improve Upon
Past Methods
IT IS

ANNOUNCED THAT THE

WESTERN TELEPHONE MFG.

GO.

WILL MAKE ITS NAME A SYNONYM FOR

PERFECTION
FACTORIES:

IN

TELEPHONE APPARATUS

Winthrop Harbor,

NOTE: See
The

our

III.

New Automatic Lamp

latest rapid

improvement

OFFICES: Chicago,
Signal Clearing: Out System
in the business!

!

II

WESTERN ELECTRICIAN

December

13,

THE NO. 3 NUNGESSER

CLOSED CIRCUIT BATTERY
GREAT REDUCTION

IN

THE COST OF BATTERY POWER

IS

EFFECTED BY THE USE OF THIS BATTERY.

33 per cent more Current than

Designed especially for Telephone

can be obtained from any other

Switchboard

Battery

of

this

any additional

THOS.

type

Cen-

tral

MANUFACTURED BY

CRIER,

THE NUNGESSER ELECTRIC
BATTERY GO.
CLEVELAND - - - OHIO.

Western Manager,

128 West Jackson Boulevard,

CHICAGO,

and

Energy Systems, for which
service it has no equal.

without

cost.

C.

Service

III.

6x8 CLASS

JAR.

THIS BITTERY HAS I SUARIHTEED CIPICITY OF 400 AMPERE HOURS. TESTTHIS CELL

IH

YOUR SERVICE.

FOR SALE BY ALL FIRST-GLASS ELECTRICAL DEALERS AND

TELEPHONE MANUFACTURERS.

GENERAL ELECTRIC COMPANY'S
TYPE

"H»'

TRANSFORMERS— CORE TYPE.

Type "H" Transformers for high potentials,
and of the largest sizes, are not only provided

OILDVCTS

with ducts for circulation of cooling oil be=
tween the secondary winding and the core,
but also between the secondary and primary

windings, thus securing perfect insulation

between primary and secondary and a low
uniform temperature rise.

PRINCIPAL OFFICE: Schenectady,
CHICAGO OFFICE, Monadnock

Block.

N. Y.

Sales Offices in

all

Large

Cities.

1902

:

December

'

WESTERN ELECTRICIAN

1902

13,

:

IS

The "Electra"

There are no

Carbons are

Carbons better

the

than the

recognized

"Electra"

standard

and

all

the

o
|;

\\

|i

\\

none
HIGO REISINGER, U Broadway.

world over.

ISfewYork

<

"just as good."

ii

»••••><

ALL OUR WIRES

Crimshaw.
pass inspection and carry the above

NEW YORK
116

&

MAIN OFFICE:
118 Liberty St..

New

New

TRADE-MARICS

Raven White Core.
Raven Black Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:

York.

I

I

CHICAQO:

BOSTON

SAN FRANCISCO

192 Desplaines St.

7 Otis St.

33 Second St.

Standard Specialties.

kept out of the sun, in a cool dry place, this cell
down on the shelf In two years, and at
the end of that time will be as good as other makes
fresh from the factory.
To maintain Its superiority
to all others, no expense Is spared, and only the best
materials and chemicals are Uied la Its manufactureIf

HOME SEARCHLIGHTS

will not run

ALWAYS READY
FOR INSTANT USE.

QUICK,

SAFE,

This cell will save the consumer money, because
a fewer number will perform a given amount of work
four times as long as any other cell of equal size.

CHEAP.
By pushing button a steady, brilliant, strongly redected electric light Is obtained Illuminates the darlcest corner' inbtamly
handy at bedside, and in all cases of emerpency.
Takes the place oC lamp or candle, witbout need of matches, or danijer of tire. Will last
for years. PRICE, PREPAID, $2.00.
Extra batteries for recharging,
each.
Send for booklet, with further information and illustrations of otber electric house;

;

35c

ELECTROMOTIVE FORCE, 1.52 VOLTS.
CURRENT,
14 TO 18 AMPERES.

hold articles.

Gas Lighters, $1,50 each-

\A/IVI.

CATALOGUED FOR THE ASKING

DRY CELL.

Electric

FLOTATION

OF THE MOVING PARTS OF

INVENTOR AND SOLE MANUF«CTURER.

ROOH^,
42VESEYST., NEW YORK, N.Y.

IN AIR

ITA.IML.EV' Rl ECC^RDINO >A/^/kTTIVIB:-ri
EI3^IMA.-rilMO

CURRENT

IS

VIAOIMETIC

SUS
uosT m

ACCOMPLISHED BY

IMSIO

r>JO

:Af».

F9ic-riON.

A.i_i_

c:«-iRiREiM-r vjse

SEND FOR DESCRIPTION AND BOOK FULL OF GOOD

".ABOUT
MASS., U.

F^KCa

V

IVIEI'TKRS."

STANLEY INSTRUMENT CO.,
GREAT BARRINCTON,

13

N FORMATION

S. A.

PACIFIC COAST AGENTS:
(

JOHN MARTIN &

CO..

<

San Fbancisco, Cal.
Lo, Angzleb, CAl..
Seattle, Wash.
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A STOCK OF

EDISON MINIATURE LAMPS

DRY BATTERIES

Should be kept by every
Central Station for rental
to their customers.
They

ARE UNIFORM AND OF
LONG LIFE. THEY HAVE
GREAT RECUPERATIVE

popularize electric lighting

and bring a profitable

come from

POWER AND WILL
STAND THE STRAIN.

in-

a small invest-

ment. Very desirable for
Christmas Tree and Holiday Decorations.

Electric Appliance Company
ELECTRICAL SUPPLIES,

13,

EDISON DECORATIVE & MINIATURE LAMP DEPT.,

CHICAGO.

General Electric Company, Harrison, N. J.

PRICES RIGHT

MICA WASHERS

&

EUGENE MUNSELL
218 Water

St.,

New

York.

117

Lake

St.,

CO.,

Chicago.

THE ROONEY-WESTBURY
ELECTRIC LAMP COMPANY
154 E. 23d

NEW YORK.

St.,

Manufacturers of

all

types of

MINIATURE AND CANDELABRA LAMPS
AND ACCESSORIES
PROMPT shipments in any quantities.
ACCURATE rating of all lamps.
PARTICULAR attention to specialties.

SEND FOR CATALOGUE^
Showing New Ideas in Novelties and Decorative Work,
Tree Lighting from Circuit or Battery Outfit.

VOLT=AMMETERS,
POCKET SIZE.

-^
T

.

m

A For

T-^^?""
MiS

Testing Batteries and Battery
Circuits, Locating B'aults, GroundSp

"^oxj ivE>E>r>

Gale's Commutator

^ etc.

ACCURATE.

RELIABLE.

Compound.

Send for Circular.
L. M.PICNOLET.
T8-80 Cortlandt

NEW

St.,

YORK,

The Only

N. Y»
will

Chas. L. Brown,

E. E. Leasure.

BROWH & LEASURE,

inti

keep the Commutator

In

good

conilltloii

Article That Will Prevent Sparking,

gum the
ISenil SOe. for trial 8tiek.

an* prevent outting.

Absolutely will not

brushes.

312 Fisher Building,

K.

Mclennan &

Sole Af annfaotnrers,

oo..

CHIOAOO.

90S. 100 WaaliliiKtoii fStreet.

BEARDSLEE CHANDELIER MFG

CHICAGO

Xmas

Electric Heating Apparatus.
SEN! FOR e4.PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.
CHICAQO, Monadnock

Block.

dozen
FOB SALE BY ALL SUPPLY HOUSES OB

SOc. per stick. SS.OO per

Electrical Contractors,
Telephone Harrison 3698.

also

Post Hole

COr"'<zTf{ir'

GAS & ELECTRIC FIXTURES

"^o--"-

PAT

TRADE.

E N T

iWAN'S IMPROVED
8

Well Auger

THt; BEST IN THE WORLD. The 10 and 12-inch
are especiaUy adapted for telephone and telegraph
post holes.

Long Distance Phone Central 2448.

W. H. SCHOTT, STERLING
EXTRA INSULATING
Extra
ENGINEER AND CONTRACTOR,

1220-21 Marquette Building,
Central Station Heating Plants,
Specialties:

Water Works Steam Plants,
Electric Light, Gas and
Street Railway Plants.

CHICAGO.

KOHLER BROTHERS,
CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING

POWER RAILWAYS

1804- 180etj808- 1810- 1812 Fisher

Bulldlni.

SterllnK

June 19, ITOS.
Gentlemen: — In reply to
your letter of June 7th, will
say that we have two of your
12-inch Patent Post Hole
Augers,

THE STERLINB VARNISH

THE STERLING VARNISH

CO.,

TfRILJIVlF^M
SMALL GENERATING SETS FOR
MARINE WORK OR SMALL
ISOLATED PLANTS.

GENERATORS

and

r^^

West Bend Telephone

They

will

money

in

Co.

save you time and
your

TELEPHONE
CONSTRUCTION
work, and give satisfaction
In all kinds and under all
conditions of soil.
For Sale by Hardware

and Implement Job-

WK MANOrACTURE

CONSULTING ENGINEER

and we are well

pleased with them. Two men
can bore fromfiO to60flve-foot
holes a day with each auger.
Please ship us one more 12inch auEcr at once, andoblipre. Yours respectfully.

COL,

26 Colmora Raw, Birmingham, England.

Pittsburg, Pa., U. S. A.

CHICAGO.

Henry H. Humphrey,

West Bend,Ia.

VARNISH.

Black FinlahinK Varnlsti,
Sterling Black Air Drying Varnish,
Sterling Black Core Plate Tarnish.

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

bers and Dealers.
Write for prices and
circular of our complete line of post hole
rtugerB and diggers-

Manufactured
by

E.xctusivoly

Central Lighting Stations,
Elkctric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

TRIUMPH ELICTRIC
aEND FOB
BULLETIN

CO.,

I*'

WE"

CINCINNATI. O.

IWAN BROS.
Box 105,
STR'^'TOR.

ILL.

December
rnANK
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1902
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CUOENC

N. PHILLIPS, PucsrocNT.

H.WAOEWSCtL, TRtA«unc«.

C.

PHILLIPS,

F.

C.

Gcncral Managkh.

HOWLAND

PHILLIPS, Vicc-Prks.

C. R. BtyiNGTON,Jfl,,

Sue

AMERICAN ELECTRICAL
WORKS,
PROVIDENCE,
X M/ ^ BARE ANDELECTRIC
INSULATED ELECTRIC WIRE,
LIGHT LINE WIRE,

^
-^

\j

B.

/

'

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERICANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.
CABLES FOR AERIAL AND UNDERGROUND USE.
Watson. 26 Cortlandt St.
Chicago Store. F. E. Donohoe. 82 Lake St.
MoNTRBAL Branch, Eugene F. Phillips' Electrical Worlts.
J.

MAIN OFFICES ArJDF«CTORIFS. PHILLIPSDALE,

R.I.

Six Years with General Electric Company.

THOMAS
THE

J. JOHNSTON,
Counsellor at Law,

<«MAYER" DROP.
WRITE FOR PRICES.

Monadnock

Block, Chicago,

66 Broadway,

No.

THE MAYER ENGINEERING CO.

NEW YORK

-

Patent Causes.

CITY.

Patent Soliciting.

DODGE SUBSTITUTES (?)for

ru SOLDERING

STICK

HLLlIN makes solder flow
I

I

WE PROTECT YOU
EVER SPILL YOUR ACID BOTTLE?
ALLEN

BY THIS
on a pink

Stlcl<

Free for

Trial.

:r.: .2f /3.

I

ALLEN GO19

shrewd buyer will
see the difference that comes of
automatic production and exact

the "skin," the

,

gauges.
The porcelain body is as sharp
and exact as a piece of tooled
metal. The action shows the stuff
the spring is made of. The copper
m.s.keys
M.-S.
KEY SOCKET.
screw shell makes a sure contact.
A sample shows other dividend paying qualities.
steel

MARSHALL-SANDERS COMPANY
30I

CONGRESS

BOSTON MASS.,

ST.,

MILLS BLUU., SaN HRANCI-CO.
STARR.BOVD BLPg., SEATTLE. WASH.

STIJUSOIN BLDU.,

LUs A^U^il.tS.

IVIONADNOCK BLDO., CHICAOO.

<2^^. I

Label

Li Bi

The iOl Key Socket for example,
except for tKe finer finish of the
shell, looks much like an ordinary
product, but when you get beneath

III.

THE A

Full Size

llifflES are not always flat tliey seem"

I.

^"^^^''^''^'/-^

New York Store. W.

17

You Protect Yourself.
Inc. Sole Manufacturers, 1334 Columbia Ave. Chicago.

THE CHICAGO

DIE & ELECTRIC CO,

SOLE OWNERS OF THE MAXSTADT PATENT NO. 655,905.
We manufacture our joints under the patent we advertise.
PATENTED AUGUST

14,

1

0OO, IN

THE UNITED STATES AND FOREIGN COUNTRIES,

J-

kti^ft*

No. 882.

The

illustration, No. 882, represents the Maxstadt patent inaproved American
ready for use. Made in copper and tinned steel, for copper and galvanized
iron wire. This joint is absolutely perfect and costs less money than any other
joint on the market. Our Tinned Steel Joints are especially adapted for iron wire,

Joint,

and give entire satisfaction wherever used.
Prices and samples on application.

SOLE MANUFACTURERS OF THE

MAXSTADT PATENT IMPROVED FUSIBLE GUT-OUT CARBON
LIGHTNING ARRESTERS.

15 N.

SEVENTH ST
113 LIBERTY ST.

PHILADELPHIA.

No. 416 represents a full size Maxstadt Patent Improved Double Pole Porcelain Cut-Oat and Carbon Lightning Arrester.
The object of this Arrester is to
economize space. Its compactness and efficiency has made it the most practical
combination cut-out and lightning arrester on the market to-day, and it costs less
money than any other arrester made.

BUY YOUR BOOKS

CYRUS W. RICE

PATENT LAWYER
Prompt

Ciirt-lul .Vtttntluii toJioIIcitlncPuteiitB,
1-^11 .\Khloii<l lilock.
BankB«rt:rctK-Li«. Itrunch Offloci WuHhlnffton, D.C.

FBOM THB

and

CHICAGO.

Electrician Pub. Co.. B

1

Marquette BIdg., Chicigo.

FOR HICH GRADE

INSULATING
VARNISHES
ADDRESS
Standard Varnish Works
.NEW YORK

CHICAGO

LONDON

'.

Patented March 31, 1891.

No. 416.

The above is one of the many diSerent styles of Maxstadt Fuse Blocks we
manufacture. We can also furnish fuses, paper sleeves, fuse wire and links.
Write

for prices

and samples.

Manufacturers

NATIONAL CODE STANDARD CHICAGO

of the

87-91 W.

"0. K." leatlierproot Wire.

Slow-BarniDg

Weatherproof

Maxstadt Patent Improved American Joint:

DIE

& ELECTRIC

LAKE STREET, CHICAGO,

CO.,

ILL.

The Bossert

Electric Construction Co.
MANUFACTURERS OF
STEEL OUTLET AND JUNCTION BOXES,

/SIVITCHBOABDS, PAJTEL BOARDS, SWITCHES, ETC.

and Slow-Bnrning Wire.
Prices

and Samples on Application.

Phillips Insulated
Office

and

Factory:

Wire Co.,

PAWTUCKEL

R.

I

XJTl^Mk., raK^Ax

VOR»C.

CARBONS

GONSUMERS CARBON
LANCASTER, OHIO,
Carbons

of all kinds

and

CO.

U. S. A.

for a|l purposes.

WESTERN ELECTRICIAN
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FOR

..WAKTEO,
timilar

WAMT

ments

ijo

SAJLE and

ENGINES.

COIiVJHN advertisewords or less), S'Jo an

insertion; additional

POSITIO]V

rvords

3-18x30x10
2-13x24x18
2-15x23x17
1-18x27x16

?c each.

WAJTTED advertise-

ments {jo zuords or

less),

$t .00 an

We.stinghouse.

l-8xl4'/6xlOK

Mc I. & .Seymour

We pay

WANTED.

highest market prices for

SCRAP COPPER, BRASS
PLATINUM,

AND

As superintendent or manager of an electriepower plant on the Pacitic coast by
thoroughly experienced man.
Have been tn
the business since 1880 and have owned own
light or

4-375
2-136
1-250
2-114
2- 90

WRITE us.

We Manufacture Copper

Hard Babbitt

the best on earth for electrical
work. Wire Snider, l*lg Lead, Ingot Copper, Spelter, eic. It will
pay you to get our prices.

,

Cal.

REFINING CO., CHICAGO.

d. c. Atlas engine,
1-5 K.W. Perritt 110-volta, d.
Sturtevant enplne.

Churchward M.

Mc

Intosh

volts, d. c.
A Seymour engine. 60 and 125

1-80 K.W. G.

E. M. P. 115 volts.
Russell 4-valve engine.
2-75 K.W. G. E. 1'25 volts, d. c.
Ames tandem engines.

National watertube
liabcock & Wilcox.
Heine watertube.
Heine watertube.
P. Horizontal tubular.
P. Horizontal tubular.

FOR SALE.—

POSITION WANTED.
As electrician or engineer. Am capable of taking charge oC A. C. or D. C. can handle high
speed or Corliss engines; can repair any kind of
arc lamp, and rewind all coils of same; can do
any Itind of job of wiring; have had eleven years
experience; best of references furnished. Ad;

BOX

146, care Western Electrician,
Marquette Bldg., Chicago.

dress

510

WANTED.

POSITION

Pattern.

N.J.

60-K. W. EDISON, SOO-VOLT.

45th St and A. V. R. R- Pittsburg, Pa.
95-97 Liberty St., Kew York City.
1214 Marquette Bldg., Chicago, 111,

ST. LOUIS.

CO.,

34x60
26x48
22x42
20x48
20x48
18x42
12x36
12x24
24x48
18x24
13x18

Station Managers
And Users of Machinery

CORRESPOND

TO

WITH

US.

We have anexceptionally good propoaition for those desiring to exchange their
equipment lor something larger, more
improved or more modern.
We have the following Quick Shipment

Bargains: —
1—20x181-) Harrisburg Ideal Engine,
1—16x16 Erie Ball Engine,
1-15x15 "
1—13x12 " City
1—150 H. P. Mcintosh & Seymour Engine,
400K. W. inT. H. and G. E. Transformers.
We also have a full Une of Central Station Apparatus, Power Generators, Boilers,

WANTED.
to take charge of 1,000 H. P. electric

plant, compound condensing engines.
Write
stating salary expected, and give references.

KEOKUK ELECTRIC RAILWAY & POWER

Enj^fnea

Iowa.

A.

and

Ptinip?)

St.,

New York

Ten 7^x18 Horizontal Tubular, 125
pounds pressure.
One Geary Water Tube Boiler. 175 H. P.
for 150 pounds pressure, almost new.
Two 150 Babcock & Wilcox Water Tube
Hoilers, 135 pounds pressure.
Two 60x18 Rorizontal Tubular.
Four 60x16 Horizontal Tubular.
One .'6x16 Horizontal Tubular.
One 48x16 Horizontal Tubular.
600 H. P. Berryman Heater.
200 H. P. Baragwanath Heater.

Dickson Corliss.
Hamilton Corliss.
Wheelock Corliss.
Harris Corliss.
Corliss.
Corliss.

Sioux Corliss.
Buckeye Automatic.
Atlas Heavy Duty Automatic.
Frost Center Crank Automatic.
ll^x 14 Taylor-Beck Automatic.
32-ln., 24-in., 22-ln. Double Leather Belts.

150 H.

P. Kroeschell Heater.

500 II. P. Excelsior Heater.
6x4x6 and 5i-.(x3^x5 Worthington Pumps,
Full line Marsh Pumps, new.

WHITEHEAD MACHINERY COMPANY, Davenport,

O SCHOONIVIAKER CO.,

126 Liberty

BOILERS.

International Power Corliss.

Hamilton
Hamilton

»

WICKES BROS., Saginaw, Mich.

For Sale, four BO-K.W. Fdlson Generators, 600
Volts, F. 0. B. Cars, Hamilton, Ohio.
Each S460.

ROSE ELECTRIC

LIBERTY ST.
NEW YORK.

14

For Sale,Aufoniafic Engines

Ejinh Old Material and MaLdUII. chlnery Purchased.

WALSH'S SONS & C0.261WashinQtonSt.Newark,

Wanted Central

bility.
Good executive ability and thoroughly
experienced in auditine, credits and correspondence. Have held position of general manager of
corporation for several years. Address BOX
147, care Western Electrician, 510 Marquette
Bldg., Chicago.

COMPANY, Keokuk,

tj. S.

ARC LAMPS.
I

20x.36x36 Inch Mcintosh & Seymour, four valve,24x33 Inch Buckeye.
22x33 inch Buckeye, style B.
20x42 Inch Putman, four valve.
20x20 inch Green, center crank,
ivyixIS Inch Buckeye.
17x30 Inch Buckeye, style B.
1(5x20 inch Jackson & Cburch.
16x16 inch Green, center crank.
l.T^xlS inch Armlngton & Sims, center crank.
1 jxl4 Inch Ideal, center crank.
13Hxl8',^xl5 inch A. A S., 010=^5 compound.
13xl8Hxl5 inch Phoenix, tandem compound.
14i4xl5 Inch Armlngton & Sims, automatic.
14x36 Inch Rollins, four valve.
Send for complete monthly stock list.

AMMETERS.
and

ARC DYNAMOS,

CO.

ENGINES.

YouD^ man of broad experience and ability
energetic and ambitious, desires situation wltd
electrical or telephone supply firm as sales
manager, salesman or any posftion of responsi-

Engineer

C9ftC9
0£
H VW

TRANSFORMERS,

1-50 K W.WesternElectrlcllOvolts. d. c. Ball AWood engine
1-50 K. W. Walker 110 volts
d. c. Russell engine (new).

facturin>r company on the road, or accept
management of telephone plant in the South,
or superintend construction of new plant. Address BOX 100. Ht. Horeb, Wis.

I'^llson

Cycle Alternators.

and Motors.

d. c.

P.
P.
P.
P.

Old style

c.

Motors and Dynamos.

1-100 K.W. G. E. 250

TO

the
Supervising Architect, Washington, D. C. Decembers, 1902. Sealed proposals will be received at this office until 2 o'clock P. M. on the
14th day of January, 1903, and then opened,
for the installation of a conduit and electric
wiring system for the U. S. Public Building at
Helena, Montana, in accordance with the drawings and speciflcations, copies of which may be
obtained at this office, or at the office of the
Superintendent of Construction at Helena,
Montana, at the discretion of the Supervising
Architect. JAMES KNOX TAYLOR, Supervising
Architect.

0. 110-volts,

500 and 220 and 110-Volt

FIFTEEN HORSEPOWER.
ROSE ELECTRIC CO.
ST. LOUIS.

of

P.

C.

Edison bl-polar.
W. Edison bi-polar.

MOTORS
WANTED.
SOO-VOLT MOTORS, FROM TWO

Office

&

Westlnt'house M. P.
Edison Ijl-polar.

By practical telephone construction man who
has promoted and Installed some of the best
gayingteienhone plants in Wisconsin. He has
een advised bv his doctor to a change of climate
and wouid represent some telephone manu-

TREASURY DEPARTMENT,

K W.

1-30

THOMPSON SON &

GREAT WESTERN SMELTING AND

POSITION WANTED.

60

2-

H.
H.
H.
H.
H.
H.

K

1902

Thomson Houston.

DIRECT CONNECTED.

BOILERS.

ALSO

Incandescent Lamp Bases, Etc.

plant for 10 years; also experienced in electro
deposition and electro chlorination, and own
patents on the latter process. Address H. B.
SLATER, care General Electric Co Los Angeles,

new).

1-18x42 Allts Corliss.
1-14x36 Hamilton Corliss.
1-15x15 Eric Hall.
!i-13xl2 Armington & Sims.
1-11x14 Stralghtllne.
1-9x9 New York Safety.

UP TO YOU.

IT'S

f

K.W.
K.W.
K.W.
K.W.
K.W.

1-80
1-60
2-60
1-55
1-45
2-25

13,

1-43 K.W, Westlnghouse 110volts, d. c. Russell engine.

110-VOLT DYNAMOS.

Westlnghouse.
ArmlEb'ton & Sims
Mc I. & Seymour.

2-:22x33 buckeye

in-

sertion: additional Tvords sc each.

POSITION

D'ecember

Ia.

City, U. S. A.

FOR SALE.
AND EASY, r\EEPS ITS LU5TE
e:stablismed IE years. So

One

electric-ligbt plant in town of 1,200 inhabitants. Everything in first-class condition
and a good paying business. Plant only been in
operation 2 years. All machinery new. Address

BOX

343, Mt. Morris,

111.

FOR SALE.
35

h. p. Gasoline

Engine.

"Olds" 35 b. p. engine,
been used about
four months; in best running order: for sale at
a bargain. Address at once THE MORSE CEI>AR
CO., Saginaw, Mich.

FOR SALE.

SECOND-HANI

U.5.METAL POLISn

Dynamos and Motors.

We

invite correspondence
with tliose wisliing to

bay or

sell.

W

.

2,200 Tolta.

—200

K.

W. two-phase

146

S. Gllnttn St.,

Cbicap,

CENTS

We will send you a

ELECTRicnf

looiilit

Alternators 125-133 cycles, 1,100 volts.
W. VVestinghouse, with exciter.

—400 K.

1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearings), with exciter.

FOR

1— 150K. W. Slattery

(3 bearings). Klg bargain.
General Electric monocyclic.

2—150 K. w.
2—120 K. W. Westlnghouse.

K. W. General Electric type A. S. 120.
K. W. General Electric type A. 120.
K. W. General Electric type A. S. «0.
K. W. Westlnghouse.
K. W. Wood.
K. W. General Electric A. 60.
K. W. Westlnghouse.
Large stock of direct-current machines.
Send for monthly bargain iheet with complete
list and net prices of machines.
All apparatus
fully guaranteed.

90
90
75
60
60

W

and

30x48 Cross

compound

condensing Cooper-Corliss, complete with independent air pump and condenser; hea\'y sectional wheel
20 feet diameter with 37-inch face. Aa good as new.

H P 16x42 twin Cooper condensing Corliss, with
Cooper condenser.
spiked automatics, from 250 H, P. down.
Write us for stock litst of station equipments aod

376

Hieh
;

1

Immediate delivery.

accessories.
|

204 Dearborn Street,
CHICAGO.

I

lO-VOLT GENERATORS.

2— 1,100-ltght, 65 K. W. Jenny.
1— 1,000-Hght, 60 K. W. Siemen &.
2— l,100-llgtit,60K.W.Thompson-Eyan,10pole. 1— 1,000-llght, 50 K. W., T. & H.

Hsiske.

133-CYCLE ALTERNATORS.

FOR SALE.

2—
1—
462—

alter

CORLISS ENGINES.
500 H. P. Corliss Engine, 16

Jf-eZ 5.CUNT0N 3T.CI1ICAG0

All dynamos, motors, metersand transformers
listed by tbis Company are at tbeir warehouses
ready for immediate delivery.

1- 120
12—120

A. S. type 1.100 or 2,200

receipt of

10

1

—

Stanley alternators, 3,750 or

STATION EQUIPMENT COMPANY.
On

1,100-volt,

nators.

1—175 K. W. Edison, bi-polar, railway generators.
3—100 K. W. Edison, bipolar, 140-TOlt generators.
1
15 K. W, Edison, bi-polar, 140- volt generator.
1—30 K.
WegtiQghouse, 110-volt, direct connetfted
unit with engine.
1—72x16 tubular boiler, 100 pounds, Hartford.

6,500 volts.

Two Royal

Electric Company, Standard dynamos of 150 K. W. each. These machines are
alternators, 133-cycle, new and of excellent
design and make, connected for furnace worh,
but suitable fo*- town lighting. Address D. M.
HILLIS, 112 Hartford Building, Chicago.

2—120 K. W. General Electric, lS3-cyele,

W

5,600 volts.

2

nOFFMAN

60-CYCLE ALTERNATORS.

Fort Wayne wood alternator, either 1,100 or
A. L. type, compound wound, complete with exciter and instruments.
2—160 K.W. threepbaae Stanley alternators, 2,750 or
150 K.

1—120K. W. General Electric.
volts, December delivery.

SCHUREMAN & HAYDEN,

GeO.W.

'OLISHES ALL METALS.

WA

1—120 K. W. Slattery, 1,100 volt.
1—100 K. W. Slattery, 1,100 volt.
1—100 K. W. Westlnghouse, 1,100

ILLINOIS
I003.

1—70 K. W., T. <S H.. 1,100 volt.
K. W. General Electric, 1,100 volt.
1-50 K. W., T. & H., 1,100 volt.

1— 60
volt.

MAINTENANCE COMPANY.

Every Lighting, man should
have one.

Live

men

1625 Marquette Bldg.

CHICACO.

read the

WESTERN ELECTRICIAN
ELECTRICIAN PUBLISHING CO.,
Bulls

510 MaraueHa

Bldg..

CHICAGO.

Each Week. Do You

CHICAGO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NICHT.
1280.

Machine and Carpenter

*M<:,T\-. of All Kinds
Corrcsnondence Solicited.

Dynamos. Armatures,
Motors, Arc Lamps,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

?

December

13,

WESTERN ELECTRICIAN

1902

OYCOTT

19

We

have sent the following Letter to the
Local (Chicago) Members of the Electrical
Supply Dealers' Association
:

32 CouTtl&rvdt

Street,

NEW

YOR.K.

188 Fifth

Avenue. CHICAGO, ILL-

Office of

The

Y

Mgv.nh8cttarv Electrical

Supply Co.

CHICAGO, Dec. 4, 1902.

C

Gentlemen:— It is apparent that a well
defined and systematic boycott against this
Company exists among the local members of the
Supply Dealers" Association; aided by some of
the manufacturers. Against this we desire to
protest. We believe it to be unjust, uncalled
for and unbusiness like and calculated to
force us to retaliatory measures.
We, therefore, desire to inform you that
we cannot continue to work in harmony with
you, in the matter of re-sale prices or Association rules, as to quantities or deliveries.

O
T
T

Respectfully.

MANHATTAN ELECTRICAL SUPPLY CO.

EVERYTHING

AMERICAN

EVERYTHING

/:

IN

BEAUTY.

TELEPHONES.

WITHOUT A

SUPPLIES.
PEER.

FINISHED

PRICES

PRODUCT

THAT ARE

GUARANTEED.

RIGHT.

COMPLETE

ENORMOUS

STOCK.

OUTPUT.
TRACTION, MINE OR FIRE ALARM FOR OUTSIDE USE.

American Electric

Telephone Company,

AMERICAN BUILDING,

CHICAGO, ILLINOIS,

STATION

U.

No. 25

Bell Style.

U. S. A.

WESTERN ELECTRICIAN

20

Etecember

13,

Sterling Electric Co.

Led the Procession
at the

Convention

YOU DIDN'T ATTEND SEND FOR
CATALOGUES AND SOUVENIRS.
IF

STERLING ELECTRIC CO
LAFAYETTE,

-

IND.

Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
Service,
250 K.

W.

3-Phase "Ceco" Alternator.

^^Ceco'^ apparatus

Direct-Current Enclosed

Is

modern

"Ceco" Motor.

in design^ accurate in construction^

and superior in performance.

Write

for

Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.

1902

December

13,
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^HGUABMOTS
THIS IS THE WRENCH
must be used to Install the
3';, 5 and 6 Inch anchors.

that

W. N.MATTHEWS&BRO.,
DISTRIBUTERS,
603 Carleton BIdg., - - ST. LOUIS.

IM

HEAT YOUR MAGNETS RIGHT,

Where

are you going my pretty
maid ?
Going to use a CHICAGO PAY STATION
Sir,

ONE
THOUSAND
MAGNETS

she said.
Telephone managers

have

discovered a
source of revenue and
the public (like the
" pretty maid") enjoys patronizing an

WHY?

10xJ^x44 can be heated for hardening in
this furnace in ten
hours; every one per-

UP-TO-DATE SERVICE.

— Thousands of
magnets are ruined
by the old method.

fect.

Write for Full Particulars TO-DAY.

Gkicago Pay Station Co.,
I30 La Salle Ave., Chicago,

The

III.

WE ALSO MAKE
'"°

is

$100.

F=IRST-CI-HSS
BRIDGING

price of furnace

illustrated here

Vou take no chances, you
cannot go wrong, you do more
work in one day than can be
done In three by the old method.
If your magnets are not
tempered right don't blame

SERIES

liie

steel

man,

of the heating.

it's

the fault

Thousands of

magnets are ruined by being
eated in the open fire.
We make several sizes, and
send our furnaces on thirty

COTV^BINING
QUALITY -NO SIMPLICITY.

days'

trial.

CATALOGUE FOR THE
ASKING.

WRITE US AND WE WILL
TELL YOU ALL ABOUT IT.

Chicago Flexible Shaft Co,,
Qof. La Salle Ave. and Ontario St.,

THE

U. S.

ELECTRIC MFG.

CO..

-

Butler,

GHIGAGO,

Pa

THE MOON TERMINAL HEAD FOR TELEPHONE CABLES,
AFFORDS COMPLETE PROTECTION.
THIS STATEMENT

IS

SUSTAINED BY

250,000 Line Wires Protected.

We

ITS

RECORD.

No Recorded Loss

^^s:p".tM>arc^rnenu,

desire to figure with you on the Cable Protection you will require.

The reputation

of this

We

Moon Fuse Pole Terminal

apparatus should secure your careful consideration.
with fuses and Metal Outer Case
or Storm Box complete; or Terminals either with or without Fuse protection,
as required, for the Exchange end of the Cable.
They are simple in construction, easy to install and most economical to maintain.
We are pleased to answer any questions regarding this equipment, and to
furnish you with catalogue and price list.
furnish the

MOON

MFC. CO.,

43-49 SO.

CANAL STREET,

CHICAGO.

ILL.

WESTERN ELECTRICIAN
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December

13,

1902

TO CONTRACTORS
Cook Protectors

STANDARD
All

Apparatus

broadly

=USE THE=

CHASE NIPPLE COMBINATION
Your Junction and Outlet Boxes.

In

by

covered

United States Letters Patent.

There

Don't buy trouble.

Is

enough

without buying more.
'>

L

H'r':

1

HBfi

9^'

IT
i

1 i

'iolis

It

Space
.CflB
vm

~n|

IN

1
I 1

1

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.
(SOLE MANUFACTURERS.)

BOSTON, MASS.

M

THOS. C. CRIER CO.,

—

-

The Inspector
AND

IMPORTANT.
Absolute Protection Guaranteed both as to Foreign currents and liability to patent infringement.

Trouble Man.

No exchange equipment modern and

up-to-date
without this line of apparatus.

"^•'vkimMiw^^'''
12 Strong and Siieak Current Protector for subscriber's
and tubular line fuse. Patented May 20,
1802 Aug. 12, 1902 Oct: 21, 1902.
Other patents pending.

Type AA.~Coot No

station, witli carbon plate, heat coil
8,

BLVD.,

»•••»•••••••••••• • •»•»• »

ype J.— Cook Combined Cable Terminal

July

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

Cook Main Distributing Iror
ind Protectors, with lieat coil and carbon Type L.
)late arrester for strong and sneak cur- Frame with Strong and Sneak Current Vvo
ents.
Patented May 20. 1890; July 8, 1902? tectors. Patented May 20. 1890; July 8, 1902,
All sizes, 25 to Aug. 12, 1902; Aug. 12, 1902. Other patents
Vug. 12, 1902; Aug. 12, 1902.
pending. All sizes.. Any capacity.
300 pairs.

.1890;

128

CHICAGO,

P
1

LABOR OF INSTALLING,
ECONOMY OF SPACE IN BOX.

CHASE-SHAWMUT CO.

1
J

COST,

IN

Makes Rigfid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working

l^w

1

SAVES

;

;

FRANK

B.

COOK,

MANUFACTURER OF

By

Hangers, Lightning Arresters, Strong Current Protectors,
Coils, Line Fuses, Copper
Test Connectors, Terminal Strips, Distributing Boards, Main

DOBBS.

Full of information and diagrams for the operator,
exchange owner, exchange manager, inspector, trouble
man, lineman.
A complete description of telephones and their
troubles.
How to find and remedy them, together
with working plane for exchange construction, complete
with diagrams of all up-to-date telephones and switchboards.

This

and

for

is a practical book, written in plain language,
anyone interested in telephony.

Mailed anywhere on

Combined Cable Terminals and Protectors, Lock-nut Cable
Terminals, Pole Top Cable Terminals, Guy Clamps, Cable
Sneak Current Protectors, Heat

A. E.

receipt of prico

No

technicalities.

.

.

.

riVjC nOI I A P
V/llC Llv/lwlw/VI\«
Substantially bound

in cloth.

or Intermediate.
Any Combinations

240-244 West Lake

of

above mounted on Iron or Wood.

Street,

TELEPHONE MONROE

CHICAGO,

U. S. A.

ELECTRICIAN PUBLISHINO
510

MARQUETTE BUILDING, CHICAGO,

CO.,

December

13,

WESTERN ELECTRICIAN
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FLEXDUCT
For Irvterior Wiring
The Superior Product
The

under

intact
it

is

interior of " Flexduct "

remains

circumstances because

all

an inseparable part of the conduit.

fn/mol

Here

The

are

some

the advantages of

of

interior cannot be ripped

the conduit

—no

"

Flexduct."

because

out,

an inseparable part of

it is

possibility of ripping out the inside

too large for the conduit of

when

when

installing

wires

through it.
With part of the interior of a conduit gone, and the,insulating properties
seriously impaired, the installation cannot possibly meet the requirements of
first-class

work.

When "Flexduct"
solutely intact
"

fishing wires

Flexduct

" is

is

used, every foot

is

ab-

and uninjured.

positively

moisture-proof

—made

so

by closely weaving

together a special fibre with a special warp and by treating the conduit with
a special

compound

to

fill

up

the pores.

Send for booklet— also a sample of *' Flexduct,'' and carefully examine its smooth interior; its longitudinal interweaving; test its strength, and satisfy yourself that '* Flexduct "
is tho best flexible conduit that has ever been manufactured for interior wiring.

Osb\irn

Flexible

General Sales Offices,

21

Condviit

Park Row, New^ York

Co.,
City.

WESTERN ELEOTRICIAN
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December

r

KOKOMO TELEPHONES

The

'Best

1902

13,

of Everything

'

Always Up-to-Date.
WE MANUFACTURE

SWITCHBOARDS. TELEPHONES

ALTON'S
1903
FENCIN(?

AND EVERYTHING FOR
COMPLETE EXCHANGE.

through
THE
Chicago & North-Western

train service of the

KOKOMO

TELEPHONE AND ELECTRIC
MFC. CO.,
KOKOMO,

IND.

management can make

Copyright, 1902
byC. & A. R'y.

a
magnificent electric-lighted train, less
than three days Chicago to San Francisco, daily.

Fourgraceful poses from life; figures ten inches
high, reproduced in colors. Highest example

The

of lilhographic art.

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver,
two nights

TRANSFORMERS.

THE ONLT WAY"

own one of these beautilul calendars is
to send twenty-five cents, with name of publication in which you read this advertisement,
to Geo. J. Charlton, General Passenger Agent,
Chicago
Alton Railway, 32S Alonadnock
Building, Chicago, 111.
The best railway line between Chicago,
to

TheNorth-WesternLimited,
an electric lighted daily train between
Chicago, St. Paul and Minneapolis.

&

St. Louis,

H. R.

McCULLDUGH.

3d Vice-President.

W.

T].

KniSKERN,

Cen'l Pasg'randTkt. Agt.

CHICAGO, 111.

Kansas City and Peoria.

NO-I

\A/AIM'

THE BEST

VERMONT

THE HANDY ELECTRICAL DICTIONARY
BY W.

it.

The Overland Limited,

ART CALENDAR
"

Rail-

way from Chicago to Omaha,
Denver and the Pacific Coast on the
west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modern and skillful

Write for Catalog and Prices.

WEBER, M.

L.

SLATE

E.

It

p. O.
Manufacturer
of all kinds Of

All

FOR

225 PACES, SIZE 2^x6 INCHES.

Electrical Purposes.

Pays

to

Get tbe Best from

EDWARD
BONVILLE
Lock
FAIR HAVEN, VERMONT.
Box 24,

Slates for Electrical Purposes
Sizes of Slate Switchboards.

Best Black Enameled and Marbleized Finishes In Vermont.

Cloth Binding:, - - - - 25c.
Flexible Leather Binding, 50c.

Price:

This is a practical book in a convenient vest pocket size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of every used electrical term or phrase and is sold at a price
within the reach of

all.

Promptly Mailed on Receipt

Electrician Publishing Co.,

of Price.

5Io Marquette eidg., Chicago.

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6iO WILSON AVE., CHICAGO, ILL.

"NEVER BREAK"

Bug-Proof
Bell.
^

ELECTRIC LIGHT GUARD.

Segerdahl
Patent.

OflinpIC, O-in. Enameled745c.
By mail, prepaid. Made in sizes

SILVER LUSTER.

2

ELECTRICAL

BOOKS

to 8-inoh. Dealers send for prices.
also make Inventors' Models and
Special Electrical Devices.
Write us for prices.

We

SPIES ELECTRIC CO.,
87-89

VI.

Van Buren Street, Chicago,

III.

The
Pioneer

Famous

Limited.

Train
Of the

FOR THE
World.

Patented Aug
A Perfect Guard.
Holds

HOUDA YS

1900.
Adjustable Clamp Socket.

The corrugation prevents

Finlsh.

all

The St. Paul Road.

WE CARRY THE MOST COMPLETE STOCK

HAMBLIN & RUSSELL MFG.

&

St.

Paul Ry.)

Equipment and Service
Unequaled.

possible

cbance of breaking. No screws to loosen and
out. Send for Illustrated Catalogue.

(all

CO.,

Time

SEMO FOR CATALOGUE

WORCtSTCR, MASS.
Send your Book Orders

VIA

(Chicago, Milwaukee

All Sizes Securely,

Neat and attractive. All objectionable features
overcome. Made of Steel Wire, Silver Luster-

Chicago— St. Paul— Minneapolis

maps and information
furnished on application to

F. A.

tables,

MILLER, General Passenger
Chicago,

Agent,

111,

to

ELECTRICIAN PUBLISHING CO.,
510 Marquette

TO
THE fiREAT
i\

Bldg., Chicago.

NAME PLATES
NORTHWEST

The Wisconsin Central Ry. will take you there
In proper shape.
Dally trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Kront),lor St. Paul,
Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further Information.

JAS. C.POND,
Gen'l PuHB. Ageot,

Milwaukee, Wl*.

FOR MACHINERY.
We make name plates for some

of

the largest makers of machinery in

Eiecirician Publishing Co.
StO Mafi/UBttB.Building/OHiCAGO.

the

U.

S.

and

we would

be pleased to

send you sample and quote price.
No Plate Too Large or Too Small.

MURDOCK PARLOR GRATE
161 Boylston St., Boston,

Mass

,

CO.,
U. S. A.

December

13,
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
afford au excellent means for pumping water for House service, Hydraulic Elevator service
Factories and Mills desiring an independent water supply, also for Mine Work and
:

:

:

WATER WORKS SUPPLY,
Can be located wherever
after

once

installed.

electric current is available,

We make

steam and power

:

and require

no
:::::::::;:::
little

PUMPING MACHINERY FOR ALL

or

attention

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIERGE & SMITH-VAILE
DAYTON, OHIO,
New

York: 141 Broadway.
Chicago: 311 Dearborn St.
Philadelphia: 612 Arch St,
Cleveland: 1116 New England BIdg.
New Orleans: 304 Hennen BIdg.

Sales Agents:

CO.,

U. S. A.

FREDERIC NELL. 97 Queen Victoria St., London. Eng.

Boston: 73 0liverSt.
Baltimore: 1107 Continental Trust
BIdg.
E. F.

AUSTIN,

.Smith BIk.. Pittsburg.

EDISON
BATTERY FAN OUTFITS
...WITH...

tCTSi-— .-.^^M

EDISON PRIMARY CELLS
Are the only efficient battery fanoutflts on the
market. Invaluable for the sick room.

WATSON
MOTOR BENCH
GRINDER.
A PORTABLE DUST-PROOF
ELECTRIC GRINDER. A BENCH

TOOL WHICH EVERY MACHINE

SHOP

THE COUNTRY

IN

SHOULD BE EQUIPPED WITH.
A TIME SAVER AND A MONEY
MAKER YOU CANNOT AFFORD
TO BE WITHOUT. ASK WHY?
BUILT FOR 10 AND 220 VOLTS.
I

The
Mechanical Appliance
Write for Catalogue No.

EDISON MFG.
F.\CTORV,

N-w

Orant'f?.

U.

S.

Jersey,
A.

Company,

4.

NEW YOEK

CO.,

VI

OFFICE,

Ask

83 Chambers Street.

CHICAGO OFFICE, 144 Wabash

I

i-'XA^^v «-i

K e: E.

Bulletin No. 55.

for

Avenue.

aau:K tt6ii>««i>*>**>**M
There is No Higher-Class India-Rubber Insulation
For Wires and Cables than

:::;:;;:;:;:::: :

HABIRSHANA/
Authorized Manufacturers of tha

ATT IX
l\

B-1.EXIBI-E:

TUBI

AA/IRI

The India-Rubber and Gutta-Percha

Insulating Co.,

MAIN OFFICE, Clenwood Works,
Sales OfTlce,
15 Cortlandt St., New York.

yoimke:

,

IM.
(10928)

Y.

if

WESTERN ELECTRICIAN

z6

POWER INCREASED
McNAMARA BROS.

t

SLATE AND MARBLE.
Write

Fair Haven, Vt.

for

Catalogue B.

1902

R ANALYSIS.

^r-oslden-t

Telephone: Harrison 3030 and 3031.

MARTIN MALEY,
VERMONT SLATE

/^ARSONS

ELECTRIC SWITCHBOARDS,

13,

Compound;

DearbDrn Yegetabl(

^^G4kl*,

27-34 RIALTO BUILDING, CHICAGO, ILL.

December

and lamp filaments baked with Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

MANUFACTURER OF ALL KINDS OF

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

].

iM!lt^J^:I»
THEONLYKNOWN METHOD

—

OF

KEEPING BOI LERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

^J

MECHANICAL BOILER CLEANER
WR.MA50N Manager.

4-13

CO.

WESTERN UNION BUILDING. CHICAGO.

V

SAMSON TURBINE

THOROUGH INSPECTIONS

UNEXCELLED FOR DRIVING

J_

Im^^H^Hju'

ELECTRICAL MACHINERY.

Insurance

M^

P'^P*

HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.

iL ^v-?

Turbines in all Sizes and Styles, on Upright or
Horizontal Shafts, single or in pairs, belted or direct connected.
WRITE DEPT.
POR CATALOG.

m.

^w

^^^T"^ «hH

\,

STEAM

We build these

J!.fflH

JAMES
LEFFEL &
SPRINGFIELD,

LAUNCHES.
LOWELL MODEL

Mills, Factories

tacandescent

Electric Light

to

and

BOILER

EXPLOSIONS.

M.

CO.,

J. B.

PIERCE,

Secretary,

BRAINEED, Treasurer.
L.F. MIDDLEBROOK, Asst.

L. B.

Secretary.

and

MACHINERY

NOW READY
ii'-JEFFREY

SEND FOR COPY

MFG. CO. COLUMBUS,O.U.SA.

Offires

Manipulator Company,

116 Bedford Street,

Boston, riass.

M'CORMICK TURBINL

NORTH CHELMSFORD, MASS.

On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.

ARE YOU LOOKING FOR MONEY?
If so,

Damage
Life

ALLEN, President,
WM. B. FRANKLIN, Vice-President,
P. B. ALLEN, Second Vice-President.

NEW CATALOGUE

MORSE AUTOMATIC LAMP ADJUSTER
For

CO.,

or

Loss of

ELEVATING = CONVEYING
-

-FORVEHICLES,

J.

O., U. S. A.

GASOLINE MOTORS
BICYCLES,

and

Injury to Persons caused by

Special Features:

HHBBhT

Loss

against

Property

Gives a Higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests in the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been In use. STATE REQUIREMENTS

buy WALRATH QAS OR GASOLINE ENGINES
and get light on thie subject.

THE WALRATH

AND SEND FOR CATALOGUE.

Received the Highest Award at
the Pan-American Exposition.
It will produce as aood a commercial light as that of an automatic steam engine, either belted
or direct connected generator.

MORGAN SMITH

S.

CO., York, Pa.

Simple, Economical and Reliable.

tend for Catalogue

\V.

y

MARINETTE IRON

WORKS MFQ.
-

- -^--^-i;^_:^_.. J

'

CO.,

MARINETTE, WIS.

AGENCIES—

\

/nBH&GMpU\
/cOMMUJMOffm

301 Fisher Building, Chlcaso.
619 Stevenson Building, Indianapolis.
703 Dijou Building, Pittsburg.
MacEay Engineering Co., 149 Broadway, New York.
Macliay Engineering Co., 100 Boylston St.. Boston.
Strong, Carlisle

& Hammond

'

1

JhE PHOSPHOR

-

XiX

/oELTtfs.

Friction

\/

CO.

5I5S Wakefield St.,German1own, PHILADELPHIA.

BRONZE SMELTINGCO.IIMITED,

2200 WASHINGTON AVE.,PHILADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
INGOTS.CASTINGS, WIRE, RODS.'SHEETS, ETC.

W'

No

with the Fibrc-Graphitc Commutator Brush,
Being 90 percent, pure grapliite, it insures low
rcBistancc^no sparking under a varying load, and
longer wear,
TLere is no greasing required.
The Fibre-Graphite is therefore the most economic brush on the market. Send for price list.

HOLMES FIBRE-GRAPHITE MFG.

Co., Cleveland.

\ %\.\S -\.MS.R\CKA \H^
REG.TRADE MARKS

There's

— DELTA METALFORCINGS
CASTINGS, STAMPINGS
AND

ORIGINAL andSoleMakersintheU.S.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

i/re

Highest Awards at National Export, Central Canadian,
Pan-American and Cliarieston Expositions.

MONARCH
247-249 Pearl

FIRE APPLIANCE CO,,
New York City.

St.,

December
r
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RENEWALS
December

newal of subscriptions.

If

your subscription

expiring this month, or even

January,

it

renewal

now

is

extended on

BOOKS

an important month for the re-

is

if

your interest to send

to

books

in

Make your

your

in

an

may be

so that the subscription

our

is

expiring in

is

it

gift

Price.

Webb's Telephone Hand Book,

New Dynamo

whom

the person to

the

name and address

you wish

to give the

of

Badt's

sub-

Badt's

with the annual subscription price of $?,
and the paper will be sent regularly for 52 weeks.

volume

during 1903

will

complete

been founded July

2,

and

We
and

future,

stant

improvement

The
for the
in

the

paper,

staff to

to its readers

3.50

.

l.OO

Buckley's Electric Dghting Plants, cloth binding

2.00

Made

Simple, cloth binding

1.00
1.25

6.0O

Trevert's Armature and

the con-

How

to Build

Magnet Winding,

Dynamo

Electric

2.50

cloth binding.

.

1.50

.

Machinery, cloth

binding

2.50

Trevert's Experimental Electricity, cloth binding

published

is

the latest

all

1.00

Treveri;'s Electricity for Students, cloth binding

1.00

Trevert's Electric Railway Engineering, cloth binding

2.00

Trevert's Electrical Measurements for Amateurs, cloth bind-

ing

a general electrical and scientific

and gives

2.00
.

Varley's Electro-Magnet, cloth binding

Trevert's,

purpose of assisting everyone interested
It is

2.00

Electricity, leather binding

cheap, half price

of the paper.

WESTERN ELECTRICIAN

art.

1.00

Hawkins' Catechism of

Watson's Electrician's Handy Book, cloth binding

addition pledge the best efforts of

an experienced and competent

1.00

Houston's 2-volume Electrical Dictionary, half leather, very

offer the past as a guaranty of the

in

1.00

.

Haskins' Transformer, cloth binding

under the present management for this entire
period.

1.00
.

Steven's Mechanical Catechism, cloth binding

Haskins' Electi'icity

hav-

continued

1887, '^^^

1.00

.

1.00

Thompson's Polyphase Electric Currents, cloth binding.

sixteenth and the

its

half of its seventeenth year, the paper

first

ing

it

.

Practical Electi'icity, leather binding

begin the thirty-second

WESTERN ELECTRICIAN,

the

of

ist will

$1.00

Tender's

Dobb's The Inspector and Trouble Man, cloth binding

scription,

With January

cloth binding

Hand Book, cloth binding.
Incandescent Wiring Hand Book, cloth binding
Bell Hanger's Hand Book, cloth binding
Electric Transmission Hand Book, cloth binding.

Badt's

WESTERN

of the

list

:

plenty of time to

Badt's

ELECTRICIAN send us

book chosen from the following

which we recommend

prevent your missing any copies.

To make a Christmas

friend or yourself a Christmas present of

electrical

1.00

Allsop's Telephones,

news

Their Construction and Fitting, cloth
.'

binding

and keeps them thoroughly informed of everything that is going on in all the different depart-

$1.25

Allsop's Bell Construction, cloth binding
Allsop's Bell Fitting,

1.25

cloth binding

1.25

Allsop's Induction Coils, cloth binding

ments

of

technical

and

the electrical

and

scientific articles

allied fields.

cover

all

Its

Bell's

the latest

thoroughly informed of

art.

Its

special

articles,

all

that is

written

prominent authorities, as well as
cles, are of

new

Hanchett's

&

Houston
in the

cloth

by the most

its

&

SUBSCRIPTION PRICE PER YEAR
Of Fifty-two Numbers

Houston

THE

Railway Motors,

2..''i0

cloth binding. 2.00

Kenuelly's Electric Transmission of Intelligence,
1.00

Kennelly's Electrical Measurements, cloth bind-

Kennelly's Electric Heating, cloth binding

1.00

Kennelly's Electric Arc Lighting, cloth binding. 1.00

Kennelly's Electric Motor, cloth binding

1.00

Kennelly's Electric Street Railways, cloth bind-

Kennelly's Electric Telegraphy, cloth binding.

.

1.00

Kennelly's Electro Therapeutics, cloth binding.

.

1.00

Kennelly's Electricity

Made

Easy, cloth binding. 1.50

Merill's Electric Light Specifications, cloth binding
.

$3.60

Wiener's

Dynamo

Any

the above books sent prepaid

1.50

Electric Machines, cloth binding

3.00

5.00

SAMPLE COPY FREE.

on receipt

ELECTRICIAN PUBLISHING

SUITE 510,
riARQUETTE BUILDING.

CHICAGO,

of

of price.

Write for free book catalogue.

Electrician Publishing
?

Electric

1.00

&
&
&

Houston

^timpclliy

Modem

ing

Houston

•-»^^-_„_„_-

3.00

1.00

&
Houston &
Houston &
Houston &
Houston

person can afford to be without the paper.

....

binding

ing

general arti-

United States
Foreign Countries

1.25

cloth

binding

Houston

the highest order, and no interested

IN

Power Transmission,

Bell's Distribution for Electric Railroads, cloth binding

inventions and improvements and keep the reader

Electi'ic

SUITE 5IO,

CO.,

MARQUETTE BLDC,

CHICAGO.

U. S. A.
XiMJi
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FLORIDA HEART PINE

1
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UP

H

O
O

I

6
u
H
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I

This

0)

is

what our Crossarms are

Florida,

H
o
o

will

be ready Januar)'

to

be

ist,

made

Our new

of.

1903.

It

will

I

plant at Brooksville,

have a capacity

d
u

of three

H
•a

carloads of arms per day.

THE STANDARD POLE

i
(fl

44 Broa-d

H

O
p

(SL

TIE CO.

o
u

New York.

Street,

h
a,

Branch Offices, Wilmington, N. C; Brooksville,

S P

& T

CO.

Fla.

in

- S P & T CO. " S P & T CO. i— S P & T CO. ^ S P & T CO. ^ S P & T CO. ^ S P & T CO. - S P & T CO.
O. J. MLil

list of requirements
for quotations to

M.KLCIN & 510N

Producers and Wholesalers

BUILDERS' TOOLS

Our Tool Boor
II is

of

SP&TCO.

Send

ifiBi
LINE

I
1

tells about
intereat to all linemen.

copy now,

of

W.

Main Yard and Office at MENOMINEE, MICH.
Branch Yards— Nathan, Mich.; Stager, Mich., and

FREE.

MeadquartQrs tor Linemen's Tools.

MATHIAS KLEIN

Cedar

\A/hi-te

tbem.
Get a

We

& Zmr^Zc'lSo^^'^

have a good assortmeot

of Poles

Penribine, Wis.
Write us for Prices.

oa band, and caa execute orders promptly.

How

completa hand-book
].

ANDERSON & SONS,

St. Aubii Ate., Detroit,
Manufacturers Tools and Iron Work for
Telephone and Railway Construction.
IT'LL PAY You WELL.

Telephone Troubles and
A

H.

for telephone inspectori,
A. McManman, edited by Prof. C.

EIGHTH EDITION.
number

Find Them.

to

by Wm. H. Hyde and
H. Haskins.

48 PACES.

PRICE, 26 CENTS.

exchange managers and employes will find
The
book a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.
large

of telephone

this

Sent prepaid on receipt of price by the

Electrician
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THE COMING

NEW YEAR'S ISSUE
OF THE

Western

Electrician

and value to every electrical worker.
Years Numbers the carefully prepared statistics
of electrical manufactures in the United States for the year 1902
will be a noteworthy feature of this number.
To illustrate the correctness of the Western Electrician's estimates, it may be observed
that the figures published in our New Year's issue of January 5,
substantially with the Government census statistics
1 90 1, agreed
made public last August. This important issue will be an exceptionally choice one for advertisers.
An attractive announcement would
enable you to place the merits of your product before nearly every
prospective buyer. To obtain a choice location and a striking advertisement we would urge you to send in your copy at the earliest
possible moment.
will be of exceptional interest

As

in previous

New
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CEDAR POLES

LINDSLEY BROTHERS COMPANY.WnOLESALE PRODUCERS ""Src'ilo".'-'"^PORTLAND.QREGON &SPDKANE,WASM. 5D-F00T TO 80 FOOT

POLES

MAYBE YOU DIDN'T GET

Maltby's Pole Prices
at the

convention.

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE, MICH.

Maybe you

Anyway,

didn't go.

if

W.

STERLING & SON,

C.

MONROE, MICH.

TIES.

Eleven Pole Yards In Michigan.
Wholesale Producers for 20 years.

Western Cedar Poles.

you are

buying without them, it's your loss as well as ours. Don't let it
occur again, will you?
We are cedar tie men also, and make the same attractive
prices on both the "steam" and "trolley" sizes for either early
or immediate shipment.

stocks:

Idaho— Montana.

Address B.

F.

VREELAND,

Denver, Colo. (Main Otflce,)

TAKE OUT YOUR PENCIL AND WRITE AS FOLLOWS:

MALTBY LUMBER COIVIPANY,
BAY CITY, MICHIGAN.

WHITE

CEDAR
"*i„'-«i;„r?,?''*'
THE SEASON IS GETTING LATE .Pr^nnp't: SKipm^rffcs from
l^arg;^ S-t^^lc.
=AND
YOU REQUIRE^
POLES POLES, TIES, POSTS. '"Vr/H.?.!
CEDAR OR CHESTNUT
we can
POLES.

IF

supply you on short notice.
WRITE Us FOR PRICES.

For Fall construction work,

THE MORSE CEDAR

IDAHO, WISGOMSIM,

MIOHIGAM

CEDAR POLES

POLES.
to

80

FOWLER

BERTHOLD
& JENNINGS,
ST. LOUIS.

WHITE CEDAR.
IDAHO CEDAR up

H.

ft,

GENERAL OFFICE: 1705 FISHER BLDG.. CHICAGO.
a
ft«j^..,.
Branch
Oflices
I,

J

.

j

.

PINE

AND

TROLLEY.

LIGHT,

CO.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

ARMS.
LONG LEAF

Inquiries always.

FOR TELEPHONE, TELEGRtPH,'
ELECTRIC

FOWLER-JAGOBS

Washburn. Wisconsin.and
jpokane. Washington.

CROSS

Chemical Building.

want your

IN WHITE CEDAR
AX1> URILK, WISCONSIN.

POSTS, POLES, TIES AND EVERYTHING
VAKDS IN IDAHO AN(> AT WASMBLKN, Pl.lM.MKK

JOHN.

W«

PRODUCERS.

CO., "Producers," Sa§rinaw, Mich

FIR.

D.

Ml.

FULMER LOMBER

CO., Florence, Wis.

CEDAR
IT

POLES
YOU

\Ai\

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
"IPa^^^XaWa^ OiaaAXcJAx/ ^ivi^yuvvW ^jverw

CHICAGO,

^.

PT?

4

-MPTT

niTB^ipifi
t iLi!,&
ut

(

.•{
.

j

lltt^^l^^^''''
CEDAR POLES
UPON
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis.

TORREY
CEDAR CO.,

Cedar
POLE

DE.A.LERS

CLINTONVILLE, WIS.
Large Stock Constantly on Hand

THE

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD.

ILL.

Keystone Telephone Building. Philadelphia, Pa.
Electric Building. Cleveland, Ohio.

34g uroadway,

Mew

Yorlc.

CEDAR POLES
From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

Minn.

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.,

Poles

Produetrs and Wholetalirs of White Gtdar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

CEDARfOI^

ADVERTISING

WESTERN ELECTRICIAN OBIAIN MOST EXCELIX
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Westinghouse
Transformers
The

larger sizes of

Westinghouse Type N. and O. D. Transformers

have corrugated cases, exceedingly
2V-2

light in

weight and approximately

times as large in radiating surface as a plain case of the

same dimen-

Their value in maintaining low-running temperature

sions.

is

obvious.

WRITE FOR ILLUSTRATED TRANSFORMER BOOKLET.
Westinghouse 50 K W. O. D. Transformer.
.

&

Westinghouse Electric
Sales Offices in

all

Large

,

WA%, Co.
PITTSBURG, PA.

Cities.

Nernst Lamps
ElASlLYRENEWED
fy^EDUiCE COST OF LIGHT ONE HALF

No

SHADOWS CAST

S OFT

WHITE LIGHT

Th E

SAME AS DAYLIGHT

L OW

MAINTENANCE COST

A. WAYS

RELIABLE

iVlORE LIGHT FOR

L

ESS

MONEY

ERFECT DISTRIBUTION OF LIGHT,

Su PERIOR

QUALITY OF LIGHT
WRITE FOR ILLUSTRATED BOOKLET

Nernst

Lamp

No. «.

Sales Off ices

Co.

Or address any Supply Dealer.

120

:

Broadway;

Philadelphia,

Pittsburgh, Pa.; New York,
Boston, 131 State Street;

710 Girard Trust

Building

December

^VESTERN ELECTRICIAN

1902
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DUNCAN
Integrating Wattmeter
FOR DIRECT AND ALTERNATING CURRENTS.

BUILT STRICTLY

IN

ACCORDANCE WITH
PRESENT DAY
REQUIREMENTS.

Back
TYP

MOTORS
For Direct-Current
Circuits.

Where Kigh torque

a^nd low

speed are rvecessa.ry, tKese
motors are suita^-ble for 2^.11
conditions of operation.

JUST THE METER
FOR

DIRECT CURRENT LICHTINC
AND

They

give perfect satisfaction, run-

ning upside-do^vn or rightside-up. enclosed, open or
'

protected.

POWER CIRCUITS
BULLETIN

No.

1036

WRITE FOR PRICES

Fort
Duncan Electric Mfg. Co.
MANUFACTURERS OF ELECTRICITY METERS

LAFAYETTE, IND.
AGENTS

:

Co.. 1804 .Monadnack BIdz.. Chlui^o.
C. H. Norwood, IS03 PIther BIdg., Chicago.
Safety Electric ,M(g. Co., 303 .Magazine St., .New Orlcana.

(Mtl BaglncerinK

Electric
MAIN OFFICE

ai

FACTOKY

FORT WAYNE

-

INDIANA

WESTERN ELECTRICIAN

lJVccml)L'r

iS-CHALMERS
CHICAGO,

1902^

13,

CO.,
Irs -A'

U. S. A.
Sole Builders
of

FROTECTiOW.

REYNOLDS

A QOOD iNVESTMElNT.

CORLISS
ENGINES

A Lamp
Guard

firmly

fastened to

For

socket protects

P. R.

screw6

SET screws ^^-i
CAP 5CTeW5

All

Power Purposes

Reynolds Corliss Engine.

ip s-iocK

comSPECIAL ENGINES FOR ELECTRIC LI6HT and STREET RAILWAY PURPOSES.

pletely.

THE

MACHINE

WAGOR MFG.

RIEDLER

PUMPS AND

AIR COMPRESSORS.

'-itbf

NCftNAL-ST-

CO.,

CHICAGO

SPRINGFIEID, MASS.

USA

ILL.

KARTAVERT.
HARD AND FLBXIBLE FIBER

IN SHEETS.

RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washer*
and Packings. Patent Insulatiog Cleats.

MANOTAOTURBD BT

THE KARTAVERT M/IHUFACTUHIMG CO.

Wilmington, Dil.

VULCANIZED FIBRE
Highest grades for electrical insulation and mechanical purposes, in sheets,
tubes, rods

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

STURTEVANT

COMPANY

CO.,

Wilmington, Del.

-

HAZARD MANUFACTURING

BOSTON,

HICH-CRADE RUBBERCOVERED,

WEATHERPROOF

CO.

Wires AND Cables

MAGNET, OFFICE, ANNUNCIATOR WIRE.
New York Office,

General Office and Works,

50 Dey

Wilkesbarre, Pa.

Chicago Office,
1201-2 Marquette Bldg.

St.

BARE COPPER WIRE.

RUBBER

COVEREO

W

!

RE

.

WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

NEW YORK.
CHICAGO.

s Black Diamond
Bat. 1803.

File

Works I

Twdve
ModaU

Sold

I

Ul

CLEVELAND.
SAN FRANCISCO.

pAwm.o fm>r- com^uY f-uom^
FGP

UCi'.T
cLf.p.vw.

r.ir-r.TP.<r

Niidall

at Atlanta,

E.ipwitlons

1895.

ti^a»>» A/(B
f*'r»)(S;ie

JSK

ON BALK
T'HB

IN

BVSBV I^EADIMCt HABWABK
H'»'.4TK» AWM CAWABA.

PKITEW

(t*

..:•(!

11
III

Prize
ai

Inlernational

i'Vtt

TDEUTOli
illClliUill

Special

Awarded

m

ROEBLING'S SONS GO.

/•r;n rov'F.r?

Inc. 18»5.

OFFICE WIRE.

COMPANY

H. .6ARNETT
iK'^LAOELPHtA, PA.

mvrf'.w rovsGi cof^pAf /v
BurrM.o.ux.

r.\'.\rj.r..rj

ITT-CRURfj

m

VSifir7T

Vol.

nil.

Ph

$3.00

Aiiui.

CHICAGO, DECEMBER

SEas^.SX'°ctroi^

Amb** Oabv
vKHTS A uOPYt

|A

ElDtered at Cbtcago PoBtofflce as
mall matter of the second class.

20, 1902.
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IMP!
PY WIRESINSULATED
llwir^bibiA.
AND CABLES.
RU8BER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.

WMTERN

•CLLINC AGENT,

The Simplex

"T^x'sSn""^
H. R HIXSON.

lt37Mi>niinock
Konainock Block,
CHICAGO.
Bfock, CHICAGO

Electrical Co.,
BOSTON, MASS.

78-81 Cornhlll,

THJIDC

M««K

1889—Paris Exposition,
Medal for Rubber Insinlation.
1893-World's Fair,
Medal for Rubber Insulation.

CRESCENT RUBBER INSULATED

WIRES AND CABLES
National Code titandard.

CRESCENT INSULATED WIRE AND CABLE

TH£ STANDARD FOR

U BARCUy'sirIet.

rijbri:r isrisvivATioN.
Sole Manufacturers of

TRADSMAMC

Otonite Wires, Okonite Tape, Manson Tape, Candee

THE OKONITE
WlUcrd

L.

C«nda«,

I

i|...a.r.

"'p^o'or

THE BEST

Wires.

CO., Ltd

253 Broadway, New

Geo.T. Manson.Gan'l Supt,
W. H. Hodglns, Secy.

York.

"I^i" <)'''= ^'"'

It

Pays

to

'a<:><>''y>

CO.,

TRENTON, N. h

Get tbe Best from

EDWARD
BONVILLE
HAVEN, VCRMONT.
Lock Box

VERMONT

24, FAIR

p. O.

SLATE

Slates for Electrical Purposes

^rss'iSrjt

Sizes of Slate Switchboards.

Alt

FOR

Best Black Enameled and MarMelzed Finishes in Vermont.

Electrical Purposes.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

COMBINATION OF

Paraniie Rubber Covered Wires and Cables,

Stow

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

Flexible Shaft
AND

TELEPHONE, TBLBaRAPH AND FIRB ALARM CABLES.
All

JOKESBORO,

Wires are tested at Factory.

2,000

I-T-E

MULTI-SPEED

IKI>.

IN USE.

Write for Catalogue and Prices.

and Multipolar Motora
from )4 to 60 horgepower. Dynamos from 10 lights to 700. We sell
rent.
Good proftts for agents.
or
Tht Hobart fckc. Mfg Co.Troy, Ohio
Bipolar

STOW MFG.

CO.. PHIUDELPHIA,

,

ELECTRIC SWITCHBOARDS,

SLATE AND MARBLE.

ELECTRICAL WIRES

Write

tor

CROWN

l»AIL

ELECTRICAL ENGINEER-

BONOS.

ING TAUGHT BY MAIL.

"Writefor our free Illustrated Book,

For Porcelain or Clay In'
•ulatlng Specialties, such at
Bushings, Knobs or Cleats,
Address,

"Cai

NEW YORK.

CmCAGO.

WORCESTER.

DENVER.

SAN FRANCISCO.

light to

The Longest

SHELBY

USE SHELBY LAMPS.

\mmu\

ElEDtfieal
Waverly Park, NEWARK, N

USEFUL

LIGHT

(Jo.,

Miiliifoltieters,

Ammeters,

Ulillammeters,

Ski Seadic^

SterlInK Black Air Drylnar Varnlah,
Sterling Black Core Plate Varniab.

THE STERLIN6 VARKiSH Ca,

CO.,

26 Celmore Dew, Birmingham, England.

Voitimnieters.

6round Detectors and Circoit Testers,
Olimmeters,

THE
is

able Laboratory Standards ure

O'trStatfoD Voltmeters and Ammeter* are
twlni of extreme accuracy and
owest consumption of eiierK>'.

BERi.ix-'Kurope&D Wostoa Electrical lubtrumeni Co.. Hit i erst rasse No. 88,
Bros., No.

smooth and don't hold

neat for years.

to looks

du.st.

I-^n't ib-^ '.vorrh

a good bit

?

still belter.

in-jiirpasjied in

LoNDox— Elltoii

P=K ROSETTB

Portable Salvanometers,

Our portable InMrumonif are recognized aii
Tbe 5l«nd«rd the world over. The Seml-Port-

101

St.

Just specify " P =
H. T.

theWESTERK Klectricias when
ing for catalot'iies.

K/

Martlnb

Lane.

BcaAIbs mi-ABilBeter.

SHELBY, O.

J.

Voltmeters,

;ion

CO.,

EXTRA INSULATING VARNISH.
STERLING
Storllns Bxtra Black Finishing Tarnlah,
Plllsburg, Pa., U. S. A.

W*«tOH Htandard Pnrtahle Direct

LAMPS.

A TRIAL WILL PROVE OUR CLAIMS-

THE STERLIMB VARHISH
foston Standard Forlabie

New York.

Life at Best Efficiency.

THE SHELBY ELECTRIC

FLATTENED.

VlfESTIIN

St..

Pat. Oct. 20, I900.

16 C. P. Horizontal are 14 C. P. Vertical. Other makes are
7 C. P. Vertical.
IT-IT'S

240-242 W. 23d

LIFE

see objects below the lamp

THE COIL DOES

Electricil Engineer.**

Electrical Engineer Institute,

Dept. K.

LIGHT
you want

Become ao

teaeh Electn'ca! Bnirlneering, ElecLighting, Etecti-lc RallwavB, Mechanical Engineering, Mechanical Drawing,
Institute
etc. at your home, by mall.
Indorsed by Thos. A. Edison.

American Steel &Wire Co.

CO.,

I

We

tric

MpCADORB. OHIO

If

Pair Haven, Vt.

CataloEUe B.

OF EVERY DESCRIPTION.

btcandescent Electric Light Manipulator Co.,
1 1 6 Bedford St.,
Boston, Mass.

THE AKRON SMOKING PIPE

A C*..

McNAMARA BROS.

BARE AND INSULATED

Tha Incandescent Lamp Rsplacer and
Cleaner replaces and cleans any o. p. lannp
•t any helffht or angle.

C&., Blnshamton, N. T.

6en*l European Agents, Sellf SonacHtbal
Queen Vtccorla Street, Ix)naon.1EnKland.

86

CIRCUIT BREAKERS
CUTTER ELECTRICAL

IVIOTOR.

Practically dust and water proof.
For FortaM*
DrllUnK, TappiDg. Beamlog, Emery Grinding, etc

writ-

Chicago

-

PAISTE

CO.,

PhHadclphlu

-

New Vork
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Vice-President anil Secretary.

*!.

Standard Vitrified Conduit Company
VITRIFIED SALT GLAZED

UNDERGROUND

CONDUITS AND INSULATORS
^

39 and 41

General Office,

f

iip ^ii

wipiiiii

ip

np»wi

i
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New York

Cortlandt Street

III ipiy^p^iprwwi^

niww'U'w^lPnpii^pn
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>i

^|P*VP*^

THE COMiNC

NEW YEAR'S ISSUE
OF THE

Western

Electrician

be of exceptional interest and value to every electrical worker.
New Years Numbers the carefully prepared statistics
of electrical manufactures in the United" States for the year 1902
will be a noteworthy feature of this number.
To illustrate the correctness of the Western Electrician's estimates, it may be observed
that the figures published in our New Year's issue of January 5,
1901, agreed substantially with the Government census statistics
made public last August. This important issue will be an exceptionally choice one for advertiser^?.
An attractive announcement would
enable you to place the merits of your product before nearly every
prospective buyer. To obtain a choice location and a striking advertisement? we would urge you to send in your copy g,t the earliest
will

As

in previous

possible

moment.

WESTERN ELECTRICIAN,
^m w w »»wnp'»ip»ip n" wi it^ww

-

510 Marquette flldg.,SttlMGO.

fwn

n ^pp^pwpirwypiwi

D.

ipigwwpirw^^i

f W'P'ii wn

at \A/
Type O indicating fuse aCier

•-'ftjnHicatlnt^ fuse before blowinf.'.

oImPI-.l.'s-e:ye iimdic/vi
FLASHLE88
An
V^»-tcH -tHe "nrAROET" on -tHe label o-F «He
ti W. FUSE COMPANY, providence, r.
absolutely

A.

HOSTON:

NKW YORK:
Wtptfcrn Electric Co.

blowint,'.

device indicating the blown fuse instantly.

>.

'.uiQgeJJ-AndrtjWH ft

wiiipiipi

HALL BERRV, New York

Representative,

100

WlllUmi

-Fui
i.

Street.

OFFICES
PHILADKLIMIIA:
\Ve^tc^n Electric Co.

ciiicAao:

ST. liOUIS:

SAN KRANCISCO:

Coiitral Kloctrlc Co.

Western Electric Co.

UallrorDla Kloctrlcal Works.

,

December
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TheElegtrigPHILADEL
Storage
BatteryGo.
PHIA
MANUFACTURER

Cbloinbe Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
Price Lists and Descriptive Bulletins forwarded

'

upon request-

SALES OFFICES:
PHILADELPHIA.
Allegheny Ave. and
ST.

LOUIS,

Wainright

liLiildin;.,'.

BOSTON.
60 State

liilh St.

Street.

NEW YORK.

CHICAGO,

100 Broadway.

Marquette Building.

BALTIMORE.

DETROIT,

Continental Trust Building.

Michigan Electric Company.

CLEVELAND,
New England

ADJUSTABLE

COMPANY'S
s
'%;ji^

DIRECT CURRENT MOTORS

is

'

Made

needed.

for shop, factory,
-in fact wher-

ytore, office, residence

lamp

ever thf incandescent

is

used.

WE MANUFACTURE:
Portables,
Chandeliers,
Brackets,
Desk Lamps,
Clusters,
Cano/iies anil
All Sixes and Styles of
Shades and Reflectors-

^Vrite for Descriptive Bulletin No. i06.

GENERAL OFFICES:

527 W. 34th

LAMP HOLDERS

Permit the Electric Light to
be Instantly placed where it

are unequaled for driving all
classes of machine tools.

New

St.,

Goods carried
by aU principal

York.

Send for
Catalogue Mo. 10,

Jobbers,

CHICAGO OFFICE:
Fisher Building.

Just Issued,

FARIES MFG,
REPRESENTII

Western

Stanley

F.

BLDO.

NEW YORK,

C

ELECTRICITY FOR EN6INEERS.

424 PAGES.
ILLUSTRATED.
PRICE $3.60.
ELECTRICIAN PUBLISHING CO.,
9 lO Marquette Building,

-

For Incandescent Lamps
W*

ILL.

BROADWAY and' MAIDEN LANE

PROCTOR-RAYMONC
iNIM SPECIALTY

DECATUR

CO.,

Arthur

BORO, IND.

PUTINUM FOR CONTACT POINTS

F. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

Building.

ELECTRIC

SPRAGUE

Manufacturers' Agent.

HAVANA, CUBA,

SAN FRANCISCO,

ELECTRICAL INSTRUMENTS.
PLATINUM FOR TELEPHONES. PLATINUM FOR ELECTRICAL INSTRUMENTS.
tell PUTINUM in any quantity, either large orsmall. We buy PLATINUM sr anything
containing PLATINUM, in any quantity.

OHIOAOO.

-

and

Everythinq

Else.

IN

MANUFACTURERS OF PLATINUM
Newarit, N.

New York

I.

Office,

IN

120

ALL SHAPES.

Liberty Street.

ALPHABETICAL INDEX— TO ADVERTISEMENTS.

Adams-Bagnall Electric Co..—
Akron Smoking Pipe Co
1
Allen Company, L. B
13
AUls-Cbalmers Company
22
American Battery Co
8
Amer. Electrical Heater Co.. 22
17
Amer. El. Telephone Co
American Electrical Works.. 13
American Platinum Works. —
American Refl. A; LlgbtingCo. 13
American School of Corresp 7
Amer. Steel A Wire Company l
Anderson A. Sons, W. H
13
Audel A Company, Theo
14
.

—

Baker
Company
Bamett Company,

3

&.

Barron

A,

G.

&H

Co., J. S

——

22

Beardslee Chandelier Mfg.Co.—

Benhold
Besly

A

&.

Jennings

Co., Charles

19

H

22

Edward
Bossert EL Constmctlon Co. .22
Bonvllle,

Brooks.

I

HaU L

19

Bronn & Leasurc
Buffalo Forge Co

12

.

—

Cbase-Shftwmut Company. ..13
Chicago & Alton Railroad.... IS

A

K.

W.

R.

R

8

17

Christensen Engineering Co. 4
Commercial Elec. Supply Co.—

Consumers Carbon Co
12
Continuous Rail Joint Company of America
18
Crescent Ins. Wire A Chi. Co. 1
Crocker- Wheeler Company
6
Cutler-Hammer Mfg. Co
11
,

Cutter Elec.

A Mfg.Company

l

A W.

Fuse Company
2
Dearborn DrugA Chem.Co..l8
5
Diamond Meter Company
Dixon Crucible Co.. Joseph.. 18
Duncan Electric Mfg. Co.... 21
D.

Edison Decorative A Minla^
12
ture Lamp Department
5
Edison Mfg. Company

Edwards

A Company

7

Electrical Engineer Institute.

1

Electric Appliance Company. 12
Electric Storage Battery Co.. 3
Electrician Pub. Company... 8

I'i

Camp Company, H. B
7
5
Centntl Electric Co
Central Manufacturing Co.. ,16
Central Telephone ic. El. Co. 17
Century Glass Co

C.

C. M. ASt. P. R.R
Chicago Pay Station Co

Farles Manufacturing

Co

——
.

Fnlmer Lumber

Co., D.

Lindsley Brothers Company.. 19
Lowell Model Co

Hamblin A Russell Mfg. Co 12
Hartford Steam Boiler Inspection A Insurance Co.. ,—
—
Hazard Manufacturing Co

Maltby Lumber Company.. .19
Marinette Iron Wks. Mfg. Co.iS

Helios-Upton Company
4
Hobart Elec. Mfg. Company.. 1
Hoffman. G.
14
Holmes Fibre- Graph. Co
Huebel Company. C.J
19

Maj-er Engineering

.

.

W

—

Humphrey, Henry

H

12

. .

M

19

General Electric Company.. 9
General Incandescent Arc
Light Company

—

Co.. 14

Illinois Electrical Mfg.
Illinois

Maintenance Co

14

Incandescent Electric Light
Manipulator Company
Indiana Bub. A Ins. W. Co.
India Rubber A Gutta Percha
.

.

l

1

—
—
—

Insulating Company
Inland Printer Co
Intemat'l Corres. Schools
International Tel.Mfg. Co. ..17
.

. . .

7

—

Maley, Martin

Marshall-Sanders Co

W. N
Co
McLennan A Company, K
McNamara Brothers
Matthews

A

Bros..

Co

A

Mica Insulator Company
Miscellaneous Adrs
Monarch Fire Appl. Co
Monon Railroad
Moon Mfg. Co., The
Morse Cedar Company
Munsell A Co., Eugene
Miirdock Parlor Grate Co

18
13

New York

Tel.

A

El.

M, Co ...

Leather Preserv. M. Corp

.

Leflel

A

Co.,

James

X^ox> OX^AflilfiecS. Ixxcaeac

& Sons
Company

Ina.

Wire Co

19
7

Eugene F

13

Phillips Insulated Wire Co. .13
Phoenix Glass Company

—

Phosphor-Bronze
Pignolet, L. M
Pittsburg A L.

17

Porter Cedar

S.

Co

18

13
S.

Iron Co

19

Company

19

13

12
1

5

El Co. ..16

Jeffrey Manufacturing Co..

Kokomo

Pheipa

10

18

Johnston, Thomas J

—
14

—

—

Rauscher, John
Relsinger,

Hugo

—

8

—
J0

12

—
~20
ii

A Lundy
7
Sawyer-Man Elec. Company.—
—
Schoonmaker Co., A. G
Schott, W. H
12
Schureman A Hayden
14
Sargent

Shelby Electric Company
i
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co.
12
.

.

Smith

Norton Elec'l InstrumentCo.lO

Spies Electric Company
8
Spragna Electric Company... 3
Standard Pole A Tie Oo
19

Okonlte Company, Tbet.
1
Osbum Flexible Conduit Co.—

T

16

PalBte Co.. H.

Paragon Fan

18

ParsellAWeed

A

Motor C6

1

—
7

of Ad-v^eirtlAexxxexiit*

Co., S.

station Equipment Co
14
Sterling A Son, W. C
19
Sterling Electrical Mfg. Co.. 10
Sterling Electric Company...—
Sterling Varnish Co., The
Stilwell-Blerce A Smith-Valle

Company

i

15

Stow Mfg. Company
Stromberg-Carlson Tel, Mfg.

Company

1

10

Sturtevant Company, B. P...32

11

Replogle Governor Works.. .18
Reynolds Electric Company.—
Rice, Cyrus \V
13
Roche, AVm
Roebllng's Sons Co., J. A
22
Rooney-WestburyEl.Lmp,Co.l2
Rose Electric Company
14

N. Y. Safety Steam Power Co. 13

14

.

—

Mechanical Appliance Co
Mechanical Boiler Cleaner

National India Rubber Co
Nernst Lamp Co.

Kartavert Manufacturing Co.—
Kellogg Switchboard A Supply Company
17. ifi
19
Klein A Son, Mathtas
12
Kohler Brothers

Perrizo

Phillips,

Machado A Roller

Metropolitan Tel.

3

Federal Electric Company
Fisher Electric Company.... 7
"For Sale" AdTertisementa.-H
Ft. Wayne Elec. Works.. Inc. 21
19
Fowler. John H...;
Franklin Eng. A Elec. Co....—

8

Chicago Edison Company. 4, 14
Chic Fuse Wire A Mfg. Co... 22
Chicago Insulated Wire Co.. l

General Incand. Lamp Co ....
Gould Storage Battery Co
fl
Great Western Smelting A
-Refining Company
Gregory Electric Company ... 14

Morgan

IS

Thompson Son & Co
Toerring Company, C.J
Torrey Cedar Company
Triumph Electric Co
U.

S.

Electric Mfg,

14
13
19

is

Co

17

Valentine-Clark Co., The....—

Vlndei Electric Company....—
Vreeland, B. F.
]9
Vulcanized Fiber Company.. 22

Wagner Electric Mfg. Co
WagorMfg. Co.,P. R
Walsh's Sons A Company

li

—
14

Western Electric Company... 7
Western El. Supply Co
8. 9
Westlnghonse
Electric
A
Manufacturing Company ..20

Standard Uoderg. Cable Co..—
Standard Vamlsh Works ....13
Standard Vitrified Cond. Co, 3
Stanley, Arthur F
3

Weston Electrical last. Co.. 1
Whitehead Machinery Co,.„i4
Whltmore. A. E
19
Wlckea Broi
14
WUlyonog. Sister
14
WUconiln Gentnl R. R
is

BUnley lutnuoent Oo

WoTGUMr Oompuy.

See

. .

.

il

PG.fi;o O.

.

aR

. . , .

19

WESTERN ELECTRICIAN

December

20,

MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

Etc., Etc.

CHICAGO EDISON COMPANY, 139 Adams

Street,

CHICAGO.

Electrical

"Ceco."

Machinery.
For

Lighting,

Power and
Railway
service*
250 K.

W.

3-Phase "Ceco" Alternator.

^'Ceco^^ apparatus

Direct-Current Enclosed

is

modem

"Ceco" Motor.

in design, accurate in construction,

and superior in performance.

Write

for

Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.

H-U.

ACCUMULATORS.

For ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

We

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.

1902

December

20,
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There Are Two Ways
OF CONVINCING YOURSELF AS TO

ONE ,sTHE OTHER IS-

ITS QUALITY.

SEND FOR A SAMPLE
SEND US AN ORDER.

TRIPLE BRAID WEATHER-PROOF-SLOW-BURNING WEATHER-PROOF-

SLOW-BURNING OR UNDERWRITERS.

OEMERAL SALES AGEKTS.

AVENUE

264=266=268=270 FIFTH

CHICAGO.

EDISON
BATTERY FAN OUTFITS
...WITH...

EDISON PRIMARY CELLS
Are the only efficient batterv fanouttlts on tbe
market. Invaluable for the sick room.

WATSON
MOTOR BENCH
GRINDER.
A PORTABLE DUST-PROOF
ELECTRIC GRINDER. A BENCH

TOOL WHICH EVERY MACHINE

SHOP

THE COUNTRY

IN

SHOULD BE EQUIPPED WITH.
A TIME SAVER AND A MONEY
MAKER YOU CANNOT AFFORD
TO BE WITHOUT. ASK WHY?
BUILT FOR 10 AND 220 VOLTS.
i

The
Mechanical Appliance
Write for Catalogue No.

EDISON MFG.
FACTORY,
New Jersey,

OraDgc.
,

Company,

4.

KEW YORK

CO.,

IVI

OFFICE,

83 Chambers Street.

CHICAGO OFFICE,

144 Wabash Avenue.

SCHEEFFER

METER
WITHOUT
CASE.

INTEGRATING WATT-METER.
For Direct or Alternating Currents.
DUST AND BUG PROOF.

IMPROVED CONSTRUCTION.
Unaftecled by Alternations or Lag In

A Highly Sensitive and Accurate
Meter.

Alternating Currents.

DIAMOND METER
PEORIA,
ITER WITH CASK.

I

_\M/^ A, l->

K E E.

Ask for Bulletin No. 55.

U. S. A.

ILL.. U. S. A.

CO.,
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STORAGE BATTERY INSTALLATIONS
FOR

RAILROAD REGULATING. LIGHTING, POWER AND ISOLATED PLANTS.

COULD

E-M-F BOOSTER SYSTEMS.

C,

COULD STORAGE BATTERY CO.
-SALES OFFICES:Chicago, Rookery Building,
New York, 25 West 33rd Street,
Century Electric Company. 5an Prandsco, Cal.
Pittsburg Engineering Company, Pittsburg, Pa,

Boston, 53 State Street,

WORKS
TRADE MARK.

Bulletin Mo. 2, descrlblnff

DEPEW.

:

N. Y.

"GOULD BOOSTER SYSTEMS," on apitllcatlon.

CLASSIFIED INDEX OF ADVERTISEMENTS.
A.4Ja8ter8, Inc. I^amps.
Ific. El. lit. Manipulator Co.
Vought-Berger Company.
Anchprs (Tel. Tel.)
Matthews & Bro., W. N.

A

Anmuic&ators.

& Company.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Co.

Solder.
Gr.

.

American School of Corresp.

,

Western Sm. andRefg.

„
Co.

Batteries and Jars.

& Company.

Electric Appliance Co.

Western Electric Co.
Western Elec. Supply Co.
Bells, B^xzers, £tc.

Cnt-Onts and STritches.

& Company.

Rauscher, John.

Chase-Sbawmut

Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Belting.
Leath^ Preserver Mfg. Corp.
Bloirers.
Buffalo Forge Co.
Sturtevant Co..B. F.

BoUer eomfionnds.
& Chem. Wks.

Boilers.

N. Y. Safety Steam Power Co.
Whitehead Company, W. W.
Books. Electrical.
Audel A Company, Theo.
Electrician Publishing Co.

Bmsbes.
Central Electric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

S.

(See Insulated Wires.)

Points and

Plates.
Central Electric Go.
Chicago Edison Oo.
Electric Appliance Co.
Reliinger, Hago.
Western Elect. Supply Co.

Morgan.

Co., F. B.

& Mfg. Co.
Ft. Wayne Elec. Wks., Inc.
Western Electric Company.
Westlnghouse El. & Mfg. Co.

Cutter Elec.

Coal and Ashes Handling aiacliinery.
Jeffrey Mfg Co.
Coils and Dlagnets.

Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.
Schott, W, H.
Electrical Instrnments,

Duncan

Western Electric Go.
Allen Co., L. B.
Co., K.

(^ndnit and Conduits.
Camp Company, H. B.

Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electrlo Co.
General Inc. Arc Light Co.
Elec.

Machado &

Central Electric Co.
Electric Appliance Co.
Osburn Flexible Conduit Co.
Sprairue Electrto Co.

Standard Vitrified Cond. Co.
western Elect. Supply Co.

Conduit Rods.
Barron A Co., .Tafi. S.
Construction & Repairs.
Spies Electric Company.
Western Electric Co.

Brown & Leaaure.
Humphrey, Henry H.

Central Electric Co.
Diamond Meter Co.

Commntator Componnd.

Cblcaeo Edison Co.
Parsell & Weed.

Mechan-

ical Engineers.

Clrcnlt Breakers.

McLennan &

Mfg. Co.

Federal Electric Company.

Electrical and

Jeffrey Mfg. Co.

&

&

Electric Signs.

Chains.
Badt

Co.

General Electric Co.
Sprague Electric Co.
El.

Roller.
Elec'l Instrument Co.
Plgnolet, L. M.

Norton

Stanley Instrument Co.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Co.
Weallnghouse El. u Mfg. Co.

Weston

Electrical Inst. Go.

Wlllyoung, Elmer G.

Electro- Plating Mach'y.
Besly & Co., Ghas. H.
Crocker- Wheeler Company.
General Electric Co.

X>*oxr

Allis-Ghalmers Company.,
Buffalo Forge Co.
N. Y. Safety Steam Power Co.
Sturtevant Co., B. F.

Whitehead Machinery Co.
Pan Outfits.
Buffalo Forge Co.
Central Electric Go.
Crocker- Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B. F.
Western Electric Go.
Western Elect. Supply Go.
Westlnghouse El. & Mfg. Co.

FUes.
Barnett Co.. G. & H.
Fire Extinemishers.
Monarch

Pirfe

Beardslee Chandelier Mfg.Go

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Forges.
Buffalo Forge Co.
Sturtevant Co., B. F.
Central Electric Co.
Cbase-Shawmut Co.

Chicago Fuse Wire & Mfg.Go.
D. & W. Fuse Company.
Electric Appllanc4Co.
Western Electrfc udrnpany.
Western Elect. Supply Go.

Central Electric Go.

Chicago Edison Co.
Commercial Elec. Supply Co,
Electric Appliance 06.
Fisher Electric Company.
General Electric Co.
Vought-Berger Co.

Western Electric Co.
Western Elect. Supply Co.

Electrical

CMass'ware.
Century Glass Co.
Phoenix Glass Co.
Western Elect. Supply Co.

Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Obi. Go.
Electric Appliance Co.
General Electric Co.
Hazard Manufacturing Go.

A
India Rubber A
Indiana Rub.

Wire Co.

Ins.

Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips,

Eugene

F.

Phillips Insulated Wire Go.
Roebling's Sons Co. J. A.
Simples Electrical Co.
Standard Underground G. Oo.
Western Elec. Supply Co.
Western Electric Company.

General Inc. Arc Light Go.

liamp Guards.
Hamblin A Russell
Wagor Mfg. Co.,
I>amps, Arc.

Mfg. Co.

P. B.

Adams-Bagnall Elec. Go.

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

IJamps, Incandescent.
Chicago Edison Co.
Edison Decorative A Miniature Lamp Dept
Electric Appliance Go.
General Electric Co.
General Inc. Arc Light Co.
General Inc. Lamp Co.
Nernst Lamp Co.
Phelps Company.
Rooney-WestburyEl.Lmp.Go.

Sawyer-Man

Elec. Co.

Sterling Electrical Mfg. Co.
Western Electric Oo.
Western Elec. Supply Go.
Westlnghouse El. A Mfg. Go.
Lt. Manipulator Co.

Incandescent—
Beplacers & Cleaners.

Co., Ghas. H.
Crucible Co., Jos.

Dixon
Holmes Fibre-Graphite Co.

and Ventilatin$: Apparatus.

Heating

Buffalo Forge Co.
Sturtevant Co., B. F.

Inc. El. Lt.

Manipulator Go.

Lamps, Xernst.
Commercial
Nernst

Supply Co.

Elec.

Lamp Co.

liightning Arresters.
Central Electric Co.

Holders, Inc. liamps.
Incandesent Electric Ligjit
Manipulator Co.

Insurance.

Hartford Steam Boiler Inspection & Insurance Co.

Insulators and Insulating Materials.
Akron Smoking Pipe Co.
American Electrical Works.
American Steel A Wire Co.
Central Electric Co.

Chicago Edison Go.
Electric Appliance Go.
General Inc. Arc Light Co.

Hemlngray Glass Co.
Indiana Rub. & Ins. Wire

Ca

Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co., Eugene.
National India Rubber Go.
New York Insulated Wire Go.
Okonlte Co., The.
Phillips Insulated Wire Co.

Simplex Electrical Go.
Standard Underground

C. Co.

Electric Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

Westlnghouse EL

A

Mfg. Co.

Kfinemen's Climbers.

A Sons, W. H.
A Son, Mathlas.
Magnet Wires.
Anderson
Klein

(See Insulated Wires.)

Manufacturers' A gent.
Stanley, Arthur F.

Dynamos and

Motors).

Plates.

Sturtevant Co., B. F.

Meters.
Diamond Meter Co.
Duncan Electric Mfg.

Mica.
Mica Insulator Co.
Munsell & Co., Eugene.

Mining Apparatus, Elec.
Crocker- wheeler Company.

Speed Indicators.
Besly A Co., Chas. H.
Weston

Electrical Inst. Co.

Springs.

Packing.

Storage Batteries.

Johnston, Thomas
"Rice, Cyrus W.

&

Platinum Bought

and

Sold.
American Platinum Works.
Baker & Company.
Poles and Ties.
Berthold & Jennings.
Brooks, Hall L.
Fowler, John H.

J.

Maltby Lumber Co.
Morse Cedar Co.
Perrlzo & Sons.
Pittjburg A L. S. Iron Go.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling A Son, W. O.

Torrey Cedar Co.
Valentine-Clark Co., The.
Vreeland. B. F.

Whitmore,

A. E.

Co., C. H.

Porcelain.
Akron Smoking Pipe

Jeffrey Mfg. Co.

Morgan.

Stilwell-Bierce Smith- Vaile.
Co.,

S.

Morgan.

Stilwell-Blerce Smlth-Valle.

Bail Bonds.
American Steel & Wire Co.
Badt A Co., P. B.

Rail Joints.
Condnuous Rail

Com-

Reflectors and Shades.

American Refl. A Lighting Oo.
Faries Manufacturing Co.
Western Electric Co.

Be -W^in ding— Repairs.
Chicago Edlso» Go.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Schureman & Hayden.

Rheostats.

Badt A Co., F. B.
Cutler-Hammer Mfg. Co.
General Electric Co.
Gen'l Inc. Arc Lt. Co.

Western Electric Co.
Westlnghouse El. & Mfg. Co.

Second-Hand Mach'y.
Gregory Electric Co.
Illinois Electrical Mfg. Co.
Jialntenance Co.

Matthews & Bro., W. N.
Rose Electric Company.
Schoonmaker Co., A. G.
Scnureman & Hayden.
Station Equipment Co.
Thompson, Son A Co.
Walsh's Sous

&

McNamara

Co.

Brothers.

SocketH& Receptacles.
PalsteCo., H. T.

Soldering Sticks. Salts
and Paste.
Allen Co.. L. B.

Western Electric Co.

Speaking Tubes.
t;entral Electric Co.

Edwards A Company.

o« A.<3.voirtisorrL©«:xta

^g&

Telephone Co.

Tools.
Anderson A Sons, W. H.

A

Son, Mathlas.

Central Electric Company.
Cbristensen Engineering Co

Crocker-Wheeler Company.
Ft. Wayne Elec, Worts, Inc.
General Electric Co.
Gregory Electric Co.
Standard Electric Company,

Vindex Electric Company.
Wagner Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Trucks, Electric Car.
General Electric Co.

Joint

pany of America.
Refiners.

III.

El,

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
International Tel. Mig. Co.
Kellogg Swltchb. A Sup. Co.
Kokomo Tel. & EL Mfg. Co.
Metropolitan Teh A Elec. Co.
Moon Mfg. Co., The.
Sterling Electric Go.
Stromberg-Carlsdn Tel.M. Co.
U. S- Electric Mfg. Co,
Western Electric Oo.
Western Elec. Supply Co.

Transformecrs.
Co.

PoTrer Transmission
Machinery.

Smith

boards.

Western Electric Co.

Hoffman, Geo. W.

Co., 6.

Telephones, Telephone
Material and S^ritch-

Klein

Polish (Metal).

Smith

Bonville, Edward.
Maley, Martin.
McKamara Brothers.

American
D. M.

Llndsley Bros. Co.

Worcester

Wire Oo.

Switchboards (Slate
and Marble).

Co., Chas. H.

Phosphor BronzeSm.Co.,Ltd.

Fulmer Lumber Co.,
Huebel Company, C.

A

Steel

Electric Storage Battery Co.
Gould Storage Battery Co.
Hellos-Upton Co.

J.

Phosphor Bronze.
Besly

American

American Battery Co.

Besly AGO., Chas. H.

Patent Attorneys.

Maley, Martin.
Co.

Wayne Elec. Wka., Inc.
General Inc. Are Light Co.
Westlnghouse El. A Mfg. Co.
Fi.

Electric Appliance Co.
Western Electric Co.
Western Elec. Supply Go.

Murdock Parlor Grate Co.
IWippers and Pliers.
Klein & Son, Mathias.

Whitehead Machinery Co.
Wlckes Bros.
Slate.
Bonville, Edward.

Mechanical Braft.

General Electric Go.

Mfg. Co.

Gt.West.Sm.and Refining Co.

Shelby Electric Go.

Inc. El.

(See

&

El.

Pulleys.

Central Electric Co.

liamps.

&

A.li>*xaT3©tloal Iirxdoac

American Electrical Works.
American Steel A Wire Go.

Liamps, Inc., Adjusters.

Graphite Specialties.

&

Kame

Gregory Electric Co.
Nernst Lamp Co.
Toerring Co., C. J.

Fuses and Fuse TVire.

Inspection

Motors.

Western Elect. Supply Co.
Westlnghouse El. A Mfg. Co.

Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Go.

Stow Mfg. Co.

Besly

Westlnghouse

Boasert Elect. Const, Co.

Appliance Co.

and

Jeffrey Mfg. Co.
Western Electric Co.

Junction Boxes.

Fixtures. C^as and Elec. ^

Globes

Standard Varnish Works,
Standard Vltrlfted Cond. Co.
Sterling Varnish Co.
"Vulcanized Fibre Co.
Western Electric Co.

Insulated Wires and Cables— Mae:net Wires.

Qears.

JElectrie QeatiikS-Aitpl.
American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Westlnghouse

Parsell & Weed,
Engines, Steam.

Besly & Co., Chas. H.
Oeneral Elec. Supplies,
"

Electric BallTrays.
Crocker-Wheeler Company.

Consumers Carbon Co.

S.

Mechanical Appliance Co.
PMsell A Weed.
Scnureman & Hayden.
Sprague Electric Co.

Western Electric Co.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Western Electric Co.

CafltlnSB.
Smith Co.,

Wayne

Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Gregory Electric Co.
Hob&rt Elec. MfR. Co.
Ft.

Triumph Electric Co.
Wagner Electric Mfg.

Chase-Shawmut Company.

Carbons,

Central Electric Co.
Qhrlstensen Engineering Co.
Crocker-Wheeler Co.

Sturtevant Co., B. F.

Western Electric Company.

Cables.

& Electro. Oo.
Dynamos and Motors.
Franklin Eng.

Mechanical BollerCleaner Co.

Cable Baoffers.
Barron & Co., J as.

Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.
Western Electric Clo.
Western Elect. Supply Co.
Westlnghouse El. & Mfg. Co.

Cnts.

Boiler Cleaner^.

Lowell Model Co.
Marinette Iron Wks. Mfg. Go.

Kartavert Mfg. Co.

Cutter Elec. Mfg. Co.

Leather Preserver Mfg. Corp.

Jeffrey Mfg. Oo.

Engines, Oas and C^asoUne.

Vulcanized Fibre Go.

Co.

Chicago Edison Co.

Belt Bressing.

Elevators- Conveyors.

Fibre.

Bossert Elec. Const. Co.
Central Electric Co.

Electric Appliance Co.

Doafborn Drug

and

Western Electrlo Company.

Central Electric Co.

Edwards

Cross- Arm Braces, Etc.
Anderson & Sons, W, H,

Central Electric Co.
Central Manufacturing Co.
Standard Pole & Tie Co.
Western Elect. Supply Co.

Wm.

Roche,

Electrical Engineer Inst.
Int. CorresDond. Schools.

Cross -Arms, Pins
Brackets,
Berthold A Jennings.

Central Electric Co.
EdlBOn Mfg. Co.

Edwards

Ft, Wayne Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Co.

Correspondence Schools.

Metal and

Bal»bitt

Crocker-Wheeler Co.

Western Electric Co.
Westiughouse Elec.&Mfg.Co.

Central Electrlo Co.

Edwards

Contractors and £lectric
14g;ht Plants.

I»ae:©

Westlnghouse

El.

A

Mfg. Go

Turbines, Water Wkeels.
Leffel

Smith

A

Co., Jas.
Co., S. Morgan.

Smlth-Valle

StUwell-Bierce

Tarnishes.
Standard Varnish Works.
Sterling Varnish Go.

Vulcanized Fibre.
Vulcanized Fibre Co.

WaterWheelGo'^ernors.
Replogle Governor Works.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.
Central Electric Go.
Chicago Insulated Wire Co.
Electric Appliance Go.
General Electric Go.

Hazard Manufacturing Co.
National India Rubber Co,
Okonlte

Co., The.
Phillips Insulated Wire Go
Roebling's Sons Co., J, A.

Simplex Electrical Co.
Standara Underground C. Go
Western Electric Company.

W^ire. Bare.
American Steel

A Wire Oo

Besly A Co., Chas. H.
Central Electric Co.
Chicago Insulated Wire Go.
Electric Appliance Go.
Okonlte Co., The.
Pbillips Insulated Wire Co.
Roebling's Sons Co., J. A.
Standard Underground C. Go.

Western Electric Co.
Western Electrical Sup. Co.

X,.-Ray Outfits.
Wlllyoung, Elmer

Q,

.
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:

"Camp" Standard

Vitrified

Installers of

CAMP

B.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Complete Underground Conduit Systems.
SALES OFFICES

Room

CO.

=

85 Hartford Building, Chicago.

Broadway,

170

New

York.

The Franklin Gas Engine

TURN-DOWN LAMP

pNGINEERING

Teaches people to use more current by turning
lamps down instead of out.
Write for detailed Information.

PHELPS

CO.,

50

One*Hall Horsepower.
Worth 8100 complete. We sell all necessary cnatiDgs, materials and detail
drawings for 610.50. For real work— not
a toy. i50 revolutions per minnte. Upright or horizontal form. Finibhed parta
sold separately. Runs by traa or gaso-

Education

line.

For boys and men withamechan*
Write for circular 16.

ical turn.

FRANKLIN
Model Shop

G*»

State St., Detroit, U. S. A.

PARSELL & WEED,
129-131

W.

New York.

31stStreet,

BY CORRESPONDENCE

CARGENT & LUNDY,

AN INSTRUMENT
|
FOR ISOLATED PLANT WORK. *

UNDER

DIRECTION OF

Engineers,

COLLEGE PROFESSORS.
1000, 46 E.

The American School of Correspondence offers the following courses In
IIAIN BUILDISQ,

VAN BUREN

ST.,

FREDERICK SARGENT.

CHICAGO.
A. D.

LUNDV

AEMOUE INSTITUTE OF TECHi'OLOGY.

ENGINEERING.
Electrical,

Mechanical,

Stationary.

Navigation,

Locomotive,

JBdWARDS

Architectural,

Marine, Mechanical Drawing. Heating. Ventilating and Plumbing, Perspective Drawing, Sheet Metal Worl< Cotton Spinning, Woolen and

Worsted
Diameter

of

LIST

Spinning, Textile

Design and Fabric Structure.

ALSO 49 SHORT SPECIAL ENGINEERING COURSES.

Base Flange, TVs Inches.

THE

PRICE S16.50.

This popular type of WHITNEY instrument has a polished all brass case
and a permanent magnet movement
giving equally divided scales and dead
beat Indications. The ammeters of large
capacity are supplied with separate
shunts.
Send for complete price list and our
attractive discounts to

ELECTRIC APPLIANCE CO Chicago. 111.
WESTERN ELEC'L SUPPLY CO., St. Louis, Mo.
ELECTRICAL ENGINEERING CO., Minneapolis.
STANDARD ELECTRIC CO., Cincinnati, 0.
,

*
-X

I

INSTRUCTION UNDER MEMBERS OF THE FACULTY OF
ARMOUR INSTITUTE OF TECHNOLOGY.

OR

in Engineering will receive full credit toward resident work at
Institute, should the student at any time continue his studies there.
Parts 1 to 6 of the work on Mechanical Drawing,
mastered under these auspices, will be accepted as entrance preparation on that
subject to the College of Engineering.

work

FOR EXAMPI.E:

As a help in their studies, students in full engineering courses are
furnished a Technical Reference Library fin lo volumes) in addition
to the

regular instruction papers.
No- too.

Tbis Bell may be placed on the
outside of the vehicle without
being cased
The gong is adjusted with the concavity downward, so that mud and dust can
not collect and deaden the sound.

American School of Correspondence,
at

ELECTRIC SUPPLIES
WE CARRY A FULL

FOR AUTOMOBILES
indELECTROMOBILES.

Armour

Armour

AND CONSTRUCTION.

"REGTS" BELL

Textile MannfactnrinB I'mder the Foremost Autborille..
All

X
K
-X
*

MACHAOO & ROLLER, New York.N.r.
»»»»»»» »i»»l»»»<>»»)>»»»»»»4»

FISHER ELECTRIC CO.

AK;,Co

Institute of Technology,

CHICAGO,

ILL.

^E^vyowK Hy

Mention Western Electrician,

LINE.

Motors — GeneroLtors
Arc LoLmps — Switchboards
AutomoLtic Circuit Breackers
:and =

Electrical Supplies.

Western
catalogues a.nd Bulletins Sent on R.equest.

Chicago.

electric

Saint Couis.

Companp,

Pbiladelpl))a.

lleu)

york.

*••*•%••••%••••••••••%•••••••
(^••••••••••••••••••••••••••••••••••••••••**************************************** ** ****** ************* ****
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INCANDESCENT LAMPS
NEW TYPE

PEERLESS
A

strictly

high grade lamp that

to guarantee fully.

we

are prepared

In order to temporarily take

care of the largely increased output of our factory,

we

are

making some very

attractive prices.

WRITE US TO-DAY.

WESTERN ELECTRICAL SUPPLY

CO., °\..'-^^.'

SUPPLIES AND CONSTRUCTION MATERIAL OP EVERY DESCRIPTION.

Bug-Procf Bell. Hv,iT
Famous

Pioneer

OflmpiBf O-in.

Enameled,^45c.

By

Limited.

Train
of the

mall, prepaid. Made In sizes
2 to 8-inch. Dealers send for prices.
We also make Inventors' Models and
Special Electrical Devices.
Write us for prices.

ELECTRICAL

SPIES ELECTRIC CO.,
87*89 W. Van Buren

Street, Chicago.

World.

Chicago— St. Paul— Minneapolis
VIA

The

BOOKS

III.

The Best of Evertfthing

St. Paul Road.

(Chicago, Milwaukee

&. St.

Paul Ry.)

FOR THE

Equipment and Service
Unequaled.
Time

tables, maps and information
furnished on application to

F. A.

MILLER, General Passenger

Agent,

Chicago, lU.

HO Li DA YS

MONON
TRAINS FOR

WE CARRY THE MOST COMPLETE STOCK

IndiBnapoiis

through
THE
Chicago & North-Western

train service of the

way from Chicago

and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly

to the northwest

perfect

modem

as

and

skillful

it.

The Overland Limitedt

Cincinnati

Asheville

Atlanta

Rail-

Omaha,

Pacific Coast on the
west, the Black Hills and Dakotas

management can make

Dsyton

to

Denver and the

SEMO FOR CATALOGUE

Jacksonville

a

magnificent electric-lighted train, less
than three days Chicago to San Francisco, daily.

The

Colorado Special, only
to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

StAugustine

two nights

Tampa
Havana.

TheNorth»WesternLimlted»
an

electric lighted daily train

between

Chicago, St. Paul and Minneapolis.
H. R. MCCULLOUGH,
3d Vice-President.

W.

B.

Kniskern,
Agt

Gen'l Pasg'rand Tlct.

Chicago, III.

MONON ROUTE
A(^P C.M.aP

Eieciricmn Publishing Co,

Rjwy

LUXURIOUS PAR1JOR.A.ND DINING
CARS BV DAY.
PALACE SLEEPINOAND COMPARTF
ts/IEN-r CA.F<5 BV MIGHX.
e TRAifr^lS DA,ILiY BETWCeN
CHICAGO AMD "THE OHIO RIVER
WH.M'DOIl

""*'""•- '^*'"

C HASH
WSU.
CM CAOO "^" ""

rRAMKJ,P(tD*i.«T.B*.i.*oT.
I

ROCK

.

SIO Marttuotte Building, CHICAGO.

AMERICAN"Sr
AfiF,

THf

S:n(l for d.icrlplivt Circular.

Bf.ST.

Absolutely Non-lnfrlngin(j.
Protection Guaranteed.

AMERICAN BATTERY CO.,
rsT

len^.

1

TIS. Clinton

St..

Chicago,

III,

December

20,
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Sterling Direct Current Generators and Motors
This apparatus embodies

advanced
but

some new and

Our factory makes nothing

ideas.

motors and generators

small

which

quantities,

enables us

in

large

quote ex=

to

tremely low and attractive prices.

WE CAN

INTEREST YOU

THE MARKET.

IF IN

WESTERN ELECTRICAL SUPPLY
LOUIS,

ST.

U.

CO.,

A.

S.

WRITE TO-DAY FOR CATALOGUE AND PRICES.

^ Jt

.j!

^ ^ J« ^ Jt Jt Jt Jt ^ ^ J« ^ .^ ^ ^ Jt ^ ^ ^ J« Jt ^ ^ ^

iS«

,^ JS

^ ^ JS ^ ^ Jt .^ Jt ^ J«
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>S«

^ J« J« ^ ^ ^ J« ^ ^ ^ J* ^ ^ JC ^ J» ^ Jt ^ ^

,>t

^

1ft

GENERAL

COMPANY'S

ELECTRIC

V;
1ft

*>

Type "H" Transformers

1ft

1ft
1ft

OIL COOLED.

16
1ft

1ft
1ft

^
1r
1ft

INITIAL

AND ULTIMATE ECONOMY OF OPERATION—

1ft
1ft

*,

because of low

•*,

core

loss,

non-aging of iron, and long

temperature and expansions—

life

due to uniform

MAKE TYPE "H" TRANSFORMERS A

1ft

1ft

GOOD INVESTMENT.
1ft

V;

%
Vi
1ft

GENERAL OFFICES

:

SCHENECTADY,

1ft

N. Y.
1ft

•*>

1ft

CHICAGO OFFICE: flonadnock

Sales Offices,

Block.

all

large cities.

1ft

1ft
1ft

»r ]p J? »r ir jp jf )p »? )p

r

jf"

»? s?

sS"

iP *r »? *^
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an

many items

value

not

book chosen from the following

which we recommend

list

Price.

Hand

Badt's Bell Hanger's

Hand Book,

cloth binding

added

in

other

when the wireman

Hand

Book,

clotli

binding...

Steven's Mechanical Catechism, cloth binding

1.00

be easily removed for refinishing the shells.

matically

Auto-

made sockets

are

absolutely uniform.
M

Electricity,

leather binding

CONGRESS

ST.,

-

STIMSON BLDG

LOS ANGELES.

.

BLDG.. CHICAGO.

2.00

1.00

Buckley's Electric Lighting Plants, cloth binding

2.00

Simple, cloth binding

BEFORE CONTRACTING FOR

I

1.00

Haskins' Transformer, cloth binding

EIMT
N C A. N D ESC
GET THE

very

L.

A.

IVI

PS

STERLING SPECIAL

1.25

Electi'ical Dictionary, half leather,

LITERATURE.
WARREN, OHIO.

STERLING ELECTRICAL MFG. CO.

cheap, half price

6.0O

Handy Book,

Watson's Electrician's

Trevert's Armature and

How

MONADNOCK

cloth binding... 3.50

Varley's Electro-Magnet, cloth binding

Trevert's

KEY SOCKET.

BOSTON, MASS.

-

BUILOINC. SAN FRANCISCO.
STARR-BOYD BLDG., SEATTLE. WASH.

2.00

Practical Electricity, leather binding

Thompson's Polyphase Electric Currents,

Houston's 2-volume

-S.

MARSHALL-SANDERS COMPANY.
30I

IVIILLS

Made

one

Can

at the top of a ladder.

I.IXI

l.OO

Haskins' Electricity

is

l.dO

Dobb's The Inspector and Trouble Man, cloth binding

Hawkins' Catechism of

Socket

is

1.00

BooU. cloth binding

Badt's Electric Transmission

found

of

kH

:

$1.00
Webb's Telephone Hniid Book, cloth binding
Baclt's New D.vnamo Tender's Hand BooU, cloth binding... 1.00

Badt's Incandescent AVlring

1902

Lining never drops

mal(es.

friend or yourself a Christmas present of

electrical

elastic fibre lining of the

of its

out,

Make yuur

20,

SOCKET VALUES.
The

BOOKS

December

to Build

cloth binding

Magnet Winding,

Dynamo

Electric

2.50

cloth binding.

.

1.50

.

Machinery, cloth

binding

2.50

Trevert's Experimental Electricity, cloth binding

1.00

Trevert's Electric Railway Engineering,

2.00

Tlie

binding

and

Voltmeters

Hig:h.-Grade Instruments at AToderate Cost.
Write for Circular and Price List.

1.00

Trevert's Electricity for Students, cloth binding
clotli

NORTON

Ammeters

Norton Electrical Instrument Co., ^^sSlElrTcSm?'
III.; Newman-Spranley Co., New Orleans, La.

Agents.-Kohler Bros., Chicago,

Trevert's Electrical Measurements for Amateurs, cloth bind-

ing

1.00

Allsop's Telephones,

Their Construction and Fitting, cloth

binding

$1.25

Allsop's Bell Construction, cloth binding

1.25

Allsop's Bell Pitting, cloth binding

1.25

Allsop's Induction Coils, cloth binding

Electric

Bell's

Power Transmission,

cloth

STEVENS'

1.25

binding

3.00

Bell's Distribution for Electric Railroads, cloth binding.

.

.

.

2.50

Cnshing's Standard Wiring for Electric Light and Power,
leather binding

I.qO

MECHANICALCATECHISM

Hanchett's Modern Electric Railway Motors, cloth binding. 2.00
Houston & Kennelly's Electric Transmission of Intelligence,

binding

cloth

Houston

1

&

Kennelly's Electrical Measurements, cloth bind-

&
&
&
&

Kennelly's Electric Heating, cloth binding

ing

1.00

•

Houston
Houston

Houston
Houston

1.00

Kennelly's Electric Arc Lighting, cloth binding. 1.00
Kennelly's Electric Motor, cloth binding
1.00
Kennelly's Electric Street Railways, cloth bind-

ing

1.00

Houston

Houston

& Kennelly's Electric Telegraphy, cloth binding..
& Kennelly's Electro Therapeutics, cloth binding.
& Kennelly's Electricity Made Easy, cloth binding.
.

Houston

Merill's Electric Light Specifications, cloth binding

Wiener's

Dynamo

Any

the above books sent prepaid

of

qO

Electric Machines, cloth binding

on receipt
Write for free book catalogue.

1.00
1.00

1.50
I.50

3.00

of price.

ELECTRICIAN PUBLISHING

j

SUITE 6IO,

CO.,
:marquette bldc,

CHICAGO.

PRACTICAL KNOWLEDGE
FOR
5tatlonary and flarlne Eng:ineerB. Firemen, Electrlcland, notormen. Ice
Machine Men and Mechanics In Qeneral.

New aDd

OrigtDal
Points

All

Modern Machinery

l»II

I

and explained.

Tecbnlcat

for Civil Service Examlnattons, etc.

SUBJECTS TREATED:
WATER. STEAM, COMBUSTION. SMOKE PREVENTION, BOILERS, BOILER
CONSTRUCTION, TESTING AND MANAGEMENT. SAFETY VALVES, INJECTORS, PUMPS AND GOVERNORS, STEAM GAUGES, LUBRICATOUS,
ENGINES, COMMON SLIDE VALVE, TANDEM COMPOUND, CROSS COMPOUND, RECEIVER ENGINES, HOT AIR AND COMPRESSED AIR ENGINES, TRACTION ENGINES, ELECTRIC ENGINES, AUTOMATIC AND
CORLISS ENGINES, CONDENSERS, JET AND SURFACE, ECCENTRIC,
BALANCED SLIDE VALVE, LINK MOTION, HORSE POWERS IN DETAIL,
INDICATOR, REFRIGERATION, ABSORPTION AND COMPRESSION METHODS, BRINE AND DIRECT EXPANSION SYSTEMS, PUMPS, VALVES,
TESTS, TABLES, AMMONIA, AMMONIA FITTINGS, LIQUID AIR, MACHINE
SHOP PRACTICE, STANDARD NUMBERS AND RULES, PULLEY SPEED
CALCULATION, SQUARE ROOT, LEVERAGE, ELECTRICITY, DYNAMOS,
ACCUMULATOR, RHEOSTAT. TRANSFORMER, VARIETIES OF DYNAMOS,
PARALLEL AND SERIES WIRING, THREE-WIRE SYSTEM, MANAGEMENT AND CARE OP ELECTRIC PLANT, REPAIRS, ELECTRICAL MEASUREMENTS, MOTORS, STATIONARY, TROLLEY AND THIRD RAIL SYSTEMS. CONTROLLER, ELECTRIC LOOOMOTIVE, ELECTRIC HEATING
AND COOKING, HOUSE WIRING, DIFFERENTIAL GEAR, FRICTION
CLUTCH, COMPOUND CYLINDERS, REVERSING GEAR, THE STACKER.
ALSO, THE ELEMENTS OF ALGEBRA MADE EASY.
336 Pages.

!ICE, $f.OO.

240 Illustrations.
Sent anywhere prepaid on receipt of price.

Electrician Publishing Company,
510 Marquette

mW»<l<WW>»l>WWM«WW« W I WIII«ll»»»0>ll»l>IIW«»>><W»i|l ^Wi»»W<W»»»»»»M«»»>»W»W»»»«^

» »

fully described

made Clear by Word and Drawing. Qu«itions and Answers

BIdg., Chicago.

December

20,
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ELECTRA" FLAME LIGMT
RBQr
HI6HEST INTENSITY

MARVELOUS EFFECT

intensity and brilliancy of light is three

The

•ELECTRA" Flame Light
Carbons are suitablefor

times

types of Open Arc
Lamps, either direct or
alternating current, with
slight charge In regulaall

tion of

five

nently suitable for all
purlighting
special
poses.

nUGO REISINGER,

Sole Importer,

Crimshaw.
pass inspection and carry the atove

NEW YORK
114. 116

and

times that of other carbons, makingthem emi-

lamp.

ALL OUR WIRES

that of regular

"ELECTRA,"

MAIN OFFICE:
& US Liberty St., New

TRADE-MARKS

II

Broadway,

New York.

Raven White Core.
Raven Black Core.
tags. We also nianutacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES: {^jCH'CAOa-S,.

York.

BOSTON:

SAN FRANCISCO:

7 Otis St.

33 Second St.

£§

STATIC GROUND DETECTORS,
SYNCHRONIZERS, POWER FACTOR
INDICATORS, CALVANOMETERS,
switchboard and portable types of VOLTMETERS, AMMETERS and INDICATING
WATTMETERS are as ACCURATE,
is
DEADBEAT and PERMANENT as

I

I

i

it

possible to build

them and withstand ordinary

m

commercial usage.
Type F Voltmeter, Back Connection, One=Third Actual

WAGNER ELECTRIC MFG.

Size.

FLOTATION
IMI-EY

OF THE MOVING PARTS OF

N^

AIR

CRIMA-rilMO CURREIM-

Ilk

ACCOMPLISHED BY

IVIAOIME-riC SLJS
l-OS-r
mi^TI^IM.

U.S.A.

Rl e:c^rdiimo ^A/A."r-^lVlE
IS

.A.F9.

IN

ST. LOUIS, MO.,

CO.,

INIO

IMSIOIM.

rVEVTEIMUK.

STANLEY INSTRUMENT
GREAT BARRINCTON,

MASS., U.

S.

CO.,
A.

PACIFIC COAST AGENTS:
1

San Francisco, Cal.
Cal.
Seattle, Wash.

JOHN MARTIN & CO.J Loi Angeles.
/

^

^^yy jjf ///y //j/jj

CSURRENT USEC3 IRE^O
"A.BOCnr IVIETBCRS."

JKt-L.
SEND FOR DESCRIPTION AND BOOK FULL OF GOOD INFORMATION

w
J

,,./....//

0>

juoi i.
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A STOCK OF

EACO

EDISON MINIATURE LAMPS

DRY BATTERIES

Should be kept by every
Central Station for rental
to their customers.
They
popularize electric lighting

The days of testing and trying
Eaco Dry Batteries are over.
They have proven to excell anything on the marliet for a lowpriced battery.

and bring

a profitable in-

come from

a small invest-

ment.

Verj' desirable for

Christmas Tree and Holiday Decorations.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES, CHICACO.

EDISON DECORATIVE & MINIATURE LAMP DEPT.,
General Electric Company, Harrison, N. J.

PRICES RIGHT

MICA WASHERS

&

EUGENE MUNSELL
218 Water

St.,

New

York.

117

Lake

St.,

CO.,

Chicago.

THIS IS OF

INTEREST!
A NEWDEPAETDBEIN

XMASTBEB LIGHTING
AND DECORATIVE
WORK.
::
A CHILD
CAN PUT IT UP.
FOR STORAGE BATTERY OR DRY BATTERY CELL
WORK ESPECIALLY SEND FOR PRICES TO

THE RODNEY
154 EAST

VOLT=AMMETERS,

WANTED

POCKET SIZE.

^..

^,

^^cKET^ For Testing Batteries and Battery
Ti:*ST^Girciilta, LocatlUB Faults, Grounds,
;%^^^-i etc.

RELIABLE.

ACOUBATK.

St.»

NEW

YORK,

PREVENT CUTTING.

CHICAQO, Monadnock

The Brushes ...

Chab.

L.

Brown.

E. E. Leasttrb.

SO

BROWN & LEASURE,

For cSale X,
by
T.

,

„ ^

all

.

put that high gloss on the commutator you
have so long sought after.

»- mm^m r-mMMM m mm o aa
** Mclennan
& GOm,

$5.00 per Dozen.

Cts. per Stick.

XT

Supi-ly Houses, or

.^,^

FREE, Sanwple Stick.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,
Cambridgeport, Mass.

Absolutely will Mot Gum
It will

909 Title

and

CO.,
CITY.

SENS FOR 64-PAGE CATALOGUE.

The only article that will PREVENT SPARKING.
Will keep the commutator in good condition and

M. Y.

NEW YORK

electric fleating Apparatus.

You Who are Troubied with Sparking and Cutfinff of Commutators to Uae

Send Tor Circular.
L. M.PICNOLET.
78-80 Cortlandt

WESTBURY ELECTRIC LAMP

-

23RD STREET,

Manufacturers.

Chicago,

ti dst Bidg..

ill.

Block.

"NEVER BREAK"

ELECTRIC LIGHT GUARD.
SILVER LUSTER.

Electrical Contractors,
312 Fisher Building,

CHICAGO

Telephone Harrison 3698.

Long Distance Phone Central 2448.

W. H. SCHOTT,

SMALL CENERATINC SETS FOR
MARINE WORK OR SMALL

ENGINEER AND CONTRACTOR,

ISOLATED PLANTS.

Specialties:
1220-21 Marquette Building,
Central Station Heating Plants,
"Water Works Steam Plants,

Electric Light, Gas and
Street Railway Plants,

WE MANUFACTURE

GENERATORS

CHICAGO.

and

MOTORS

OF ALL KINDS AND FOR ALL PURPOSES.

KOHLER BROTHERS,

TRIUMPH ELECTRIC

CONTRACTING ELECTRICAL ENGINEERS.

9END FOR
BULLETIN

LIGHTING POWER RAILWAYS
I804-1806-1808-I8I0-18I2

i i

WE"

CO.,

CINCINNATI, O.

Fisher Bulldinz,

CHICAGO.

Henry H. Humphrey,
CONSULTING ENGINEER
Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

CARBONS

GONSUMERS CARBON
LANCASTER, OHIO,
Carbons

of all

kinds and

Patented Aug. 28, 1900.

A

Porl»ct Guard.

Holds

CO,

U. S. A.
for all purposes.

Adjustable Clamp Socket.
All Sizes Securely,

Neat and attractive.

All objectionable features
OTercoijie. Made of Steel Wire, Silver LusterFinish. The corrugation prevents all possible
chance of breaking. No screws to loosen and fall
out.
Send for Illustrated Catalogue.

HAMBLIN & RUSSELL MFC.
WORCESTER, MASS.

CO.,

;

December
FKANK
C. H.

:
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eugene

N. PHILLIPS, President.

WAQENSEIL, TreasUhcr.

phillips,

p.

E.

General Manager.

ROWLAND

C. R.

PHILLIPS, ViCE-PHtS.
Jr.. Sec

nEMINGTON,

AMERICAN ELECTRICAL
WORKS,
PKOTIDEWCE,
11. I.

13

REFLECTORS!

BARE AND INSULATED ELECTRIC WIEE,

Light is useless if you can't have
where you want it.

it

ELECTRIC LICHT LINE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMERiCANITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

Paragon Reflectors throw the
where you want it.

light just

Our Incandescent Reflectors are
neat and are superior to

CABLES FOR AERIAL AND UNDERGROUND USE.
New York Store. W. J. Watson. '26 CortKindt St.

They

Chicago Store. F. E. Donohoe, 82 Lal<e St.
Montreal Branch. Eugene F. Phillips' Electrical Works.

MAIN OFFICES OND FACTORIES. PHILLIPSDALE:.

green

are

enamel white

R.I.

THOMAS
THE

"MAYER"
DROP.
WRITE FOR
PRICES.

Block, Chicago,

66 Broadway,

No,

NEW YORK

-

Patent Causes.

sizes.

glossy

in various styles

Get our catalog.

JOHNSTON,

J.

Counsellor at Law,

THE MAYER ENGINEERING CO.
Monadnock

and

others.

Reflecting

inside.

Made

surface.
Six Years with General Electric Company.

all

outside,

&

American Reflector
CITY.

Lighting Co.,

271-273 FRANKLIN ST., CHICAGO.

Pa'er.t Sriiclting.

III.

DODGE SUBSTITUTES (?)for

CABLE REEL JACK.

ril SOLDERING STICK

THEAI
I

HLLUll MAKES SOLDER FLOW
WE PROTECT YOU
BY THIS
^
w
on a pink < ZZl jf./3. QM^. "Z"

Made

in

Two

Styles.

(

EVER SPILL YOUR ACID BOTTLE?
Full Size

ALLEN

Stlcl<

'"""'°"

Label

Li

BiALLEN COi,

No- I. With Heavy Angle Iron Frame
and Steel Screw, capable of handling
the heaviest underground cables.

^

Free for Trial.

|

Inc. Sole Manufacturers,

You Protect Yourse'f.
1334 Columbia Ave. Chicago.

No.
with

2.

the

Body made of steel castings,
Machine Steel Screw, capaup

ble of handling reels

Ser\d vjs yovir speciflcatiorvs and space
aLva-lIa^ble.

Ovi r

WORTHINGTON

Book

to 4 feet

6

inches in diameter.

witK

Dete>.lls orv Appll-

Correspondence

solicited.

Cata-

ca.tlor\.

logue on request.

Wa-ter-Tvibe
Sectional

W. H. ANDERSON & SONS,
Tool Manufacturers.
Establlsbed 1871.

BOILER
St.

No brick work,
no bent tvibes,
no screw
feints, no gaskets. Nothing
to

get out

THIS

IS

to 360
H.P.

OVR END FIRED TYPE-FROM

ENCLOSED FUSES

NOTICE— Our

larger units are all side fire, and are
set in ba^ttery— MecKa.r\ica^I stoked or hand fired.

NEW YORK SAFETY STEAM POWER CO.,
New York

DETROIT, MICH.

"SHAWMUT"

of

order. Made In
units of from

20

Aubin Ave.,

Boston

PKIladelphia

CYRUS W. RICE

PATENT LAWYER
Prompt

ond Carciul Attention to Sollpltltic Pulenta,
1211 AMhIoiid IJlock, CHICAGO.
Itraiivh OtUcc: Wunhlueton, I>.C.

1lankRefcrciict.-H.

60

San Francisco

S. Ca.r.a.1 Street,

CHICAGO.

ILL.

BUY YOUR BOOKS
FBOM THB
Electrician Pub. Co.. 5

1

Marquette BIdg., ChleigO'

FOR HIGH GRADE

INSULATING
VARNISHES
ADDRESS
Standard Varnish Works
.NEW YORK

CHICAGO

RE-STANDARDIZED TO DATE TO MEET THE LATEST REQUIREMENTS OF THE NATIONAL BOARD
OF FIRE UNDERWRITERS.

ABSOLUTE RELIABILITY.

LONDON

'.

NATIONAL CODE STANDARD

THE NEW SHAWMUT INDICATING FUSE.

(ii#\*o-ta
"0. K." leatlierproof Wire.

Slow-Barning

Lmmwn^
Indicating

Weatherproof

Type P Fuse,

'

Intact.

and Slow-Burning Wire,
Prices and Samples on Application.
Fuse blown, showing auxiliary indicating patch white.

Phillips Insulated

Wire Co.,

CO.,
CHASE -SHAWMUT
MANUFACTURERS.
New York

WM.

Office

and

Factory:

PAWTUCKET.

R. L

S.

Representative

BROWN. 39 Cortlandt
New York City.

St.,

THOMAS

Boston,

Western Representative
GRIEE CO.. 128 W. Jackson Blvd.,

O.

Chicago, liUnoie.

WESTERN ELECTRICIAN
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WAlfTED, FOB SAtE
WAJIT COIiDaiN

timilar

and

advertise-

WE BUY

Zfords or iess), Si.jo an
insertion; additional u/ords jc each.

ments

OR SCRAPS. ANV SIZB OR

(jo

CONDITION.

WAJTTED advertise- WE
vuords or
$l.oo an in-

POSITIOHr
ments (jo

sertion: additional -words 2C each.

27 W.

FOR SALE.
Electric Company, Standard dynamos of 150 K. AV. each. These machines are
alternators, 133-cycle, new and of excellent
design and mal^e, connected for furnace work.
but suitable for town lighting. Address D. M.
HILLIS. 112 Hartford Building, Chicago.

Two Royal

AMMETERS.

Old style Edison and

A4
w£

Q
tt

Pattern.
^'"^ Material and

0Q
CClull.
VV Cnnh

tJ. S.

Ma-

cblnery Purcbased.

WALSH'S SONS &C0.261WashinglonSt.Newark, N.J.

60-K. W. EDISON, 500-VOLT.
ForSale.four 60-K.

W

Fdison Generators, 600
Each $460.

Volts, F. 0. B. Cars, Hamilton, Ohio.

ROSE ELECTRIC

ST. LOUIS.

CO.,

TREASURY DEPARTMENT. Office of the
Supervising Ai'chitect. Washington, D C. De3, 1902. Sealed proposals will be received at this office until 2 o'clock P. M. on the
14th day of January, 1903, and then opened,
for the installation of a conduit and electric
wiring system for the IT. S. Public Building at
Helena, Montana, in accordance with the drawings and specifications, copies of which may be
obtained at this office, or at the ofHce of the
Superintendent of Construction at Helena,
Montana, at the discretion of the Supervising
Architect. JAMES KNOX TAYLOR, Supervising
cember

MONROE

ST..

CHICAGO-

WANTED.
MOTORS
SOO-VOLT MOTORS, FROM TWO TO
FIFTEEN HORSEPOWER.

ROSE ELECTRIC

ENGINES.

ST. LOUIS.

CO.,

For Sale, Automatic Engines

l-8xl4"/.xlOVi Mc I. & Seymour
2-:i2x33 Buckeye (new).

1-18x42 Allls Corliss.
1-14x36 Hamilton Corliss.
1-16x15 Erie Ball.
!i-13xl2 Armlngton & Sims.
1-11x14 Stralghtllne.
1-9x9 New York Safety.
4-375
2-136
1-250
2-114
2- 90
2- 60

advertise in
='

the

Western Electrician.

P.

Edison bl-polar.

K W. Edison

bl-polar.

500 and 220 and 110-Volt
1-100 K.W. G. E. 250

volts, d.

Motors and Dynamos.

60 and 125 Cycle Alternators

c.

Mc Intosh A Seymour engine.
1-80 K.W. G.

and Motors.

E. M. P. 115 volts,
Russell 4-valve engine.

d. c.

2-75K.W. G. E. 125volts, d. c.
TRANSFORMERS,
Ames tandem engines.
1-50 K W. Western Electric 110-

National watertube
Babcock & Wilcox.
Heine watertube.
Heine watertube.
Horizontal tubular.
P. Horizontaltubular.

P.
P.
P.
P.
P.

volts, d. c. Ball

ARC DYNAMOS,

A Wood engi ne

1-50 K. W. Walker 110-volts
d. c. Russell engine (new).

ARC LAMPS.

CO.,

I

LIBERTY ST.
NEW YORK.

14

RepairsandSeoond'Hand Machinery.
STREET RAILWAY, LIGHTING AND POWER.

16x16 inch Green, center crank.
15^^x15 inch Armlngton A Sims, center crank.

Write for List of Machiines.

Iaxl4 inch

Ideal, center crank.
131^x181/2^15 Inch A. it S., cross

compound.
13xl8!4xl5 inch Phoenix, tandem compound.
14^/^x15 inch Armington & Sims, automatic.
14x36 inch Rollins, four valve.
Send for complete monthly stock list.

ILLINOIS ELECTRICAL MFG. CO.. PEORIA, ILL,

WICKES BROS., Saginaw, Mich.
45th St and A. V. R. R.. Pittsburg, Pa.
95-97 Liberty St., New York Citv.
1214 Marquette Bldg., Chicago. 111.

STEAM ENGINEERS'

Ten

7Mxl8 Horizontal Tubular, 125
pounds pressure.
One Geary Water Tube Boiler. 175 H. P.
for 150 pounds pressure, almost new.
Two 150 Babcock & Wilcox "Water Tube
Boilers, 135 pounds pressure.
Two 60x18 horizontal Tubular.
Four 60x16 Horizontal Tubular.
One 56x16 Horizontal Tubular.
On« 48x16 Horizontal Tubular.
600 H. P. Berryman Heater.
200 H. P. Baragwanath Heater.
1 50 H. P. Kroescbell Heater.
500 H. P. Excelsior Heater.
6x4x6 and 5j-.ix3!4x;5 Worthlngton Pumps,
Full line Marsh Pumps, new.

Dickson Corliss.

Hamilton

Corliss.

Wheeloclt Corliss.
Harris Corliss,

Hamilton
Hamilton

Corliss.

Corliss.

Sioux Corliss.
Buckeye Automatic.
Atlas Heavy Duty Automatic.
Frost Center Crank Automatic.
llHx 14 Taylor-Beck Automatic.
32-ln., 24-in., 22-ln. Double Leather Belts.

Persons desiring to obtain a city, state,
or government license, to operate a steam
plant, will find "The Hawkins' Engineers
Series" valuable assistance, both for study
and reference.
The library consists of seven volumes,
sold for gl2 on

BOILERS.

ENGINES.
International Power Corlies.

34x60
26x48
22x42
20x48
20x48
18x42
12x36
12x24
24x48
18x24
13x18

search of a

in

c. Russell engine.
C. * 0. 110-volts,
Atias engine.
1-5 K.W. Perritt 110-volts, d. c.
Sturtevant engine.

K W.

d. c.

Edison T)l-polar.

Churchward M.

1902

volts, d.

1-30

Thomson-Houston.
Westinghouse M. P.

THOMPSON SON &

20.\36x36inch Mcintosh it Seymour, four valve.
24.^33 inch Buckeye.
22x33 inch Buckeye, style B.
20x42 incU Putman, four valve.
20x20 inch Green, center crank.
l7Hxl8 inch Buckeye.
17x30 Inch Buckeye, style B.
16x20 inch Jackson A Church.

LICENSES
position

H.
H.
H.
H.
H.
H.

K.W.
K.W.
K.W.
K.W.
K.W.

DIRECT CONNECTED.

BOILERS.

Architect.

When

1-80
1-60
2-60
1-55
1-45
2-26

20,

1-43 K.W. Westinghouse 110-

110-VOLT DYNAMOS.

3-18x30x16 Westinghouse.
2-13x24x18 Armlngton & Sims
2-15x23x17 Mc I. & Seymour.
1-I6.x27xl6 Westinghouse.

CLEAN, REPAIR AND RENEW

OLD BELTS.
LEATHER PRESERVER MFO. CORP.

less),

FOR SALE.—

OLD BELTS

December

WHITEHEAD MACHINERY COMPANY, Davenport,

Ia.

monthly payments of one

dollar.

SECOIMD-HAiVD

A complete catalog and description of the
books sent on application.
Theo. Audel & Co., Publishers, 63 Fift\
\veiiue,

New York City.

BY flGEHTS AND DEALERS ALL D

U.S. METAL

POLtSn

DLISHES ALL METALS. 8PA-cr.cr. Nr-Yn.

Dynamos and Mofors«

FREE

We

inTite correspondence
with those wishing to

buy or

Christmas

sell.

Dinners
For 10,000
Chicago's

SCHUREMAN & HAYDEN,
VMm

140 S-

St.,

The Salvation
Army. You are

Cbfcip,

in\ited Co contrib-

ute either cash or
pr

\

nOFKM

^N

^ST.IhDUHAPDLIS.lHD

60-CYCLE ALTERNATORS.
W,

Fort Wayne wood alternator, either

2—120 K.

1,100 or
-W. A. L. type, compound wound, complete with exciter and instruments.
2—160 K.W. three-phase Stanley alternators, 2,760 or

150

K.

W. two-phase

Stanlej alternators, 3,760 or

W

6,500 Tolta.

1—120

K.W.

volts,

General Electric. A.

type

S.

1.100

Electric, 133-eycle, 1,100-volt, alter

1—176 K. W. Edison, bi-polar, railway generators.
3—100 K. W. Edison, bipolar, 140-volt generators.
1—45K. W. Edison, bl-polar, 140-volt generator.
1— 30K.
Westinghouse, 110-volt, direct connected
unit with engine.
1-72x10 tubular boiler, 100 pounds, Hartford.

5,B0O volts.

2—200 K.

W. General

natora.

2.200 volts,

or 2,200

December delivery.

CORLISS ENGINES.

POOR

will besuppliedby

GeD.W.

Engine, 18 and 30x48 Cross compound
condensing Cooper-Corliss, complete with independent air pump and condenser; heavy sectional wheel
20feetdiameter with37-inch face. Aa good as new.

375 H. P. 16x42

600 H. P. Corliss

twin Cooper condensing Corliss, with

Cooper condenser.
Hiarh spued automatics, from 250 H. P. down.
Write us for stock list of station equipments
accessories.

Immediate delivery.

and

204 Dearborn Street,
CHICAGO.

STATION EQUIPMENT COMPANY.

sions Address

CHICAGO
IIO-VOLT GENERATORS.

Headquart<ers
84 AdamsSt.

Dexter Bldg.
Secured

quickly

Electrician "Help

through

Western

3

.

ELECTRiclr
C?'54-62
5.CLINT0N
CHICAGO

All dynamos, motors, meters and transformers
by tbis Company are at their warehouBes
ready for immediate delivery.

I

volt.

I

We will send you a
MAINTENANCE COMPANY,

MooiW
FOR

SclfiJulfi

1625 Marquette Bldg.

CHICACO.

Portable

Sets

for

Insulation

and

We

Capacity.

Every Lighting man should
have one.

Coils and X-Ray Machines for Battery and Power Circuits Direct
or Alternating
Permanent or
Portable 4 inches to 18 inches.
control patents and are sole
makers of the

—

—

Etc.

1903.

Galvanometers,

Bridges,

Condens-

Photometers, Etc., Etc.
II Catalogues in print, 4c in stamps.
ers.

—

Caldwell Liquid Interrupter.

Cunningham Mercury

Jet

Interrupter.

Caldwell Stereoscopic Fluoroscope.

ELECTRICIAN PUBLISHING CO.,

list

fully guaranteed.

volt.

X-SAT APPABATCS.

TEST INSTRUIHEKTS.
Portable Sets for Resistance, Faults,

W. Westinghouse.

Large stock of direct-current machines.
Send for monthly bargain sheet with complete
and net prices of machines. All apparatus

1—70 K. W., T. A H.. 1,100 volt.
1—60 K. W. General Electric. 1,100
1-50 K. W., T. & H., 1,100 volt.

Electriciafl

FOR SALE.

K.

1—120 K. W. Slattery, 1,100 volt.
1—100 K. W. Slattery, 1,100 volt.
1—100 K. W. Westinghouse, 1,100

ILLINOIS

listed

60

.

CENTS

ST.

Alternators 125-133 cycles, 1,100 volts.
1—400 K. W. Westinghouse, with exciter.
1—200 K. W. Stanley Inductor, with exciter.
2—200 K. W. Wood (3 bearings), with exciter.
1— 150K. W. Slattery (3 oearlngs). Big bargain.
2—150 K. W. General Electric monocyclic.
2—120 K. W. Westinghouse.
1-120 I\. W. General Electric type A. S. 120.
12—120 K. W. General Electric type A. 120.
2— 90 K. W. General Electric type A. S. 90.
1— 90 K. W. Westinghouse.
4— 75 K. W. Wood.
6- 60 K. W. General Electric A. 60.

Halske.

133-CYCLE ALTERNATORS.
receipt of^

10

2—

65 K. W. Jenny.
2-l,100-liglit,60K.W.Thompson-R3-an,10pole.

Wanted" ads.

On

1— 1,000-llght, 60 K. W. Slemcn &
1— 1,000-llght, 30 K. W., T. & H.

2— 1,100-light,

Suite

510 Marquette

Bldg..

ELMER

6.

WILLYOUNB, 97-99

SIEW YORK,

Frankfort St.,

Send for Catalogue Mo. 507
10c In stamps.

K. Y.

CHICAGO.

CHICACO
EDISON COMPANY
REPAIR SHOPS
76 MARKET STREET, CHICACO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.

nd (-"a'penter
Ml Ki.ids
'Correspondence iSolicited

Dynamos. Armatures,
Motors, Arc Lamps,

mt'(3r.:.,'^ >
'

<

•;

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

WESTERN ELECTRiaAN

Decemlier 20, 1902

IS

THE VICTOR TURBINE
WATER WHEEL.
r^R
lN

^IRI\^IIM^

OUR OTHER SPECIALTIES ARE:
Its high speed, close regulation, great capacity,
high efriciency, perfect cylinder gate and steady
all con-

STEAM and POWER PUMPING MACHINERY

motion will particularly commend It to
templating developing plants of this kind.

for all purposes, AIR

COMPRESSORS

system and general use, JET and SURFACE CONDENSERS, AIR PUMPS, VACUUM PUMPS, STILWELL'S FEED WATER
HEATERS, FILTER PRESSES and OIL MILL MACHINERY.

for the Air Lift

IF

INTERESTED, WRITE

^ STILWELL-BIERGE
& SMITH-VAILE CO.
OA.Y-rOlM, OHIO.
NEW YORK.

141 Broadway.

BOSTON, 73 Oliver SIreel.
NEW ORLEANS. 304 Hennen Building.
BALTIMORE, 1607 Continental Trust Building.
E. F.

AUSTIN, Sales Agent. Smltit

PHILADELPHIA, 612 Arch Street.
CHICAGO, 311 Dearborn Street.
LONDON. 97 Queen Victoria Street.
CLEVELAND, 1116 New England Building.
Block, PITTSBURG, PA.

^!f?!tr!nn!!nn?!n!fr!n!n!fr!n!n!n!^!!n!infnn!nn?!!!!n!n!n^

NOW READY!
WESTERN ELECTRICIAN'S

MOONLIGHT SCHEDULE
FOR 1903.
-reiM CENTS JK COI^Y.
Electrician Publishing Co.,
S 10

MARQUETTE BUILDING,

CHICAGO.

;iiiuiuuauiuiuu^iumiuaiaumaauauiuuiiuuauiia^^
''The Recognized Authority on Wiring and Construction."

The universally adopted National Electrical Codeexplalned
and

Illustrated la this year's edition of the hand-book.

Standard Wiring

ELECTRICITY MADE SIMPLE.
233 Pages.
108 Illustrations.

By CLARK CARYL HASKINS.

ClotK $1.00.
Paper
.BO.

For Electric Light and Power.
By H.C. GUSHING,

Jr., A.

I.E. E., Electrical Engineer

and Inipector.

ADOPTED
By the Fire Underwriters of the United States.
By Cornell University. Stanford University and other Techni-

cal Colleges and Schools.
By over 27.000 Electrical Eoglneers, Central Station Managers
and Wiremen.

BECAUSE

Ills the only book on Wiring and Construction kept strictly
up to dale.
It contains all the necessary Tables, Rules. Formulas and Illustraiions.
It settles disputes,

and

ir

referred lo before wiring will prevent

disputes.

Flexible Leather Cover (pocket size), 8I.OO.
Sent post paid upon receipt of price, by

ELEcmiciAi PuBLisima Oo.,
Jta Marqu.tto Building,

•

-

CHICAGO,

ILL,

A BOOK DEVOID OF TECHNICALITIES -SIMPLE, PLAIN AND UNDERSTANDABLE,
There are many elementary books about electricity upon the market, but
this Is the first one presenting the matter in such shape that the layman
may understand It, and, at the same time, not written to a childish manner.
This little work Is not intended for the Instruction of experts, nor as a eulde for professors.
The author has endeavored to bring the matter
down to the level of those wliose opportunities
for ealulng Information on the branches treated
have been limited.
Kourchaptersaredevoted to Static Electricity:
three each to Chemical Batteries and Light and
Power; two each to Terrestrial Magnetism and
Electro-Magnetism; one each to Atmospheric

LlghtnlngRods; Electro-Chemlstry:
Applied Electro-Magnetism; Force. Work and
Energy; Practical Application of Ohm's Law;
also a chapter upon Methods of Developing
Electricity, other than Chemical.
The large number of examples that are givei^
to illustrate the practical application of elementary principles Is gaining for it a reputation as a
Electricity;

text-book for schools and colleges.

FOR ENGINEERS, DYNAMO MEN, FIREMEN, LINEMEN, WIREMEN AND LEARNERS.
FOR STUDY OR REFERENCE.

ELECTRICIAH PUBLISHIHG CO., siomarquehebldg., CHICAGO.
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RENEWALS
December
newal

an important month for the re-

is

of subscriptions.

If

your subscription

expiring this month, or even

January,

it

renewal

now

your

to

is

extended on

interest

is

to

send

books

in

your

in

may be

so that the subscription

our

is

expiring in

it

if

plenty of time to

prevent your missing any copies.

To make

a

Christmas

ELECTRICIAN send

whom

the person to

WESTERN

the

gift of

us the name and address of

you wish

sub-

to give the

with the annual subscription price of $^,
and the paper will be sent regularly for J2 weeks.
scription,

With January

volume

WESTERN ELECTRICIAN,

the

of

during 1903

it

begin the thirty-second

ist will

will

complete

its

half of its seventeenth year, the paper

first

founded July

ing been

under the present management

We

period.

and

future,

offer the past as

in

entire

this

for

hav-

continued

1887, ^^'^

2,

and

sixteenth and the

a guaranty of the

addition pledge the best efforts of

an experienced and competent staff to the constant

improvement

The
for the
in

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDENSERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO GET OUT OF ORDER.
METROPOLITAN TELEPHONE & ELECTRIC CO.,
6IO WILSON AVE., CHICAGO, ILL.

the

WESTERN ELECTRICIAN

IM'

BY W.

L.

WEBER, M.

E.

225 PACES, SIZE 2^ X 6 INCHES.
- - - 25c.
^'°*^ Binding,
lexible Leather Binding, 50c.

M?

Price-

^

This is a practical book in a convenient vest pocket size; alike suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions of every used electrical term or phrase and is sold at a price
within the reach of

all.

Promptly Mailed on Receipt

Electrician Publishing Co.,

It is

a general electrical

paper, and gives to

readers

its

all

and

thing that

ments

is

going on in

all

the electrical

of

and

scientific

news

the latest

and keeps them thoroughly informed

of

every-

the different depart-

and

scientific articles

allied fields.

cover

all

Its

the latest

inventions and improvements and keep the reader

THE HANDY ELECTRICAL DICTIONARY

published

is

purpose of assisting everyone interested

art.

technical

U.OIMO-1

of the paper.

thoroughly informed of

art.

Its

special

articles,

all

that is

written

prominent authorities, as well as
cles, are of

its

new

in

the

by the most
general arti-

the highest order, and no interested

person can afford to be without the paper.

SUBSCRIPTION PRICE PER YEAR
Of Fift;y=two Numbers

of Price.

sic Marquette Bidg., Chicago.

KOKOMO TELEPHONES
Always Up-to-Date.

IN

ited States

THE

....

reign Countries

.-

.

.

$3.00
5.00

SAMPLE COPY FREE.

WE MANUFACTURE

SWITCHBOARDS TELEPHONES
.

AND EVERYTHING FOR
COMPLETE EXCHANGE.
Write for Catalog and Prices.

KOKOMO

TELEPHONE AND ELECTRIC
MFG. CO.,
KOKOMO,

IN D.

Electrician Publishing
suite 510,
Cr%tYtr%fin\7
wUIlI|JClll^j riARQUETTE BUILDING,

CHICAGO,

U. S. A.

December

20,

WESTERN ELECTRICIAN

1902

STOMBAUCH

tf

HCUABMOTS
THIS

IS

THE WRENCH

must be used to Install the
3'i, 5 and 6 inch anchors.

that

W. N.MATTHEWS&BRO.,
DISTRIBUTERS,
603 Carleton BIdg., - - ST. LOUIS.

ANOHOR
are you going my pretty
maid
Going to use a CHICAGO PAY STATIOH

Where

INTERNATIONAL TRANSMITTER

.''

Sir,

STANDS UNEQUALLED

IN

Workmanship,

she said.

Efficiency and
Telephone managers

have

WHY?

discovered

Durability.

a

source of revenue and
the public (like the
" pretty maid") enjoys patronizing an

It is

IMPOSSIBLE
to

UP-TO-DATE SERVICE.
Write for Full Particulars TO-DAY.

ISO La Salle Ave., Chicago,

III.

become packed

or deadened.

We manufacture a full line of public exchange central energy and generator call
Telephones and multiple and trunking
switchboards.
Correspondence solicited.

PATENT ALLOWED.

Chicago Pay Station Co.,

Clear, Distinct and Powerful.

INTERNATIONAL TELEPHONE MFG. CO.,
HARRISON AND CLINTON STREETS,

CHICAGO,

U. S. A.

ION
ii

THE BECKER TERMINAL HEAD.

Doesn't Pay!
To start in with a short-lived Telephone.
KeUogg; Telephones are Centenarians!

It

Doesn't Pay!
To

go near a short-winded Telephone.
Kellogg Telephones are as wonderfully
sand miles distance, as they are for a mile!

Send

for our

distinct for a

thou25-pair Becker Terminal

Catalogue.

A

KELLOGG SWITCHBOARD AND SUPPLY CO.
CLEVELAND

PHILADELPHIA

ALSO

VJE

Chicatro Otflce:
69 \V. -iiieli-son Boul.

IViAKE

- SERIES

requires

W.

Toledo

Capital,

Street,

ST. LOUIS.
G. Nagel Electric Co.,
(O.)

Agents.

Electrical

as well as Patience, to

make

a

SUCGESSFULTELEPHONE.

WRITE US AND WE WILL
TELL YOU ALL ABOUT IT.

AMERICAN

CO.,

-

Butler, Pa.

GENERATOR

CENTRAL
ENERGY

TELEPHONES GALL
ARE A SUCCESS

LET US SEND OUR

CATALOGUE
AND TALK PRICES

ELECTRIC MFG.

909 Market

Knowledge and Good Meclianics,

COTUtBINING
QUALITY '-^^ SIMPLICITY.

U. S.

CO.,

Post-Glover Electric Co.,
Cincinnati Agents.

It

1

THE

secured to head and fuses ia position.

sneak currents or high potential
currents from any source.
No expense has been spared to make this Terminal Head
the best on the market. We can supply anything in the telephone line. Prices reasonable.

I=IRST-CL-HSS
BRIDGING

lid

CENTRAL TELEPHONE AND ELECTRIC

Green and Congress Streets, CHICAGO.

MEW YORK

Head with

practical, absolute protection against lightning:,

AMERICAN
39

ELECTRIC

TELEPHONE

JACKSON BLVD., CHICAGO

CO .

.
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AND BOILERS PROTECTED

POWER INCREASED
27-34 RIALTO BUILDING, CHICAGO, ILL.

>*'iwt.'

,

M

Dearborn Vegetable Boiler Gompounds.
MADE TO SUIT THE WATER AS PER ANALYSIS.

.«DGA»a,

Telephone: Harrison 3930 and 3631.

CONTINUOUS RAIL JOINT COMPANY

/"'ARBONS

t

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

OF AMERICA.
GENL OFFICES:CENTURYBLDG., NEWARK,
(10,000;

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N,

N.l)

OVER TEN THOUSAND

J.

V^

MILES

IN USE.

Highest Award in its Class at Paris Exposition,
1900, and Pan-American Exposition, Buffalo
1901.

i

MECHANICAL
BOILER
THE ONLY KNOWN METHOD OF

KEEPING BOILERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
WR.MA50N Manager.

4-13

CO.

alton;s
1 903
FENGING'
,

WESTERN Un 10 N BUILDING. CHICAGO.

V GIKL,''
UPRIGHT

SAMSON TURBINE

ANi)

HORIZONTAL

ESPECIALLY ADAPTED FOR DRIVING
CopyrlEli*. iQ""

by C. ScA. R'y.

ELECTRIC LIGHTING and POWER PLANTS,
On account

of its

HIGH SPEED and EFFICIENCY,

also

ART CALENDAR

BALANCED GATES.

Four_q;racefulposesirom life; figures ten inches
high, reproduced in colors. Higliest example

These qualities, maintained to such a High Degree of Perfection, assure exceedingly close refjulatlon
and economical u^e of water. Copy of "OtBcial Holyoke Tests " furnisned on applicaiion.

of lithographic

"

own one of these beautiful calendars is
to send twenty-five cents, with name of publication in which you read this advertisement,
to

Write Dept. "D" for Catalog.

JAMES LEFFEL
SPRINGFIELD,

Water
Wheel

iirt.

THE OJJLY WAT"

&.

CO.,

toGEO. J. Charlton, General Passenger Agent,
Chicago & Alton Railway, 328 Monadnock
Building, Chicago, 111.
The best railway line between Chicago,
St. Louis, Kansas City and Peoria.

O., U. S. A.

Governors NEWCATALOGUE

ELEVATING = CONVEYING
t»1ACHINERY

NOW READY
.(li'^JEFFREY

SEND FOR COPY

MFG. CO. COLUMBUS,O.U.SA.

For Electric Light, Power and Railway Stations,
Also Paper and Textile Mills,
IVe

are noza -prepared to

GUARANTEE ABSOLUTE SATISFACTION
Write for References hi your Locality.

The Replagle

Oovernor

Works,

HIGH & CHESTNUT STS., AKRON, OHIO.

TO
THE

THE TELEPHONE HAND-BOOK
BT

HERBEBT LAWS WEBB.
Price 81.00.
The only complete and

practical worSi
of Its kind on the market.

PUBLISHED BT
THE ELECTRICIAN PUBLISHING
Suite 510 Marquette BuUdInt,

£REAT NORTHWEST

The Wisconsin Central Ry. will take you there
in proper shape.
Daily trains at convenient
hours leave Chicago from Central Station. 12th
St. and Park Kow (Lake Front), for St. Paul,
Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further information.

JAS. C.POND,

CO.,

Gen'I Pass. Agent,

CUosfa

Milwaukee, Wis.

M'CORMICK TURBINE.
On Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Gives a liiglier percentage of useful effect tlian any other water-wheel
hertrtofore made. All sizes, right and left hand, are built from patterns perfected tinder systematic tests in the Ifolvoiie Testing Flume.

ARE YOU LOOKING FOR MONEY?
buy WALRATH 045 OR OASOLINE ENGINES
and get light on the subject.

If so,

I'anles having power plants which are nnsatisfactory, and those contemplating the Improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what make of turbine has been in use. STATE
REOUIREMEINTS=
. o .^ovvji^cmciii

THE WALRATH

A^U SEND FOR CATALOQUE.

S.

MORGAN SMITH

REG.JRADE MARKS
'

\

JHE PHOSPHOR

Received the Highest Award at
the Pan-American Exposition.

'Muu6/Im.S'u„Y;-

/"Ttv
/oELTrtv
-^eLt^

MARINETTE IRON

BRONZE SMELTINGCO-IIMITED,

2200 WASHINGTON AVE.PHILADELPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE"
•1NGOTS,CASTINGS,WIRE,RODS,''SHEETS,ETC.

-

It win produce as good a commercial light as that of an automatlcsleam engine, either belled
or direct connected generator.
Simple, Economical and Reliable.
tend for Catalogue \S.

CO., York, Pa.

— DELTA

METAL—

castings, stampings and forcings
ORIGINAL and Sole Makers in the' U.S

WORKS MFQ.

CO.,

MARINETTE, WIS.
,\

:i;.\cii;s—

301 Fisher l!ui;dlng, Chicago.
619 Stevenson itullding, Indianapolis.
703 Uijou IJuiiding, Pittsburg.
MacKay Kngineeriug Co., 149 Broadway, New York.
Mackay Engineering Co., 100 iioyiston St., Boston.
Strong, Carlisle

A Hammond

Co., Cleveland.

December
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PDLES

I

LINDSLEY BROTHERS COMPANY. WnOLESALE PRODUCERS ="'&;f.l^'ill'-"PQRTLANp,QREGON 8(SP0KANE,WASH. SQ-FOOT TO 80 FOOT

PRICES YOU CAN'T MISS.
MtLTBY LUMBER

"THE POLE

MEN"

TIE

AN-

WHITE CEDAR POLES.
Pr^nrtp-l:

CO., Bay Cily, Mich.

c

^'%

Cedar Ties, Posts, Shingles, Etc

"^oUIvTk.''?.?'^^'
^areo S-tock.

Shiprvt^rt-ts froi

IVI
Compared with Juniper

Cedar Poles are Empty
Write for More Information.

Poles, the Northern

Better Investigate.

EDAR AND CHESTNUT PO

YARbS,MENOMmEEy MICH.

POLES OUR SPECIALTY. MAIN

THE STANDARD POLE &
44 Broad
WILMINGTON,

New

Street,

Shells.

TIE COMPANY,
York

City.

BROOKSVILLE, FLA.

N. C.

Get Our Prices Before You Buy Elsewhere.

THE MORSE CEDAR COMPANY

Saginaw, Mich.

1PaXXaW)v^ (SN\^tjcJ6ju §A/;^^yWvW ^X^rw

^

POLES, TIES, POSTS.
We

PRODUCERS.

HANDSTHE PRODUCER.

BUY YOUR POLES FROM FIRST
D. M.

FULMER LUMBER

CO., Florence, Wis.

IDAHO, WISCONSIN,

MICHIGAN

......

CEDAR

POLES
F>OLES

want your
W.

C.

THE PORTER CEDAR
SAGINAW,

CO.,

MICH.

inquiries always.

STERLING & SON,

TIES.

MONROE, MICH.

Eleven Pole Yards in Michigan.
Wholesale Producers for 20 years.

FOR TELEPHONE, TtLECRAPH,,
ELECTRIC

LIGHT,

TROLLEY.

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
YARDS IN IDAHO AND AT WASUnuKN, PI.UMMKR AXK BRULE, WISCONSIN.
-

JOHN.

O.

H.

GENERAL OFFICE: I70S FISHER BLDG. CHICAGO.
D...-1, n«i».= .iW«hburn. Wisconsin, and
Branch

FOWLER

Offices.

I

sp„|;,„j,,j5hl„gH,„^^

MUEBEl-

J.

Producers and Wholesaiers

Stocks:

Main Yard and Office at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.; Stager, Mich., and Pemblne, Wis.
We

have a good aasortmeot

of Pole3

on hand, and can execute orders promptly.

Write us for Prices.

POLE DEALERS ADVERTISING

WESTERN ELECTRICIAN OBIAIN MOST EXCELLENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BUYERS OF POLES.
TRY A CARD,
IN

Central Manufacturing; Go.
Chattanooga,
Tetn.
Mfrs.

and

Dealers Ij)

TcUow

Flae,

CroES Arms,

toonst Fins,
Oat Fins, Electrloal Uonllisgc, Oak Sraotets.
I.ARGE =»TOCK» UH HAND.
DeUTered pricep quoted. F. O. B cars, your clt^,
In

THE

M.KLEIN & 30N.

^-wieiTE: us.

LINE
IX Is

tells
about
all Uuemen.

of Interest to

I

copy now,

ELECTRICIAN PUBLISHING CO.,

Address B.

F.

VREELAND,

CEDAR%A/II

Prices.

Denver, Colo. (Main Offioe.)

POLES
YOU

IT

To get our Prices on 25-foot 6's by return mail. We can Save You
Money on other Lengths as well.

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
CHICAGO,

•oTf A -wr-TT

^«Ar<L.H

UJ< t lL.Jib

(
1
,

j

CO.,

ILL.

Keystone Telephone Building, Philadelphia, Pa,
Electric Huildinp;, Cleveland, Ohio.

345 uroadway,

New

York.

I

Headquartars

them,
Got a

FREE.
fc^r

MATHIAS KLEIN

510 Marquette Bldg.. Chicago.

CEDAR POLES

BUILDERS' TOOLS.

Our Tool Book
j

to

Idaho-Montana.

i^Bi

any quantity.

Send your Book Orders

GO.

WESTERN CEDAR POLESHow

of

Cedar

\A/Hi-te

FOWLER-JACOBS

From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

Linemen's Tools.

&

SONS,%°HVA*<?on'.^'"

i

TORREY
CEDAR CO.,

Cedar
POLES.
WHITE CEDAR.
IDAHO CEDAR up

to

80

ft,

CLINTONVILLE, WIS.
Large Steele Censtantly en Hand

BERTHOLD
& JENNINGS,
ST. LOUIS.
Chemical Building.

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.,

Poles
CROSS
ARMS.
LONG LEAF
PINE

AND

FIR.

Producers and Wholesalers of White Cedar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

%^k^^!^
CEDAR POLES
UPON
SPECIAL PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumber Exchange, Minneapolis,

Minn.

WESTERN ELECTRICIAN
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Westinghouse
Transformers
Westinghouse Type
difference

the

N

and O. D. Transformers show practically no
of Temperature as measured by a thermometer placed between
or

as

measured

This

is

actual proof of

coils,

in

the copper by

the resistance method.

Uniform Temperature*

For illustrated Transformer Booklet address nearest sales

office of

the

Cross Section of Type N Transformer.

Westinghouse
Sales Offices in

all

Large

&

Electric

Mig. Co.

Cities.

Pittsburg, Pa.

Nernst Lamps
Operative on

all

Alternating Circuits

was reproduced from a
photograph of a Men's Furnishing Goods
Store, taken while illuminated by two 6Glower Nernst Lamps.

This

The

illustration

Light

Shows

the

is

the

same as Daylight.

True Color

Fifty per cent

of Fabrics.

more economical than Incandescents.

Ask your nearest Supply

Dealer, or write for Booklet No. 6 to
nearest office of

Nernst

Lamp

Co.

General Office, Pittsburgh, Pa
Sales Offices

:

New York— 120 Broadway.

Boston— 131 State

St.

Philadelphia— 710 Oirard Trust BIdg.

December
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DUNCAN

MWaBai

Integrating Wattmeter

Back Geared

FOR DIRECT AND ALTERNATING CURRENTS.

TYPE E

BUILT STRICTLY

IN

[ACCORDANCE WITH
PRESENT DAY

MOTORS
For Direct-Current

REQUIREMENTS.

Circuits.

Where Kigh torque &nd low
speed are riecessa.ry, tKese
motors are suita^ble for a^!!!
conditions of operation.
give perfect

JUST THE METER

nirvg

FOR

DIRECT CURRENT LIGHTING
AND

sa^tisf action,

upside-down or

side-up.

They
run-

right-

open,

ervclosed,

protected.

-

=

or

POWER CIRCUITS
BULLETIN

No.

1036

WRITE FOR PRICES

Duncan Electric Mfg. Co.
MANUFACTURERS OF ELECTRICITY METERS

MAIN OFFICE

LAFAYETTE, IND.
AGENTS

FORT WAYNE

:

dDlta eastflccring Co., ISO-* MonaJiwck Bids.. Chluigo.
C. H. Norwood, IS03 PUher BlUj., Chkngo.
Safety Ekctrlc Mfg. Co., 30i Magazine St.,

Fort Wocy tYC
Electric Works

New

Orleaiu.

FACTORY

and
-

-

INDIANA

WESTERN ELECTRICIAN
Clilcs|ft
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Fuse fire S Ifg„ Co.
f'lJaniifactureps,

Fuse Wire,
Fuse Links^

ALUS-GHALMERS
CHICAGO,

Telephone Fuses

Sole Builder*

and SuppHesT"
^'.ving to the steady growth
.icd to enable us to supply our
ers more promptly,

We

of

BEYNOIDS

our business,
Eastern custom-

ol'

CORLISS
ENGINES

have equipped a complete factory for the manufacture of our goods at

187 PflATT STREET.

BUFFALO,

-

N. Y.

For

We fire now

manuraeturiiig and shipping at
address under the supervision of competent
a,ad experienced men, who
are tii,oroughly
trained in tlie details of the business.
:bi.s

Now York

Office,

853 Broadway.

-

Street,

-

Clilcago,

All

Power Purposes

Reynolds Corliss Engrine.

SPECIAL ENGINES FOR ELECTRIC LIGHT and STREET RAILWAY PURPOSES.

RIEDLER

WAIN OFFICE :j--^
358 Dearborn

CO.,

U. S. A.

PUMPS AND

AIR COMPRESSORS.

III.

VULCANIZED FIBRE
Highest grades for electrical insulation at>d mecfaankal ftirpcses, ia shectsy
tubesf rods

and

special shapes.

Catalogues and samples on application*

VULCANIZED FIBRE

CO.,

-

Wilmington, Del.

The Bossert Electric Construction Co.
MANUFACTURERS OF—
STEEL. OUTLET AMD JUNCTIOW BOXEIS,
SliVITCHBOABDS, PAK£Ii BOARDS, SWITCHES, BTC.

ivi

o o e: R» iM me:a
AMERICAN ELECTRICAL HEATER CO.

/

Manufacturers Electric Heating AppManctis,

Writo

for catalogue.

1

93- 97 River
1

St,

DETROIT MICH

BARE COPPER WIRE.

RUBBER COVERED WIRE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.

„"vni»jrTiLAxiT'.irG ..and i^»-'J

POWER CABLES.
TELEPHONE CABLES.

JOHN

A.

NEW YORK.
lHICAGO.

I Black Diamond
£St. I8«S.

File

Works I

tnc. 1805.

Twelve

Special

Medals

Prize

Awarded

Gold Medal

al

International

at Atlanta,

Expositions

1895.

OVU

J*
J*

HABDWAKB

fiSCiJS ARE «»[ HAXB IN KVKK-K 1.KA01S**
»TOB*i8 iSf THE ONITKU STATES AM» CANADA.

& I

BARNETT COMPANY

PHItLADELPHIA, PA.
:#'^ilp'^i:^|^^^^^^^^^^F^'

.'"O
.*<^&" '«••!*•

i

OFFICE WIRE.

ROEBLING'S SONS CO.
TDCIiTnU
y I
InCilllini III dl

CLEVELAND.
SAN FRANCisCO.

I

fol.

mi.

$3.00 Per Ai>ui.

CHICAGO, DECEMBER

?sffi»ap^^:°ct1i!is

27,

Entered at Chicago Poatotflce as
mail matter of tho Bscond ciobh.

1902,

IMPI
FY WIRESINSULATED
llWlr laCiA.
AND CABLES.

N.

RUBBER COVERED, WEATHERPROOF, UNDERGROUND AND SUBMARINE.
WESTERN SELLING AGENT,
The Simplex Electrical Co.,
""n'mScsoN""^"
H. R HIXSON.
CHICAGO.
«ona,<nock Block. CHICAGO
7S-8I CornhIM, BOSTON, MASS.
1137 ttona<<nock

to GcBTS A Copy.

National
India

R.

i:

NO. 26,

Rubber

Co.'a

RUBBER COVERED
OFFICE AND FACTORY: BRISTOL.

R.

T..OC M.RH

CRESCENT RUBBER INSULATED

1889—Paris ISxposition,
Medal for Bubber Insulation.
1893— World's Fair,
9Iedal for Bnbber Insulation.

US^J^^
^^V
^^^^^*

^V^flA

'^VX,

JSTAHiDARD

THE OKONITE

riR.™'i chSs,";.

FOR

BEFORE CONTRACTING FOR

Wires.

"'pJilir

I

CO., Ltd.

253 Broadway, New

EZN-r
N ^ A. IM D ESO
CET THE

i

I-

.A

IVI

PS

STERLING SPECIAL

Geo.T. Manson, Gen'l Supt,
W. H. Hodglns,Secy.

York.

CO.,

"»'" O*"" *"* faclory. TRENTON, N.

aa'sARCLAY'siREET.

Sole Manufacturers of

Okonite Wires, Okonite Tape, Manson Tape, Candee
""'9.«.

National Code Standard.

CRESCENT INSULATED WIRE AND CABLE

»IJBB£B nVSlTIiATIUBf.

___^HHi
""itj^K.

!

WIRES AND CABLES

LITERATURE.
WARREN, OHIO.

STERLING ELECTRICAL MFG. CO.

INDIANA RUBBER AND INSULATED WIRE CO.,
MANUFACTURERS OF

.^«*'"^^\

822 The Roolcery.

Wires are tested

San Francisco.

Yorlj City.

101 Mill^

St.,

Philadelphia,
Boston.

Sample, 3-in

P».

Alao Hleh Wrade Rubber Covered WlreB and Cables.

2,000
Bug-Procf Bell.

Go.

122S Betz Bldg..

St.,

ElectrlcGables,Gonduits, Wires and Accessories.

JOSESBOKO, 1W».

at Factory.

New

Pittsburg.

Mills Bldg.,

Gable

66Iilbcny

Westinghouse Bldg.,

Chicago.

UNDERGROUND, AERIAL, SUBMARINE AND INSIDE USE.

TELEPHONE, TELEQRAPH AND FIRE ALARM CABLES.
All

Underground

Standard

Paranite Rubber Covered Wires and Cables,

IN USE.

and Multipolar Motors
from K to so horsepower. Dynamos from 10 llj;,'hta to 700. We seU
or rent. Good jirotlts toragrents.
The Hobart tlec. Mfg Co.Troy. Oh\o
Bipolar

'pTeT'

BARE AND ll.^ULATED

En'Lmeled'.^Ec.

By

mai', prepaid. Made iQ filzes
2to8-inch. Dealers senii for prices.
We also make Inventors' Models and
Special Electrical Devices.
Write U5 for prices.

ELECTRICA. WIRES

SPIES ELECTRIC CO.,
87-89 W. Van Buren

Street, Chicago,

iPflOENlX

OF EVERY DESCRIPTION.

til.

CROWN

GLASS CO.

MANUFACTURERS OF

RAIL BONDS.

GAS AND ELECTRIC

GLOBES,^ADES,

American Steel &Wire Co.

TURN-DOWN LAMP
Teaches people totise more current by cnrnlng
lamps down instead of out,

PHELPS

CO.,

50

NEW YORK.

CHICAGO.

"Write for detailed Information.

WORCESTER.

,

DENVER.

Etc.

SEND FOR COPY OF OUR NEW
AND LATEST CATALOGUE.

SAN FRANCISCO.

New

Pittsburg.

York,

Chicago.

State St., Detroit, U. S. A.

IDEAL FIRE PROTECTION FOR ALL

ELECTRICAL APPARATUS.

RIUIVI

Highest Awards at National Export, Central Canadian,
Pan-American and Charleston Expositions.

ti/r€

SMALL GENERATING SETS FOR
MARINE WORK OR SMALL

MONARCH

ISOLATED PLANTS.

247-249 Pearl

FIRE APPLIANCE CO.,
New York City.

St..

WE MANUFACTUBE

GENERATORS

and

CONTINUOUS RAIL JOINT CO. OF AM.

MOTORS

Gbnsral Offices; Century Building,

OF ALL KINDS AND FOR ALL PURPOSES.

TRIUMPH ELtCTRIC
HCIXETDI

WE"

NEWARK,

CO.,

CINCINNATI, O.

Pan-American,

VILEST UN

Electrical Ingtmraent
Waverly Park, ESSEX CO., N. J.

N.

J.

OTer ten thousand (10,000) milesinuse. Received tlia highest
award in its class at Paris Exposition, 1900, and

Co.,

liuiralo.

-^a^»j$i*V"'

1901.

PARAGON REFLECTORS
Silver=Plated

festoi Standard Fortabb Sireci Reading
Voltmeters,

Milliioltiieters,

Ammeters,

Mllllammeters,

Mirror Reflectors.

Voitammeters,

A
.

Ground Detectors and Circuit Testers,

Ohmmeters.

Our Station Vollmeter* and Ammetere
;l.-

rj.

,M

i!

,;i

l-ni-

LoxDoN— ElUoit

,'

.-vUt-m.- a«:(M(r(lcy

Jiro*, Jio,

lOi

St.

are

Mention

llie

Marlins

Wmtjibn EtKcnsioiAW when
tng for catalogues.

from tv/elve

to fitieen times.

Most

valuable in show windows and oveir ropchines, work-benches, type cases, etc. etc.
,

Thousands

o) thla alyle

Get our Catalogue and

used

In

show window*.

'.>r1ce«.

A.',.

Lane.

^Teaton Portable RatranoBeter for
Bridse Work.

light

Portable Balvanouieters.

Our I'oriable fuetrumonti arc recognized ;v»
The Standard the world over. Tbo S«inl"Portable Lalwratory Standard! are still belter

deep cone, £oir jse with any system of
iocandesceat electric light, v;hero it is
desired to concenliate a very powerfi)!
I'ght on a small space. Lined with silverlucrvases the
plated minror-plate plass.

wrlt-

American Reflector

&

Lighting Co.,

271-273 FRANKLIN ST.. CHiCACO.
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Electrical

99

o.

•*Si>

December

Machinery.
For
Lighting,

Power and
Railway
Service/
2.i0

K.

W

3

Phase "Ceco" Allernator.

Direct-Current Enclosed

^*Ceco'^ apparatus

Is

modem

"Ceco" Motor.

in design^ accurate in construction,

and superior in performance.

Write

for

Catalogue 27.

Christensen Engineering Company,
MILWAUKEE.
-'^"*^^-*'

^^m^^^
•*-' .•-*-'-^-'^*^^-^ -.-» ..«> .t^M.M^^^m.^..^.^.^^^a^m .^m «.A.»^i^^.^-...A..>^ifc^..>..,.>-..
iiaii«liiii*i|
>i'ipp|pwipir*<i' i
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-ii'
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m

w

i

m

w

THE COIVIINC

Ell

NEW YEAR'S ISSUE
OF THE

Western

Electrician

be of exceptional interest and value to every electrical worker.
As in previous New Years Numbers the carefully prepared statistics
of electrical manufactures in the United States for the year 1902
will be a noteworthy feature of this number.
To illustrate the correctness of the Western Electrician's estimates, it may be observed
that the figures published in our New Year's issue of January 5,
1901, agreed substantially with the Government census statistics
made public last August. This important issue will be an exceptionAn attractive announcement would
ally choice one for advertisers.
enable you to place the merits of your product before nearly every
prospective buyer. To. obtain a choice location and a striking advertisement we would urge you to send in your copy at the earliest
will

1
41
U*i

possible

fpl

m

moment.
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THEELEGxracPHILADELPHIA
Storage BatteryGo.
MANUFACTURER

Cblonbe Hccumulator

OF THE

For Central Stations, Electric Railways, Isolated Lighting and Power Stations,
Fire Alarm, Telegraph, Train Lighting, etc., etc.
'

Price Lists and Descriptive Bulletins forwarded

upon request-

SALES OFFICES:
PHILADELPHIA.

BOSTON,

Allegheny Ave. and 19th
ST.

Lons,

Waiaright Kuilding.

60 State

St.

Street.

NEW YORK.

CHICAGO,

100 Broad\va.v.

Marquette Building.

BALTIMORE,

DETROIT,

Continental Trust Building.

Michigan Electric Company.

CLEVELAND,

New England

^

HAVANA, CUBA,

SAN FRANCISCO,

F. G. Greenwood, Mgr.,34 Empedrado St.

Nevada Block.

Building.

ELECTRIC

SPRAGUE

CCMPANrS

DIRECT CURRENT MOTORS
are unequaled for driving all
classes of machine tools.
Write for Descriptive Bulletin No. 206,

YEARLY INCOME

$100,000

GENERAL OFFICES:
527 W. 34th St., New York.

to fifty central stations now using Federal All-Metal Electric Signs. Will average S200 to
S300 per year per K\v of station capacity. Engraving shows our new No. 108 ornamental
sign. Write for Bulletins descriptive of Federal Signs. Mailed free to central stations.

CHICAGO OFFICE:
Fisher Building.

ELECTRIC
FEDERAL
MARKET
CHICAGO,
84

ST..

REPRESEMTU

Western

Arthur

SPRINGFIELD,
ILATED WIRE CO.,

COMPANY.

ILL., V. S. A.

Stanley

F.

.1

BROADWAY AND MAIDEN LANE

PROCTORSPECIALTY

Manufacturers' Agent.

424 PAGES.
PRICE $3.50.
ILLUSTRATED.
ELECTRICIAN PUBLISHING CO.,

ELECTRICITY FOR ENBINEERS.
An INCANDESCENT LAMP represents

a large investment of capital, Ingenuity

BAKER

vigilance in cutting costs to a

408

N. J. R. R. Ave..

minimim.

NEWARK,

& OO.'SNEW YORK.
1

5 ID Marquette Building,

and skilled workmanship,

A successful lamp maiuficturer can not afford

N. J.

BLDG.

NEW YORK.

1

it

-

CIHICAOO.

•

sold at a price lo low as to necessitate eternal

Is

to experiment with poor materials.

This explains

popularity of

iiie

RI-iOi'TINUIVI

20 LIBERTY ST.,

We buy

ana

Refine

,

Platinum
Scrap also.

ALPHABETICAL INDEX TO ADVERTISEMENTS.
Adams- Bagnall Electric Co..—
—
Akron Smoking Pipe Co
Allen Company, L. B
13

C-.M.&St. p. R.R
Chicago Pay Station Co

Allls-Cbalmers Company
22
American Battery Co
Amer. Electrical Heater Co..—
Amer. EL Telephone Co
17
American Electrical Works.. 13

Commercial Elec. Supply Co.—
Consumers Carbon Co
9
Continuous Rail Joint Company of America
I
Crescent Ins. Wire & Cbl. Co. 1
Crocker-Wheeler Company 10
Cutler-Hammer Mfg. Co
11

—

American Piatinum ^Vorks. —
American Eefl. A LightingCo. 1
American School of Corresp
Amer. Steel &, Wire Company i
Anderson A Sons, W. H
18
—
Audel & Company, Theo
.

Baker

& Company

Bamett Company,
Barron

3

G.

&H

22

—

Co., J. S

J:

Beardslee Chandelier M fg.Co.l2

6enhold

&

Jennings

19

Besly & Co.. Charles H
22
BonvlUe. I-:d\vard
ii
Bossert EL Construction Co.. 7

BrookSfHaU L
Brown & Leasure
Buffalo Forge

19
12

Co

Camp Company,

U.

B

7

.

Chaae-Shawmnt Company... 13

CAN.

&.

Alton Railroad

W. R.E

17

.

Cutter Elec.

& Mfg.Company—

—

& W.

Fuse Company
Dearborn Drug & Chem. Co.. 18
Diamond Meter Company ...—
D.

Dixon Crucible

Duncan

Co.. Joseph,, 18

Electric Mfg. Co.... 21

Edison Decorative A Minia12
ture Lamp Department
13
Edison Mfg.Company

Edwards A Company

15

Electrical Engineer Institute.—

Electric Appliance

Company. 12

Electric Storage Battery Co.. 3
Electrician Pub. Company.. .15

——
—

Z'i

5
Central Electric Co
Central Manufacturing Co .—
Central Telephone & El. Co..—
7
Century Glass Co

Chicago

15

Christensen Engineering Co. 2

].=>

Faries Manufacturing Co
Federal Electric Company... 3
6
Fisher Electric Company
"For Sale" Advertlflement8..I4
Ft. Wayne Elec. Works., Inc.2i

19
Fowler. John H
Franklin Eng. & Elec. Co....—

Fulmer Lumber

Co., D.

M

—

19

General Incand. Lamp Co...
Gould Storage Battery Co...
Great Western Smelting
Refining Company
Gregory Electric Company

Gbtcago luaaUUd Wire Qq..-

General Electric Company ... 9
General Incandescent Arc
5
Light Company

Perrizo

—

Machado A Roller
Maley, Martin

Hartford Steam Boiler Inspection A Insurance Co ... 18
22
Hazard Manufacturing Co
Helios-Upton Company
4
Hobart Elec. Mfg. Company.. 1
Hoffman, G.
14
Holmes Flbrei-Graph. Co
7
Huebel Company C. J
19
12
Humphrey, Henry H

W

,

Illinois Electrical Mfg.
Illinois

Co

.

.

.—

Maintenance Co

14

9

Maltby Lumber Company.. .19
Manhattan Elec. Supply Co.. 4
Marinette Iron Wks. Mfg. Co.18

Johnston,

Thomas

J

.13

Kartavert Manufacturing Co.22
Kellogg Switchboard A Sup17, 10
ply Company
Klein A Son. Mathlas
i8
12
Kohler Brothers

KokomoTeL AEL M.

Co.... 16

Leather Preserv. M. Corp
Leffel

A

Co.,

James

——

18

Llndsley Brothers Company.. 19

Wire Co. .13

Phcenli Glass

Company

Phosphor-Bronze

Porter Cedar

Co

9
13

El Co. ..16

Mica Insulator Company

—
14
1

—
12
13

Okonite Oompftny The
1
Osburn Flexible Conduit Co.—
.

T

A

Motor Co

Iron Co

19

19

—

Rauscher, John
Relslnger,

Hugo

11

la

—

28

iTor Ol^s»l£ieci XxxCLex o£ ACL-vertXmexxxexxtm

Station Equipment Co
14
A Son, W. C
19
Sterling Electrical Mfg. Co.. 1
Sterling Electric Company. ..16
Sterling Varnish Co., The
9
Stewart Electric Co., John A. 15
Stilwell-Blerce A Smlth-Valle
Sterling

Company

9

—

Stow Mfg. Company
Stromberg-Carlson Tel. Mfg.

Company

jg

Sturtevant Company, B. F...22

Replogle Governor Works., .—

Reynolds Electric Company.—
Rice. Cyrus VV
13
—
Roche,
Roebllng's Sons Co., J. A
22
Rooney-WestburyEl.Lmp.Co.l2
Rose Electric Company
14

Wm

—

Sawyer-Man Elec. Company.—
Schoonmaker Co., A. G
14
Schott, W. H
.12
Schureman A Hayden
14

Norton Elec'l Instrument Co.—

& Weed

13
S.

Company

Sargent & Lundy

;

parsell

18

19

N. Y. SafetySteamPowerCo.13

Paragon Fan

1

Co

17

National Conduit AOableCo.l2
National India Rubber Co
1
Nernst Lamp Co
20
New York Ins. Wire Co.
11

Palste Co.,H.

S.

13

12

18

A

Metropolitan TeL

Morse Cedar Company
Munsell A Co., Eugene
M urdock Parlor Grate Co

Jeffrey ManufacturiJig Co.. .18

Phillips Insulated

Pignolet, L. M
Pittsburg A L.

Brothers
Mechanical Appliance Co
Mechanical Boiler Cleaner

t

13

10

McNamara

19

Eugene F

17

Insulating Company
5
Inland Printer Co
Intemat'l Corres. Schools....—
International TeL Mfg. Co. ..17

—

& Sons
Company

Phillips,

Matthews & Bros.. W. N
Mayer Engineering Co
McLennan & Company, K

Miscellaneous Advs
Monarch Fire AppL Co
Monon Railroad
Moon Mfg. Co., The

. .

Phelps

Marshall-Sanders Co

Incandescent Electric Light
Manipulator Company
9
Indiana Bub. A Ins. W. Co.
1
India Rubber A Gutta Percha

14

Chicago Edison Company. 4. 14
Chic Fuae Wire & Mfg. Co...—

Lowell Model Co.

<

Co., S.

Morgan

U.

S.

Electric Mfg.

14
13
19
1

Co

16

Valentine-Clark Co., The

Vlndei

Electric

19

Company. ...10

Vreeland, B. F
]9
Vulcanized Fiber Company.. 22

—

—

Wagner Electric Mfg. Co
Wagor Mfg. Co., P. R

13

Walsh's Sons A Company,... 14
Western Electric Company... 7
Western El. Supply Co

Shelby Electric Company
Simplex Electrical Co., The.. 1
Simplex Elec. Heating Co... 12

Smith

Thompson Son & Co
Toerring Company, C. J
Torrey Cedar Company
Triumph Electric Co

22

—

Spies Electric Company
1
Sprague Electric Company,.. 3

Westinghouse
Electric
Manufacturing Company

Pole A Tie Co
19
Underg. Cable Co.
Varnish Works
13
Vitrified Cond. Co. 6
Stanley, Arthur F
8
Stanley Inttmme&t Co
11

Weston Electrical Inst. Co. I. 8
Whitehead Machinery Co., ..14
Whltmore. A. E
jg
Wickes Broa
. . 14

Standard
Standard
Standard
Standard

.

1

Wlsconoln Central B.

R

A
.

.

—

]g
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MANUFACTURED BY

Motors,
Switches,

ALWAYS
IN

STOCK.

Arc Lamps,
Circuit Breakers,

^N 1^1
G.E

Etc., Etc.

CHICAGO EDISON COMPANYJ39 Adams

NEW YORK.

Electrical

DEAR READER:
and

vicinity this

company

is

experiencing some inconvenience in filling
orders promptly, owing to the boycott
against us, for withdrawing from the Supply Dealers' Association.

Two concerns in particular are taking ad^vantage of the situation. One, the Bryant'
Perkins Co., which makes a specialty of
electric light supplies, will only sell us at
"retail prices" from their Chicago stock.
The

M
I

other

concern,

which

is

owned

by the Bell Telephone Co., operating
under
UIIUI
the name of Western Electric Co.,
also turns us down, and will sell to us at

H-U.

CHICAGO.

I

Supply Co.
In Chicago

Street.

Go.

n
BOYCOn

CHICUO.

Manhattan
I

1902

27,

Rather a small
"retail prices" only.
on their part, don't you think?

We

game

expect to be doing business at the

old stand for some
users of electrical

time to come, and ask
apparatus if a little inde=
pendence, and our refusal to be squeezed by
that OCTOPUS OF A CORPORATION which
has been squeezing everybody in their tele=
phone business, doesn't merit approval and
support ?
In order to keep up the interest, we are
revising our prices, and our 560=page Cata=
logue and discount sheet will interest you
both as to goods and prices.
We would like to hear from you.

MANHATTAN ELECTRICAL SUPPLY

ACCUMULATORS.

ELECTRIC LIGHTING and RAILWAY CENTRAL and SUB-STATIONS, POWER
STATIONS, TELEPHONE, TELEGRAPH, RAILWAY CAR LIGHTING and all Other purposes to which Storage Batteries are applicable.
guarantee
FIRST COST, HIGHEST

ATIVE RATING

LOWEST

and

EFFICIENCY,

MOST CONSERV-

CHEAPEST MAINTENANCE.

HELIOS-UPTON

CO., 222

Fullerton Ave., CHICAGO.
mill

I

I

J

For

We

I

December

2?.

WiBSTERN ELECTRICIAN

tgoi

TYPE K
TRA NSFORMERS
HIGHEST
ELECTRICAL

PERFECT
MECHANICAL
CONSTRUCTION

EFFICIENCY

SEND FOR DESCRIPTIVE BULLETINS AND PRICE-LISTS
PITTSBURQ TYPE K

Olmtral ^kdrirCmttjmug,

B uHatlnm,

CHICAGO.

BULLETIN

BULLETIN

BULLETIN

No. 63

No. 155

No. 162

G.

GENERAL INCANDESCENT ARC LIGHT
638 Century Bldg., St. Louis. Mo.
1732 Champa St., Denver, Colo.

BULLETIN
No. 94

BULLETIN
No. 54

There

is

BULLETIN
No. 60

BULLETIN
No. 162

I.""

STANDS FOR ELECTRICAL AND MECHANICAL PERFECTION.
BluaprlnfM, Phot o gr a nhm , E»tlmat»a, Etc, Mallmd

220 Devonshire St.. Boston, Mass.
48 West Jackson Blvd., Chicago, IlL

AVENUE,

264=266=268-270 FIFTH

GENERAL
WESTERN
AGENTS

CO.,

Upon A n pi I c at Ion
YORK, N. Y.

NEW

510 New England Bldg., Cleveland, Ohio.
319 Hay ward Bldg., San Francisco, Cal.

57 Perln Bldg., Cincinnati, Ohio.
115-117 Cannon St., London, E. C. Eng

BULLETIN
No. 66

BULLETIN
No. 240

.

No Higher-Class India-Rubber

BULLETIN
lo.

61

BULLETIN
No. 190

Insulation

H A B RS H ANA/^.
For Wires and Cables than

I

Authorized Manufacturers of th*

IX
I

:XIBI-E TKJ\

\A/IRI

The India-Rubber and Cutta-Percha

Insulating Co.,

MAIN OFFICE, Clenwood Works,
Sales Office,
IB Cortlandt St., Hew York.

YOIMKI ;rs, m.

y.

(10928)

••
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President
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R. S.
B.
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^

VlcemPrfiltii-ni and Secretary.
ficrrftttrv.
Vice-President

Standard Vitrified Conduit Company

It.

Ik

UNDERGROUND

VITRIFIED SALT GLAZED

In

CONDUITS AND INSULATORS

%

%
1a

General Office,

39 and 41

If;

New York

Cortlandt Street

Is
lA
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CLASSIFIED INDEX OF ADVERTISEMENTS.
A^Jneters, Inc. IjampB.
Manipulator Co.
Vought-Berger Company.
Tel.)
(TeL
Anchors
Inc. El. Lt.

&

Matthews

& Bro.. W.

N.

Edwards A Company.
Electric Appliance Co.
"Weatern Electric Co.
Western Elec. Supply Co.

aietal

Gr.

Schools.
and Correspondence
American School of Corrosp.

Western Sm. and Relg. Co.

central Electric Co.

& Company.

Cross-Arms, Pins
Brackets.
Berthold A Jennings.

Electric Appliance Co.

Roche, Wni.

Western Electric Go.
Western Elec. Supply Co.
Bells* vzers. Etc.

B

Edwards & Company.

Western Electric Company.

Electric ApDliance Co.

Cut-Outs and Sxritches.

Rauscher, John.
Spies Electric Company.
Western Electric Co.
Western Elec. Supply Co.

Bossert Elec. Const. Co.
Central Electric Co.

Chase-Shawmut

Leather Preserver Mfg. Corp.

Belting.

Blowers.

Mechanical BoilerOleaner Co.

Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Co.
Marshall-Sanders Co.

Boiler Gfungponnds.
Deafborn Drug &. Chem. Wks.

Boilers.

N. Y. Safety Steam Power Co.
Whitehead Company, W. W.
Books, Eleetrical.
Audel A Company, Theo.
Electrician Publishing Co.

Brushes.
Central filectric Co.
Hobart Elec. Mfg. Co.
Holmes Fibre- Graphite Co.

Western Electric Company.

Western Electric Co.

Cables. (See Insulated Wires.)

Points and

Flates.

Western Eleot. Supply Co.

Castings.
Christensen Engineering Co.

Morgan.

Jeffrey HUg. Co.

Clrcmt Breakers.
Badt & Co., F. p.

Coal and Aslie^ Handling Machinery.
Mfg Co.
Coils and Klagnets.
JefErey

El.

A

Mfg. Co.

Leasure.

Kohler Brothers.
Mayer Engineering Co.
Sargent & Lundy.
Schott, W, H.

Electrical InAteuments.
Central Eleotrle Co.

Weatern Electric Co.

Commutator Compound.
Allen Co., h. B.
Co.t K.

Conduit and Conduits.
Camp Company, H. B.

Diamond Meter Co.
Duncan Elec. Mfg. Co.
Electric Appliance Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Light Oo.

Machado A
Norton

Central Electric Co.
Electric Appliance Co.

Roller.
Elec'l Instrument Co.

Plgnolet, L. M.

& Cable Co.

Osburn Flexible Conduit Co.
Spratme Electrto Co.
Standard Vltrifled Cond. Co.
Western Elect. Supply Co.

Conduit Rods.
Barron A Co., Jas.

S.

Construolian

Repairs.

A

Westlnghouse

Humphrey, Henry H.

Western Electric Company.
Westlnghouse El. & Mfg. Co.

uhlcago Edison Co.
parMli & Weed.

General Electric Co.
Sprague Electric Co.

Brown A

Mfg. Go.
Elec. Wks.. Inc.

National Conduit

Electxic Qeatljig Appl.

ical Engineers.

&

McLennan &

Western Electric Co.
Western Elect. Supply Go.
Westinghouse EL & Mfg. Go.

Electric Signs.
Federal Electric Company.
Electrical and ]lIe(Aan-

Chains.

Wayne

Grocker-Wheeier Go.
Ft. Wayne Elec. Wks.. Inc.
General Electric Co.
General Inc. Arc Light Oo.
Qregory Electric Co.
Hobart Elec. Mfg. Oo.
Mechanical Appliance Co.
Pqrsell A Weed.
Scnareman A Hayden.
Sprague Electric Oo.

Electric Railirays.
Crocker-Wheeler Company.

Electric Appliance Co.
Reislager, Hugo.

Cutter Elec.

Central Electric Co.
Christensen Engineering Co.

American Elec. Heater Co.
Simplex Elec. Heating Co.
Western Electric Co.

Central Electric Co.
Chicago Edison Go.
Consumers Carbon Co.

Co., S.

.

Triumph Electric Go.
Wagner Electric Mfg. Co.

S.

Chase- Shawmut Company.

Carbons,

& El£Ofero Go.
Bynamos and Motor*.

Sturtevant Co., B. P.

Cable Hangers.
Co., Jas.

Cuts.

Franklin Eng.

Stanley Instrument Oo.
Wagner Electric Mfg. Co.

Western Electric Co.
Western Elec. Supply Go.
Westinghouse El. & Mfg. Go.

Weaton
Electro- Plating aiacVy.
Electrical Inst. Co.

Bealy A Oo., Ghas. H.
Crocker-Wheeler Company.
General Electric Co.

XV*ox*

Engines, Ctes and Gasoline.

LoweU Model

Oo.
Marinette Iron Wks. Mfg. Oo.
Parsell & Weed.

Engines. Steam.

Whitehead Machinery Go.
Fan Outfits.
Buffalo Forge Go.
Central Electric Co.

Crocker -Wheeler Company.
Edison Mfg. Co.
General Electric Co.
General Inc. Arc Light Co.
Sprague Electric Co.
Sturtevant Co., B; F.

Western Electric Co.
Western Elect. Supply Co.
Westinghouse El. & Mfg. Co.

Fibre.

American Electrical Works.
American Steel A Wire Co.
Central Electric Co.
Obloago Insulated Wire Co.
Crescent Ins. Wire ACbl.Co.
Electric Appliance Go.
General Electric Go.

Hazard Manufacturing Co.
Indiana Rub. A Ins. WireCo.
India Rubber A Gutta Percha
Insulating Co.
Kellogg Switch. A Sup. Co.
National India Rubber Go.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips,

Eugene

F.

Phillips Insulated Wire Co.
Roebling'8 Sons Co. J. A.

Junction Boxes.

Monarch Pirb Appliance Oo.
Fixtures, Gas and Elec.
Beardslee Chandelier Mfg.Oo

Flashers.
Reynolds Electric Company.

Flexible Shafts.
Stow Mfg. Co.

Forges.
Bunaio Forge Co.

Bossert Elect. Const. Co.
General Inc. Arc Light Co.

riBiDp Guards.

WagorMfg.

Co., P. R.

lAmps, Arc.
Adam s-Bagn all

Elec. Co.
Central Electric Co.
Ft. Wayne Elec. Wks., Inc.
General Electric Co.
General Inc. Arc Lt. Go.
Gregory Electric Go.

Nernst Lamp Co.
Toerring Co., C. J.

Sturtevant Co., B. F.

IVire.

Central Electric Go.

Cbase-Shawmut

Insulated Wires and Ca-

Simplex Electrical Co.
Standard Underground C. Go.
Western Elec. Supply Co.
Western Electric company.

Kartavert Mfg. Oo.
Vulcanized Fibre Co.

Fuses and Fuse

Standard Varnish Works.
Standard A^itrltted Cond. Co.
Sterling Varnish Co.
Vulcanized Fibre Co.
Weatern Electric Co.
Western Elect. Supplj
Westlnghouse Bl. A

bles—Magnet TVlres.

Allis-Chalmers Company.
Buffalo Forge Oo.
N. Y. Safety Steam Power Co.
Sturtevant Co., B. F.

Barnett Co.. G. & H.
Fire Extinguishers.

Western Electric Go,
Western Elect. Supply Co.
Westinghouse El. A Mfg. Go.

Buffalo Forge Co.
Sturtevant Co.. B. F.

Boiler Cleaneng.

Ft.

Co.

Cutter Elec. Mfg. Co.
Electric Appliance Co.
Ft.

Leather Preserver Mlg. Corp.

Jeffrey Mfg. Oo.

Files.

Chicago Edison Co.

Belt Bressing.

Smith

and

Central Electric Co.
Central Manufacturing Co.
Standard Pole A Tie Co.
Western Elect. Supply Co.

Central Electric Co.

A

Electrical Engineer Inst.
Int. GorresDond. Schools.

Cross- Arm Braces, Etc.
Anderson & Sons, W. H.

Edison Uig. Co.

Barron

Wayne

Westlnghouse Elec.&Mfg.Oo.

Batteries and Jars.
Edwards

Crocker-Wheeler Co.
Elec. Wks., Inc.
General Electric Co.
Sprague Electric Co.
Wagner Electric Mfg. Go.
Western Electric Co.

Central Eleotiic Co.

Solder.

Elevators- Conveyors.

Contractors and Electric
I4glit Plants.
Ft.

Annunciators.

Babbitt

Spies Blectric Company.
Western Electric Co.

Co,

Chicago Fuse Wire & Mfg.Co.
D. & w. Fuse Company.
Electric AppllanceCto.
Western EleotrTc Cdmpjtny.
Western Eleot. Supply Co.

Gears.

& Co., Chas. H.
General Eloe. Supplies.
Besly

Westinghouse

Motors.

Central Electric Co.

Obleago Edison Co.
Sdlson Decorative A Miniature Lamp Dept

AppUanoe

Co.
General Electric Co.

Speaking Tubes.

Dynamos

(See

Westei-n Elec. Supply Co.

IVame Plates.
Murdock Parlor Grate

Speed Indicators.
Besly A Co., chas. H.

Co.

IVinpers and Pliers.

Weston

Klein & Son, Mathias.
Packing.
Besly & Co., Chas. H.
Patent Attorneys.
Johnston, Thomas
Rice, Cyrus W.

American

Co.
Electric Storage Batterv Co.

Besly & Co., Chas. H.
Phosphor BronzeSm.Co..Ltd.

and

Sold.
American Platinum Works.
Baker & Company.
Poles and Ties.
Berthold & Jennings.
Brooks. Uall L.
Fowler, John H.

American

Central Electric Co.
Central Tele. A Elec. Co.
Chicago Pay Station Co.
International Tel. Mfg. Co.
Kellogg Swltchb. & Sup. Co.
Kokomo Tel. A El. Mfg. Co.
Metropolitan Tel. A Elec. Co.
Moon Mfg. Co., The.

Maltby Lumber Co.
Morse Cedar Co.
Perrizo & Sons.
A L. S. Iron Go.
Porter Cedar Company.
Standard Pole A Tie Co.
Sterling & Son, W. C.
Torrey Cedar Co.
Valentlne-CIark Co., The.
Vreeland, B. F.
Pitt.iburg

Whitmore, A. E.
C. H.

Klein A Son, Mathlas.
Western Electric Co.

Co.

Tran sformei^.

Poorer Transmission
Machinery.

Central Electric Company.
Christensen Engineering Co
Crocker- Wheeler Company.

Jeffrey Mfg. Co.

Morgan.

Ft.

Pulleys.
Morgan.

Sterling Electrical Mfg. Co.
Western Electric Co.
Western Elec. Supply Co.
Westinghouse, El. A Mfg. Co.

Graphite Specialties.
Besly

A

Inc. El. Lt.

Co. Chas. H.

Dixon Crucible Co., Jos.
Holmes Fibte- Graphite Co.

Heating and Ventilating Apparatus.

Holders, Inc. I^mps.
Incandesent Electric Light
Manipulator Co.

A

Commercial Elec. Supply Co.
Nernst

Lamp

Co.

litehtnlng Arresters.
Central Electric Co.

Buffalo Forge Go.
Sturtevant Co., B. F.

Inspection

Manipulator Co.

iismps, Nernst.

Insurance.

Hartford Steam Boiler Inspection A Insurance Co.

Insulators and Insulating materials.

Eleetrlc Appliance Co.
Ft. Wayne Elec. Wks. Inc.
General Electric Co.
Western Electric Co.

Westlnghouse

El.

A

Mfg. Go.

T^inamen's Climbers.
Anderson A Sons, W. H.

A Son. Mathlas.
llsagnet Wires.
Klein

(See Insulated Wires.)

DlanufacturerN' A gent.

Central Electric Co.
Chicago Edison Co.

Mechanical Braft.

Electric Appliance Co.

Meters.

Sturtevant Co., B. P.

General Inc. Arc Light Co.

Hemlngrny Glass Co.
mdlana Rub. A Ins. Wire

Oo.

Kartavert Mfg. Co.
Mica Insulator Co.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonlte Co., The.
phlUIpa Insulated Wire Co.

Simplex Electrical Co.
Standard Underground C. Co.

.^li>]:LO.t9et>lo^l. m:a.e;3K

Diamond Meter Co.
Duncan Electric Mfg.

Re Winding—Repair s.
-

Co.

Ft. Wayne Blec. Wks., Inc.
0«n«ral Inc. Arc Light Co.
Westlnghouse El. A Mfg. Co.

Mica.
Mica Insulator Co.
Munsell & Co.. Eugene.

Mining Apparatus, Elec.
Crocker- Wneeler Company.
General Electric Co.

Trucks, Electric Car.
General Electric Co.

Westinghouse El. A Mfg. Co
Tor bine s,W^ater Wlieels.
Leffel A Co.. Jas.

Smith

Vulcanized Fibre Co.

W^aterWheelGovernors.
Replogle Governor Works.

General Electric Co.
Gen'l Inc. Arc Lt. Co.
Western Electric Co.
Westinghouse El. & Mfg. Go.

Wires, Copper.
American Electrical Works.
American Steel A Wire Co.

Second-Hand Mach'y,

Central Electric Co.
Chicago Insulated Wire Co.

Gregory Electric Go.
Illinois Electrical Mfg. Co.
III. ftiaintenance Co.

Electric Appliance Co.
General Electric Co.

W. N.
Company.

Bro..

Hazard Jlanufacturing Go.
National India Rubber Co.
Okonlte Co., The.
Phillips Insulated

^Vire, Bare.
American Steel

Brothers.
II.

J.

A.

Simplex Electrical Co.
Standara Untierground G. Go
Western Electric Company.

SochetM^ Keceptaclrs.
PalsteCo.,

Wire Co

Roebling's Sons Co.,
A.

BonvlUe, Edward.
Maley, Martin.

McNamara

Morgan.
Smith- Vaile

Vulcanized Fibre.

Badt A Co., P. B.
Cutler-Hammer Mfg. Co.

Schoonmaker Co., A. Q.
Schureman & Hayden.
Station Equipment Co.
Stewart Electric Co John
Thompson, Son A Co.
Walsh's Sons & Co.
W^hltehead Machinery Co.
Wlckes Bros.
Slate.

Co., S.

Stilwell-Bierce

Varnishes.

Rheostats.

Matthews &

Electric Mfg. Co.

Standard Varnish Works.
Sterling Varnish Co.

Chicago Edison Co.
Gregory Electric Co.
Illtnols Electrical Mfg. Co.
Schureman & Hayden.

.

Stanley, Arthur P.

Co.

Continuous Rail Joint Company of America.

Rose Electric

Akron Smoking Pipe Co.
American ElectricaJ Works.
American Steel A Wire Co.

Wagner

Western Electric Co.
Western Elec. Supply Co.
Westlnghouse El. A Mfg. Co.

Gt.West.Sm.and Refining Go.
Reflectors and t^hadc's.
American Refl. A Lighting Co.
Farles Manufacturing Co
Western Electric Co.

Cleaners.

Works, Inc.

Elec.

Vindex Electric Company.

Stilwell-Bierce Smith- Vaile.

Rail Bonds.
American Steel & Wire
Badt A Co., P. B.
Rail Joints.

Wayne

General Electric Go.
Gregory Electric Go.
Standard Electric Company,

Stilwell-BIerce Smith- Vaile.
S.

Telephone Co.

Tools.
Anderson A Sons, W. H.

Polish (Metal).
Hoffman, Geo. W.
Porcelain,

Smith Co.,

El.

Sterling Electric Co.
Stromberg-Carlson Tel.M. Co.
U. S. Electric Mfg. Co.
Western Electric Co.
Western Elec. Supply Go.

Refiners.

A

Telephones, Telephone
Material and Sfvitch-

Llndsley Bros. Co.

Shelby Electric Co.

Keplacers

Eonville, Edward.
Maley, Martin.
McNamara Brothers.

J.

Manhattan

Century Glass Ga
Phoenix Glass Co.
Western Elect. Supply Co.

Switchboards (Slate
and Jllarble).

D. M.

Rooney-WestburyELLmp.Go.
Sawyer-Man Elec. Co.

liBinps, Inc.. A^nsters.
Ine. £1. Lt, Manipulator Co.
Incsttdesceut—
liSAipB,

Gould Storaije Battery Co,
HeliosCpion Co.

boards.

Pulmer Lumber Co.,
Huebel Company, G.

Co., 6.

Wire Co.

American Battery

Platinum Bought

Smith

A

Steel

Storage Batteries.

J.

Phosphor Bronze.

Worcester Co.,

Electrical Inst. Co.

Springs.

Fisher Electric Company.
General Electric Co.

GlassTFare.

Electric Appliance Co.
Western Electric Co.

Motors).

Chicago Edison Co.
Commercial Elec. Supply Co.
Electric Appliance 06.
Elec. Supply Co.
Vought-Berger Co.
Western Electric Co.
Western Elect. Supply Oo.
Globes and EletTCrlcal

Edwards & Company.

and

General Inc. Arc Light Co.
General Inc. Lamp Co.
Nernst Lamp Co.
Phelps Comi)any.

Central Electric Co.

Central JOiectric Co.

Mfg. Co.

El. at

Akron Smoking Pipe

Western Electric Co.
Weatern Elec. Supply Co.
Weitlnghouse El. A Mfg. Co.
f^QjnpSi Incandescent.

Electric

Jeffrey Mfg. Co.
Western Electric Co.

T.

Soldering Sticks. Salts

A

Wire Oo

Besly A Co., Chas. H.
Central Electric Go.
CMiira-o liisnhued Wire Go.
Electrif Appliance Co.
Okonlte Co., The.
Phillips Insulated Wire Co.
Roebling's Sons Co., J. A.

and Paste*

Standard Underground C. Go.

Allen Co.. L. B.

Western Electric Oo.
Western Electrical Sup. Co.

Western Electric Co.

o« A.<a.v©i:^l»e>mL©n.t;s

See

£*ae;e 3«
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TH£ H.

=

"Camp" Standard

CO.

MANUFACTURERS OF=

Clay Conduits for Underground Wires.

Vitrified

Installers of

CAMP

B.

Complete Underground Conduit Systems.
SALES OFFICES:

Room

85 Hartford Building, Chicago.

170

Broadway,

New

York.

WE CAN PLEASE YOU

The Bossert Electric Construction Go.
MANUFACTURERS OF

IN

STEEL OUTLET AIJD JIIXCTIOW BOXES,
8i;i^TCHBOABD$, PANEL BOARD»$, SWITCHES, ETC.

THE LINE OF

ELECTRICAL

GLASSWARE
"^
There's
with

/cOMMUM

the

No

Fibre-Graphite

Friction
Commutator Brush.

OPEN AND ENCLOSED,
OUTER AND INNER ARC
GLOBES AND SHADES.

Being 90 percent, p'.ire graphite. It insures low
resistance, no sparking under a varying load, and
TLere is no greasing required.
longei wear.

The

l^}^:musi^^^^^^^^

Fibre-Graphite

is

therefore the roost eco-

Domic brush on the market.

Send

for price list.

HOLMES FIBRE-GRAPHITE MFG.
.

AND ARE PREPARED TO FURNISH YOU WITH
OLOBES OR SHADES FOR ALL
TYPES OF LAMPS.

%tVT-V\16WCNTW?

'

5155 Wakefield SI.,Germantown.

\7

CO.

WRITE FOR CATALOCUI.

PHILADELPHIA.

THE CENTURY GLASS

^

Motor Driven Exhaust Fan

and

Blower Equipments

Ventilation

Purposes.

Restaurants,
Theatres,
Laundries, etc.

All Styles

Fully Described in

and
Heating

and

Bulletin No. 3020.

Sizes.

Chicago
Saint Louis

Western

^

Adapted for
Use in Hotels,

For

_

CO.. BELUIRE. OHIO.

Electric

Company

New York

pwi^.^^-

g
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United States Patents for Weston

Measuring' Instruments

Electrical

Sustained.
In the final hearing in a suit in equity, after submission of full proofs and arguments on both sides, Judge

Coxe, of the United States Circuit Court, Southern District of
•

TRICAL INSTRUMENT COMPANY, of
ELECTRICAL INSTRUMENT COMPANY

New

KEYSTONE

York, holds that the

Philadelphia, has infringed certain patents

by

its.

manufacture and

the

of

sale of certain electrical

ELEC-

WESTON

measuring

instru-

ments, and awards a decree for perpi:tual injunction and for an accounting of the profits and damages.

The

purpose of this notice

sharply to the

long and expensive litigation

ALL who

against

is

to call the attention of dealers and users of electrical measuring instruments

Weston

that these patents of the

fact,

;

and abet

aid

Electrical

Instrument

Company have

been sustained after

Weston Electrical Instrument Company will be enforced
the infringement by dealing in or by using Keystone or other instruments embody-

and that the

rights of the

ing the features covered by these broad patents.

Other
Co.,

and

suits are

now

being pressed to a hearing against the Keystone

also against other

All

makers.

who

Company and

their agents, the Cutter

deal in or use instruments infringing these basic patents do so at

their peril.

Copies of the opinion, which
Pertinent excerpts therefrom follow

"

Many

" start with
"

of the perplexities

a broad and sweeping one,

which usually

Mr. Weston was the

:

may

be had upon request to the undersigned.

beset patent causes are entirely absent here.

We

are enabled to

fundamental propositions which cannot be successfully disputed.

sieveral

FIRST

is
:

first

to

make

a successful commercial voltmeter for measuring alternating

" currents.
"

SECOND

"adjustment.

The

:

device of the patent

is

small, simple, compact, easily operated

and

requires

can be operated at any angle by^aii unskilled workmen, and will measure

It

no preliminary

direct as well as

" alternating currents,

"

THIRD

:

Strictly speaking, there

....

" as anticipations.

"

FOURTH

"FIFTH:

:

The

invention

Infringement

is

is clear.

is

no

prior art.

There were no instruments

entitled to be

considered

not disclosed in any prior patent or publication.

The

defendants have copied the patented instrument even in

its

minute

"details.

"Few patents that come before the courts are entitled to more liberal treatment. This is a case where, upon
" the undisputed testimony, the inventor has accomplished something which has been of unquestioned benefit
" to the

electrical

world.

THE COMPLAINANT
"AND AN ACCOUNTING."
"

Weston

IS

ENTITLED TO THE USUAL DECREE FOR

AN

INJUNCTION

Electrical Instrument Co.
Waverly Park, - = Newark, N. J., U. S. A.

27, 1902

December

27,
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THE SMITH-VAILE ELECTRIC TRIPLEX PUMPS
an excellent means for pumping water for House service, Hydraulic Elevator service
Factories and Mills desiring an independent water supply, also for Mine Work and

afford

:

:

:

WATER WORKS SUPPLY.
Can be located wherever
after once

Installed.

electric current is available,
\Vp make steam and power
:

and require

no attention
:::;:::::::::
little

PUMPING MACHINERY FOR ALL

or

PURPOSES.

Jet and Surface CONDENSERS, Feed Water
Heaters and Victor Turbine Water Wheels

THE STILWELL-BIEROE & SMITH-VAILE
DAYTON, OHIO,
New Vork:

141 Broadway.
Chlcazo: 311 Dearborn St.
Philadelphia: 612 Arch St.
Cleveland: 1116 New England BIdg.
New Orleans: 304 Hennen Bldg.
Sales AgeoH:

McNAMARA BROS.
Write

lor

Fair Haven. Vt.

of all kinds

and

E. F.

AUSTIN, Smith

Blk., Pittsburg.

MANUFACTURER OF ALL KINDS OF

;

FOR ELECTRICAL USE.
Switchboards A Specialty.
FAIR HAVEN, VERMONT.

LANCASTER, OHIO,
Carbons

Boston: 73 Oliver St.
Baltimore: 1107 Continental Trust
BIdg.

MARTIN MALEY,
VERMONT SLATE

CONSUMERS CARBON CO

SLATE AND MARBLE.
Catalogue B,

FRBDBRIC NELL, 97 Queen Victoria St., London, Eng.

CARBONS

ELECTRIC SWITCHBOARDS.

CO.,

U. S. A.

U. S. A.
for all purposes.

STERLING
EXTRA INSULATING VARNISH.
Extra Black FinlBhlny Tarnish,
Sterling:

St«rltns Black Air Drying: Tarnlsli,

Secured

quickly

Electrician "Help

through

Wanted"

Western
ads.

Sterling:

THE STERLINB VARNISH
Pittsburg, Pa., U. S. A.

FISHER ELECTRIC CO.

ELECTRIC SUPPLIES.
AND CONSTRUCTION.
WE CARRY A FULL LINE.

The
Write

.

Headquarters for

For Mills, Factories and

CiL,

25 Colmore Row, Birmingham, England.

.

Eleitrician Publishing

Chicago.

THE STERLING VARNISH

CO.,

MORSE AUTOMATIC LAMP ADJUSTER

Black Core Plate Varnish.

Cc, 510 Marquette
all

latest Electrical

Bldg.,

Incandescent

»»»»»»»»»

-FDR-

Books.

BICYCLES,

VEHICLES,

LAUNCHES.
LOWELL MODEL

CO.,
NORTH CHELMSFORD, MASS.

«

« (>»^<»» »»»»»^€^»^4>^^>^H^^

GENERAL ELECTRIC COMPANY'S
TYPE "H" TRANSFORMERS—CORE TYPE.

Type "H" Transformers for high potentials,
and of the largest sizes, are not only provided

loiLDuas

with ducts for circulation of cooling oil be=
tween the secondary winding and the core,
but also between the secondary and primary
windings, thus securing

perfect insulation

between primary and secondary and a low
uniform temperature rise.

PRINCIPAL OFFICE: Schenectady,
CHICAGO OFFICE, Monadnock

Block.

Company,

Boston, Hass.

GASOLINE MOTORS

for Catalogue.

t<<t«t»»»»«*»»»>»»<^»»»»<»<^»^^^^^g^S>4^$^»^4><S^

Olli -es

Electric Llsht Maolpulator

116 Bedford Street,

N. Y.

Sales Offices in

»»lM^tHt^tK»»»»»-»4vt^^4^t^^^^8M»^»»»»»»»»»»»^»<»»»»»»»^

all

Large

Cities.
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OOfMOIVIV
We invite the

using sockets to the
the 1X1 make. The linings, while easily removable
f^-^
with theflngers
for re-finishing shells, never drop out. An
economy of the wireman's time while connecting.
The binding screws are also so
convenlentlyarranged and so nicely
fitted that one con+ractor using
large numbers reports a saving of
from three to' five dollars a thousand in connecting, owing chiefly
to the perfection of these details,
and the easy assembling of the

economy

December

is

an important month for the re-

newal of subscriptions.

If

your subscription

expiring this month, or even
Jartuary,

your

to

is

it

if

expiring in

is

it

interest

to

is

send

your

in

i^ij' attention of Contractor!:

of

,

caps and shells.
The mechanism is made by
automatic machinery — which

,

spells uniformity.

now

renewal

extended on

so that the subscription

books

our

may be

plenty of time to

in

prevent your missing any copies.

To make

a

Christmas

ELECTRICIAN send us

the

whom you

the person to

WESTERN

the

gift of

name and^ddress

wish

of

sub-

to give the

with the annual subscription price of $i,
and the paper will be sent regularly for 52 weeks.
scription,

We

are

switch a

making a push button

little btttter

Samples

of

switch upon request.

of its seventeenth year, the paper

founded July

ing been

2,

1

and continued

887,

under the present management

We

period.

and

future,

for

entire

this

^

M.-S.

KEY SOCKET.

CONGRESS

ST.,

Live

ALL

BOSTON, MASS.

-

MILLS BUILDING. SAN FRANCISCO.
NEW YORK BLOCK, SEATTLE, WASH.

STIMSON BLOC. LOS ANGELES.

MONADNDCK

men

BIDG., CHICAGO.

read the

WESTERN ELECTRICIAN

Each Week. Do You

?

guaranty of the

offer the past as a

in addition

hav-

;

MARSHALL-SANDERS COMPANY.

__.
301

With January ist will begin the thirty-second
VQlume of the WESTERN ELECTRICIAN, and
during igoj it will complete its sixteenth and the
first half

,

than any here-

tofore offered, we make all flush
and push plates to the standard
size as authorized by the National
Electrical Contractors' Association,

pledge the best efforts of

an experienced and competent staff to the constant

improvement

The

of the paper.

WESTERN ELECTRICIAN

published

is

for the purpose of assisting everyone interested
in

the

paper,

It is

art.

a general electrical and scientific

and gives to

its

readers

the latest

all

news

and keeps them thoroughly informed of everything that is going on in all the different depart-

ments

the electrical and allied fields.

of

technical

and

scientific articles

cover

all

Its

the latest

inventions and improvements and keep the reader

thoroughly informed of

art.

Its

special

articles,

all

that is

written

prominent authorities, as well as
cles, are of

its

new

in the

by the most
general arti-

the highest order, and no interested

person can afford to be without the paper.

SUBSCRIPTION PRICE PER YEAR
Of Fifty-two Numbers

$3.00
5.00

United States
Foreign Countries
SAMPLE COPY FREE.

Electrician Publishing

wOnipany» nARQUETTE
CHICAGO,

BUiLdINQ,

U. S. A.

TRANSFORMERS.
I

:

:

December
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II

The
There are
"Electra"

no Carbons
Carbons
better

are the

than the
recognized

"Electra"

standard

and none
all the

"jnst

world
as good."
over.

ALL OUR WIRES

Crimshaw.

TRADE-MARKS

pass inspection and carry the above

NEW YORK
114, 116

MAIN OFFICE
& US Liberty St., New

Raven White Core.
Raven Black Core.
tags. We also manufacture Crimshawand Competition Tapes and Splicing Compounds.

on our

INSULATED WIRE COMPANY,
BRANCHES:

York.

I

The Electro-Magnet
TOWNSEND WOLCOTT,

A. E.

KENNELLY.

CONTENT

I

CHICAGO:

BOSTON

SAN FRANCISCO:

192 Desplalnes St.

7 Otis St.

33 Second St.

NONA/ READY!!

RICHARD VARLEY.

s

WESTERN ELECTRICIAN'S
.

Magnetic Field of Force. Magnetic Units. Induced Magnet,
General Properties.
Iron Ring in the MagDiscovery of Electro-Magnetism.
Reluctance Permeability.
netic Field. Calculation of Magnet Windings. Magnetic Circuit. Given Ampere-Turns
10 Find Proper Current. Relation of Ampere-Turns lo Wire Space. Room Occupied by
Insulation, Heating and Other Limiting Conditions. Winding a Magnet for a Given
Voltage. Hysteresis, Self-induction. Alternating Currents. Traction.

MOONLIGHT SCHEDULE

On

tbe Relative Values of tbe Windings of Electro-Magnetic Coils. Properties of
Fixed Winding Spaces and a Fixed Size of Wire. Properties of Fixed Winding Space
and Variable Size of Wire. Fixed Winding Space and Fixed Length of Wire or Number
Constant Internal Dimensions, but External Diameter of Coil Variable.
of Turns.
Fixed Internal Radius and luterflange-Fixed Number of Turns of Same Size of Wire.

The Importance of Details. Actual Calculations. Working Formulae. Diameter of
Wire to Carry Given Current. Diameter of Wire to Have Given Resistance. Thickness
of Insulation in a Given CoU. Weight of Copper In a Given Coil. Table of Constants
for Insulated Wire. Standard Table of Resistances of Insulated Wires. Table Showing
Percentage of Copperand Insulation in Cotton or Silk Covered Wire. Standard Copper
Wire Table. 17 Problems (Solved) Illustrated. Cuts of 37 Magnets of Standard Dimensions, Lengths Variable. Logarithms and Anti-Logarithms. Decimal Parts of an Inch.

ARRANGED

IN

BOOK FORM, POCKET

10 Cents per Copy.

Logarithmic Scale.

Send

for

SIZE.

It.

FOR SALE BY

ELECTRICIAN PUBLISHING

CO.,

510

MARQUETTE

BLDG., CHICAGO.

ELECTRICIAN PUBLISHING

FLOTATION
1-rA.IML.I

OF THE MOVING PARTS OF

lY

e:c^rdiimo

A.

l£RIMA,-rilMO
IS

iviAoiMEi-ric
NO yj^EUKt^.
NO

IN AIR

^A/A.*r*rlVlE

CVJRREIM-

ACCOMPLISHED BY

susf»e:nsioim.
i_os-r
IMC3

A.i-i_ c:(-iRRE:N-r
SEND FOR DESCRIPTION AND BOOK FULL OF

p-Ric-riON.

"A.BOUT
MASS., U.

re:ve:imcje.

usees fre^ofr^k^.
GOOD INFORMATION

VIEI'TI

STANLEY INSTRUMENT
GREAT BARRINCTON,

CO..

S.

CO.,
A.

PACIFIC COAST AGENTS:
(

JOHN MAETIN i

CO..-^
(

San P^liANClsco, Cal.
Loi Anoeleb, Cal.
Seattle, Wash.

510 Marquette

BIdg.,

Chicago.
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EDISON MINIATURE LAMPS

Non-Flickering

Have been

for

The Standard

Light of the non-flickering type
comes from a perfect lamp in

twenty years
of the

World

and are to-day more largely used than
all other makes combined.

perfect order. The A-B Lamps
don't flicker because there is
tuothing to get out of order.

Serviceable, Economical, Reliable.

Miniature and Candelabra Sockets

and

Receptacles.

BULLETINS UPON REQUEST.^

ELECTRIC] APPLIANCE COMPANY,
92 & 94 W. VAN BUREN ST., CHICAGO.

EDISON DECORATIVE & MINIATURE LAMP UEPT.,
Qeneral Electric Company, Harrison, N.

J.

PRICES RIGHT

MICA WASHERS

EUGENE MUNSELL
2(8 Water

ARE YOU

IN

St.,

New

York.

117

Lake

&
St.,

CO.,

Chicago.

NEED OF

MINIATURE OR
CANDELABRA LAMPS
A HURR-Y 7

IN
IF

SO send to

us. Quality Guaranteed.

CATALOGVE ON REQUEST.

K>

ITHE ROONEY-WESTBURY

ELECTRIC LAMP
154 E. 25rcl

CO.,

St.,

NEWYORKCITY.

VOLT=AMMETERS,
POCKET SIZE.

DOCKET

For Testing Batteries and Battery
^ Circuits,
Locating Faults, Ground!,

'-""'"SiS

*

I

-3 etc.

//re.

AH tfiis may

ACOUEATK,

RELIABLE.

Send for Circular.
L. M. PiCNOLET,
8.80 CortLmdt

St.,

NEW

YORK,

Reduces the working capacity of a
motor or dynamo, wears out ttte commutator, wastes power and may cause
be avoided If you use
The onlv article that will PREVENT

SPARKING

.•<....
Will keep the ( ommuecod condition and PRE-

SPARKING.
tator

in

Brown.

E. E.

Leabubb.

BROWN & LEASURE,

$5.00 per Dozen.
60 Cents per Stick.
SE^fD i'OR FREE SAMPLE STICK.
For sale by all supply houses, or

K-

McLENNAN

&,

CO.

Sole Manufacturers,

Gam The

Brushes.

312 Fisher Building,

CHICAGO

Cambrldgeport, Mass.

put that high gloss on the
Commutator you have so long sought

90&, lOO Wash Ington

St.,

Ch IcagO.

CO.T C AGO
^or the TRADE
GAS & ELECTRIC
FIXTURES
Ta

BEARD5LEE CHANDELIER MFC
pyv/rf

CHICAQO, Monadnock Block.

It will

after.

Electrical Contractors,
relephone Harrison 3698.

SENS FOR 64-PAGE CATALOGUE.

"UNIT" ENAMELED RHEOSTATS
SIMPLEX ELECTRIC HEATING CO.,

VENT CUTTING.

K. Y-

Absolutely Will Not
iHAS. L.

Electric Beating Apparatns.

I

I

Henry H. Humphrey,
CONSULTIN& ENGINEER
Central Lighting Stations,
Electric Power Transmission.
Suite 1305, Chemical Bldg., St. Louis.

£:>£i./\jL,fj/f^

Long Distance Phone Central 2448.

W. H. SCHOTT,
EN6INEER AND CONTRACTOR,

THE

ROSETTE

"P=K"

gpectaltles:

1220-21 Marquette Building,
Central Station Heating Plants,

needs

no

Water Works Steam Plants,
Electric Light, Gas and

known

for its exclusive

Street Railway Plants.

description,

it

is

so

well

superior j>oints.

CHICAGO.

NAME PLATES
FOR MACHINERY.
^e make name plates for some
the

KOHLER BROTHERS,

Just specify

"F = K"

CONTRACTING ELECTRICAL ENGINEERS.

LIGHTING POWER
1804.1806-1808-1810.1812

RAILWAYS
Fisher Bulldlni,

of

the largest makers of machinery in

Chicago

H. T. PAISTE CO.,
Philadelphia -

New York

U.

S.

and

we would be

pleased to

send you sample and quote price.
No Plate Too Large or Too Small.

MURDOGK PARLOR 6RATE
161 Boylston St., Boston,

CO.,

Mass U. S. A.
,

CHICAGO.

THE NATIONAL CONDUIT & CABLE CO.
Manufacturers
of

BARE COPPER WIRE AND CABLE, PAPER INSULATED CABLES

CEMENT LINED PIPE FOR CONDUITS.

Executive Offices, Times Building,

FOR TELEPHONE, TELEGRAPH.
ELECTRIC LIGHT AND POWER.

NEW

YORK,

N. Y.

,

December

WESTERN ELECTRICIAN

1902

27,

FHANK
C. H.

EUGTWC

N. PHILLIPS, President
WAQENSCII., TRCA»UHcn.

PHILLIPS,

r.

C.

ROWLAND

PHrLLIPS, ViCE-PRCS.

C.R.HEMI G•o^,Jn,Stc

Genera. MaNAacn.

AMERICAN ELECTRICAL
WORKS,
PRUVIDEKCE.
'

n.

•

13

EDISON

I.

BATTERY FAN OUTFITS

BARE AND INSULATED ELECTRIC WIRE,

...WITH...

ELECTRIC LIGHT L>NE WIRE,

INCANDESCENT AND FLEXIBLE CORDS,
Railway Feeder and Trolley Wire,
AMER ONITE, MAGNET, OFFICE AND
ANNUNCIATOR WIRES.

EDISON PRIMARY CELLS
Are the only efficient battery fan outfits on the
market. Invaluable for the sictt room.

CABLES FOR AERIAL AND UNDERGROUND USE.
J. Watson. 26 Conlandt St.
Chicago Store. P. E. Donohoe, 8'2 Lake St.
Montreal Branch. Eugene F. Phillips' Electrical Works.

New York Store. W.

MAIN OFFICES AND FACTORIES, PHILLIPSDALE,

R.I.

WATSON

Six Years with General Electric Company.

THOMAS

J. JOHNSTON,
Counsellor at Law,

AVER"
DROP.
FOR

THE <<M

WRI

PRICES.

I'K

THE MAYER ENGINEERING CO.
Monadnock

Block, Chicago,

66 Broadway,

No,

NEW YOPK

-

Patent Causes.

OOOCE SUBSTITUTES
riLj SOLDERING
I

V

UR

ClL>

L

Li Bi

ALLEN

Stick

Free for

A PORTABLE DUST-PROOF
ELECTRIC GRINDER. A BENCH

(?)for

TOOL WHICH EVERY MACHINE

STICK

SHOP

MAKES SOLDER FLOW
WE PROTECT TOU

Trial.

,

-(

,„,„„„

_^_,

jf./3.
-^
^

C2££c-ni.
•^.

*"«"'"

^.^^^^^

Label

ALLEN COi,

THE COUNTRY

IN

SHOULD BE EQUIPPED WITH.
A TIME SAVER AND A MONtY
MAKER YOU CANNOT AFFORD
TO BE WITHOUT. ASK WHY?
BUILT FOR O AND 220 VOLTS.

BY THIS

BO TLt?

on a pink
Full Size

GRINDER.

Pa'ent Spliciting,

III.

THEil

tViR SPILw

MOTOR BENCH

CITY.

You Protect Yourse'f
Inc. Sole Manufacturers. 1334 Columbia Ave. Chicago.

I

I

!ttiiitmuiui|l""""""""" """iiai uiiiiuuimiimii itiiui>uuiinuintitiiituit iutuie

The

AUTOMATIC.

ENGINES

Mechanical Appliance

VERTICAL OR.
HORIZONTAL.

Write for Catalogue No.

EDISON MFG.
FACTORY,
Kew Jersey,

Company,

4.

NEW YORK

CO.,
OFFTCE,

83 Chambers Street.

Orange,

U. S. A.

Ask for Bulletin No. 55.

CHICAGO OFFICE, 144 Wabash Avenue

Piston

Valve

TO CONTRACTORS

For Direct Connected or Belted Service. Heavy Duty.
High Pressure. Units Irom 6 to 200 H.-P.

High Speed.

DU" ICATE PARTS ALWAYS ON HMD.

=USE THE=

SAFETY STEAM POWER. CO.

N. Y
60 South Cana.1 Street,

New York.
arffnffn n nn w m !T» n
i

PKlladelphla..
!

San

CHICAGO.

-

ILL.
Boston,

Fra^rxcisco.

nm »TT!>T?nTT » T>»t »nn T»Htr m» THfTmniTnnTTTTTmnnTmT

CYRUS W. RICE

PATENT LAWYER
Prompt

and Careful Attention to BoIlrltlnB PatentA,
1211 Aohlond Block, CHICAGO.
BankBefcrences. JlranvhOfflcei Woshlneton.D.C.

t

CHASE NIPPLE COMBINATION

,.

BUY YOUR BOOKS

In

Your Junction and Outlet Boxes.

;bou thk
Electrician Pub. Co., B

1

Marquette BIdg., Chicago.

FOR HIGH GRADE

VARNISHES
INSULATING
ADDRESS
Standard Varnish Works
,NEW YORK

CHICAGO

LONDON

\

IT

NATIONAL CODE STANDARD
It

"0. K," Weatherproof Wire.

Slow-Burning

SAVES

Space

IN
Prices and •amples on Application.

(economy OF SPACE

IN

BOX.

Makes Rigid Connection Between Box and Conduit.
No Other Combination Leaves so Much Working

Weatherproof

and Slow-Burning Wire.

IN^ LABOR OF INSTALLING,

—

the Box. This is of Great Importance in Switch Boxes.

in

USE EVERYWHERE.

chase-shawm UT CO.
iSCLE MANUFACTURERS.)

BOSTON, MASS.
Phillips Insulated
Oflice

and

Factory:

Wire Co.

PAWTUCKET. R

'

THOS. C. CRIER CO.,

128

CHICAGO,

W.JACKSON

ILL.

WESTERN REPRESENTATIVE.

BLVD.,

:

WESTERN ELECtRIClAN

H
FOK

»A.\TEI».
tVAXr

SAI.E and

ENGINES.

eol.UJIAI advtrtiseivords or less), S^-JO an
insertion/ additional u-'ords 3c each.
POSITIOJ^ir 'WA.JiTl^r^ advertisements {JO words or less), S^oo an inserizon; additio7ial zuords 2C each.
iiinuu.1-

mcnts

3-18.x30.xlb Westinghouse.
2-lo.v'24xl8 Armington A Sims

{^o

IT'S

wanted

AND

New York

St.,

ALSO

WRITE U8.
We Manufacture Copper Hard

JONES & SON,

64 Cortlandt

PLATINUM,

Incandescent Lamp Bases, Etc.

Electrical Specialties.

J.

UP TO YOU.

SCRAP COPPER, BRASS

for our

pay you to get our

prices.

REFINING CO., CHICAGO.

FIFTEEN HORSEPOWER.
ST. LOUIS.
ROSE ELECTRIC CO M

The best

M e: L. p
quickly

Wanted Central

1
1

And Users

TO

AMMETERS.

a

WALSH'S SONS &C0.261WashlngtonSt.Newark.

N.J.

CORRESPOND

WITH

US.

ENGINES.
34x60
26x48
22x42
20x48
20x48
18x42
12x36
12x24
24x48
18x24
13x18

20x36x36 Inch Mcintosh A Seymour, four valve.
24x33 irich Buckeye.
22x33 inch Buckeye, style B.
20x42 inch Putman, four valve.
20x20 inch Green, center crank.
171/2x18 inch Buckeye.
17x30 inch Buckej'e, style B.
Itix20 inch Jackson A Church.
16x16 inch Green, cen'er crank.
1.5^x15 inch Armington & Sims, center crank.
loxl4 Inch Ideal, center crank.
13Hxl8V^xl5 inch a. A S., cro^s compound,

13xl8Hxl5 inch Phoenix, tandem compound.
14i/$xl5 inch Armington A Sims, automatic.
14x36 inch Rollins, four valve.
Send for complete monthly stock list.

O SCH 'ONMAKER CO.,

126 Liberty

For Sale, Auf omaf ic Engines

St..

New York Cty.

U. S. A.

60-K.W

Fdlson Generators.

hoy or

Corliss.

Publishing Co.,

K.

W

Clletciii

Si,

W. two-phase

3

3T.

dynamos, motors, meters and transformers
listed by tbis Company are at their warehouses
ready for immediate delivery.

FOR SALE.

Alternators 125-133 cycles, 1.100 volts.
1—400 K. W. VVestlngbouse, with exciter.
1—200 K. W. Stanley Inductor, with exciter.

W.
W.
W.
W.
1- 120 K. W.
12-120 K. W.

Wood (3 bearioBS), with exciter.
Slattery (3 bearings). Big baruain.
General Electric monocyclic.

Westinghouse.
General Electric type A. S. 120.
General Electric type A. 120.
aO K. W. General Electric type A. S. !J0.
90 K. W. Westinghouse.

21—
4- 75 K. W.
6- 60 K. W.
2- 60 K. W.

—

Stanley alternators, 2,760 or

volts.

K.W.

volts,

General Electric. A.

type

S.

Electric, ISS-cycle, l.lOO-volt, alter

natora.

1—175 K. W, Edison, bi-polar, railway generators.
3—100 K. W. Edison, bi polar, liO-volt generators.
1
in K. W. Edison, hi-polar, 140-volt generator.
1— 30K.
Weatlughouae, 110-voit, direct connected
unit with engine.
1—72x16 tubular boiler, 100 pounds, Hartford.

5,f00 volta.

2—200 K.

1,100 or 2,200

December delivery.

W

CORLISS ENGINES.
Engine, 16 and 30x48 Cross compound
condensing Cooper-Corliss, complete with independent air pump and condenser; heavj' sectional wheel
20feet diameter with37-lnch face. As good as new.

500 H. P. Corliss

i

.

Immediate delivery,

f

The

'Best

of Everything

375

H P. 16x±2 twin Cooper condensing Corliss, with
Cooper condenser.
down.
equipments and

Hierh spr-ed automatics, from 250 H. P.
Write us for stock list ot station
accessories.

STATION EQUIPMENT COMPANY,

204 Dearborn Street,
CHICAGO.

Wood.

General Electric A. 60.
Westinghouse.
Large stock of direct-current machines.
Send for monthly bargain sheet with complete
list and net prices of machines.
All apparatus
fully guaranteed.

lO-VOLT GENERATORS.

2— 1,100-light, 65 K. W. Jenny.
2— l,100-llght,60 K.W.Thompson-Ryan, lOpole.

Oliiciip.

ELECTRlccof
54-62 5.CLINTON
CHICAGO

2—200 K.
1—150 K.
2—150 K.
2—120 K.

2— 120 K W. General

W

sell.

regory:
All

ST.lNaiaHAPOLIS.lND.

60-CYCLE ALTERNATORS.
,

2,200 volts.

1—120

SCHUREMAN & HAYDEN,
$

Ia.

KES NEW. DOES NOT

i

I

(40

.'Holds DUO trade and
YEARS. SDLO'BT ASEHTS AMD

Fort Wayne wood alternator, either 1,100 or
A. L. type, compound woucd, complete with exciter and instruments.
2—150 K. W. three-phase Stanley alternators, 2,750 or
150

5,f> 00

Electrician

IS

DLISHES ALL METALS.

Dynamos and Mofort.
invite correspondence
tliose wishing to

Corliss.

U.S. METAL POLISn;rw:HSil-

Will find that the Wester.
Electrician can help then
wonderfully in the study o
electricity.
Subscribe now.
J3.00 per year, in advance

SECOND-HAND
with

Hamilton
Hamilton

600

SlUDtNTS'

45th St and A. V. R. R.. Pittsburg, Pa.
95-97 Liberty St., New York City.
1214 Marquette Bldg., Chicago, IlL

We

VVbeelock Corliss.
Harris Corliss.

DETERIORATE. ESTABLJSMED

WICKES BROS., Saginaw, Mich.

TAxlS Horizontal Tubular, 125
pounds pressure.
One Geary Water Tube Boiler. 175 H. P.
for 150 pounds pressure, almost new.
Two 150 Babcock & Wilcox Water Tube
Hoilers. 135 pounds pressure.
Two 60x18 Horizontal Tubular.
Four 60x16 Horizontal Tubular.
One 6x16 Horizontal Tubular,
one 4HXI6 Horizontal Tubular.
600 H. P. Kerryman Heater.
200 H. P. Baragwanalb Heater.
150 H. P. Kroeschell Heater.
500 H P. Exct-lsior Heater.
6x4x6 and S'ixSHxS Worthington Pumps.
Full line Marsb Pumps, new.

Dickson Corliss.
Hamilton Corliss.

ST. LOUIS,

CO.,

BOILERS.
Ten

Corliss.

Each $460

Volts, F. 0. B. Cars, Hanllton, Ohio.

ROSE ELECTRIC

Power

WHITEHEAD MACHINERY COMPANY, Davenport,

60-K. W. EDISON, SOO-VOLT.
For Sale, four

International

Sioux Corliss,
Buckeye Automatic.
Alias Heavy Duty Automatic,
Frost Center Crank Automatic.
llHx 14 Taylor- Beck Automatic.
32-in., 24-in., 22-tn. Double Leather Belts

Engines and Pinnps

A.

Sizes of Slate Switchboards.

Best Black Enameled and Marbleized Finislies in Vermont.

Station Managers
Machinery

I— aoxisy. HarriBburg Ideal Engine,
1—18x16 Eiie Ball Engine,
1— lf»xl5 "
1— 1^x12 " City
1—150 H. P. Mclntosli & Seymour Engine.
iOO K. W. in T. H. and G. E. Transformers,
Wt) aigo have a full line of Central Station Apparatus, Power Generators, Boilers,

An
vO

Box 24,

Slates for Electrical Purposes

of

improved or more modern.
We have the following Quick Shipment
Bargains:—

Old style Edison and U. S. Pattern.
Cnntl Old Material and MaLQull cbinety Purchased.
tt

An
v£

All

FOR

We have anexceptionally good proposition for those dealiiiie tc exchange their
eiguipmeiit lor something larger more

FOR SALE.—

ofall kinds of

Electrical Purposes.

"Help Wanted" ads.

Electrician

p. O.
Manuf^turer

SLATE

Western

through

Pays to Get the Best from

It

EDWARO
BONVILLE
FAIR HAVEN, VERMONT.
Lock

VERMONT

Secured

2-48x14 lilgelow Iron Works, RY. CENEHATORS.
II. T., 100 lbs. ])ressure.
2-50U K. W. uen'lK., M P2-150 K.W. Wesi'houseM.PDIRECT CONNECTED SETS. 1-120 K, W. C, <SC. M.P.
1-lnOK W.G E. 250 volts, d. c. 2-100 K. W. C. * C. M, P.
Mcintosh it Seymour.
ALTERNATORS.
1-80 K. W. .leuuy, 115 volts, 1-150 K. w. Stanley, 2

1-100 H.

GREAT WESTERN SMELTING A\D

WANTED.
MOTORS
SOO-VOLT MOTORS, FROM TWO TO

tgoi

lbs. pressure.
d. c. Atlns engine.
80 cycle
P. Babcocl; & Wilcox, 1-5 K W. Perritt 110 volts, d. c. no and 220 and 500 volt
watertube, 150 lbs. pressure.
double Slurtevant enplne.
Motors.
Dynamos, Arc
1-80 11. P. Heine watertube, 14 K W. Northern Electric.
Lamps, Transformers.
150 lbs. pressure.
110 volts, d.c, vert.eng.{new)
THOMPSON. SON & CO.,
2-66x15 Phoenix Ironworks. 1-3 K.W. northern EiecirictlO 114, 116, 118 Liberty Street,
II. '1'.. 100 lbs, pressure.
voUs. d. c. vrticaleng. (new
NEW YORK.

Babbitt

the best on earth for electrical
work. Wire Solder, Pig Lead, In^ot Copper, Spelter, etc. It will

City.

i27,

2-15x23x17 Me I. & Seymour.
1-16x27x16 Westinghouse.
2-13x22x13 Westlnihouse.
2-11x19x11 Westlngiiouse.
l-8xl4'4xlOH Mo I. & Seymour d. c. Russell 4-valve engine.
phase. 125 cycle.
1-15x15 Erie Ball.
2-75 K.W. G. K. 110 volts, d. c. 2-120 K. w. w es 1 1 n g2-13x12 Arminston ^ Sims.
Ames tandem engines.
house, s. phase, 125 cycle.
1-50 K,W. Wcsiern Electric 1 10 2-75 K. W. Port Wayne, s.
1-11x16 Stralghtllne.
1-0x9 New Ynrli Safety.
volts, d.c. Ball&Woodengine
phase, 125 cycle.
3-7'..x7 VVe^lin^'llOllse.
1-50 K. W. Walker 110 volts 1-60 K W. Stanley, 2 pbase,
d c. Russell engine (new).
BOILER i.
50 cycle.
4-375 11. P. National watertube, 1-43 K.W. Westlngbouve 110 2-60 K.W.Stanley 2p.l25c.
150 lbs. pressure.
volts, d. c. Russell engine.
4-60 K.W. G. E,. s. p, 125 c,
3-276 Abendroth & Root, 150 1-30 K W. C. & 0. 110 volts, 1 35 K. W, Westinghouse,

"We pay highest market prices for

WANTED.
Agents

December

I

1-1,000-light, 60 K. W. Siemen * Halske.
1— 1,000-light, 50 K. W., T. & H.

133-CYCLE ALTERNATORS.

through
THE
Chicago & North- Western

train service of the
Railway from Chicago to Omaha,
Denver and the Pacific Coast on the

1-120
1—100
1—100

west, the Black Hills and Dakotas
to the northwest and to Milwaukee,
Madison, St. Paul, Minneapolis and
Duluth on the north, is as nearly
perfect as modem and skillful

ILLINOIS

management can make

I

1—70 K. W., T. A H 1.100 volt,
1—60 K. W. General Electric. 1,100
1-50 K. W., T. A H., 1,100 volt.

K. \Y. Slattery, 1,100 volt.
K. W. Slattery, 1,100 volt.
K. W. Westinghouse, 1,100 volt.

,

MAINTENANCE COMPANY,

a
magnificent electric-lighted train. less
tlian three days Chicago to San Fran-

TELEPHONES-Their

cisco, daily.

Special,

BY

only
two niglits to Denver from the Atlantic
seaboard. Solid train Chicago to Denver.

F. C.

of

Telephones and th« Auxiliary Apparatus.

ALLSOP.

CONTENTS

CHAPTER

I.— Receivers;

II.— Transmitters; HI.— Magneto Switch-Bells;

IV.— Battery Switch-

Bells; V —Complete Instruments; VI.— Switches. Switchboards and Extension bells; VIJ.—
Batteries for Telephone Work; VIII.— Erecting Wires, Instruments, Etc. IX.— Arranging the
Testing for and Removing Faults,
Circuits; X.— Intercommunicating System;

TheNorth-WesternLimited,
an

electric lighted daily train between
Cliicago, St. l^aul and Minneapolis.

3d Vicc-Prcsi.lent.

CHICAGO.

CONSTRUCTION and FITTING.

A Practical Treatise on the Flltlng-up and Maintenance

H. R. MCCOLLOUCH.

1625 Marquette Bldg.

A VALUABLE BOOK OF REFERENCE,

it.

The Overland Limited,
The Colorado

volt.

;

XL—

184 PAGES.

W. B. Kniskern.
Gen'l Pasg'raiid Tkt. Agt.

156 ILLUSTRATIONS AND FOLDING PLATES.
Sent prepaid on receipt of price.

PRICE, $1,26,

Chicago, III.

J

ELECTRICIAN PUBLISHING CO., 510 Marquette

Bldg., Chicago.

CMICACO
EDISON COMPANY
REPAIR SHOPS
76 M ARKET STREET, CHICAGO.
TELEPHONE MAIN
OPEN DAY AND NIGHT.
1280.

Machme and

Carpenter
Work of Ali Kinds
Correspondence Solicited.

Dynamds, Armatures,
Motors, Arc Lamps,

FIRST-CLASS EQUIPMENT THROUGHOUT.

Fans, Instruments.

:

WESTERN ELECTRICIAN
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WE BUY OR SELL

JS

mt^t^

1

CD

jEbWARDS

BOOKS

CO

CD
OS
CD

Make your

The R.

friend or yourself a Christmas present of

Recoiinized a great factor in electrical problems
for twenty years.

Hammer rod supported in two places
and thrown Btralght out and in by the
armature, striking gong on inside,

•

6— Edison. .No. -20, 60 K. \\
6— T. H. D— bt2, each
6— Fdison. Xo. 60. 175 K. W
,

1^

1,200
1- General Electric. 100 K. W., 6 pole... 1,400
a—General Electric. 100 K. W., 4 pole. .. 1.2O0
\V
2.000
l—Westinehouse. 175 K.
2,250
1-Generaf Electric. 250 K.W
4 T. H.. 270 K- W.. arranged to be driven
Clutch
coupling
wit., a sinirle pulley
5.000
on either side of pulley, per pair
4.550
2— T. H.. 500 K. W., eactl
1—35 K. W. Westlnghouse, with exciter
and switchboard instruments, 1.100

—

300

volts

1—60

W. Westlnghouse. without exand switchboard instruments.

Iv.

citer

300

l.lOOvolts

K. W. G. E. mono-cyclic, with excomplete,
switchboards
citer and
1.200
1.100 volts, each

2—100

K. W. Stanley. 1.100 and 2.200
with exciter and gwitchboard
1.500
instruments, each

2—180

volts,

Volts.
CE1ERATOR-220
6 pole (new)

1— 200K.
•

2—210

$2,400

W.-Tritimph.

E!»E«ATOR-l 10

Volts.

K. W., G. E. design. 14 pole, for
direct connection, speed. 120 R. P. M..
...
S2.250

each

ARC LIGHT GENERATORS.

10. 100-lUht. 9.6 amperes. Brush
Arc Dynamos with oil regulators.
$ 900
practical'v new, each
1—750 K. "W-'Weetinghouse 60-cycle. 2phase. 2.200 volt "generator, belted to
one 24 and 4Sxi30 cross-compound
condensing Cooper Corliss engine.
25,000
complete

10— Xo.

MOTORS.

200— New 25

H. P motors, complete with
pinion gear and gear cases, each

CONTROLLERS.

100— "K" Controllers, each

— R-2 Controllers, each

ENGINES.

2— Tandem Compound

—Russell Automatic. 15x20.
each

2—Porter-Allen.

Badt's Bell Hanger's

Hand

.

.

Hand

1— Porter-Allen, 21x36

1,500
4,000
1.500
5,000
Corliss,

1.00
1.00

Book, cloth binding

Badt's Electric Transmission

1.00

Book, cloth binding.

.

.

1.00
I

Dobb's The Inspector and Trouble iUan, cloth binding

1.00

Steven's Mechanical Catechism, cloth binding

1.00

Hawkins' Catechism of

2.00

,

Electricity, leather binding

Practical Electricity, leather binding

binding.

cloth

.

.

1.00

Buckley's Electric Lighting Plants, cloth binding

2.00

Made

Simple, cloth binding

1.00

Hasklns' Transformer, cloth binding

cheap, half price

28x

Trevert's Armature and

Magnet Winding,

2,250
4.000
2.000

1—Wheelock. 20x42

2— Armlngton A Sims. 13x12
1— Tavlor-Beck. 12x14
— Houston. Stanwood & Gamble,
-1

400
300

Dynamo

to Build

Electric

Machinery, cloth

1,250

Cross-Compound. Non-Condensing. 36 and 60xGO. new. never
having been shipped from factorv..23.000
a—Tandem Compound Ball. 12 and 20x16 1.500
3— Skinner engines. 17x1.'*. with air com750
pressing cylinder-; attached, each. ..

BOILERS.

Inches x 16 feet tubular boilers.
$ 450
with 72 4-lnch tubes, each
66 Inces x 18 feet, with 66 4-lnch
-I
450
lubes.each
3—66 Inches x 14 feet, with 66 4-inch
350
tubes
10—72 Inches x 18 feet, with 66 4-lnch
450
tubes, each
2— Sterling water tubes, each 350 H. P..
o
per H. P
1
2— Hazelton 500 B. P., per H. P
2—Cl"rk. ISO H. P. water tube hollers.
-1

—

perH. P

6

TRANSFORM^^RS.
-I/'-, ivne
30c.
litr light,
FERRIS WHEEL.
1—60-ft. Ferris whi.fl electrcallv driven. $1,000
SHOOT THE CHUTE.

72 K W. assor'cl

f..

,

trie

of the

World.

Chicago— St. Paul— Minneapolis
VIA

1.00

Trevert's Electricity for Students, cloth binding

1.00

Trevert's Electric Railway Engineering, cloth binding

2.00

The

St. Paul Road.

(Chicago, Milwaukee

Trevert's Electrical Measurements for Amateurs, cloth bind-

Their Construction and Fitting, clo1h

binding

Allsop's Bell Fitting,

Power Transmission,

cloth

3.0O

Chu'e. steel construction. 60

high and 300 feet long, complete
$5,000
with boats

binding

&

Houston

FOR THE

Western Electrician
SI.OO EACH.

l.oo

Railway Motors,

cloth binding. 2.00

Kennelly's Electric Transmission of Intelligence,

binding

cloth

ELECTRICIAN PUB.
CHICAGO.

CO.,

1.00

&

Kennelly's Electrical Measurements, cloth bind-

Kennelly's Electric Heating, cloth binding

Houston

&
&

Kennelly's Electric Arc Lighting, cloth binding. 1.00

Houston

iS:

Kennelly's Electric Motor, cloth binding

Houston

&

Houston

....BINDERS....

2..'50

leather binding
Electric

Agent,

III.

1.25

binding....

Cushing's Standard Wiring for Electric Light and Power,

Modem

Chicago^

1.25

Bell's Distribution for Electric Railroads, cloth

Hanchett's

tables, maps and information
furnished on application to

MILLER, General Passenger

1.25

Allsop's Induction Coils, cloth binding
Electric

Paul Ry.)

Time
F. A.

cloth binding

St.

Unequaled.

1.25

Allsop's Bell Construction, cloth binding

&

Equipment and Service
1.00

6— Cooper

— 72

Train

2.50

Trevert's Experimental Electricity, cloth binding

Cross-

Compound. 16 and 22x22

Limited.

cloth binding... 1.50

binding

Bell's

Bodlev. 24x60. designed for
8 500
Boning Mill work, for the pair

1-20x48 Wheelnck
l_Douhle Wheelock, 20x48

Famous

2.50

4,500

60...

2— Lane &

Pioneer

6.00

Watson's Electrician's Handy Book, cloth binding

How

The

1.25

Houston's 2-volume Electrical Dictionary, half leather, very

Trevert's

H-y

3.50

Varley's Electro-Magnet, cloth binding

Haskins' Electricity

Ve^vYowk

2.00

Thompson's Polyphase Electric Currents,

Allsop's Telephones,

1—11 and 17xl4Cross-Cnmpound Ideal.. 1.400
1.500
2-21x18 Armingt'in it Sims, each

1— Shoot

Hand Book, cloth binding.
Hand Booli, cloth binding

Contacts are platinized, adjustment
made by pressure on the standard
which supports one contact. N o screws
or nuts being used in the adjustment,
bell does not get out of order by oner^
^
ation.
Ordinarily the weak point is the
pivot, the unreliable one the adjusting screw and nut. As these defects
have been eliminated, this bell will
stand hard usage and operate under
adverse conditions.
The hammer entirely concealed by
gong and cannot be tampered with.
It is especially adapted for use on
street cars.as.in addition to the advan
tages mentioned, it is dust, insect and
moisture proof.
iB

$1.00

800

Sl.ono
700
.1.000

each

16x20.

1- Porter- Allen. 28x42
1- Hamilton-Corliss. 14x42
1-St. Louis Corliss. 30x54
1— Pennsylvania Iron Works

clotb binding

Tender's

Badt's Incandescent Wiring

nearedge.thuggl-i'ineafun.cleartone.
All springa made of Phosphor Bronze
and BO formed that there Is least po3Bible strain.

ing

Bill. Sand 13x12..
Ball, 9 and 16x12.

each

4

$250
$60
70

25

1— Tandem Compound

New Dynamo

Badt's

40n
500

:

Price.

Webb's Telephone Hand Book,

Al-E.

GENERATORS- 500
Volts.
each

list
I

which we recommend

ARMATURE FIELDS REWOUND.
We make a specialty of Drop Forged
Commutator Segments.

book chosen from the following

electrical

Monitor Beir.

(Patented.)

C/1

an

E.-A. L.

AK^Co

ing

1.00

Houston

l.OO

1.00

Kennelly's Electric Street Railways, cloth bind-

ing

1.00

Houston

Houston
Houston

& Kennelly's Electric Telegraphy, cloth binding..
& Kennelly's Electro Therapeutics, cloth binding.
& Kennelly's Electricity Made Easy, cloth binding.
.

Merill's Electric Light Specifications, cloth binding

Wiener's

Dynamo

Any

the above

1.00
1.00

1.50
1.50

Electric Machines, cloth binding

3.00

feet

WORK

CAR.

length inside cab. 20
2ln. height of body.
8 ft. in In.: width of body Inside. 7 ft. 6 In
width of body outside. 9 ft.: width of large side
door. 5 ft.: height of large side door. 5 ft. H in.;
length wheel bflse. bolster to bolster. 21 ft.:
trucks, lates- tvne .Tackson A Shart>e IM. C B.
axle. 4'4 In.: wheels. 33 In.. 2?i In. th ead.
\ in. flange. Equipment. 4 Westlnghouse No.
38 B geared to 35 miles per hour: two trolleys,
double end control: Chrislensen air hra!<p.
double end. Gauge, standard 4 ft. 8'.; In. MotorCar equipped with V. C. B. coup
Inside hung
lere for hauling .standard freight cars. Car complete In every re.sppctand-as good as new; hebeen in use about four months hauling gravel
onlv and embodies ever.v modern mprovement
all 40 ft ;
all, 12 ft.

Length over

ft.:

height over

:

:

known.

Pric^

JOHN

A.

*P,,rifiri r. o. b..

Offices:

430 Sycamore

Cincinnati.

STEWART ELECTRIC
St.

CO.

Factor) and Warehouse:
LUDLOW. KY,

CINCINNATI, OHIO,

of

books sent prepaid on receipt
Write for free book catalogue.

of

price.

Copyrteht, igoa
^ & A. R-y.

ART CALENDAR
ELECTRICIAN PUBLISHING
SUITE 5IO,

CO.,
MARQUETTE BLDC,

CHICAGO.

FoiirRraceful poses from life; figures ten inches
high, reproducefl iii'tolois. Highest example
of lilhographic art.

"

THE OJJLT WAY "

to own one of these beautitul calendars is
lo send twenty-five dents, with name of publication in which you read this adverlisenient,
toGriO.J.CHARl.ToN^neneral Passentrer Affci't,
Alton Railway, 328 Monadnock
Chicago

&

Chicago, Tll^
best railway line between Chicago,

Buildintj,

The

St. Louis,

Kansas Gitv and Peoria.

WESTERN ELECTRICIAN

i6

^---*^ '-*--'--"-*"

*

December

-^'^•'••^ ...^^^a^M.^^

A DEFINITION

Stromberg-Carlson
Ster 11

n

g — Cenuine;

WEBSTER.

When

embody superior points

in design and construction.
The
prospective buyer will do well
to remember the facts regard-

buy

you

you

ware,

look

"STERLING"

The Stromberging same.
Carlson Telephone Mfg. Co. is
the only manufacturer who has
succeeded in keeping the same
type of transmitter on the market for the past seven years,
and their sales are to-day
greater than nearly all the
other makes combined. There
is a reason for it.
A trial will
convince you why. Our guarantee is unquestionable.

Silver-

chasing

the

for

mark.

Be equally wise

pur-

in

anything

the

in

TELEPHONE APPARATUS and see that

line of

it

has
No. 19.

for prices

pure; of excellent

quality.

Telephones

Write us

27, 1902

Desk Phone.

and further information.

MARK'

'THE

STROMBERG CARLSON
TELEPHONE MFG. CO.
-

74

JACKSON BOULEVARD,

CHICAGO.
IrviVV"*'" "'"

'

ILLINOIS.

STERLING ELECTRIC CO.,
LAFAYETTE,

LEIGH FOUR-PARTY LINE SELECTIVE SIGNALING SYSTEM
CONDE*'SERS TO STOP THE BATTERY FLOW.
NO SPRINGS OR RELAYS TO CETOUT OF ORDER.

METROPOLITAN TELEPHONE & ELECTRIC
6IO WILSON AVE., CHICAGO,

CO.,

ILL.

PRACTICAL FEATURES
OF TELEPHONE WORK.
By A.
Cloth, 7 by 5

Telephone Troubles and
A

How

to

Find Them.

complete hand-book ^or telephone inspectors, by Wm. H.
]. A. McManman, edited by Prof. C. H. Haskins.

48 PACES.

EIGHTH EDITION.
The

number

Hyde and

PRICE, 25 CENTS.

exchange managers and employes will find
book a great help in locating telephone troubles and remedies therefor.
Considerable new matter has been added in this edition.
large

IND.

VWWMVI

of telephone

this

1

4

Inches.

E.

DOBBS.
134 pages.

Illustratel.

75 Cents.

Appendix,

THIS

work is designed as a simple, plain-speaking handbook for the practical telephone man.
Its author, Mr. Dobbs, has been eminently fitted
by fourteen years' experience in telephony to deal with the subject in a thoroughly competent manner. This he has done, and the result is a mine of information, clearly and concisely presented, and invaluable to the manager,
operator and lineman alike. The appendix contains reliable data regarding
wires, resistance, inductive capacity, etc.

rt>l» ar

pny other book on telephony or electricity sent
address, postpaid, on receipt of price.

ELECTRICIAN PUBLISHING

to

any

CO.,

6IO MARQUETTE BUILDING, CHICAGO.
Sent prepaid on receipt of price by the

Electrician

Publishing Co.,

5 10 Marquette Building,

CHICAGO.

WE ALSO MAKE
PIRST-CLHSS

KOKOMO TELEPHONES

BRIDGING

AND

SERIES

Always Up-to-Date.
WC MANUFACTURE

SWITCHBOARDS. TELEPHONES
AND EVERYTHING FOR
COMPLETE EXCHANGE.

ii

I

COTy^BINING
QUALITY*-*" SIMPLICITY.

Write for Catalog and Prices.

KOKOMO

WRITE US AND WE WILL

TELEPHONE AND ELECTRIC

TELL YOU ALL ABOUT

IT.

MFC. CO.,
KOKOMO,

IND.

THE

U. S.

ELECTRIC MFG.

CO.,

-

Butler, Pa.

|

December
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STOMBAUCH'

'HCUABMOTS

G

G
THIS

n
Y

IS

THE WRENCH

n

must be used to Install the
3'-, 5 and 6 inch anchors.

that

W. N.MATTHEWS&BRO.,

Y

DISTRIBUTERS,
603 Carleton BIdg., - - ST. LOUIS.

ANOHORS
INTERNATIONAL TRANSMITTER

Where

are you going my pretty
maid
Going to use a CHICAGO PAY STATION
.''

Sir,

STANDS UNEQUALLED

IN

Workmanship,

she said.

Efficiency and
Telephone managers

have

WHY?

discovered

Durability.

a

source of revenue and
the public (like the
" pretty maid") enjoys patronizing an

It is

IMPOSSIBLE

UP-TO-DATE SERVICE.
Write for Full Particulars TO-DAY.

to

become packed

We

manufacture a

It

Talk With Us About
Magneto Telephones

CHICAGO,

requires Capital,

you need Telephones and want the MAGthe very best thing you can do is to
consult with us. And then our common Battery Telephones— but they are famous the
world over. Whatever you want in telephones, if it is the best you are looking for,
write us. Every movable contact in the Kellogg Telephone is pure platinum.

make

a

SUCCESSFULTELEPHONE.

AMERICAN
GENERATOR

CENTRAL
ENERCY

TELEPHONES CALL
ARE A SUCCESS

LET US SEND OUR

Kellogg Switchboard and Supply Company
Green and Congress Sts., CHICAGO.
NEW YORK
CLEVELAND.
PHILADELPHIA.

AMERICAN

CATALOGUE

39

AND TALK PRICES

tfmmtmmmmmfm

ELECTRIC

TELEPHONE

JACKSON BLVD., CHICAGO

THE MOON TERMINAL HEAD FOR TELEPHONE CABLES,
AFFORDS COMPLETE PROTECTION.
IS

SUSTAINED BY

250,000 Line Wires Protected.

ITS

RECORD.

No Recorded Loss

Hr»?p"^li:^;rc^rren.,.

desire to figure with you on the Cable Protection you will require.

The reputation

of this

We

Moon Fuse Pole Terminal

apparatus should secure your careful consideration.
with fuses and Metal Outer Case
or Storm Box complete; or Terminals either with or without Fuse protection,
as required, for the Exchange end of the Cable.
They are simple in construction, easy to install and most economical to maintain.
We are pleased to answer any questions regarding this equipment, and to
furnish you with catalogue and price

MOON

Electrical

as well as Patience, to

If

furnish the

ex-

U. S. A.

Knowledge and Good Meclianics,

NETO,

We

line of public

INTERNATIONAL TELEPHONE MFG. CO.,
HARRISON AND CLINTON STREETS,

III.

THIS STATEMENT

full

or deadened.

change central energy and generator call
Telepliones and multiple and trunking
switcliboards.
Correspondence solicited.

PATENT ALLOWED.

Chicago Pay Station Co.,
130 La Salle Ave., Chicago,

Clear, Distinct and Powerful.

MFG. CO.,

list.

43-49 SO.

CANAL STREET,

CHICAGO.

CO .

A

£LfeGt1llCiAN

WfeStfellN

POWER INCREASED

Gecemter

196^

Dearborn Vegetable Boiler Compound;
ANALYSIS.

DG>kR, F>r-«slden«

27-34 RIALTO BUILDING, CHICAGO, ILL.

27,

Telephone: Harrison 3930 and 3931.
Send

M.KLEIN

LINE

tells,

t

about them.

of Interest to all linemen. Get a

copy now,

FREE.

Headquarters tor Linemen's Tools.

& mzr^b^AS<^"£^'^

MATHIAS KLEIN

list of requirements
for quotations to

/^ARBONS

5I0N

BUILDERS' TOOLS.

Our Tool Book
II li

&

and lamp filaments baked in Dixon's
No. 1365 Graphite do not lose their carbon. Furnished in any degree of fineness. Ask for booklet 125.

JOSEPH DIXON CRUCIBLE COMPANY,

Jersey City, N.

W.

ANDERSON & SONS,

H.

St. Adbii Ave., tiiETROiT,
Manufacturers Tools and Iron Work for
Telephone and Railway Construction.

J.

IT'LL

PAY YOU WCLL.

MECHANICAL
BOILER
THEONLYKNOWN METHOD OF

KEEPING BOI LERS CLEAN AND FREE OF SCALE.
INSTALLED OUR EXPENSE ON 60 DAYS TRIAL

MECHANICAL BOILER CLEANER
MASON Manager.

WR.

4-13

CO.

WESTERN UNION B UlLDING. CH

I

C

AG

0.

SAMSON TURBINE

THOROUGH INSPECTIONS
AND

UNEXCELLED FOR DRIVING
Insurance

ELECTRICAL MACHINERY.

Property and

STEAM

We build these Turbines in all Siies and Styles, on Upright or
Koiizont&l Shafts, singl* or in pairs, belted or direct connected.
WRITE DEPT.
FOR CATALOG.

JAMES LEFFEL &
SPRINGFIELD,

Loss

Life

of

to

and

Injury to Persons caused by

Special Features:
HIGH SPEED, STEADY MOTION, HIGH EFFICIENCY AT ALL
GATEAGES, GREAT POWER and STRENGTH.
,

Damage

or

Loss

against

J.

M.

EXPLOSIONS.

BOILER

ALLEN, President,
B. FRANKLIN, Vice-President,
ALLEN, Second Vice-President.

WM.

P. B.

J. B.

CO.,

PIEECE,

Secretary,
Treasurer.

BEAiNEKD,

L. B.

L.F.

MIDDLEBEOOK, Asst.

Seeretarj.

O., U. S. A.

f^M'CORMICK TURBINE.
On

Vertical or Horizontal Shaft.
Especially Adapted for Electrical Work.
Olves a higher percentage of useful effect than any other water-wheel
heretofore made. All sizes, right and left hand, are built from patterns perfected under systematic tests tn the Holyoke Testing Flume.
Parties having power plants which are unsatisfactory, and those contemplating the improvement of powers, will find it to their interest to confer
with us, as we are willing to guarantee results where others have failed, no
matter what itlake of turbine has been In U5e. STATB REQUIREMBNTS

AND SEND FOR CATALOGUE.

S.

MORGAN &MITH

ELEVATING = CONVEYING
tvJACHINERY

NEW CATALOGUE

TO
THE jGREAT

IMO-I

NORTHWEST

THE TELEPHONE HAND-BOOK
BT

'

of Its kind on the market.

PUBLISHED BT
THE ELECTRIOIAN PUBLISHING

The Wisconsin Central Ry will take you there
In proper shape.
Daily trains at convenient
hours leave Chicago from Central Station, 12th
St. and Park Row (Lake Front), for St. Paul*
.

HEKBEET LAWS WEBB.
Price 81.00.
The only oomplete and practical work

CO., York, Pa.

SEND FOR COPY
/JEFFREY MFG. CO. COLUMBUS.OUS
NOW READY

Minneapolis, Ashland, Duluth and the Northwest. Pullman Sleepers are attached, and meals
In dining cars are served a la carte.
Nearest
ticket agent can give you further Information.

JAS. C. POND,

CO.,

Oen'I Pass. Agent,

Suite 610 Marquette Bulldlnt, ClilMa*

Mllwsnbes, Wit.

THE HANDY ELECTRICAL DICTIONARY
BV W.

L.

WEBER, M.

E.

225 PAbES, SIZE 2!^x6 INCHES.

^^^^^ Binding, - - - - 25c.
^
Price: JCI
~lexii|>le Leather Binding, 50c.
IFI
..

ARE YOU LOOKING FOR MONEY?
buy WALRATH OAS OR OASOLINE ENGINES
light

Received the Highest Award at
tUe Pan-American Exposition.
It will produce as good a commercial light as that of an automatic steam engine, either belted
or direct connected generator.
Simple, Economical and Reliable.
faend for Catalogue W.

Promptly Mailed on Recelpt^pf Price.

Electrician Publishing Co.,
1ARKS

The Phosphor

sio Marquette Bidg., Chicago.

MARINETTE IRON

Bronze SmeltingCo.Limited,

WORKS MFQ.

2200 WASHINGTON AVE.,PHILADEIPHIA.
"ELEPHANT BRAND PHOSPHOR-BRONZE
I

INGOTS.CASTINGS, WIRE, RODS.'SHEETS, ETC.

I

Ou„y
''

^

i^

— DELTA

METAL

CASTINGS, STAIv^PINGS «nd FORCINGS
ORIGINAL AND Sole Makers IN THE U.S.

on the subject.

WALRATH

This is a practical book in a convenient vest pocket size; alilte suitable for workman, student or anyone employed or interested in the electrical science. It contains
clear, concise definitions o£ every used electrical term or phrase and is sold at a price
within the reach of all.

CO.,

MARINETTE, WIS.
.VSENCIKS301 Fisher Building, rhlca°o.
619 Stevenson Building, Indianapolis.
7U3 liljou Building, Pittsburg.
MacKay Rngineerlug Co., 149 Broadway, New York.
Mackay Engineering Co., 100 Boylslon St.. Boston.
Strong, Carlisle

& Hammond Co.,

Cleveland.
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POLES

LINDSLEY BRDTflERS COMPANY.WflOLESALE PRODUCERS ""^'^."c'iln".'-"'

PDRTLAND.OREGON 6(SP0KANE,WASH. 50-FOOT TO BO FOOT

HARPING ON

STILL

MALTBY LUMBER

"THE POLE

CO.,

Bay

AND

POLES OUR SPECIALTY. MAIN YARDS, MENOMINEE,

PRICES. WHITE CEDAR
Pf^nnpt

City, Mich.

TIE

MEN"

POLES. "^^oUlw^^^'^^'

CEDAR AND CHESTNUT POLEC

W

THE MORSE CEDAR COMPANY

Saginaw,

•

IPjAKaUwv^ (WnAXc^AW §A\^^ywv«rV

allJUrw

Empty
Write for More Information.

Poles, the Northern Cedar Poles are

THE STANDARD POLE &
44 Broad
WILMINGTON,

^

CO., Florence, Wis.

IDAHO, WISCOMS/N,
MIOHIGAM ......

York City.
BROOKSVILLE, FLA.

Micli.

BUY YOUR POLES FROM FIRST HANDS-THE PRODUCER.

FULMER LUMBER

Shells.

TIE COMPANY,

New

Street,

N. C.

THE PORTER CEDAR

POLES, TIES, POSTS.
We

PRODUCERS.
D. M.

^arg;^ Stoclc.

ElVI
Better Investigate.

Get Our Prices Before You Buy Elsewhere.

from

SKiipnpieri'ts

Compared with Juniper

Cedar Ties, Posts, Shingles, Etc.

M ICH.

POLES

CEDAR POLES

want your
W.

SA6INAW,

Inquiries always.

STERLING & SON,

C.

CO.,

MICH.

MONRO'^, M'Ch.
Eleven Pole Yarda in Michigan.
VVtiole&ale

TIES.

Producers for 20 years.

FOR TELEPHONE, TElECRtPH,
ELECTRIC

TROLLEY.

LIGHT,

POSTS, POLES. TIES AND EVERYTHING IN WHITE CEDAR
VARPS'IN IDAHO AM> AT WASHBIKN. P 1.1 M M KK AND URUI-K, WISCON.SIN.

JOHN.

H.

WHITE CEDAR.
IDAHO CEDAR up

O.

to

80

ft.

D - -k n«:—.
Brancti
Olfices

.

i

:

j

& JENNINGS,

WESTERN

ARMS.

ST. LOUIS.

LONG LEAF
PINE

Chemical Building.

AND

FIR.

Producers and Wholesalers

Cedsir

\A/l-ii-te
have a {ood aisortmeit

ol

Poles on band, and cao execute orders promptly.

Write us for Prices.

"^
?5o*^s^ils''r
CEDAR POLES
UPON
SPECIAL- PRICES

A. E.

APPLICATION.

PROMPT SHIPMENT A SPECIALTY.
WHITMORE, 230-31-32 Lumlier Exchange, Minneapolis.

Cedar

Large Slock Constantly on Hand

poles-Low Prices.

Address B. F. VREELAND, Denver, Colo. (Main Office.)

CEDAR

>AY

^A/l

POLES
YOU

KELLOGG SWITCHBOARD and SUPPLY
229 So. GREEN ST.,
CHICAGO,

RPAKPTT

LKeystone Telephone Building, Philadelphia, Pa.

Cedar Poles
From 16 Feet to 70 Feet.
SPECIAL PRICES ON SMALL POLES.

C. H.

WORCESTER
MARINETTE,

CO.,

WIS.

Poles

Producers and Wholesalers of White Cedar Products.
Write for a copy of our TELEGRAPH CODE FOR CEDAR PRODUCTS

POLE DEALERS ADVERTISING
IX

THE

WESTERN

ELEC-

TRICIAN OE'lAIN MOST EXCEL-

LENT RESULTS BECAUSE IT
PLACES THEM IN TOUCH WITH
ACTUAL BU*YERS OF POLES.
TRY A CARD.

CO.,

ILL.

nFffif^Fs -lElectrlo BUlldlnE. Cleveland, Ohio.

Minn.

TORREY
CEDAR CO.,
CLINTONVILLE, WIS.

CEDIIII

Idaho— Montana.

GO.

To get our Prices on 2S-foot 6's by return mail. We can Save You
Money on other Lengths as well.

of

Main Yard and Offlce at MENOMINEE, MICH.
Branch Yards-Nathan, Mich.j Stager, Mich., and Pembine, Wis.
Wt

Stocks:

IT

HUEBEl-

J.

FOWLER-JACOBS

Washburn. Wisconsin, and
jpokane. Washington.

CROSS

BERTHOLD

POLES.

GENERALOFFICE: 1705 FISHER BLDG.. CHICAGO.

FOWLER

ttU^kUJii^vsdis
~yARb5-. 7>Kcor<f<ir<Ci;,hicK. _

^reenbav.avtb.

_

New

LorJt>6fI. "UTis.
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Nernst Lamps
Operative on

This

Goods

illustration

Store^

all

Alternating Current Circuits

was reproduced from a photograph

taken while illuminated by two
The
It

Light

is

the

6

of
-

a

Men^s Furnishing

Glower Nernst

Lamps

same as Daylight

show§ the True Color

of

Fabrics

Cost 50 per cent less to operate than Incandescents

Ask your nearest supply

Nernst

dealer, or write for illustrated booklet No. 6.

Lamp Co

General Offices:

SAi ES OFFICES:

New

York, 120 Broadway;

Pittsburgh, Pa.

Boston, 131 State St.;

Philadelphia, 710 GIrard Trust BIdg.
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DUNCAN
Integrating Wattmeter

Direct

FOR DIRECT AND ALTERNATING CURRENTS.

Current

BUILT STRICTLY

Motors

IN

ACCORDANCE WITH

TYPE E

PRESENT DAY
REQUIREMENTS.

For

a.!!

direct

purposes %vhere

current

vised.

They

vertible a.nd
relisLble

a.vaLil-

motors ma-y

a-ble these

be

is

acre in-

enclosible,

acnd

ecorvomi-

StaLfvdaLrd in

cslI.

1

50 H. P.

sizes, at 115,

and 500

volts,

any

to

230

speed.

JUST THE METER
FOR

SEND FOR BULLETIN

1036.

DIRECT CURRENT LIGHTING
AND

POWER CIRCUITS

Fort

Wayne

Electric

WRITE FOR PRICES

Works
Duncan Electric Mfg. Go.
Main

MANUFACTURERS OF ELECTRICITY METERS

and

FORT WAYNE,

LAFAYETTE, IND.
AGENTS

Office

Factory.
-

IND.

:

Ooltz CDglneeriDK Co., 1804 MoiMdnsck Bidr.. ChluEo.
C. H. Norwood, 1503 Fisher BldE., Chicago.
Safety Electric Mfic. Co., 303 Magazine St..

New

Orleann.

r
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Shop

l,.v.r-.tJ{jiinper.:'

(ifHtifUfl

ifj.fiiy,

^"v

Jj'ai-

.Sti'jet.

IJcccnibcr 27, 1902

worked

SQDd for

ALLIS-GHALMERS
CHICAGO,

New VorV

CO.,

U. S. A.
Sole Builders
of

..OTECTIOIM.
'.'A

REYNOLDS

EOQD INVESTMENT.

h

CORLISS
ENGINES

A Lamp
Guard

fei->ca^

firmly

^jS^)

fastened to

^'y+liL

socket pro-

:>

tects

J2^'5!~4f2>

^'^^^
THE

For

comSPECIAL ENGINES FOR ELECTRIC LI6HT and STREET RAILWAY PURPOSES.

pletely.

P. R.

All

Power Purposes

Reynolds Corliss Engine.

WAGOR MFG.

RIEDLER PUIMPS AND AIR COMPRESSORS.
CO.,

SPRINGFIELD, MASS.

HAZARD MANUFACTURING
HICH-CRADE RUBBERCOVERED,

WEATHERPROOF

CO.

Wires AND Cables

IWACNET, OFFICE, ANNUNCIATOR WIRE.
Chicago Office.
1201-2 Marquette Bldg

Offiob,

50 Dey

Wllkesbarre. Pa.

St.

VULCANIZED FIBRE

OF

HEATING

New York

General Office and Wobkb.

SIURTEYANT SYSTEM
£• VENTILATION

Highest grades for electrical insulaticn and mechanical ; uipcses, in sheets,
tubes, rods

and

Catalogues and samples on application.

special shapes.

VULCANIZED FIBRE

CO.,

Wilmington, Del.

-

KARTAVERT.
HARD AND FLEXIBLE FIBER

IN SHEETS.

RODS AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers
and Packings. Patent Insulating Cleats,
MANTJPACTUBED ET

THE KAHTAVEHTMAHUFflCTURIMe CO.

Wilmington, Del.

BARE COPPER WIRE.

RUBBER COVERED W9RE.
WEATHERPROOF WIRE.
LAMP CORD.
MAGNET WIRE.
^^

Centralized plant.
scattered steam piping.
Utilijes exhaust steam.
Sendfor Catalogue "'8^^
B.F. STURTEVAT^T Co. boston

No

POWER CABLES.

,

^E-WYOUK- PHILADELPHIA -CHICAGO LONDON-

JOHN

A.

CHICAGO.

i Black Diamond
^
^
m

File

BSt. 1843.

OFFICE WIRE.

TELEPHONE CABLES.

•

Works I

BiJFFAio
."JiHPi-r.

CGIilPQUI-

Inc. ises.

ROEBLING'S SONS GO.
TRENTON,

SAN FRANCISCO.

(mx'hm

FfJitf.r
FOR FI-F-flTRfC

r:f/rif[,'K

\.\r,v,j

VF-RTirAL

/f;DF0VT-R2FfjV[Cn:

l-iGrrl7G[JT/-l-

.:r/r/r Nr-i','

Twtlue

N. J.

C/.r/: i.og/j/:

Special

Medals

Prfte

AwariSoil at

Gold IWadal

.

at Atlanta,

3nt»rnationflt

1895.

' " *• "

IS/

'

l-HB tUKITKO STATBI9

AW»

«)ABJia>A.

BARNETT COMPANY
AOELFMIA,, PA.

J^
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^
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